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Safety Notes

1. Whenever it islikely 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.

2. 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.

3. TheMains (supply voltage) wiring must be terminated in such away that, should it slip in the cable clamp, the
Earth wire would be the last wire to become disconnected.

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

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

5. Thisunit contains one or more batteries which must be treated and disposed of with care. In particular, batteries
must not be shorted or an explosion can occur. Batteries should be disposed of in accordance with local regula-
tions; they must not be discarded with normal refuse.

6. Signal and supply wiring should be kept separate from one another. Where thisisimpractical, shielded cables
should be used for the signal wiring. Where signal wiring is carrying (or could carry, under fault conditions) haz-
ardous voltages *, double insulation should be used.

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

8. For both portable and panel mounted equipment, the protective earth terminal must remain connected (even when
the recorder isisolated from the mains supply) if any of the 1/O circuits are connected to hazardous voltages*.

* A full definition of ‘Hazardous' Voltages appears under ‘Hazardous Live' in BS EN61010. Briefly, under normal
operating conditions Hazardous voltage levels are defined as >30V RMS (42.4V peak) or >60V dc.

Symbols used on the recorder labelling

One or more of the symbols below may appear on the recorder |abelling.

A Refer to the Manual for instructions

@ Protective Earth

N This recorder for ac supply only

[ This recorder for dc supply only.

A Risk of electric shock

HA245000 Section i
Issue 15 Oct 01 Pagei-3
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A
A

STATIC ELECTRICITY

High voltages (tens of kilo-volts) can be generated on the human skin through a number of mechanisms, such asfric-
tion between different materials (e.g. nylon and skin), and separation of similar materials (eg masking tape, nylon
sheet). The gate-oxide region of al metal oxide semi-conductors (MOS) is extremely thin, and can be damaged by
voltages as low as 60 Volts. Modern MOS devices have built-in clamp diodes which reduce the incidence of obvious
static damage considerably. It is possible however, even with such clamping diodes, to produce a small rupture in the
oxide layer. This might not destroy the device immediately, but it may result in agradual reduction in the performance
of the device until, eventually, it fails.

For thisreason, the following precautions should be taken when handling any recorder circuit board.

1. Personnel handling MOS devices, or circuit boards containing them, should wear anti-static material s such as cot-
ton. Nylon clothing should be avoided.

2. All bench tops should be covered with conductive material (10* to 10° Ohms per square) maintained at the recorder
chassis potential.

3. Circuit boards removed from the recorder should be placed into a static-safe bag, initially at the recorder chassis
potential, for storage. Before re-fitting the board, the containing bag should again be returned to the recorder chas-

sis potential.

4. Personnel handling MOS devices, or boards containing them, should wear awrist strap connected (via a safety
resistor) to the bench top, or if appropriate, to a suitable grounding point on the rack.

5. Leads of MOS devices removed from circuit should be shorted together using conductive foam or similar.

6. MOS devices should not be extracted from or inserted into circuit whilst the circuit board has power applied.

TERMINOLOGY

Anti-static
This term means that the material in question does not of itself generate static electricity. Such materials do not afford
protection against external electric fields.

Static safe
This means that the material in question:

a) does not generate static el ectricity, and
b) any device enclosed in such material is safe from the effects of external electric fields.

Section i HA245000
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SECTION 1 INSTALLATION
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SECTION 1 INSTALLATION

1.1 INSTALLATION PROCEDURE
The installation procedure is as follows:

Unpack the recorder (section 1.2)

If the recorder isto be panel mounted, fit the recorder into the panel (section 1.3)
Connect supply and signal wiring (sections 1.4 and 1.5)

Fit chart and ribbon cartridge (sections 1.7 and 1.8)

Switch on. Configure the recorder.

agkrowbdNpRE

1.2 UNPACKING THE RECORDER

The recorder is shipped in a special pack, designed to ensure adequate protection during transit. Should the outer box
show signs of abnormal wear or damage, it should be opened immediately and the recorder examined. If thereis evi-
dence of damage, the instrument must not be operated and the local representative contacted for instructions. After the
recorder has been removed from its packing, the packing should be examined before it is discarded, to ensure that all
accessories and documentation have been removed.

1.3 MECHANICAL INSTALLATION

As shown in figure 1.3 below, the recorder isintended for installation in a cutout 348 mm across by 273.5 mm. high, in
apanel which is either vertical or sloping up to 30 degrees. Particular attention should be paid to the recommended
minimum distances between adjacent recorders. These distances are advised in order to retain ease of access, to allow
full door opening and for panel strength considerations.

The instrument is inserted through the panel cutout, from the front. With the weight of the recorder supported, the panel
clamps are clipped into the holes located, one each side of the recorder. The jacking screws are now tightened until the

springs of the panel jacks are compressed to approximately half of their free length.

Once the recorder is securely mounted, the door should be opened (by lifting and then turning the latch clockwise) and
the internal packing removed.

1.4 SUPPLY VOLTAGE CONNECTION

1.4.1 Supply Voltage Connection

All connections are made at the rear of the recorder. Supply voltage wiring, Supply voltage selection and fuse replace-
ment can all be carried out without the removal of the terminal cover.

Asshown in figure 1.4.1 The supply voltage setting switch islocated immediately above the fuse drawer associated
with the |EC plug. The switch is operated downwards (230V indicated) to select 180 to 264 V, or upwards (115V indi-
cated) to select 90 to 132V.

HA245000 Section 1
Issue 13 Aug 98 Page 1-3
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le——— 360 mm (14.2in) — & a.‘ e 450 mm (17.72 in)
53 mm ;
e 410 16.15 ﬂ
@1in) mm ( in)

271.2 mm
‘ (10.17 in)
/iew on right
hand side \

288 rﬁ; ////

(11.4

|

- | Maximum panel thickness \
Front view 7 42mm (166 in) Terminal
cover
- 346 mm
View on top (137 in)

|

Overall case dimensions

45 mm (1.8 in) min.

Vertical

348 x 273.5 mm
(-0 +1.4 mm)

13.7 x 10.77 in
(- 0+ 0.05 in)

35 mm. (1.4 in) min.

Panel cutout Maximum installed angles

Figure 1.3 Mechanical installation
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1.4.2 Supply Voltage Wiring

Before connecting the supply to the recorder, check that the recorder voltage select switch has been set to the correct

voltage range, as described above.

Before proceeding further, please read the warnings on pagei - 3.

The line supply is terminated using an IEC socket which is connected into the mating plug at the rear of the recorder
power supply ( figure 1.4.1). Recommended minimum wire size is 16/0.2 (0.5 mm?)

1.4.3 Supply Voltage Fuse

The supply fuseislocated in a pull-out drawer integral with the IEC plug. The fuse specifications (3.15 Amp type F)
are the same for both supply voltage ranges, and are as follows:-

Rating: | 3.15 Amps
Physical size: | 20 mm.
Speed: | Fast blow
Material: | Ceramic

It should be ensured that only fuses with the required rated current and of the specified type are used for replacement.
The use of make-shift fuses, and the short-circuiting of fuse holders are prohibited, and will invalidate the manufactur-

er’'swarranty.

Supply voltage

selection

Fuse
drawer

)
5
f

Channel
8/16

Channel
5/9

SAFETY EARTH CONNECTION

Channel
4/8

Supply voltage Channel 1

connection

Slot 1 Slot 2 Slot 3 Slot 4 Slot5 Slot 6 Slot 7

Figure 1.4.1 Recorder rear view with terminal cover removed

HA245000
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1.5 SIGNAL WIRING

It should be noted that the overall channel number (i.e. 1 to 96) isrelated to the slot number (figure 1.4.1) by the card
address, as described in section 4.4.

All signal wiring terminations are located behind the terminal cover (figure 1.3). This acts not only as protection, but
also asathermal ‘ container’ to reduce temperature fluctuations as much as possible for the thermocouple cold junction
terminations. To remove the rear cover, release the two screws securing it to the rear of the recorder.

Figure 1.5 shows signal wiring for the types of 1/0 board available for the recorder

Note: Recommended maximum wire sizeis 2.5 mm?

1.5.1 The analogue output board as a transmitter power supply

Each anal ogue output channel can be wired to provide 24V at up to 25mA. A typical wiring diagram isgiven in figure
1.5.1 below. Typical configuration pages are as follows:

ANALOGUE OUTPUT CHANNEL

The analogue output channel should be set up as follows:

OP Type mMA 4.00 to 24.00
Sour ce Const ant 24. 000

P
Enabl ed

Val ue Format XXX. XX
On error Drive hi

To find the channel number, the 'CARDS section of the INSTRUMENT' configuration should be accessed, to find the
address of the analogue output board. Each address is associated with 8 channels, so an address of two, for example,
means that the first analogue output channel is 9.

ANALOGUE INPUT CHANNEL

/P Type mA 4.00 to 20.00
Shunt 100. 00 ohns

Lin Func. Linear
Unscal ed

Val ue format XXX XX
Danpi ng None

(Continued )

Section 1
Page 1-6
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8 Channel Universal input board

Channel 8| vi1al  poiarising | DC Volts, DC mV, Thermocouples Contact inputs 2 - Wire RTD inputs Potentiometric inputs
|
15 key
cl1a position o
Channel 7 [ Vi3 u nc |
Signal input \ ) o
n (- 5 to +10 Volts) ——e” A C
5 - com no | \V/
s | Microswitch, Relay | |
contact etc.
Channel 6/ Y& /( | Resistance Potentiometer
s Voltage / Thermocouple inputs thermometer
Channel 5| _[v]2 should not be connected here!
1|1
Channel 4| V11| Polarising DC mA DC Volts (>5 Volts) 3 - Wire RTD inputs
1116 < key
15
Cl14 position | Shunt assembly | [Attenuator assembly!
Channel 3 viis ) \ i | |_
11
10 Signal input Signal input
8 (DC milliamp) (- 50 to +100 Volts) _r \4
cl7 S I
Channel 2|_|v]e + | - |
! i B a E—— - Resistance
Channel 1155 Voltage / Thermocouple inputs Voltage / Thermocouple inputs thermometer
1 should not be connected here! should not be connected here!
‘ 16 Channel DC input board
Channel 16 |28 DC Volts, DC mV, Thermocouples Contact inputs
V-16
Channel 15 \\//J_rii Microswitch, Relay contact etc.
Channel 14 Vi3 [ nc
-|12 -
Channel 13 |2 r— /- ‘ =}A_ V-
0 Signal input com  no ]
Channel 12 \\/, 3 _ (-1.5 to +5 Volts) .
+ olarising + V+ V+
Channel 11 |5 e key
V- position
Channel 10 |75 Contact inputs not available
Channel 9 \\//+i on channels 1, 8 or 16
Channel 8 | 7219 DC mA DC Volts (>5 Volts)
V-
Channel 7 \\//&g
Channel 6 V+1431 | Shunt ;ss;mbly [Attenuator a?sembly‘
Channel 5 Vo112 ] | ) |
11
10 — V_ — V_
- g Signal input Signal input ||
Channel 4 iy Polarising (DC milliamp) (-15 to +50 Volts)
Channel 3 Vi e key . V+ ¥ VWV v+
: position —— 4 — — J
Channel 2 v
Channel 1 V42
Figure 1.5 Signal Wiring
Sheet 1: Input signals
HA245000 Section 1
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Relay output board ‘ ‘ Analogue output board
NO[18  BEIAV RAAPNM INTEDNAI WIBDINCGC Clis
Channel 8 [t RELAY BOARD INTERNAL WIRING ‘ channel gl B Voltage output
Cl1g (ONLY ONE CHANNEL SHOWN FOR CLARITY) lo|16
15 15 Polarising
NO 14 | cidl .\
Channel 7 |_INC13 Channel 7| vol13[* *&Y —
Cl12 lol12|  position C
11]
i — — \ i Voltage output + Ve
— 9
8 | 2
NO| 7 com” | no ] | c g lo
Channel 6 |_INC 6 Polarising ‘ Channel 6| |vd 6
: i key ‘ ‘ ‘ lo| 5
NO| 3 position c g
Channel 5 |_NC 2 | | Channel 5| _|vo 2
Cl1 _ — ‘ lo 1
NO/18 Relay coil operated \ clug
Channel 4 NGT by JOB as set up in Channel 4 Vo1 mA output
014 Ao tiguration | clia| Lo@neing
Channel 3 |13 ete. contiguratio Channel 3| _vog[*— k&Y
cl12 ‘ 0|12 position
11 11 -
10 RELAY SHOWN IN ALARM | 10 —Pp— C
8
crarmet 2 | BT oo (DE-ENERGISED) STATE | o Current output Vo
anne NC| 6 olarising
c i oy Channel 2 \llg g + . o
NO 3 position ‘ c g
Channel 1 |_Inc[2 Channel 1| |vo2
cl1 e J lo|1
Figure 1.5 Signal Wiring Figure 1.5 Signal Wiring
Sheet 2 Output wiring Sheet 2 Output wiring
Section 1 section 1 HA245000
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1.5.1 TRANSMITTER POWER SUPPLY (Cont.)

410 20 mA ]
current loop Analogue output
N © board

A

v Analogue input
Shunt board

Figure 1.5.1 Wiring of the analogue output board as a Transmitter Power Supply
1.6 CONFIGURATION TRANSFER WIRING

Asexplained in section 4.11, the configuration of one recorder can be transferred to or from one or more other record-
ers using the 9-way D-type socket |ocated on the inside of the recorder door. Figure 1.6a shows the cable specification
for a connection between two recorders. No screen is necessary.

2 | ESI_LIS | 2
ESI_TLK
9-way D- e | = | el 9-way D-
type Plug| 5 | Vss (0 V) | 5 type Plug
9 9
5V from recorder 5V from recorder
- >
Cable length: 2 metres (max.)
Wire type: 7/0.2 (0.22 mm?) min.

Figure 1.6a Cable specification for configuration transfer

Configuration transfer can also be carried out between the recorder and any host computer or configuration terminal
which is capable of accepting 5V logic levels at its RS232 input, and which does not require hardware handshake. An
RS232 converter may be required with some computers to change the recorder's signals to 12 Volts.

Figure 1.6b shows how to wire the recorder link to host computer 9-way and 25-way D-types. It is up to the user to
determine whether a plug or socket is required at the host computer end of the link.

‘*72 7777777 IPC Tx F 2 l fflf'*EcTJ**T C
I I | : I
L3 ‘PC RX : 3 : | ) : | ; PC Rx : 2 :
: 4 RTS | | | | : 3 : i PC Tx 131
[ ! : [ !
sl L e
6 - | [ ! 5 - ‘ I g
[ - | :
7 R S = L
| 8 *  DCD | I | 7 © RTS | I_ 1
| 00 —PE | Recorder | | g Lcrs | Recorder
Y T I connector | . __ <i_ _ ___ I connector
25-way D-type (9-way D-type) | 9-way D-type (9-way D-type)
connector | connector

Figure 1.6b Configuration transfer port to host computer wiring

Alternatively, the communications option can be used. This allows not only configuration save and restore, but also full
configuration and monitoring functions. A PC configuration tool is available from the manufacturer.

HA245000 Section 1
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1.7 CHART INSTALLATION /7 REPLACEMENT

NOTE. The following instructions assume a used chart is to be replaced. When fitting a chart for the first
time, follow only the relevant sections. If required, the recorder can be switched on by opening the door
and operating the push-button switch at the bottom right hand corner of the recorder.

When the chart is finished, the printer stops (Printer off LED flashes), the system error LED flashes and a chart out’
message appears at the display, with one softkey caption: CLEAR. Operation of the CLEAR key alows normal opera-
tion of the recorder to continue, except of course for tracing. After anew chart has been fitted, a‘ Press START key’
message appears with one softkey caption: START. Operation of the START key returns the channel tracing functions

to normal.

Before changing the chart, it is recommended that the cartridge is ‘parked’, as follows:

a. Operate the ‘Home' hard key.

1 123.4 Deg C Chl Tag

b. Operate the CHART softkey.

2 LINE MODE HOLD NEXT PREVI QUS

Qperat or sel ect a category
DI SPLAY CHART ALARM  CHANNEL MORE>

c. Operate the ON/OFF softkey and wait until the legend on the top

line of the display reads ‘ Printer is off lin€’

Chart : select a category
ON OFF SPEED LOG INT MODE SCALES

d. Operate the PARK softkey and ensure that the print cartridge parks

at the centre of travel.

Printer is on line
CFF

Note the position of the ADVANCE softkey.

Printer is off line
ON PARK  ADVANCE

1.7.1 Z-Fold chart replacement

Open the recorder door by lifting, then rotating the latch clockwise.
Pull the paper guide forwards, as shown, and disengage the remaining
chart from the drive sprockets. Pull the end of the chart downwards

clear of the platen.

Open the lower paper tray by rotating it forwards as shown in the fig-
ure, and remove the old chart.

Remove any residual paper dust from the paper tray.

Figure 1.7.1a Z-fold chart removal

Section 1
Page 1-10
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1.7.1 Z-FOLD CHART REPLACEMENT (Cont.)

Release the platen by pushing upwards on one or both of the
latches, as shown. Swing the platen forwards to reveal the upper
paper tray. Remove any residual paper dust.

Check that the printhead / ribbon cartridge guide bar is clean and
shiny. Check the drive belts for the printhead/cartridge and for the
ribbon arein good condition.

If not, carry out remedial action as described in the Service
Manual available from the manufacturer.

Remove the new chart from its packing, and fan (as shown in the
figure) several timesto separate the leaves, and to remove loose
paper dust. Ensure that the leaves are fully separated, or the
paper transport will not operate correctly.

Orient the chart such that the red ‘end of chart’ lineis at the bot-
tom, and the circular chart holes are to the I eft (i.e. the elongated
slots are to theright).

Ny
‘e =
“QA‘Z///;//

Figure 1.7.1b Paper tray access

Figure 1.7.1c Z-fold chart loading (1)
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1.7.1 Z-FOLD CHART REPLACEMENT (Cont.)

Place the chart into the upper paper tray, and unfold the top two or three
leaves. Push the platen closed ENSURING THAT IT LATCHES COR-
RECTLY INTO PLACE.

If the chart isloaded correctly, the circular holes will be on the left, and
the printed grid will be uppermost, with no red line showing.

Pull the paper guide forwards and feed the end of the chart through the
gap between the platen and the paper guide. Close the paper guide,
ensuring that both sets of chart holes locate correctly on the drive
sprockets, and that the horizontal grid lines are parallel with the chart
guide.

Open the lower paper tray and introduce the first few leaves of chart
into it. Close the paper tray and, if necessary, apply power to the re-
corder and use the ADVANCE softkey to feed extra paper through.

Ensure that the paper lies naturally (i.e. the fold direction is the same as
when packed by the chart manufacturer).

FAILURE TO ENSURE THAT THE CHART FOLDS NATURALLY,
WILL RESULT IN THE EVENTUAL MALFUNCTIONING OF THE
CHART FEED.

Figure 1.7.1d Z-fold chart loading (2)

Figure 1.7.1e Z-fold chart loading (3)
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1.7.2 Roll chart replacement

NOTE. Theroll chart cassette is designed such that once loaded, the
paper winds itself onto the take-up spool without operator intervention.
The chart must NOT be attached to the take-up spool using adhesive
tape etc, since this will make subsequent removal of the chart difficult
without rewinding the entire chart.

Open the recorder door by lifting the bottom of the catch up and out
and then turning it clockwise.

Release the platen by pushing upwards on one or both of the latches, as
shown. Swing the platen forwards to reveal the upper paper tray. Re-
move the empty tube and discard. Remove any residual paper dust.

Check that the printhead / ribbon cartridge guide bar is clean and shiny.
Check the drive belts for the print- head / cartridge and for the ribbon
arein good condition. If not, carry out remedial action as described in
the Technical Manual available from the manufacturer.

Remove the new chart from its packing. Unroll the first 10 to 20 cm,
and place theroll in the tray, with the leading edgeto thetop (i.e. with
the chart grid showing).

Push the platen closed ENSURING THAT IT LATCHES COR-
RECTLY INTO PLACE.

Figure 1.7.2a Paper tray access

Figure 1.7.2b Roll chart loading (1)

HA245000
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1.7.2 ROLL CHART (Cont.)

Pull the paper guide forwards and feed the end of the chart through the
gap between the platen and the paper guide. Close the paper guide,
ensuring that both sets of chart holes locate correctly on the drive
sprockets, and that the horizontal grid lines are parallel with the chart
guide.

If the chart is loaded correctly, the circular holes will be on the left and
the printed grid will be uppermost, and aligned with the paper guide.

Open the lower paper tray, and remove the take-up spool with the old
chart.

Remove the take-up spool gear wheels from the old chart by pulling
them away from the inner tube. Slide the tube out from the used chart
and re-fit the gear wheels, ensuring that the keys on the gear hubs are
aligned with the key-ways in the tube.

Return the take up spool to the lower paper tray, and check for free
rotation.

Close the paper tray and apply power to the recorder.

Figure 1.7.2e Take-up spool

Section 1
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1.7.3 Roll chart review

With roll chartsit is possible to remove the take-up spool whilst recording isin progress and to unwind the chart manu-
ally in order to look at the tracings, messages etc. so far.

In order to return the chart, open the lower paper tray and, whilst holding it down as far asit will go, re-fit the take-up
spool, ensuring there are no twists in the ‘loose’ 1oop of chart. Close the paper tray.

The auto take-up feature of the recorder will ensure that the chart is re-wound neatly onto the take-up spool.

1.8 RIBBON CARTRIDGE REPLACEMENT

CAUTION
BEFORE ATTEMPTING TO CHANGE THE RIBBON CARTRIDGE, IT ISESSENTIAL TO ENSURE
THAT:

1. THE RECORDER ISNOT POWERED, OR
2. THE PRINTHEAD IS PARKED

Switch the printer off-line, park the printhead / cartridge and
release the platen as described in section 1.7 above.

Slide the ribbon cartridge to the right to removeit.

Unpack the new ribbon cartridge and introduce it into the
carriage. Push the cartridge fully to the left, ensuring intimate
contact between the side of the cartridge and the carriage.

If the ribbon cartridge is reluctant to slide fully home, the
knob at the right hand side of the cartridge should be turned
anti-clockwise a few degrees to allow the ribbon drive to

engage.

Close the platen ENSURING THAT IT CLICKSINTO
PLACE.

Figure 1.8 Ribbon cartridge replacement
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SECTION 2: BASIC OPERATION
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2.1

2.2

SECTION 2: BASIC OPERATION

This section is designed to help you as a new user to configure a channel to a known set of parameters so you can start
recording your own traces with the minimum of effort. Only those items which are necessary to get you going are
explained; for full information about the Operator and Configuration displays see sections 3 and 4/5 respectively.

Figure 2.3 shows the top level menus for arecorder fitted with all available options. If an option isn’t fitted then its
softkey legend doesn't appear. For this reason, your displays might be dlightly different from those depicted.

FIRST SWITCH ON

When the recorder isfirst switched on, an initialisation message appears briefly at the display, and a‘ Power on’ mes-
sage is printed on the chart. The message includes the current time and date, the print mode (trace priority) and chart
speed (120mm / hr).

After initialisation is complete, the display goesinto ‘background mode' i.e. it displays a single channel’s number
status and ‘tag’ on thetop line, and will have a series of ‘ softkey’ legends on the lower line.

01 OFF 1
2 LINE MODE HOD NEXT PREVI QUS

The softkeys depicted (2 LINE, MODE etc.) are fully described in section 3.

The first channel to be displayed is the first channel fitted (normally 1). After approximately 3 seconds, the display
changes to show channel 2 and so on until all the measuring channels have appeared. After all the measuring channels
have been ‘ scrolled through’ in this way, any option values (maths channels, totalisers/counters) are displayed in turn,
before channel 1 isreturned to.

Asdelivered, al channels are set to OFF. In order to carry out measurements and start tracing, you need to tell the
recorder what input types are wired to each channel, what ranges and scales to use, alarm setpoints, alarm types and
SO on.

In order to do this you need to access the configuration menus, but before you do, here is some basic information you
need to do the job.:

OPERATOR INTERFACE

The ‘Operator interface’ isthe name given to the display and its associated hardkeys (including numeric keys),
softkeys and status indicators and the * Secret-til-lit’ keyboard.

Display
(two 40-character lines)

v — Clear Page scroll Move cursor Nextitem Previous item - ~
Staus ~ Display * v Numeric keypad
indicators  control Soft keys (with configuration functions)

hardkeys

HES )

Figure 2.2 Display / Keyboard
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2.2.1 Display control hardkeys

These three keys, located to the left of the display (figures 2.2, and 2.2.2) help you to access and edit items with mini-
mum effort . These key functions are repeated on the lower keyboard.

The 'Home' key is used to return to the top level operator menu from any where in theOperator menu

/@\ structure. During configuration, asingle operation of the key causes areturn to the top level Configura-
tion menu; asecond operation causes a return to the top level Operator Menu.

The 'Cancel' key. The cancel key is used to 'undo’ any changes made since the last operation of the 'Enter’
>< key (below). Where no changes have been made, operation of the cancel key moves the user up one

menu level.

The 'Enter' key. Thiskey isused to cause al changes made since the previous operation of the key to
4_/ become permanent (i.e. the changes are written to the recorder's data base). Where no changes have been

made, operation of the key moves the user up one menu level.

2.2.2 Status indicators

Channel Alarm LED ———

Printer off LED —— 4——— Home key

Memory card
status LED

. «4—-— Cancel key
Rolling memory

status LED
Display hold LED ———

' Enter key

Figure 2.2.2 Status indicators and display control hardkeys

System error LED

As depicted in the figure above, there are six LED indicators located towards the left hand side of the display / key-
board assembly . These LEDs have the following functions:

1

Channel alarm LED. This LED flashes whenever an unacknowledged active alarm is present. The LED is stead-
ily illuminated if an acknowledged alarm is present but again flashesif a further unacknowledged alarm becomes
active. See section 3.2.3 for how to acknowledge alarms.

Printer off LED. This LED illuminates steadily if the printer drive has been switched off, or flashesif the chart is
finished.

Memory card status LED. This LED illuminates steadily when the memory card is inserted correctly, and flashes
intermittently during data transfer. The LED is always fitted, whether or not the memory card option is supplied.
Rolling memory status LED. This LED is off whilst the memory input is enabled. The LED isilluminated stead-
ily when the rolling memory option is disabled but not empty. The LED flashes whilst memory playback isin
progress.

5. Display hold LED. The display hold indicator illuminates whenever channels are selected for continuous display.
(Normally all the channels in the selected group are displayed in rotation.)
(Continued)
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2.2.2 STATUS INDICATORS (Cont.)

6. System error LED. The System Error indicator flashesif any of the items listed below are true. Any current system
errors can be viewed via the operator menu (Section 3) or instrument configuration pages (section 4.2)

The chart is used up or is missing.

There is afault with remote CJ temperature.

The battery is exhausted or missing.

Thereisafailurein the real-time clock.

Thereisafault in the writing system.

Thereisafault in an input or derived channel.
Battery-backed RAM failure or EEPROM failure.

The instrument cycle time has been exceeded (section 4.2).
Memory card battery low or exhausted.

ST Te@mo a0 o

2.2.3 Text editing

USING THE SECRET 'TIL LIT KEYBOARD

Next Field

b

+

%]

a ]

Home item

Lk Jk Jle Jb Jk 17 8 [0 b |t ﬁr—-
e Rk >

: * ] [

NP TR NS = e

move move

N A ‘T ‘U ‘Y a‘ ‘Z o‘ ‘ z‘ ‘C‘ ‘X‘ Page

. Clear Cancel Previous

Alternative Field item

key-character select

Figure 2.2.3a Secret-'til-lit keyboard

The ‘secret-'til-lit" keyboard gives the operator access to a wide range of alphaand numeric characters using the al-
pha-numeric keys or the field scroll and +/- keys or a combination of both.

The use of the keysis generally self-evident, with the possible exception of the ‘alternative character select’ keys
located at the bottom left of the keyboard. These two keys are used as follows:

The characters printed in the bottom right hand corners of the keys are selected for as long as the upper of the two
keys shown opposite is operated. For example, if this key and the + key
are operated together the = character is produced.

Selects lower alternative characters
(legends in the bottom right-hand corner
0| of the keys)

a i . . . .
Selects capital letters or upper Capital letters and the characters printed in the top right hand corners of
alternative characters (legends in the

top right-hand corner of the keys) the non alpha-numeric keys are selected for as long as the lower of the
two keys shown isoperated. For example, if this key and the + key are
Figure 2.2.3b Alternative keyboard selection operated together, the > character is produced.

A second character set (depicted below) is also available, accessed using the field scroll keys of the lower keyboard,
or by using the softkeys and the +/ key as described below.
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2.2.3 TEXT EDITING (Cont.)
USING THE SOFTKEYS

An aternative means of editing text is by means of the cursor and up and down scroll keys:

~ Il =X \i

The cursor (right arrow) key is used to locate the cursor beneath the character to be edited and the scroll keys are then
used to scroll through either of the character sets depicted (approximately) below. The advantage of this means of text
entry isthat more characters are available than appear on the lower keyboard. The disadvantage is the considerable
amount of time required to scroll through the character lists. It is therefore recommended that this means of editing is
reserved for entering ‘special’ characters only, the lower keyboard being used for standard text.

NOTES

1. Thetwo sets can be switched between using the + key associated with the numeric keyboard.

2. The 'C' key can be used to clear the text string from the cursor position to the end inclusive.

3. Should an error be made, the cancel (X) key can beusedto ‘undo’ all changes so far madeto the text
string.

4.  Under certain circumstances, it is possible to have the current time, date etc. included in a message
to be printed in the chart. See the ‘ Embedded Sequences’ description in section 3.3.3.

NORMAL CHARACTER SET

AtoZ,atoz, A5acéeéOooVUuURY U QI H# S % & () *+, -./:;<=>_£0t09, (Space)

ALTERNATIVE CHARACTER SET

231"\ ] A0{ |} ~CadéiiAEaeEo00ytc¥aiounNaoe¢j«»al Mo T @ Boln
=+t2<+=e.V he
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'‘Background display’

For full details of operator and configuration menus, see sections 3 and 4 respectively

01 OFF 1 Operate 'Home' key to call 1st
2 LINE MODE HOLD  NEXT PREM QUS| Top level Operator page
Top level operator pages I
<
Oper at or Sel ect a category Oper at or Sel ect a category Oper at or Sel ect a category Qper at or Sel ect a category
DI SPLAY CHART ALARM CHANNEL MORE> PROCESS KEYS TEXT LOG MORE> CLOCK JOB SRCSYS ERR CONFIG MORE> MEMORY M CARD MORE>
* | | | This page appears only if Rolling Memory or |
Memory Card options fitted
Chart Sel ect a category E
nter password **
OV OFF SPEED LOG INT MODE  SCALES QT ENTER
B nlter S onTire The password is set to 10 by the manufacturer.
OFF  FAST OFF You can change it as a part of the Instrument configuration
-\* (INSTRM softkey - see section 4.2)
Printer is off line v
ON PARK  ADVANCE
I Chart must be off for configuration print.
<

| Top level configuration pagesl

<

y

<

v

y

L

v

Y

Channel _1 :
RANGE ALARM

Chart : Select a category
SPEED LOG INT MODE

Configuration for group : Everything
CONTENT FORMAT TITLE  NEXT PREVIOUS
Sel ect a category
ZONE  TRACE | DENT
BASIC
CONFIGURATION
FORMAT TRACES

Figure 2,3
Basic menu structure

CONFIGURATION

\ COPY CHANNEL/ALARM

This diagram shows all options.
Your display pages may be different, since softkeys

do not appear for options which are not fitted.

Configuration: select a category Configuration : Select a category Configuration : Select a category Configuration : Select a category Configuration : Select a category Configuration : Select a category
INSTRM CHART CHANNEL GROUP  MORE> EVENTS AUTCDI SP LOGS CorPY MORE> MATHS TOTAL' RCOUNTER TI MER  MORE> MEMORY OOWS TRANSFR MCARD  MORE> D AGS AUTQCFI G ACCESS ADIUST MORE> PRI NT MORE>
— [ — [ — — |
Appear only if option(s) fitted
- - - Appear only if option(s) fitted Configuration print: select a category
Configuration copy : Select a category ALL CHANNEL TRACE ALARM NORE>
CHANNEL MATHS ALARM

v

Configuration print
STOP

in progress

I PRINT CHANNEL CONFIGURATION
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2.3 CONFIGURATION EXAMPLE

This section gives you a step-by-step guide to the configuration of a single channel (N° 5) to an imaginary set of
input and output conditions.

It is recommended that if you are a new user, you first follow this example, and then modify it to suit your particular
requirement . You can then use the COPY facility (section 2.4) to copy your configuration to one or more further
channels before modifying them if necessary.

2.3.1 Required channel inputs/outputs

Before you start to configure any channel you will need to know exactly what you want the recorder to do with the
input you are providing. It is recommended that, for each channel, you have alist of parameters which are to be set
up similar to the following:

Channel Number 5

Temperature range 0to900°C

Display scale 0.00t0 900.0°C

Input type Type K thermocouple, using the recorder’s internal cold junction for
compensation.

Chart span 400t0800°C

Chart scale 10 divisions

Input Break response  Upscale Drive.

Trace Enabled; orange; interpolation on.

Descriptor Furnace Nol temp A

Tag FurnO1A

Alarm Tripped immediately if temperature exceeds 780 "C. Remains tripped until acknowledged.

Sounds internal buzzer whilst active.

The channel isto be displayed as a member of a group called ‘ Furnace 1 temps’ which includes channels 5 to 8, and
it isto be traced with the recorder chart speed set to 60 mm/hr.

2.3.2 Accessing configuration

If the recorder is off, open the recorder door, and operate the power on-off switch located towards the bottom right of
the lower paper tray

The recorder will initialise itself. This means that it gets data from the various areas of memory, and sets up the trace/
display etc. functions previously configured. If no previous configuration has taken place (as assumed below) then
the ‘default’ values (i .e. values entered at manufacture) are used.

Once initialisation is complete, the first display page appears. [0l OFF 1

The page shown opposite is the default type of display mode. |2-LINE  MODE  HOLD  NEXT PREVI QUS
Operation of the home key calls the first of the top level
Operator Menu pages to the display. ’@“

; ‘ - . tor : Select a category
Operation of the ‘ Softkey’ immediately below the MORE> Oper a
legend calls the second of the top level Operator Menu pages DI SPLAY CHART ALARM CHANNEL _MORE>

to the display.

. . . Operator : Select a category
Operation of the spftkey immediately below the MORE> PROCESS KEYS TEXT LOG NORE>
legend calls the third of the top level Operator Menu pages to

the display.

) Operator : Select a category
Asyou can see, CONFIG isthe fourth softkey. CLOCK JOB SRC SYS ERR CONFIG  MNORE>

HA245000 Section 2
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2.3.2 ACCESSING CONFIGURATION (Cont.)

THE RECORDER ISDESPATCHED FROM THE MANUFACTURER WITH A PASSWORD OF ‘10

Operation of the softkey immediately below the CONFIG Qperator : Select a category
-Lf [ ]

Enter the password, by operating the‘1’, thenthe'0’ nUMeNic [Enter Password *******+
keys followed by operation of the ‘ Enter’ key:

<1> <0> | | (Enter)

Configuration : Select a category
I NSTRM  CHART CHANNEL GROUP MORE>

2.3.3 Chart speed

Operation of the CHART softkey callsthe CHART configura- |Chart : Select a category

. . . . SPEED LOG I NT MODE TRACES FORMAT
tion page. We are interested only in setting the chart speed, so

the SPEED softkey needs to be operated
Speed A 120 mm hr Speed B 1200 nmt hr
Operate the scroll down key to change speed A to 60 mmv/hr,  [Units mm hr User speed 120 i hr
then press the enter key to save the new speed in the record-
er'smemory. Operate the’ HOME' key to return to the top Speed A 60 nmi hr Speed B 1200 nm hr
level configuration menu. o @ Units nm hr User speed 120 nmi hr
2.3.4 Channel range e et bonts” e

Use the CHANNEL softkey to call the top level Channel S
Configuration Menu to the display. Channel _1: Select a category
RANGE ALARM  ZONE TRACE | DENT

Select the required channel number (5 in this case) using the <5>
numeric keyboard. After channel five has been selected, press |Channel 5 : Select a category

the RANGE softkey. RANGE ~ ALARM  ZONE  TRACE | DENT

I/P Type Of b

You can use the field scroll keys to scroll through the various

input types available. (A single operation of the up key calls
T/C (thermocouple) asinput type.)

I/P Type T/C O to 10.00 °C [
CJC type Internal

Note that °C and CJC typeinternal are default values. Alter-

native values are scrollable using the field scroll keys.
I/P Type T/CO to 10.00 °C 0
Use the arrow key twice to move the cursor to the second of CGJC type Internal
the temperature input fields.
I/P Type T/CO to 10.00 °C D
CJC type Internal
Enter the high input range (900) using the numeric keys. <9><0><0>
I/P Type T/C O to 900 °C ]

Do not operate the enter key yet ! CIC type Internal

Use the page scroll key to call the next page.

Section 2 HA245000
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2.3.4 CHANNEL RANGE (Cont.)

LINEARISATION TYPE AND SCALING Li n Func Linear
Unscal ed

The page scroll key calls the second channel
range page to the display, where ‘Linear’ appears
as the default.

Use thefield scroll up key repeatedly to scroll
through the linearisation types until ‘Type K’

- -k

appears.
Use the page scroll key to call the next display Lin Func Type K 0o
page: Unscal ed

DISPLAY FORMAT AND INPUT BREAK

RESPONSE Val ue format XXX. XX )
Danmpi ng None |/ P break response None

The default decimal point position istwo decimal
places asrequired. Use the arrow key to move

to the ‘Damping’ field. Val ue format XXX. XX 5]
Danmpi ng None |/ P break response None

|

The default ‘ Damping’ value of ‘None’ isasre-
quired.

|

Val ue fornmat XXX. XX B
Danmpi ng None |/ P break response None

Use the arrow key to move the cursor to the ‘I/P
break response field. Use the field scroll up key, u
to change from None to ‘Drive hi’. Val ue format XXX. XX D
Danmpi ng None |/ P break response Drive hi

]

Operate the Enter key once to confirm all the
changes so far, then again to return to the top
level Channel Configuration menu.
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2.3.5 Channel alarms

ALARM TYPE AND SETPOINT

Use the alarm softkey to call the alarm setpoint / jobs
page to the display. The default alarm number is 1,
which will be used here for convenience. (The numeric
keys would be used to select alarms 2 to 4 for this
channel). Use the SET PT softkey to access the set-
point configuration page.

Use the field scroll down key twice to scroll the alarm
enable field from * Off* through ‘ Trigger’ to ‘Latched’.

The alarm type isasrequired, so use the right arrow
key twice to move the cursor to the Setpoint field.

Use the numeric keys to enter the value of 780.

Use the page key to call the next alarm page. Hyster-
esis and dwell defaults are as required. (If it had been
necessary, numeric entry keys would have be used to
enter a hysteresis value and to change the dwell pe-
riod.)

Use the enter key once to confirm the changes, then
again to return to the top level alarm page.

||«

ALARM ACTIONS

Operation of the JOBS softkey calls the Alarm Jobs
page. The default job number is 1, which we will use
for convenience. You would have to use Page scroll
keysto select jobs 2 to 4, were they required.

Use thefield scroll up key to scroll through the job
categories: Chart, Trace, Alarm.

Use the right arrow key to move the cursor to the ac-
tion field, followed by a single operation of the field
scroll down key to ‘ Sound Buzzer’. *While active’ is
the required job action, and this completes the alarm
configuration.

Operate the enter key once to confirm the changes,
again, to return to the top level alarm page, and a third
time to return to the top level channel configuration

P <[]«

Channel 5 :
RANGE

Sel ect a category b
ALARM  ZONE TRACE | DENT

Alarm1l : Select a category
SET PT JOBS
Enable O f Type Absol ute high b

Set Point 10.00 °C

Enabl e Latched Type Absol ute high [
Set Point 10.00 °C

)

Enabl e Latched Type Absol ute high
Set Point 10.00 °C

Enabl e Latched Type Absol ute high (i
Set Point 10.00 °C

<7><8><0>
Enabl e Latched Type Absol ute high [
Set Point 780 °C
Hysteresis 00000 °C D
Dwel | 0Os
Alarm1l : Select a category
SET PT JOBS
J1 No action ]
J1 Alarm Acknow edge al arms of [
Ever yt hi ng On going active
J1 Alarm Acknow edge al arns of (]
Ever yt hi ng On going active
J1 Alarm Sound Buzzer D

Whil e active

Section 2
Page 2 - 10
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2.3.6 Channel zone

SETTING THE CHART AREA FOR TRACING

Channel 5 : Select a category ]
RANGE ALARM  ZONE TRACE | DENT
Use the ZONE softkey to call the first Channel
Zone page. This, together with the following page Unspanned O

allows you to enter values for Chart Span A, Chart | chart zone A 000.0 to 100.0%
Zone A and Chart Divisions A. Two further pages

allow similar entries to be made for zone B. (Zone
A or B is selected for use either by job or by Op- Chart span A 0 to 900 °C O
erator action.) For this example, only zone A will Chart zone A 000.0 to 100.0%
be configured. <4><0><0>
Chart span A 400 to 900 °C D

Use the field scroll key to access the span e.
& span pag Chart zone A 000.0 to 100. 0%

Use the right arrow key and numeric keysto enter
the chart range (span) of 400 to 800 C Chart span A 400 to 900 C 0
Chart zone A 000.0 to 100.0%

The default chart zone (full width of chart) is
acceptable, so operate the page up key to call the

chart scale (number of divisions) page. Chart span A 400 to 800 °C b
Chart zone A 000.0 to 100.0%

Chart scale A O f [

<8><0><0>

CHART SCALE

Operate the field scroll up key to select ‘ Auto-
matic.’

Chart scale A Automatic divs 5 0O

Use the right arrow key once, then the numeric

keys <1> <0>, to change the number of divisions
: -*I:
from the default (5) to 10 (as required).

Chart scale A Automatic divs 5 [
This completes the channel zone configuration. <1><0>
Operate the enter key twice to return to the top Chart scale A Autonmatic divs 10 D
level Channel Configuration page. T
HA245000 Section 2
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2.3.7 Channel trace

TRACE ON/OFF; TRACE COLOUR

Channel 5 : Select a category
RANGE  ALARM ZONE TRACE | DENT

Use the TRACE softkey to call the trace definition
page.

Default conditions are as required except for Colour A
which isrequired to be orange.

Use the right arrow key to move the cursor to the
‘Colour A’ field.

Use the field scroll down key to change colour ‘A’
from Red to Orange.

Use the enter key twice to return to the top level
Channel Configuration page.

||«

2.3.8 Channel Identification

SETTING TRACE IDENTIFIERS

Use the IDENT softkey to call the first channel de-
scriptor / tag page.

Use the Clear key to clear the default descriptor.

Use the lower (secret-"til-lit) keyboard to enter the
reguired channel hame (descriptor).

Use the page key to call the Channel Tag page, and
enter the new string (Furn01A) in asimilar way to
that described above for the descriptor.

Operate the Enter key to confirm the changes, then
the Home key to return to the top level configuration

page.
<@

Configuration : Select a category
INSTRM CHART CHANNEL GROUP MORE>

Trace On

Col our A Red

Li ne thi ckeni ng OFF

Col our B Red

Trace On

Col our A Red

Li ne thi ckeni ng OFF

Col our B Red

Trace On

Li ne thi ckeni ng OFF
Col our A Red Col our B Red

Trace On

Li ne thi ckeni ng OFF
Col our A Orange Col our B Red

Channel 5 :
RANGE ~ ALARM

Sel ect a category
TRACE | DENT

ZONE

Descri ptor Channel Nunber 5 [
Descri pt or 0
Operate together to
obtain capital letter _
m]
_AF]u][rR]IN ——=
L— Space Operate together to
-1 P obtain capital letter
———T,|E |[M]|P |7|A|
Descriptor Furnace Nol tenp A 0

Tag 5

Tag FurnOl1lA

This concludes the channel configuration as defined at section 2.3.1. It now remains to set up the group to whichitis
to belong ( Furnace 1 temps) and finally to select that group for display. We will then print the configuration on the

chart.

Section 2
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2.3.9 Group configuration

Configuration : Select a category

SELECTING THE GROUP | NSTRM CHART CHANNEL GROUP MORE>
Use the GROUP softkey to call the top level Group :
Configuration page to the display. Config for Goup: Everything

CONTENT FORMAT TITLE NEXT PREVI OQUS
Use the field scroll up key to scroll to the first empty
group. Config for Goup: Empty 1

CONTENT FORMAT TITLE NEXT PREVI QUS

Use the TITLE softkey then enter the new name (Fur-
nace 1 temps) as described for channel ident above.
Goup Title is Furnace 1 tenps

A double operation of the Enter key confirms the
changes, and re-calls the top level Group Configura-

tion Page.
<J|| <!

DEFINING GROUP CONTENT

Config for Group: Furnace 1 tenps
CONTENT FORMAT TITLE NEXT PREVI QUS

Operation of the CONTENT softkey calls the content —
page. CLEAR TYPE 1 --> ADD TO

Use the ADD and TO softkeys and numeric entry keys

to enter channels 5 to 8. — 01,
CLEAR TYPE 1 --> ADD TO
Operate the Enter key twice to confirm the changes <5>
and to return to the top level Group Configuration 1
page. CLEAR TYPE 1 --> ADD TO
<l
— 05- 01,
GROUP FORMAT CLEAR TYPE 1 --> ADD TO
<8>
Operation of the format softkey allows the format of
the channels in the specified group to be defined as — 05 08,
b group , CLEAR TYPEt -->  ADD TO
‘Number/tag’, ‘Number only’ or * Number/Descriptor’
using the field scroll keys.
Config for Group: Furnace 1 tenps
The engineering units may be defined as being in- CONTENT FORMAT TITLE NEXT PREVIOUS
cluded or not according to the yes/no field on the
SN

bottom line of the display (field scroll key).

Include itemunits yes

Inthiscase, the defaults are acceptable, and the Itemidentification by Number/Tag

group configuration is completed by an operation of
the Enter key.

Configuration : Select a category
INSTRM CHART CHANNEL GROUP  MORE>

Thisisfollowed by two operations of the Home key
to cause areturn to the Operator Top Level Menu.

Operator : Select a category
@ @ DI SPLAY CHART ALARM CHANNEL MORE>

HA245000 Section 2
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2.3.10 Selecting the group for

display Cperator : Select a category
DI SPLAY CHART ALARM CHANNEL MORE>
Operation of the DISPLAY softkey, followed by the
MODE softkey, callsthe ‘Group Select’ page to the dis-
play 01 23.57 Deg C Pond Tenperature
2- LI NE MODE HOLD NEXT PREVI OUS
Use the NEXT and PREVIOUS keys to scroll through the
various group names, until ‘ Furnace 1 temps' appears. Gp - Everyihing Vode Nurmeri G
—> NEXT PREVI QUS
Operation of the Enter key now completes the configura-
tion defined in Section 2.3.1
4_| G p: Furnace 1 tenps Mode Numeric
- NEXT PREVI QUS

The displayed value (probably <Range) will be meaning-
less since the example set-up just completed will not
match the actual input conditions of your own recorder.
Remain in Operator Mode for the time being.

5 <Range °C FurnOlA
2-LI NE MODE HOLD NEXT PREVI OUS

2.3.11 Printing the configuration on the chart

Before the recorder will print the configuration on the chart, you will have to turn the printer off line. To do this, oper-
ate the HOME key to bring the top level Operator menu to the display.

5 <Range °C FurnOl1A
2- LI NE MODE HOLD NEXT PREVI QUS

Operator : Select a category
DI SPLAY CHART ALARM CHANNEL MORE>

Operate the CHART softkey -
]

Chart : Select a category
OV OFF SPEED LOG INT  MODE SCALES

Operate the ON/OFF softkey Brinier s online
OFF
Operate the OFF softkey Printer is Of line
ON PARK  ADVANCE

Operate the Home key again and enter configuration mode as described in section 2.3.2.

Section 2 HA245000
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2.3.11 PRINTING THE CONFIGURATION(Cont.)

From the first top level configuration page, use the
MORE> key repeatedly until the PRINT softkey ap-
pears. (How many MORE> keyst here are, depends
on how many options you have fitted in your re-
corder.)

‘Maths', ‘Total’'r’, ‘Counter’ and ‘ Timer’ do not
appear unless the options are fitted.

‘M Card” and ‘Comms’ appear only if the options are
fitted.

Operate the PRINT softkey.

Operate the CHANNEL softkey to initiate printing of
the channel configuration on the chart.

Thiswill cause the recorder to print the configuration
of all the channels fitted.

Once thisis finished, the display revertsto the previ-
ous page (Configuration for group Furnace 1 temps),
allowing you to print the alarm configuration, or any
other part of the configuration you wish (See section
4.16 for afull list.)

Configuration : Select a category
INSTRM  CHART CHANNEL GROUP MORE>

Configuration : Select a category
EVENTS AUTODI SP LOGS CorPY MORE>

Configuration : Select a category
MATHS TOTAL' R COUNTER TI MER MORE>

Configuration : Select a category
MEMORY COWS TRANSFER M CARD MORE>

Configuration : Select a category
DI AGS AUTCCFI G ACCESS ADJUST MORE>

Configuration : Select a category
PRI NT MORE>

Configuration for group Furnace 1 tenps
ALL CHANNEL TRACE ALARM MORE>

Configuration print in progress
STOP

Configuration : Select a category
ALL CHANNEL TRACE ALARM MORE>

Figure 2.3.11 is an attempt to show how the channel configuration just completed should look when printed on the
chart. The configuration printed includes al channels which are not configured to OFF. (In this case it is assumed that

all channels except channel 5 are OFF, as delivered.)

@) (@]
4250M | NSTRUVENT CONFI GURATI ON 1. 11 11:46:30 29/08/ 93 o

© I NPUT CHANNEL CONFI GURATI ON 1 ©

[© 208 ittt eeiiietedlutpted Seulpeieleialile [nlngutiuioieieiel Heeeelulell Aeouiuinteieialy [atietnteutuinioted Mbstptuteiuiuiiek Seialeleiuttgle nielettebais (@]

| TAG | DESCRI PTCR | TYPE | INPUT / RANGE | FUNCTI ON| FORVAT | SCALE |UNITS

O mfem | (@)

o 5| Furn01A| Furnace No 1 tempA |T/C |0.0000>900.00 C  CJ INT [ TYPE K | XXX XX 400. 00>800. 00| C o

o I NPUT CHANNEL CONFI GURATI ON 2 (@)

O |ADIUST |c | M/ |OHVE | BREAK | DAMVPI NG @)

O "l """""""""""""" | """" | """"""" D

o 5INNE | FACTCRY| FACTCRY| DRI VE HI | NONE o

O LR R RS RS EEE RS SRR SRR SRR SRS RS R RS R R R R R R SRS SRR EEE R R R R R R RS EREREEEEEEEEEEEEEEEEEES] C)

@) (@]

11: 44: 55 29/ 08/ 93 PRI NTER OFF
o (@]
~~ o
Figure 2.3.11 Channel configuration print out.
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2.4 COPY CONFIGURATION

Once achannel has been configured, you can copy its range, zone and alarm data to one or more other channels with
similar configurations. The new channels retain their original trace and ident configurations.

EXAMPLE
To copy the configuration of channel 5 to channels 6 to 8, then make the following changes:
Channel 6: Trace colour = Red, Descriptor = ‘Furnace No 1 temp B’, Tag = FurnO1B
Channel 7: Trace colour = Blue, Descriptor = ‘ Furnace No 2 temp A’, Tag = Furn02A
Channel 8: Trace colour = Green, Descriptor = ‘ Furnace No 2 temp B’, Tag = Furn02B

Apart from these changes, the configuration of the channels (including alarm type and setpoint etc.) is the same as for
channel 5.

Configuration : Select a category
I NSTRM CHART CHANNEL GROUP MORE>

2.4.1 Copy range and zone nC ]

Configuration : Select a category
EVENTS AUTODI SP LOGS COPY MORE>

Use the MORE> key, then the COPY key to accessthe | configuration copy : Select a category
copy menu page. CHANNEL ~ MATHS  ALARM

cl ]

Copy channel 01's range / zone config to
page. channel (s) 01 to 01

Note that the MATHS softkey appears only if the <5>

maths pack option is fitted. Copy channel _5's range / zone config to
channel (s) 01 to 01

Enter configuration as described in section 2.3.2 above.

Use the CHANNEL softkey to access the channel copy

Use the numeric keys and the cursor key to enter the
source channel (5) and the destination channels (6 to Copy channel 5’s range / zone config to
8). channel (s) 01 to 01

<6>

Copy channel _5's range / zone config to
channel (s) 6 to 01

Copy channel _5's range / zone config to
channel (s) 6 to 01

<8>

Copy channel _5's range / zone config to
channel (s) 6 to _8

Initiate the copy using the Enter key. [ I Sl ease wal ©

A further operation of the enter (or cancel) key causes
areturn to the previous (Select a category) page, from Copy channel 5's range / zone config to
which you can select ALARM. channel (s) 6 to 8

) Configuration copy : Select a category
CHANNEL MATHS ALARM

Enter source and destination channels, and initiate the
copy as for copying channels above.

Copy Channel 1's alarm/ job config to
channel (s) lto 1

Section 2 HA245000
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2.4 COPY CONFIGURATION (Cont.)

Configuration : Select a category
INSTRM  CHART CHANNEL GROUP MORE>

2.4.2 Trace colour

Operate the Home key and enter CHANNEL configu-
ration. 1aT Channel 5 : Select a category
RANGE ALARM ZONE TRACE | DENT
<6>
Select channel 6, and operate the TRACE softkey to
call the trace definition page. Channel _6 : Select a category
RANGE ALARM ZONE TRACE | DENT
Default conditions are as required (trace is red).
. T On Li t hi ckeni O f
Use the enter key twice to return to the top level Chan- nglgﬁr—A Red ololnsur IBCRESI ng
nel Configuration page.
2.4.3 Trace identifiers Channel 6 : Sel ect a category
RANGE ALARM ZONE TRACE | DENT
Usethe IDENT softkey to call the first channel de-
scriptor / tag page. Descri ptor Channel Nunber 6
Use the Clear key to clear the default descriptor.
N P
Enter the new descriptor using the lower keyboard as Descri ptor ]
described in 2.3.8 above.
Repeat for the channel 6 tag. -
Descriptor Furnace Nol tenp B b
Tag 6 0
Tag Furn01B b
Use the enter key twice to return to the top level Chan-
nel Configuration page, and repeat the above for chan-
nels 7 and 8 Channel 6 : Select a category b
’ RANGE ALARM ZONE TRACE | DENT

| [«

When complete, operate the Enter key to confirm the changes, then the Home key to return to the top level configu-
ration page.

Asafina check, you can print the channel and alarm configurations on the chart.
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2.4 COPY CONFIGURATION (Cont.)

coooooo0ooo00oo0o000O000O0OO0O0O0OOOO0OOOGO
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Figure 2.4 Configuration print for channels 5 to 8
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SECTION 3: OPERATOR MENUS
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SECTION 3 OPERATOR MENUS

3.1 INTRODUCTION

The operator menus (if enabled - see section 4.14) allow the operator to control certain basic recorder functions without
having to use a password (i.e. without having to enter the recorder’s configuration). The functions are as follows:

0
1
12
13
14

PRPRPOOO~NOOODWNERE

View process variable (e.g.channel, totaliser etc.) values and status.
Chart control.

Alarm status and acknowledgement.

Channel value display and alarm setpoint adjustment.

Derived channel, totaliser, counter and timer option view and control (if option(s) fitted).
Direct initiation of ‘jobs’ via softkey operation.

Text entry of two ‘ Operator Messages'.

Log initiation.

Viewing of system time and date.

Job source search.

View system errors.

Entry to configuration using the password.

Control of Rolling Memory option.

Control of memory card option functions.

The operator menus are arranged as atop level menu, with a number of lower levels accessed using softkeys, as de-
picted in figure 3.1. Page one of the top level menu appears when the ' HOME' hardkey is operated one or more times.
Further pages are revealed by operating the MORE softkey on each page.

TOP LEVEL OPERATOR MENU PAGE 1 (Section 3.2)

Operator : Select a category
DI SPLAY  CHART ALARM CHANNEL MORE>

TOP LEVEL OPERATOR MENU PAGE 2 (Section 3.3)

Operator : Select a category
PROCESS KEYS  TEXT LOG MORE>

TOP LEVEL OPERATOR MENU PAGE 3 (Section 3.4)

Operator : Select a category
CLOCK JOB SRC SYS ERR CONFIG  MORE>

TOP LEVEL OPERATOR MENU PAGE 4 (Section 3.5)

Operator : Select a category
MEMORY M CARD MORE>

Operation of MORE in page 4, causesareturnto pagel. The above displays show al options current at time of print.
The actual layout of the displays will depend on which options are actually fitted.

Section 3
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'] Home

Operator: Select a category Operator: Select a category Operator: Select a category Qperator: Select a category

DI SPLAY CHART ALARM CHANNEL  MORE> | ’ PROCESS KEYS TEXT LOG MORE> | ’ CLOCK JOB SRC SYS ERR CONFI G  MORE> | ’ MEMORY M CARD MORE>
Enable/Disable Format card; ) . |
< input to Save/restore configuration;
Use numeric keypad to enter channel number memory; x!EW z@aluts;
- iew directory;

Sel ect channel Log Everything to chart Enter password __ Replay Delete files; v

VALUE ALARM I DENT SET PT ZONE SEND NEXT PREM OB ENTER QUIT specified gtet 5% lreport;I ]

Displays  Displays Displays Displays _ Allows Initiate log _ Destination always o Select group for Password 10 when despatched from the  §Emod (NPt S lect archive interval A or B for log 2;

current current current current  selection of of chart' unless memory card  printing ) A isabled) Control chart coby: g

chanlnel's ch?nnel's channegs chalnnel's alternative displayed archiving option is fitted manufacturer. Can be edited in Set card off-linepy’

value alarms  tag an alarm  span, zone . . :

+ descriptor setpoints and scale ﬂg’,ﬁg Instrument Conflguratlon.

I/ P channels in alarm

Text : Select a category | System error display
OLDEST NEWEST  ACK  CHANNEL

EDIT 1 EDIT 2 PRINT 1PRINT 2

NEXT PREVIQB|

) Shows further input Print Operator
%Rg’g r?gv%vsst léﬁacszgmg" channel alarms, or if Message 1 or 2
active active active none, shqw; derived on the chart
alarm alarm  alarms on channel (if fitted) alarms, <
this page .
Enter / edit Operator Message N (N =1 or 2)
Operator nmessage N Job source search : Select a category
CLEAR <-- --> NEXT PREM CHART TRACE ALARM MESSAGE MORE>
Shows further derived Clears Move cursor left or -~ Scroll through character Select job type for search
channel alarms, or if from cursor right. set from current
none, shows input position to character. Use +/- key
channel alarms. end of line. to swap character sets

A4

Job source search : Select a category

Chart : Select a category

OV CFF  SPEED LOG I NT MODE SCALES| Manual ] ob keys

ACK ALL MEMORY LOGAE NGDERI VED TI MER MORE>
Select chart Select Select print  Initiate ; - ; f
speed interval mode  quick scale Default ﬁctual key Ifgendsla;er?et upin Insltrturt?em_colnﬁ?urauo?. Select jOb type for search
AorB AorBfor AorB print to chart action is to  Keys are set up as latching or non-latching in Instrumen
log 1 acknow-  configuration.
< ledge all  Actions to be taken when the keys are operated are defined
' alarms in Event configuration.
Printer is on line Operator : Select a category Softkeys appear only if Job source search : Select a category
OFF FAST OFF MATHS TOTL' R COUNTER TI MER option fitted. TOTAL' RCOUNTER RELAY CLOCK MORE>
Display /  Display / Start / H
proset proset ot/ Select job type for search
totaliser ~ counter monitor
values timers
Use numeric keyboard to select channel number
Printer is off line Select derived channel Job source search : Select a category
ON PARK  ADVANCE VALUE ALARM | DENT SET PT M CARD MORE>
| Displays  Displays Displays  Displays Select job type for search |
current  current  current  current
channel's channel's channel's channel's
- value alarms  tag and alarm
descriptor  setpoints v

02 542.95 C FurnOlA
2 LINE MODE HOLD NEXT  PREVI QUS

Select Display next or last
A scroll or process variable.
hold display

Ht MM SS Day DD MW YYYY |

|Gp Ever yt hi ng Mode Nuneric
o> NEXT _ PREVI QUS

Use -->t0  For Grp: Scroll through the available
move groups.

P!
between  For Mode: Scroll through Numeric,
Grpand  |ndicator, or PV.

v Mode

02 542.73 C FurnOlA
03 543.09 C  Furn01B

Operate any softkey to return to single line working
L

Figure 3.1 Operator menu structure
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3.2 TOP LEVEL OPERATOR MENU PAGE 1

3.2.1 DISPLAY softkey

Operation of the DISPLAY softkey callsthe DISPLAY menu page. This page contains a process variable (PV) display
and the softkeys described below. After approximately 3 seconds, the PV number changes to the next highest in the
group, unless HOLD has previously been selected (in which case the softkey legend is SCROLL, not HOLD). The
numeric +/- key can be used to scroll through the PVsin both SCROLL and HOLD mode.

Oper at or Sel ect a category
DI SPLAY  CHART ALARM CHANNEL MORE>
01 1.234 V Channel Descri ptor—
2 LINE MXDE HOD NEXT PREVIQUS
2LINE Operation of this softkey causes the lower line of the display to show a second set of process variables,
instead of the soft key captions. Enter or Cancel hardkeys, or any of the softkeys can be used to return to
Single line display (i.e with softkeys on the bottom line).
MODE Operation of this key calls the ‘ Display mode / Group Select’ page to the display. See figures 3.2.1a/b for
an illustration of the different display modes available.
Grp Goup descriptor—hbde: |ndicator
— NEXT  PREVI QUS
For group functions, the top line contains the name of the currently selected group and the present display
mode (Indicator in the example above). The bottom line contains three new softkeys NEXT and PREV -
OUS used to scrall through the groups/display modes, and —> used to move the cursor from ‘Grp’ to
‘Mode'.
Grp Use NEXT and / or PREVIOUS softkeysto scroll through the 12 groups.
Mode Use NEXT and/ or PREVIOUS softkeys to scroll through the display modes:
Numeric Up to three PV's can be displayed as digital values on each display line, depend-
ing on the format selected for the group. This group format (section 4.5) defines
whether unitsand / or tags and / or descriptors appear a ongside the value, and
thus how many values can appear on each line (figure 3.2.1a).
Indicator The display contains adigital value for channels and a green dynamic analogue
(bar) display for the channel value. Alarm setpoints (absolute and deviation) are
shown using red underline characters (figure 3.2.1b). Totalisers, counters and
timers appear only as adigital value, without the bar display. With centre zero
scales, the bar originisat the zero point, and moves left for negative values and
right for positive values.
Auto Produces a display showing the highest and lowest channels etc. in the group,
together with up to two other selected channels as configured. See section 4.7.
PV Select Allows up to 4 process variables to be selected for continuous display, inde-
pendently of Group organisation. The display can be two PVson asingle line
asshown in figure 3.2.1b, or if the 2 LINE softkey is operated, the bottom line
can be used to display two further PV's. To select a PV, the cursor is moved to
the appropriate field, the type (Derived, Totaliser etc.) is selected, and the
number entered. The cursor is moved using the softkey or the numeric decimal
point key. The typeis selected using the TY PE softkey or the numeric + key, and
the required PV number is entered using the numeric entry keys.
HA245000 Section 3
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3.2.1 DISPLAY SOFTKEY (Cont.)

Process variable

Process variable

Process variable

Process variable

Process variable

Process variable

Group format defines what information appears at the display, and therefore how many process
variables appear on each line. The examples below show two-line working.

Process variable
value

05 542.95 06 543.09 07 421.98
08 432.09 DO1 -120.97 DO2 -111.00

Process variable value

l Process variable units

'

06 543.09 C
08 432.09 C

05 542.95 C
07 421.98 C

Process variable value

Process variable tag

'

05 542.95 FurnO1A
06 432.09 FurnO1B

Process variable value
Process variable

Process variable tag

‘units
07 421.98 C Fur n02A
08 432.09 C Furn02B

Process variable value
Process variable descriptor

'

05 542.95 Furnace No 1 tenpA
06 543.09 Furnace No 1 tenpB

Process variable value
Process variable

‘units ¢

Process variable descriptor

07 421.98 C Furnace No 2 tenpA
08 432.09 C Furnace No 2 tenpB

Number only, Units: No
= 3 PVs per line

Number only, Units: Yes
=2 PVs per line

Number /tag, Units: No,
=1 PV per line

DEFAULT DISPLAY TYPE
Number /tag, Units: Yes
=1 PVs per line

Number /descriptor, Units: No
=1 PV per line

Number /descriptor, Units: Yes
=1 PV per line

Figure 3.2.1a Numeric indication modes

Section 3
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3.2.1 DISPLAY SOFTKEY (Cont.)

Input channel units Totaliser number
Input channel current value Totaliser current value
Input channel number Totaliser units
l L Note...
n PV numbers fixed. To
E 542.95 C T12 34452878 litre display new PV use > (.),
2 LINE MODE --> TYPE ¢ TYPE (+/-) and numeric
keys.
Allows a further two PVs to be Selects D (Derived channel), T (totaliser), C (counter)
displayed (on the bottom line). Any or blank (Input channel). This key's function is also
softkey returns to single-line working.
Calls a further display page which Moves cursor. This key's function is
allows a new mode to be selected also carried out by the decimal point

Alarm setpoint
(red underline)
Analogue channel value

(green underline) Channel
Number

Digital channel
value

. '
vy 13 v-13.4 deg C
l 14 301.7 deg C

INDICATOR DISPLAY MODE (2-LINE)

Scale
lower 0

limit

Low channel High channel

¢ i Note...

-13.4 deg C H 14

Each element of the auto
878.4 deg C display page is configurable.
307.1 deg C D4 rZ 9B [l Scveral highest / lowest
channels can be displayed.

Permanent channel (input) Permanent channel (derived)

AUTO DISPLAY MODE (2-LINE)

(Numeric, indicator, Auto or PV). numeric key.

PROCESS VARIABLE (PV) DISPLAY MODE (SINGLE LINE WORKING)

Figure 3.2.1b Other display modes

HOLD Hold Operation of this softkey causes the process variable currently being displayed to remain

at thetop line, instead of being replaced by the next PV in the group. Operation also
causes the legend to changeto ‘ Scroll’ and the ‘Hold’' statusindicator LED to beillumi-
nated.

Scroll Operation of this softkey causes the normal PV scrolling process to take place, where each

PV in the group is displayed in turn for about 3 seconds. Operation of the softkey also
causes the legend to changeto ‘Hold’ and extinguishes the ‘Hold’ indicator LED.

NEXT Causes the next 'page-full’ of process variables (PVs) in the currently selected group, to be
displayed. The number of PVson adisplay page depends on the format (see above) se-
lected in Group Configuration (described in section 4.5) and on whether one-line or two-
line operation is selected (see’2-LINE’ above).

PREVIOUS As‘'NEXT’ above, but the direction of scrolling is reversed.

HA245000 Section 3
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250 MM MULTIPOINT RECORDER INSTALLATION AND OPERATION MANUAL

3.2.2 Chart control page

Operator : Select a category
DI SPLAY  CHART ALARM CHANNEL MORE>

Operation of the CHART softkey calls the menu page depicted bel ow.

Chart: Sel ect a category
OVOFF SPEED LOG INT MODE  SCALES

ON/OFF SOFTKEY

Operation of this soft key calls the chart on-off line page. With the chart on-line, the page is as depicted below.

Printer is On line
OFF

OFF If the OFF softkey is operated, the chart and printhead drives are switched off, the ‘ Printer
Off’ LED illuminates, and the display changes to the off line display:-

Printer is Of |ine
ON PARK ADVANCE

ON Switches the chart and print mechanism on. The display changes to the ‘ On-line’ page shown
above and the ‘Printer Off’ LED is extinguished..

PARK Causes the printhead / ribbon cartridge assembly to move to the centre of the chart. Charts
and ribbon cartridges should be changed only with the carriage parked in this way.

ADVANCE Operation of this key causes the chart to advance 16 cm.

SPEED SOFTKEY

Operation of the SPEED softkey allows the operator to switch between two chart speeds, known as chart speeds A and
B, set up during chart configuration as described in section 4.3.

Chart speed is 120 nm hr . Speed A
120 1200
Chart speed is 1200 nm hr . Speed B
120 1200

The current chart speed is shown in the top line of the display. Chart speed is changed from speed A (120 mm/hr in the
example above) to speed B (1200 mm/hr) by operation of the relevant softkey.

Chart speed A is selected by operation of the left-most soft key; speed B by operation of the next softkey to the right.

Section 3 HA245000
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250 MM MULTIPOINT RECORDER INSTALLATION AND OPERATION MANUAL

3.2.2 CHART CONTROL PAGE (Cont.)

Operator : Select a category
DI SPLAY  CHART ALARM CHANNEL MORE>

Chart: Select a category
OV OFF SPEED LOG INT MODE  SCALES

LOG INT SOFTKEY

Log 1 can betriggered automatically, at one of two intervals, known asinterval A and interval B, set up as a part of
Chart configuration (Section 4.3). The group allocated to Log 1 is defined as a part of Log Configuration described in
section 4.8. (If the memory card archiving option isfitted, log 2 can also be triggered automatically at one of two
Archive Intervals set up as a part of the memory card configuration.) The destination of the log (chart or memory card)
is set up as a part of Log configuration described in section 4.8.

Operation of the LOG INT softkey allows the operator to switch between these interval A and interval B. The current
log interval is shown in the top line of the display, and the softkey captions show the alternative intervals. A log interval
of, say, 00:30 means that log N°1 is printed on the chart every 30 minutes. A log interval of 00:00 stops the log being
printed.

For example purposes only, in the displays depicted below, loginterval A is0 and log interval B is 1 hour.

Logging interval is 00:00 : Interval A
00:00 01:0
-
Logging interval is 01:00 : Interval B
00: 00 01:00

MODE SOFTKEY

The recorder offers three ‘ Print Modes' which define the way in which information is presented on the chart. These
modes are called : Trace priority, Text priority and Text only, and are fully described in section 4.3 (Chart configura-
tion).

Operation of the Mode softkey allows the operator to choose between two of these modes (Mode A and Mode B) set up
asapart of Chart configuration. The current print mode is shown in the top line of the display, and the softkey captions
show the alternative print mode available.

For example purposes only, in the displays depicted below, Print mode A is Trace priority and Print mode B is Text
priority

Print node is Trace priority . Mode A
TRC PRI TXT PRI

Print node is Text priority : Mode B
TRC PRI TXT PRI

SCALES SOFTKEY

Operation of this softkey causes the ‘ Quick Scale Dump’ page to appear. Operation of the START soft key causes the
recorder to print on the chart, the scales of all channels currently set up to trace (section 4.4.5).

Qui ck Scale Dunmp - Trace will be broken
START

HA245000 Section 3
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3.2.3 View and acknowledge alarms page
Operation of the ALARM softkey calls the first alarm overview page to the display. The top line of the display shows
channels currently in alarm*. In the first example below, channels 3, 6 and 13 are in alarm. Alarms are presented in
channel number order, with derived channels (second example below) following measuring channels.

* Or channels with latching type alarms that were not acknowledged before going out of alarm.

Channels with one or more unacknowledged alarms have a flashing underline; channels with all active alarms acknowl-
edged have a steady underline.

Operator : Select a category
DI SPLAY  CHART ALARM CHANNEL MORE>

I/P chans 03, 06, 13,

OLDEST NEWEST  ACK CHAN ( MORE>)
DV chans D01, D02, DO3
OLDEST NEWEST  ACK CHAN ( MORE>)
OLDEST Shows details of the oldest currently active alarm. Allows the operator to scroll through the list of active

alarmsin chronological order and to acknowledge individual alarms as required.

NEWEST Shows details of the latest currently active alarm. Allows the operator to scroll through the list of active
alarmsin chronological order and to acknowledge individual alarms as required.

ACK Acknowledges all currently active, unacknowledged alarms on the display page.

NOTE: Ingeneral, to acknowledge al active alarms the operator need make only two or three keystrokes
viz: HOME hardkey (if necessary) to enter the top level operator menu; ALARM softkey and finally ACK
softkey.

CHAN Calls current channel display page (see section 3.2.4 below for details). Allows the operator to interrogate
alarms channel by channel.

MORE If there are more active alarms than can be shown on one page, or if both input and derived channel alarms
are active, then the softkey caption ‘MORE’ appears, allowing further alarm pages to be viewed.

Section 3 HA245000
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3.2.4 Channel parameters and alarm setpoint adjustment page

Facilities  View channel value and (in linear indication mode) scale.
View channel alarms;
View and/or modify alarm setpoints (thresholds)
View channel tag and descriptor. The tag (seven characters) is printed on the chart alongside the channel
trace. The descriptor (20 characters) can be configured to appear at the display, and in printed logs.
Select ‘zone’' A or B (Alternative zero and full scale values, print zones and chart scales).

Access Home key (if necessary) followed by operation of the CHANNEL softkey then numeric entry of the
channel required OR

Direct to the channel value display from the alarm page described in 3.2.3 above.

Operation of the CHANNEL softkey in the top level operator menu, calls the channel menu page, as depicted bel ow.

Once the page is displayed, a channel number (6 in the page depicted below) can be entered using the numeric keypad
to the right of the display.

Operator : Select a category
DI SPLAY CHART ALARM CHANNEL MORE>

<6>

Channel 6: Select a category
VALUE ALARM | DENT SET PT ZONE

VALUE This causes the selected channel’s details to be displayed, showing current value (digital and bar-type dis-
play) descriptor, alarm setpoint(s) and scale end values.

6 600.37 deg C Furnace No 1 tenpB

|
ALARM This causes details of the first of the channel’s active alarms (if any) to be displayed. The top line shows

the channel number and descriptor, the alarm number and type, and alarm time.

061 Furnace No 1 tenp B In 14: 42: 22
ACK NEXT PREVI QUS

ACK Operation of the ACK softkey causes the alarm to be acknowledged, if unacknowledged.

NEXT Operation of the NEXT softkey allows the channel’s active alarms (if any) to be scrolled
through.

PREVIOUS Operation of the PREVIOUS softkey allows the channel’s active alarms (if any) to be scrolled
through.

Operation of the Enter or Cancel hardkeys causes areturn to the Select Channel display.

IDENT Operation of this softkey causes the channel’s tag and descriptor to appear at the top line of the display.
Other channels can be accessed using the NEXT and PREVIOUS softkeys. The Enter or Cancel hardkey
is used to return to the Select Channel display.

(Continued)
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3.2.4 CHANNEL PARAMETERS AND ALARM SETPOINT ADJUSTMENT PAGE (Cont.)

SET PT

CLEAR
PERIOD+

—

NEXT
PREVIOUS

ZONE

Oper at or
Dl SPLAY

Sel ect a category
CHART ALARM CHANNEL

<6>
Channel _6: Sel ect a category
VALUE

ALARM | DENT _SET PT

MORE>

ZONE

Allows the operator to change alarm setpoints, reference values etc. if permitted (see access configuration
in section 4.14). The example below shows a deviation alarm page. numeric entry keys are used to change
the setpoint, the new value appearing in the underlined field. Operation of the enter key causes the new
value to be read into the recorder data base.

061 Dev in Ref 10.00 Dev 5.000
CLEAR ( PERI OD+) — NEXT PREVI OUS

Resets the entered values to zero.

Appears only with Rate-of-Change alarms, and allows scrolling of the ‘period’ field.

This softkey alows the active (i.e. flashing) cursor to be moved between the configurable fields Ref and
Dev. Once the flashing cursor is below the relevant field, the numeric keys are used to enter the new value.
The cursor changes from green to red to indicate that the enter key needs to be operated to save the new
value(s).

Callsthe next alarm for the channel.

Callsthe previous alarm for the channel

Operation of this softkey allows the user to select one of two settings (A or B) of zero, span and print zone,
to apply to the selected channel. The settings for A and B are defined in the channel Zone configuration
described in section 4.4.4

6 Zone is O
ZONE A ZONE B

to 100% : Zone A

ZONEA
ZONEB

Allows user to select zone A
Allows user to select zone B

Section 3
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3.3 TOP LEVEL OPERATOR MENU PAGE 2

Facilities Maths pack Asfor measuring channels, but channel number prefixed with ‘D’
(Use =/- key to toggle between measuring and derived channels).
Totalisers View totaliser value; Edit pre-set value; Set totaliser to pre-set value
Counters View counter value; Edit pre-set value; Set counter to pre-set value
Timers Start and / or reset timer(s). View timer status.
Access HOME key (if necessary) followed by operations of the MORE and PROCESS softkeys.

3.3.1 Process page

Operation of the PROCESS softkey calls the process menu page to the display if any options are fitted. If no options
are fitted, then a message ‘ No process options fitted’ will appear for three seconds.

Qperator : Select a category
DI SPLAY  CHART ALARM CHANNEL MORE>

Operator : Select a category

PROCESS  KEYS TEXT LOG MORE>

Qperator : Select a category
MATHS  TOTAL' R COUNTER TI MER

MATHS Operation of this softkey callsthe DERIVED CHANNEL menu page as depicted below.

Channel DO02: Select a category
VALUE ALARM | DENT SET PT ZONE

Once the page is displayed, a channel number can be entered using the numeric keys. The remaining displays are as described
for measuring channels (section 3.2.4 above), except that where a maths function is resettable, a RESET
softkey appears in the relevant VALUE page.

TOTAL'R Operation of this softkey allows totaliser values to be viewed, and pre-set, if required. The relevant totaliser
(1to 1 2) isselected by use of the numeric entry keys.

Totaliser T 1 :Select a category
VALUE EDIT

VALUE Operation of this softkey displays the value of the selected totaliser. The totaliser value can be
set to the pre-set value, using the PRESET softkey. NEXT and PREVIOUS softkeys call other
totalisers' valuesto the display.

EDIT Allows the Pre-set value to be changed.

T 1 12345678 Units Totaliser descriptor
PRESET NEXT PREVI QUS

COUNTER Similar to the totaliser described immediately above allowing the counter to be set to a pre-set value, from
which it will count.

HA245000 Section 3
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3.3.1 PROCESS PAGE (Cont.)

Operator : Select a category
DI SPLAY  CHART ALARM CHANNEL MORE>

L)
Operator : Select a category

PROCESS  KEYS TEXT LOG MORE>

Qperator : Select a category
MATHS TOTAL’ R COUNTER TI MER

TIMER Operation of this softkey calls the timer display page. The required timer is selected using the numeric
entry keys.

Timer 1:Select a category
CONTROL | DENT

CONTROL Calls one of the following control pages, depending on current status..

Timer N disabl ed

Thetimer is disabled in timer configuration (section 5.4)

Timer N walting for start
START

START Causes the timer to start.

Timer N duration left to run DDDDDD s
RESET

Timer Nrepeats in HHhr MM mn SS s
RESET

RESET Resets the timer. Duration / Repeat period are set up in timer configuration (section 5.4).

IDENT Callsthetimer ident page. A 20-character descriptor can be entered as a part of each timer’s
configuration (section 5.4).

Ti mer N DDDDDDDDDDDDDDDDDDDD
NEXT PREVI OUS

NEXT Callsthe next timer’s ident page to the display
PREVIOUS Callsthe previous timer’sident page to the display.

3.3.2 KEYS softkey

Operation of this softkey calls the user-configured softkey captions (section 4.2.1 - Instrument configuration Page 2) to
the display. The softkeys are used to allow the operator to trigger jobs. Use the Cancel or Enter key to return to the top
level menu.
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3.3.3 TEXT softkey

Applications Generating notes to print on the chart.
Adding batch numbers to the chart.
Entering the Operator’s name to be embedded in other messages.
Access HOME key (if necessary), followed by operation of the MORE and TEXT softkeys

The TEXT softkey allows the operator to edit up to two messages, one or both of which can then be printed on the
chart, using the PRINT 1 and/ or PRINT 2 softkeys. Either of these messages can be embedded in other messages
(Section 4.2).

Operator : Select a category
DI SPLAY  CHART ALARM CHANNEL MORE>

R
Operator . Select a category
PROCESS KEYS TEXT LOG MORE>

o —

Text: select a cafegory
EDIT 1 EDIT 2 PRINT 1 PRINT 2

Operation of the EDIT 1 or EDIT 2 softkey calls the edit page to the display.

Text of operator message number 1 or 2

CLEAR <— S NEXT PREVI OQUS
CLEAR Clears the message from the cursor position (inclusive) to the end of theline.
<— Moves cursor |eft
—> Moves cursor right
NEXT* Selects next character in the currently selected character set

PREVIOUS* Selects previous character in the currently selected character set

* The lower keyboard would normally be used for text entry. The NEXT and PREVIOUS keys allow the entry of char-
acters which do not appear on the lower keyboard. See section 2.2.3 for details of character sets.

EMBEDDED SEQUENCES

The messages can include one or more embedded sequence, each of which causes the current value of a particular
variable (eg. time, date, value of channel N etc.) to be included, automatically, in the message when printed. The se-
guences are embedded using the < and > characters (delimiters) to separate them from normal text. The available se-
guences, which must be entered as shown, are as follows:-

<TIME> Embeds the current time in hh:mm:ss format

<DATE> Embeds the current date in the format defined in Instrument Configuration (DD/MM/YY or MM/DD/YY).

<OP1> Not valid for Operator Messages. For Custom or Alarm Messages (section 4.2.1) <OP1> embeds operator
message N° 1. If Operator message N° 1 itself contains embedded sequence commands, these will not be
expanded.

<OP2> As<OP1>, but for operator message N° 2.

The remaining sequences require both a source and atype to be defined as <ITEM-TYPE> or <ITEM.TYPE>. If the
ITEM isachannel, and the hyphen (-) format is used, then the TYPE is underlined (in red) if it has an active or un-
acknowledged alarm associated with it. If the dot (.) format is used, or if the ITEM is not a channel, thisunderlining is
not carried out.

(Continued)
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3.3.3 TEXT PAGE (Cont.)

EMBEDDED SEQUENCES (Cont.)

ITEMS

Blank
nn
Dnn
Thn
Cnn
Enn
tnn

TYPES

Use the triggering item itself (e.g alarm, totaliser) asthe source.
Use measuring channel nn as the source.

Use derived channel nn as the source.

Use totaliser N° nn as the source.

Use counter N° nn as the source.

Use event N° nn as the source.

Use timer N° nn as the source.

PV Causesthe ITEM's process value to be embedded.

TA Causesthe ITEM’stag to be embedded.

DE Causes the ITEM's descriptor to be embedded.

UN Causes the ITEM’s units string to be embedded

NO Causes the ITEM's identification number (eg. 11, T2, D43) to be embedded.

EXAMPLES

The message <TIME><DATE><.TA><-PV><.UN> would cause the current time and date, followed by the tag, process
value (underlined if in alarm) and units, to be printed for the message’s triggering source.

For a specified ITEM (measuring channel 12 in this example) <TIME><DATE><12.TA><12-PV><12.UN> would
result in the same message being printed, but for channel 12 instead of the triggering source.

3.3.4 Manual log generation

This softkey appears only if operator access to log generation has not been disabled (section 4.14). Operation alows
the operator to initiate the any of the logs.

Oper at or Sel ect a category
DI SPLAY  CHART ALARM CHANNEL MORE>
Oper at or Select a category
PROCESS KEYS  TEXT LOG MORE>

to destination

Log Everyt hi ng

SEND NEXT PREVI QUS
Log Presents the title of the group assigned to the first log (section 4.8). Logs can be scrolled through using
NEXT and PREVIOUS softkeys.
destination "to chart’ or, if amemory card logging option is fitted, ‘to filename’ according to how the log is configured.
SEND Causes selected log to be initiated.
NEXT Allows further logs to be scrolled through ‘forwards'.
PREVIOUS Allows further logs to be scrolled through ‘ backwards'.
Section 3 HA245000
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3.4 TOP LEVEL OPERATOR MENU PAGE 3

Operator : Select a category
Dl SPLAY CHART ALARM CHANNEL MORE>

T
Operator : Select a category
PROCESS KEYS  TEXT LOG MORE>
]
Operator : Select a category

CLOCK JOB SRC SYS ERR CONFIG  MORE>

3.4.1 CLOCK softkey

Operation of the CLOCK softkey calls the following page to the display, allowing the operator to check the system time
and date.

Setting time and date, and selecting date format (DD/MM/YY or MM/DD/ YY) are part of Instrument Configuration
described in section 4.2.1.

HH: MVt SS Day DD MW YYYY

3.4.2 Job source search
Function To allow the operator to find all the triggers which have been set up to initiate a particular job.

Operation of the JOB SRC softkey calls the first of the following pages to the display. Subsequent pages are called by
operation of the MORE> softkey.

Job source search : Select a category
CHART TRACE ALARM MESSAGE MORE>

Job source search : Select a category
MEMORY LOGG NG DERI VED Tl MER MORE>

Job source search : Select a category
TOTAL' R COUNTER  RELAY CLOCK MORE>

Job source search : Select a category
M CARD MORE>

Operation of any of the category softkeys presents the menu of jobs associated with the selected category (section
4.1.4). Use of the next and / or previous softkeys allows the menu items to be scrolled through. The first item in the
CHART category is depicted as an example, below.

Chart printer on line

NEXT PREVI OUS

Once the required job has been located, operation of the enter key causes the recorder to search for al trigger sources
for that job.
(Continued)
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3.4.2 JOB SOURCE SEARCH (Cont.)

After a‘Please wait’ message, the job sources will be presented at the bottom line of the display. Up to 8 sources can be
displayed on one page, but if there are more than eight, the first six are displayed along with a‘MORE>" softkey to
allow access to remaining sources.

Chart printer on line
01:, D032, EO6, T04, CO01, tO05, MORE>

Where

Normal measuring channels are presented without prefix.

Derived channels have the prefix ‘D’.

Event numbers have the prefix ‘E’.

Totaliser numbers have the prefix CAPITAL ‘T'.

Timer numbers have the prefix ‘t’.

Counters have the prefix ‘C'.

Alarm numbers are presented as subscript numbers after the associated channel number.

@ P apope

Thus, in the above example, the chart is put on-line by Channel 1, Alarm 1 or Derived channel 3, Alarm 2 or Event 6 or
Totaliser 4 or Counter 1 or Timer 5 or by further sources on subsequent pages (MORE>).

3.4.3 System error display
System errors can be viewed by operating the SY S ERR key in the operator menu. System errors are presented one a a

time on the top line of the display. If more than one system error is operative, the ‘ page’ symbol appears as the right-
most character of the top line, and the NEXT and PREVIOUS keys can be used to scroll through the list (section 2.2.2).
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3.5 TOP LEVEL OPERATOR MENU PAGE 4

3.5.1 MEMORY softkey

Operator : Select a category
DI SPLAY  CHART ALARM CHANNEL MORE>

Al ]
Operator : Select a category

PROCESS KEYS  TEXT LOG MORE>

AL ]
Operator : Select a category

CLOCK JOB SRC SYS ERR CONFIG  MORE>

Al ]
Operator : Select a category

MEMORY M CARD MORE>

Function To allow the operator to enable / disable input to the rolling memory, and to replay from a specified date

and time

Menory i nput Di sabl ed Qutput Stopped
ENABLE REPLAY

Rolling memory stores data from a single group, sampled either on event, or at a specified interval as set up in configu-

ration (Section 5.6).

If operator accessis allowed (section 4.14), the operator can enable and disable input to the memory. Whenever input
is enabled, the previous contents of the memory are destroyed. The operator can also replay the contents of the
memory. The replay takes place at 1200 mm/hr. chart speed; the equivalent ‘real’ chart speed for the memory period is

printed on the chart at the start of replay. All other chart ‘activities' are stopped during replay.

If input is enabled when REPLAY is operated, the memory will be replayed from the start.

If input is disabled then the operator may enter a start time and date, and the replay will include only the period be-
tween the specified start time and the latest sample. If no start time is entered, the entire memory content is replayed.
Once replaying, the memory input cannot be enabled.

For further details, seethe description in section 5.6 of this manual.
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3.5.2 M CARD softkey

A full description of this option is to be found in a separate Memory Card Instruction Manualsupplied with every
recorder fitted with the option.

Menory card : Sel ect a category

D R STATUS CHT CPY OFFLINE  MORE>
Menory card : Sel ect a category
REPORT I NTERVL  SAVE RESTORE  MORE>
he
Menory card : Select a category
FORMAT MORE>

DIR Allows the operator to scroll through the files on the card and to delete any which are unwanted.

STATUS Allows the operator to view the number of unused kB available on the card.

CHT CPY Allows an exact copy of chart traces to be saved on the memory card

OFFLINE Allows data transfer to the card to be stopped. This allows afull card to be changed without loss or corrup-
tion of data.

REPORT Allows one or more specified filesto replayed (e.g. al today’s files)

INTERVL Allows the user to select archiving interval A or B. SAVE Allows a configuration to be saved on a format-
ted memory card

RESTORE Allows a configuration, previously saved on the memory card, to be retrieved to any similar recorder hav-
ing the memory card option.

FORMAT Allows a memory card to be formatted prior to a SAVE operation.

Operator access to some or all of the above functions can be disabled as described in section 4.14.
Section 3 HA245000
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SECTION 4: CONFIGURATION
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SECTION 4: CONFIGURATION

From Operator menu (Figure 3.1)
I

<

<
Configuration : Select a category
INSTRM | CHART | CHANNEL | GROUP | MORE>
Section Section Section Sectionl ¢
4.2 4.3 4.4 4.5
Clock Speed Input type  Content _ . -
Messages Log interval Linearisation Format |Configuration : Select a category
Alarm Mode Units Title EVENTS [AUTODISP| LOGS | CoPY | MORE>
messages Format Range Sectionl Sectionl Section Section
Scales Traces Scale 4.6 4T 48 4.9
l'\’br” ,;Iarm S;ugce tS(Zt.UPI DCo_nte_nt . CArllannel Configuration : Select a category
one obs autodisplay Destination arms - ;
Cards Trace Ident windows Units Maths* MATHS |TOTAL R | COUNTER" | Tl MER® | MORE>
Secti Section Section Section
Password Ident e;éonl = 2 l =2 l =2 l
Softkeys _ _
Language Function  Function Preset Function
Units Alarm Alarm Jobs
i Nore> Scale Ident Ident Ident
Remote CJ * Option softkeys appear only if the relevant option is fitted. Alarm
T'-i”- tabg?ls* (For this reason, the positions of the softkeys on your nglee
race table : . L
Cycle time instrument may vary from those shown in this diagram.) Ident
ilVbr e> ‘
System error
Ident
Network*
Configuration : Select a category
MEMORY* | COWB* | TRANSFER| M CARD* | MORE>
Sectionl See l Sectionl See l ¢
5.4 separate 411 separate
manual manual
Sample Protocol Save/ Format card Configuration : Select a category
interval  Baud Rate  restore Save/ DI AGS |AUTOCFI G| ACCESS | ADJUST | MORE>
Parity settings restore  Section Section Section Section
i View status ~ SBC type Initiate Chart Input - - -
Hi;odpsﬁgie View Boards Channel Output Configuration : Select a category
Group directory Printer Text Chart PRINT | MORE>
Delete files Relays Group Calibrate Section |
address 4.16
Setup report  Output Maths ]
Start/stop CJ Temp Counter Print all / part
replay Comms Totaliser configuration
Archive Default Timer
interval  configuration Memory
Chartcopy Mem card
Card off line  Display

Figure 4.1 Access to configuration
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4.1 INTRODUCTION

NOTE: In order to help new users, a configuration guide appears as Section 2 to this manual. This gives
step-by-step instructions to alow the configuration of a single input channel to be carried out and then
copied to other channels.

The configuration of the recorder is carried out in a number of separate operations (categories) as listed below in the
order in which they appear at the recorder display. See figure 4.1.

1. Instrument 12. Timers (option)

2. Chart 13. Rolling memory (option)
3. Channels/ aarms 14. Memory Card (option)

4, Groups 15. Communications (option)
5. EBventsand jobs 16. Transfer

6. Autodisplay 17. Diagnostics

7. Logs 18. Autoconfiguration

8. Configuration copy 19. Operator access

9. Maths functions (option) 20. Adjust

10. Totalisers (option) 21. Configuration print

11. Counters (option)

Aswill become clear, the techniques used in the configuration of the recorder are largely the same as those for the Op-
erator Menu described in section 3 above. For this reason, large parts of this configuration section are laid out more as a
reference section than as descriptive matter.

TIMEOUT

Unless one of the activities listed below istaking place, a return to the normal background display will be made after
4 minutes of keyboard inactivity. Should this happen, the configuration menus can be re-entered only after a further
entry of the password (see section 4.1.1 below).

Timeout will not occur under the following conditions:

Changesto CARDS configuration are being confirmed

Autoconfiguration in progress

Configuration save or restore (to memory card) in progress

Memory card being formatted

Memory card is offline

Configuration printing isin progress

Channels are being copied

Channel adjustment, Input calibration or Cold Junction calibration isin progress
Recorder isin diagnostics.

4.1.1 Password

In order to prevent unauthorised access to the recorder configuration, a password protection system operates. When
dispatched from the factory the password is 10.

This password can be changed as a part of the Instrument Configuration described below. If a password of asingle 0
(zero) is set up, the configuration menus can subsequently be accessed directly from the operator menu (CONFIG
softkey) without password.

HA245000 Section 4
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4.1.2 Character set

When entering text strings, the following characters are available directly from the lower keyboard.

Capital letters, <, >, commaand : are entered by operating the lower of the Alternative key-character select keys at the
bottom left of the keyboard at the same time as the relevant character key. Lower case letters, numerals, -, +, / and full
stop are entered by using only the appropriate key. The alternative characters printed at the bottom right-hand corner of
most keys are entered using the second (upper) alternative key-character key (see section 2.2.3 for more details).

Thus, to enter a units string of mQ/V, for example, the key strokes would be:

S N P

Together Together

Other characters are available using the field scroll and +/- keys as described in section 2.2.3.

4.1.3 Other keys

@ The ‘Home' key, is used to return to the top level menus. During ‘ Operation’ the Home key will cause areturn
to the top level operator menu from anywhere in the lower operator menus. During ‘ Configuration’, the Home key will
cause areturn to the top level Configuration menu from any of the lower level configuration menus. A further operation
causes a return to the top level operator menu.

<—/ The ‘Enter’ key, isused to confirm parameter changes, text entries etc. and cause them to be written to the
recorder’s data base. As soon as a configurable item is changed, its underline changes to red to remind the operator that
the enter key will need to be operated before this change is saved in the recorder’s memory.

The ‘Cancel’ key, is used to cancel al changes made and indicated by a red underline. Operation of the cancel
key restores the previous values, and the cursor changes back to green.

The *Clear’ key, is used to delete text strings from the cursor position to the end of the line, or to set numeric
valuesto zero in order to make entry of new data easier. This key should not be confused with the blank key (located
below the ‘1") used for entering spacesin the text.

| [—>

The left and right arrow keys are used to move the cursor from field to field. Field scroll keys are used
to scroll through the various items associated with certain fields. For example the various linearisation types can be
viewed by continuous use of one of these keys.

Ea]fie Page scroll keys are used to access second or third pages of certain displays. For example, the commu-
nications configuration isin two pages; the first page allows the desired protocol, Baud rate, Parity value and the
number of data bitsto be set up. Operation of a page key calls the second page, which allows the number of stop bits to
be defined, and allows the hardware handshake to be enabled or disabled.

NOTES
1. A page symbol (1) appears at the top right of the display if there are further pages to access.
2. The left cursor and page down keys are not available at the upper keyboard.
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4.1.4 Jobs

A ‘job’ is defined as an action that can be initiated by an alarm, atimer, a counter etc. Jobs can be configured to be

active continuously whilst the initiating source is active (or inactive) (e.g. Select chart speed B), or to carry out a par-
ticular task (e.g. Increment totaliser N° 3) as the result of a single trigger going active or inactive. Up to four jobs can
beinitiated by each alarm, timer etc. as shown in figure 4.1.4 below.

JOB TYPES JOB ACTIONS (Up to four per trigger)
Chart Jobs Switch chart drive on; Switch to chart speed B;
Switch to print mode B; Chart advance.
Trace specified channel/group;
Job triggers Trace Jobs Select Zone B for specified channel/group;
Select colour B for specified channel group; Rapid scale print.
Channel Acknowledge alarms of specified grou
Alarm Jobs ) ge a 'SP group
alarm Disable alarms in specified group; sound buzzer.
Contact Message Jobs Oquut specified message to the chart, display,
. rolling memory, or memory card.
closure i/p
. Output specified log; Switch to log interval B;
Logging Jobs Switch to archive interval B
Counter
setpoint Derived Reset, trigger, disable, switch or trace specified
Channel Jobs | channel or group of channels
Totaliser Timer Jobs | Start or reset specified timer;
setpoint Reset all timers (global reset).
- Increment, decrement, preset or disable specified
Timer Counter Jobs ] .
, counter; Preset or disable group of counters.
trigger
Totaliser Jobs Preset speC|f_|§d totalls_er / group of totahse_rs;
Disable specified totaliser or group of totalisers.
Operator
softkeys : i ' -
Y Memory Jobs Stgrt or stop replay, Enable or @sable input;
Trigger sample; Select sample interval B.
Instrument . o
alarm Relay Jobs Operate specified relay on specified relay board.
Clock Jobs Add or subtract one hour; Load preset time.
Memory card | Switch chart copy on/off, Replay specified report,
Jobs Stop replay of current report.
Figure 4.1.4 Job triggers, types and actions
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4.1.5 Logs

Logs are alpha-numeric reports showing the current values of a specified group of variables. Which group is allocated
towhich log is set up as a part of the log configuration (section 4.8), and the content of each group is set up as a part of
Group Configuration (Section 4.5).

Logs can either be printed on the chart, or if the relevant option isfitted, they can be directed to amemory card. Log
destination (chart or card) is set up as a part of Log configuration (section 5.7)

LOGGING TO CHART

Logs are printed in black (with a coloured underline for status indication), either on demand, or as aresult of ajob be-
coming active.

Log 1 can be printed automatically, at one of two configurable log intervals (Chart configuration - section 4.3) selecta-
ble from the operator menu. If the relevant option isfitted, log 2 can also be printed automatically, at one of two con-
figurable archive intervals (Memory card configuration) selectable from the operator menu.

Two chart logging formats are avail able as follows:

Tabular logs. When tabular log mode is in operation, the relevant values are printed across the full width of the chart.
The number of values per line depends on how much information (e.g. descriptors, tags) is to be included (group con-
figuration - section 4. 5).

Column logs. When column log mode isin operation, each logged valueis printed on a separate line, at the left edge
of the chart. It isthus possible, (using the zoning feature to ensure the traces are to the right - hand side of the chart), to
print alog without overprinting the traces.

Upto 12 logs are available, each of which can be allocated a‘ group’ as described in section 4.8. The printing of alog

can beinitiated in the following ways:

a) by the operator (section 3.3.4)

b) asaresult of job action (section 4.1.4)

c) forlog 1, automatically, at one of two fixed time periods (log intervals).

d) if memory card archiving software isfitted, log 2 can also be printed automatically at one of two fixed time peri-
ods (archive intervals) set up as a part of the memory card configuration

The content of the log depends on how the group has been configured (e.g. do channels have descriptors/ tags, units
printed etc.) as described in section 4.5.

OPERATOR INITIATION

As described in section 3.3.4, log printing can be initiated, at any time, by the operator, from the L OG softkey in the
level 1 Operator Menu.

JOB ACTION

Asshown in figure 4.1.4, one of the jobs types availableis‘Logging’. Within this category, a particular log number can
be selected for printing when the job becomes active, and / or the logging interval can be selected to ‘B’.
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4.1.5 LOGS (Cont.)
LOG INTERVAL

Asdetailed in section 4.3 below, two log intervals (A and B) can be entered as a part of the chart configuration. The
intervals are in hours and minutes; an entry of 0:0 disabling automatic log printing. As supplied by the factory, log in-
terval A is set to 00:00 (off); interval B to 01:00 (1 hour). Under normal conditions, log interval A isused by the re-
corder. Loginterval B is selected either by the operator from the CHART menu, or by job action (see section 4.1.4).

ARCHIVE INTERVAL

If memory card archiving software isfitted, two archiveintervals (A and B) can be entered, as apart of the memory
card configuration, for the automatic printing of log 2. Interval A or B is selected for use from the top level Operator
menu or by job action (section 4.1.3). Theintervalsare in hours, minutes and seconds; and entry of 00:00:00 disabling
automatic printing. As supplied by the factory, both archive intervals are set to 00:00:00 (off). Refer to the Memory
Card manual for full details.

LOGGING TO MEMORY CARD
Logging to memory card isinitiated in exactly the same way as logging to chart, described above, except that the des-

tination (set up in Log configuration) is afile nameinstead of ‘chart’. Refer to the Memory Card manual for full de-
tails.

HA245000 Section 4
Issue 14 Nov 98 Page 4 -9



250 MM MULTIPOINT RECORDER INSTALLATION AND OPERATION MANUAL

4.2 INSTRUMENT CONFIGURATION

Configuration : Select a category
| NSTRM  CHART CHANNEL GROUP MORE>

"y

linstrunent : Select a category
CLOCK MG S ALM MSGS SCALES  MORE>

v

Instrunment : Select a category
CARDS PASSW KEYS LANG GE MORE>

v

Instrument : Select a category
REM CJ LIN TAB TRC TAB CYCLE MORE>

v

Instrument : Select a category
SYS ERR | DENT MORE>

Figure 4.2 Instrument configuration

The instrument configuration allows the following items to be set up:

1.

w N

10.
11

Current Date and Time (CLOCK softkey). It should be noted that adding or subtracting an hour can be done using
‘Clock’ jobs, simplifying time changes at Spring and Autumn.

A Preset Time (CLOCK soft key). Used to synchronize clocks of multiple instruments.

The date format (Day/Month/Year or Month/Day/Year) to be chosen

Printed messages (up to 50 printed or displayed by job action) (MSG' S softkey). These are different from the two
Operator Messages described in section 3.3.3, but may include these, and other embedded sequences.

Alarm on/off and alarm acknowledgement messages, including the time at which the action occurred, can be
printed automatically if the messages are enabled (ALM MSG’ S softkey). The messages apply only to latching and
non-latching alarms on measuring or derived channels. This saves the user having to set up jobs to trigger user
messages.

Customised scales (SCALES softkey). This allows the user to define exactly what information is to appear where
on the printed scale. Up to four scales can be set up, and any channel can be configured to use one of these scales,
instead of the normal automatic scaling. See section 4.4.4 - Channel zone.

Which card type islocated in which slot is usually determined automatically using AUTOCONFIG. This can be
overruled from within the CARDS pages to allow slots to be used for COMMS or TEST inputs, neither of which
requires an /O board to be fitted. Further , it is possible to ‘ shutdown’ cards I/0O boards to allow them to be re-
moved without spurious alarms being generated.

A new password can be entered (PASSWD softkey). The recorder is dispatched from the factory with the password
‘10'.

The five softkeys can be used as event sources. The KEY S softkey allows the labels which are to appear above the
keys to be entered, and the key action to be defined as latching or non- latching. Softkey jobs are set up in Event
Configuration (section 4.6).

The display language can be selected as French, German or English (LANG'’ GE softkey).

One or more channel numbers can be defined as remote CJ inputs (REM CJ softkey). This allows either asingle
channel to be used for all channels set up for remote CJ, or achannel can be set up as remote CJinput for each
input card. The remote CJ temperature units can also be set up.

(Continued)
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4.2 INSTRUMENT CONFIGURATION (Cont.)

12. User linearisation tables of up to 32 points can be entered as input / output pairs.

13. A fixed trace profile can be entered to act as a‘template’ for a process variable (e.g. to see how closely the meas-
ured value compares with the theoretical value).

14. A recorder iteration period can be set, which overrides the normal 1 second period. If an error message is required
when the recorder cannot meet the specified iteration rate, then this can also be set up.

15. System errors can be displayed, and where relevant, cleared.

16. A recorder identifier can be entered for use in logging to memory card (if fitted) and with networked instruments

As can be seen from figure 4.2 above, entry is by operation of the INSTRM softkey in the top level configuration
menu. In order to return to higher levels of menu, the Cancel, Enter or Home key is operated.

PAGE 1 PARAMETERS

CLOCK (Page 1)

CLOCK (Page 2)

MSG'S

ALM MSG'S

SCALES

Time

Date

Preset time

Date format

Select Customised Message.
EDIT

Alarm on/off messages

Alarm acknowledgement messages

Select customised scale
EDIT

Allows entry of Hours and Minutes. Entry method: numeric keys. The
clock starts when the ‘ Enter’ key is operated.

Allows entry of Day number, Month and Year. Entry method: field
scroll keys (month); numeric entry (Day, month and year). Day name is
automatically linked to the rest of the date.

Allows entry of preset hours and minutes for job action (e.g. clock syn-
chronization among multiple recorders). Entry method: numeric keys.

Allows Day/Month/Year (DD/MM/YY) or Month/Day/Year (MM/DD/
YY) to be chosen for date display/printing.

Entry method: Numeric or field scroll keys. (1 to 50)
Presents sel ected message text for editing using lower keyboard. See
also section 3.3.3 for details of embedded sequences.

Scrollable Yes or No to enable / disable, respectively, the automatic
printing of alarm on and alarm off messages. (Format of messagesis:
HH:MM Alarm(s) on (off) CCn, DCCn etc, where HH:MM isthe time
at which the alarms changed state, CC is the channel number and nis
the alarm number (1 to 4). DCC is used to denote a derived channel
number.)

Scrollable Yes or No to enable/disable, respectively, the automatic print-
ing of alarm acknowledgement messages.

Entry method: Numeric or field-scroll keys. (1 to 4).

Presents selected scale for editing. The lower line of the display initially
represents the first 40 of the 104 positions at which characters can be
printed on the chart. The right and left arrow keys are used to move the
cursor around the scale. When the fortieth character isreached (i.e. the
right-hand end of the display line) further operations of the right arrow
key result in the scale's apparently moving left, until cursor position 104
isreached. Any of the keyboard characters can be entered at any of the
104 positions. Operation of the ‘Enter’ key confirms the new scale.
‘Cancel’ or afurther ‘Enter’ returns to the ‘ Select customised scale’

page.
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4.2.1 INSTRUMENT PARAMETERS (Cont.)

PAGE 2 PARAMETERS

CARDS Addrl to AddrB Allows the card type for each address to be set up (see section
4.4.1), and to be defined as either enabled or shutdown. * Shutdown’
allows a card to be removed from its slot without any resulting
alarms etc. being generated and also allows the recorder 1/0 to be
configured even if the cards are not fitted. The page scroll keys are
used to scroll through Empty, Universal i/p, Relay, Comms, Test, 8-
channel o/p 16 channel i/p or 4-channel o/p. (Commsis used when
data sent over a seria link to be traced on the chart without an I/O
board.) If any modification is made, operation of the ENTER key
will call upa‘QUIT / CONTINUE' page, asking if the instrument
isto bere-initialised to the new card configuration.

PASSWD Enter new password A new password can be entered. Passwords can be up to 10 charac-
terslong and can include any of the keyboard characters. A pass-
word of 0 (zero) alows direct entry from the operator menu. Once
the password has been confirmed by operation of the ‘Enter’ key,
the operator is requested to enter it again (to ensure that it was
correct the first time). If the second entry differs from the first, the
message ‘New Password Rejected’ appears, and the recorder re-
turnsto the ‘ Instrument: Select a category’ page.

KEYS Operator key N Allows the five softkeys to be defined for use from the Operator
menu as event sources. The page scroll keys are used to scroll
through the five displays. On each page, the softkey legend can be
entered using the keyboard, and each softkey can be defined as
being latching or non-latching by using the field scroll keys. The
actions associated with each softkey are defined as part of the
Event configuration (Section 4.6).

LANG' GE ENGLISH / FRENCH / GERMAN | Setsall further displaysinto English / French / German.

Section 4 HA245000
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4.2.1 INSTRUMENT PARAMETERS (Cont.)

PAGE 3 PARAMETERS

REM CJ

LIN TAB

TRC TAB

CYCLE

Channdl NN (DNN)

Units of
Enable/Disable

CONTENT

TITLE

CONTENT

TITLE

Cycletime

System error cycle time limit

Allows one or more input channels to be defined (using the numeric
keys) as remote CJinputs. The input types, linearisations etc. must be
entered as a part of channel configuration, using the same temperature
units as those specified in the * Units of’ field described immediately
below. To use aderived channel, the channel number must be entered
witha'D’ prefix, or the + key must be used.

Allows°C, °F , Kelvins or ° Rankine to be selected for the remote CJ,
using the field scroll keys.

Allows the operator to disable the remote CJ channels.

Allows entry of up to three linearisation tables, each of which can have
up to 32 input / output pairs, either equally or non-equally spaced. The
user can select which sets of pointsto apply to a particular input signal.
A linear interpolation is carried out between pairs.

Allows atabletitle to be entered.

If the Quality Monitor Option isfitted, this allows the entry of a profile
to be traced on the chart. Used, for example, to compare an input signal
with atheoretical ideal. Up to six ‘tables may be entered, each of which
may have up to 32 segments. See section 5.5 for details.

Allows the operator to enter an eight-character descriptor for the se-
lected table.

Allows the operator to force the recorder iteration rate to a value other
than its normal one second.

When set to zero, no error is reported if the recorder cycle time exceeds
the default (1 sec.) or user specified cycletime. If the error timelimit is
set to the default or user specified time, then a system error message is
generated each time the cycle time exceeds the error limit time.

PAGE 4 PARAMETERS

SYSERR Operation of this softkey causes any system errors (e.g. Paper Out) to be displayed. Where appropriate, a
CLEAR softkey isincluded on the bottom line. 1f more than one error message is active, the page scroll
keys are used to access further pages.

IDENT Allows the operator to enter a unique instrment identifier for inclusion in memory card logs (if the relevant
option isfitted) and with networked instruments.

HA245000 Section 4

Issue 14 Nov 98

Page 4 - 13




250 MM MULTIPOINT RECORDER INSTALLATION AND OPERATION MANUAL

4.3 CH

The

1.

ART CONFIGURATION
chart configuration allows the following items to be set up:

Chart speed units (SPEED softkey). This allows the choice of mm/hr or inches/hr. This selection should be made
before any new chart speed settings are made.

Chart speeds A and B (SPEED softkey). This alows two alternative speeds to be entered for selection from the
Operator menu (section 3.2.2) or by job action (section 4.1.4). The available fixed speeds (table 4.3) are scrolled
through using the field scroll keys.

A user-defined chart speed can be entered using the numeric keys. The available range is from 0 to 1500 mm/hr or
0to 60 in/hr. according to the speed units chosen.

Logging intervalsA and B (LOG INT softkey). This allows two alternative logging intervals to be entered for se-
lection from the Operator menu or by job action. The logging interval defines how often log 1 is automatically
triggered. (O = automatic triggering of log 1 disabled.)

Print modes A and B (MODE softkey). This alows two print modes to be defined for selection from the Operator
Menu or by job action. The available print modes. Trace priority, Text priority and Text only are described below
in section 4.3.2.

Log format (FORMAT softkey). Two formats are available, Tabular (across the chart) and columnar (down the left-
hand side of the chart).

Interpolation (TRACES softkey). Allows interpolation to be switched on or off. Interpolation ‘on’ causes the
printer to draw a horizontal line between normal dotting points, to smooth the trace at high chart speeds.

Dot density (TRACES softkey). Scrollable between high and low. High increases the trace density of all channels,
at the expense of reduced ribbon life.

Adaptive recording (TRACES softkey). Allows adaptive recording to be switched on or off. Adaptive recording
traces all signal variations even at low chart speeds.

Configuration : Select a category
I NSTRM  CHART CHANNEL GROUP MORE>

.

Chart : Select a category
SPEED LOG I NT MODE FORVAT TRACES

Figure 4.3 Chart configuration

As can be seen from the figure, entry is by operation of the CHART softkey in the top level configuration menu. In
order to return to higher levels of menu, the Cancel, Enter or Home key is operated.

Section 4
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4.3.1 Chart parameters

NOTE: If the chart speed units are to be changed, this should be done before setting chart speeds. In
particular, the ‘user speed’ is not converted, so if, for example, amm/hr value is entered and the units are
subsequently changed to in/hr. the entered ‘ user speed’ valueislost.

SPEED

LOGINT

MODE

FORMAT

TRACES

Speed A (B)

Units

User speed

Allows chart speed A (B) to be entered for selection by the operator or as aresult
of job action. Chart speeds are scrolled-through using the field scroll keys. The
available chart speeds are listed in the table bel ow.

Allows mm/hr or in/hr to be selected using the field scroll keys. See the note
above.

Allows entry of any speed up to 1500 mm/hr (60 in/hr) using the numeric keys.
As stated in the note above, if this entry is made before the chart speed units are
changed, the valueislost (i.e. set to zero).

mm/hr|  Off 5

10 20 30 60 | 120 | 300 | 600 | 1200 | 1500 | User

mm/hr| Off | 0.25

0.5 1 2 4 5 6 10 25 50 | User

Logging interval A (B)

Print mode A (B)

Scale format
Log format
Interpolation

Dot density
Adaptive recording

Table 4.3 Available chart speeds

Allowslog 1 interval A (B) to be entered for selection by the operator or asa
result of job action. Logging intervals (in hours and minutes up to 99 hrs, 99
minutes.) are entered using the numeric entry keys. An entry of 00:00 causes
automatic initiation of log 1 to be inhibited. (Archive interval is set up as a part
of the Memory Card configuration.)

Allows print mode A (B) to be entered for selection by the operator or as aresult
of job action. The field scroll keys are used to scroll through the three available
modes: Trace priority, Text priority, Text only (see section 4.3.2 for further de-
tails).

Allows channel scales to be printed with: descriptor only, tag only or descriptor
and tag.

Allows Columnar or Tabular to be selected for logging format by means of the
field scroll keys.

Use the field scroll keys to enable/ disable interpolation.

Use the field scroll keysto select high/low density.

Use the field scroll keysto enable / disable adaptive recording.

4.3.2 Print modes

The recorder can operate in one of three modes to print data on the chart:

Trace priority. All message types can be printed, but the traces are not interrupted. All demand messages are queued
until printed. If the queue overflows, ‘Message lost’ is printed on the chart.

Text priority. Demand messages are printed in overprint (i.e. traces are not interrupted) if the print queue is less than
70% full. Otherwise, message printing takes priority and the traces are broken. When logging, tabular logs always
break the trace, columnar logs never break the trace. If the queue overflows, ‘Message lost’ is printed on the chart.

Text only. All cyclic messages are inhibited. Only logs and demand messages are output. This mode is intended for
report generation and alarm logging. If the print queue overflows, ‘Message lost’ is printed on the chart

HA245000
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4.4 CHANNEL CONFIGURATION

Channel / alarm configuration is described in the following sub-sections. Range, Alarm, Zone, Trace, |dent. Each of
these categories is accessible by softkey action from the Channel level 1 display.

In order to help new users, Section 2 gives step-by-step instructions to allow the complete configuration of asingle

input channel to be carried out, then copied to further channels.

4.4.1 Channel address allocation

Each 1/0 board has an address (irrespective of its physical slot
location) allocated to it by a user-accessible rotary switch.
Each address is associated with eight channels as shown in
table 4.4.1.

If, for example, 8-channel boards with addresses 1 and 3 are
fitted, but address 2 isnot used, then channels1to 8 and 17 to
24 are available for measurement purposes but channels 9 to

16 are not. These channels can still be configured (if shutdown
as described in section 4.2.1 (CARDYS)), if the missing board is
later to be fitted.

ADDRESSING RULES

Channel Channel
Address Numbers Address Numbers
0 Invalid 8 57 to 64
1 1to 8 9 65to 72
2 9to 16 A 73 to 80
3 17 to 24 B 81 to 88
4 25 to 32 C 89 to 96
5 33t0 40 D Relay only
6 41t0 48 E Relay only
7 49 to 56 F Relay only

Table 4.4.1 Channel addressing

1. Address0is not recognised by the 1/0 boards, and any data requested or sent isignored.
2. 16-channel boards use two addresses, so the first address after a 16-channel board, must not be used. (This does
not mean that the slot cannot be used, just that one address must be skipped). 16-channel cards cannot be allocated

Address C

3. 8-channel input boards can be allocated any valid address provided that the preceding address is not assigned to a

16-channel board.

4. Relay output boards can be allocated any valid address provided that the preceding address is not assigned to a 16-

channel board.

5. Asdespatched from the factory, address 1 is at the left-most slot when viewed from the rear of the recorder.

ACCESS TO ADDRESS-SETTING SWITCHES

CAUTION
Always switch the recorder off, or isolate from line power before opening the writing system, and ensure

that the printhead is parked.

Release the captive screws located as indicated in figure 4.4.1. Pull
the writing system forward to its stops, then lift it out, disconnect-
ing the connector at the Power Supply Unit as it becomes accessi-

ble.

The address switches are located on the front edges of the 1/0
boards. The address is adjusted by inserting a small, preferably

plastic, tool into the switch slot, and rotating the switch wiper to the

required position.

—

=

CIR

[—]

)
!

—_—
Figure 4.4.1 Opening the writing system
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4.4.2 Channel configuration: Range
INPUT CHANNELS

Operation of the CHANNEL softkey causes the level 1 channel configuration page to appear. Operation of the RANGE
softkey from this page calls the first of the three Range pages to appear. Four of the alternative input types, together
with their subsequent pages are depicted in figure 4.4.2a. The parameters on these pages set the selected channel to
measure as required and are described in the tables bel ow.

On page one, select input type and range of measurement. Go to page two before operating the ‘ Enter’ key. For ther-
mocouples, select cold junction compensation type. For ‘current’ inputs, specify a shunt value. For ‘digital’ inputs,
open and closed state labels (descriptors) can be entered.

On page two, select a linearisation type to match the input type selected at page one. For avoltage or current input rep-
resenting a temperature, enter alinearisation range. For signals requiring scaling before trace and display, enter scale

limits to match the input range.

On page three, select decimal point position for the display, select adamping period and input break response.

Configuration : Select a category
I NSTRM  CHART CHANNEL GROUP MORE>

l

Configuration : Select a category

RANGE  ALARM ZONE  TRACE | DENT
mA Inputs

»— OR OR - RTD Inputs
I/P Type mA value 1 to value 2 D‘ ‘I/P Type RTD val uel to val ue2 D‘
Shunt 100. 00 ohms

LAY _ AN
Lin Func. Linear [5) Lin Func. Pt100 ] )
Unscal ed Scaled to D.DDDto DDD.D units

LAY LAY
Val ue format XXX XX D Val ue format XXX XX &)
Danpi ng 256s |/ P break response Drive |lo Danping 4s

LAY

Thermocouple Inputs 'Digital' Inputs
| OR

- <
I/P Type T/C valuel to value2 C D I/P Type Dig D
CIC type External tenperature xx C open Heat OFF O osed Heat ON

LAY LAY
Lin Func. Type J D‘ Danpi ng None D
Unscal ed

Loy LAY
Val ue formt XXX XX _ _D‘
Danpi ng 2s |/ P break response Drive hi For input type DIG, the damping page

appears only for channels associated with 16-

channel input boards.
Figure 4.4.2a Input channel configuration: Typical range pages
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4.4.2 INPUT CHANNEL CONFIGURATION: RANGE (Cont.)

PAGE 1 PARAMETERS

I/Ptype

Value 1l (2)
°C

CJC type

Shunt

Open (closed)

Allows the required input type to be selected. The available types (scrolled by
the field scroll keys) are asfollows:

NOTE: A suitable linearisation function must be selected from page two before the ‘Enter’ key is oper-
ated. If thisis not done, the message ‘ Invalid configuration’ will appear.

Off

T/IC
mv

\%

mA
RTD
Ohms
Dig

Comms

Test

Interna
Externa

Remote

The channel is switched off; no processing of channel input or alarms takes
place.

Selects ‘thermocouple’ as the type of input.

Selects mV as the type of input.

Selects Volts as the type of input

Selects mA as the type of input

Selects resistance thermometer as the type of input. (Not 16-channel board)
Selects Ohms as the type of input. (Not 16-channel board).

Selects digital (discrete) input (switch contact). Open input is accepted if the
resistance across the input terminalsis > 3000 Ohms. Closed input is accepted if
the resistance across the input terminalsis less than 500 Ohms. Contact closure
inputs are not available on channels 1, 8 or 16 of the 16- channel dc input board
(dig does not appear as a menu item for these channels.)

Must be selected if the host computer isto write values to the channel (applica-
ble only to recorders fitted with the communications option).

Allows atest sine or triangular waveform to be selected.

Allows entry of the expected range of the input signal. Value 1 isthe low end
of therange; Value 2 the high end.

For thermocouple and RTD inputs, the temperature units can be set to °C, °F, K
(Kelvin) or Rankine (R) using the field scroll keys.

Allows Internal, external or remote cold junction compensation to be applied by
scrolling through the three types, using the field scroll keys.

Appliesonly if input typeis ‘thermocouple’.

The recorder uses the recorder’sintegral cold junction for compensation.
Allows the temperature, at which the external cold junction is to be maintained,
to be entered using the numeric keys. The temperature units for the cold junc-
tion are those set up as input units.

Selects ‘ Remote’ to be used for cold junction compensation. The channel which
measures the temperature to be used is defined as a part of the instrument con-
figuration, as described in section 4.2.

Allows a shunt value to be entered (using numeric keys) when mA is selected as
input type. A 100 Ohm shunt gives 2 V at 20 mA ; a 250 Ohm shunt gives5V at
20 mA. The value entered must match the shunt connected across the inputs.
Allows two legends to be entered for ‘digital’ inputs, one for the open input
case; the other for when the inputs are closed. These legends appear at the
display as channel status.

The page down key is operated to call the second range page to the display:

NOTE: DEFAULT ALARMS.

If the input typeis changed to DIG, the alarm type defaults to OFF, Digital, Dwell 0 sec.
If the input type is changed from DIG, the alarm type defaults to OFF, Absolute high, Setpoint 10.00.

Section 4
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4.4.2 INPUT CHANNEL CONFIGURATION: RANGE (Cont.)

PAGE 2 PARAMETERS

Lin Func Allows an appropriate linearisation function to be defined for the input type selected at
page one. The following linearisations can be scrolled through using the field scroll keys:
Thermocouples:

TypesB, E, J K,L,N, R, S, T, U, NiMoNiCo (note 3), Platinel 11
Resistance thermometers:

Pt100, Pt1000, Cul0, Ni100, Ni120
Other functions:

Linear, sqrt, x¥?, x52, User 1, User 2, User 3

NOTES

1 An appropriate linearisation function must be selected here, beforethei/p typeis*Entered’ at page
one. If thisis not done, the message ‘ Invalid Configuration’ will appear.

2. The 16 channel dc input card supports a maximum of eight different linearisation functions,
including ‘linear’.

3. Previous versions of the recorder came with NiNiMo linearisation instead of NiMoNiCo.

Unscaled / Scaled to Thefield scroll keys are used to scroll between *Unscaled’ and * Scaled to’.

Unscaled: The scaleisidentical with the range.

Scaled to: Used to allow entry of chart / displayed values, when the input value (page 1)
and the chart/displayed values are to be different, asin the following example.

Example: An input from atransducer has arange of 0to 5 V. It isrequired however that
the displayed value isin %, where O V represents 0% and 5 V represents 100%. In such a
case, arange would be set (in page 1) of 0to 5, and a scale would be set here, in page 2,
of 0to 100.

Units Allows a Units string to be entered using the keyboard / field scroll keys. The cursor (left
and right arrow) keys are used to move from character to character. The Clear (C) key can
be used to delete the existing or newly entered string, from cursor to the end of theline.
(Use of the Cancel (X) key will cause all the changes so far made in pages one and two to
be lost).

The page down key is operated to call the third range page to the display.

PAGE 3 PARAMETERS

Value format Allows the required decimal point position to be chosen for display. The available posi-
tions (scrolled-through by the field scroll keys) are: X. XXXX, XX.XXX. XXX.XX,
XXXX. X, XXXXX.

Damping For the 16-channel dc input board, one of the following time constants (scrolled-through
using the field scroll keys) can be applied to any input signal: None, 2, 4, 8, 16, 32, 64,
128 or 256 seconds. For the 8-channel universal input board, damping can be applied to
all types of input, except ‘dig’ (Contact closure).

I/P Break response Allows Drive hi(gh), Drive lo(w) (not 16-channel board) or None to be selected, using the
field scroll keys. Drive hi causes the trace to move to full scale (span) if the input goes
open circuit. Drive lo causes the trace to move to chart zero. If ‘none’ is selected, the trace
will drift, responding to any voltages picked-up by the external wiring acting as an aerial.

Operation of the Enter Key causes all the changes made in pages one, two and three to be sent 1o the recorder data base.
Operation of the page down key recalls page one to the display. A further operation of the ‘ Enter’ key, or operation of
the cancel key returns the level 1 Channel configuration page to the display.
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4.4.2 CHANNEL CONFIGURATION : RANGE (Cont.)

OUTPUT CHANNELS

Operation of the CHANNEL softkey causes the level 1 channel configuration page to appear. Operation of the RANGE
softkey from this page calls the first of the Range pages to appear. Alternative output types, together with their subse-
guent pages are depicted in figure 4.4.2b. The parameters on these pages are described in the tables below.

On page one, select output type, range of measurement and source of input. For input or derived channel sources, page
two allows offset and span valuesto be entered. for constant source, this page does not appear.

On page three, select decimal point position for the display and error response.

Configuration :
| NSTRM  CHART

Sel ect a category

CHANNEL GROUP MORE>

:

Channel 9 :
RANGE ALARM

Sel ect a category

ZONE TRACE | DENT

Voltage outputs

»— OR

OR . Voltage outputs
|

QP Type V 0.00 to 10.00
Sour ce

Const ant 5.0

]
Enabl ed

QP Type V _ 0.00 to 10.00

(]
Sour ce Derived channel 1 Enabl ed |

N

2y

Val ue format XXXX. X
On error Drive Of

O f set

&) 0. 000000 Units D|
Sour ce span

0. 000000 to 10.00000 Units

L@

LAy
Val ue format XXXXXXXX.
On error Drive lo

[

°]

> mA outputs

QP Type mA
Sour ce

I nput channel 1

4.00 to 20.00 [l
Enabl ed

| Ay

O f set
Sour ce span

0.0000 mA
4.000 to 20.00 mA

°]

L2y

Val ue format
On error

XXX, XX

]
Drive hi

n

Figure 4.4.2b Output channel configuration: Typical range pages
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4.4.2 CHANNEL CONFIGURATION : RANGE (Cont.)

PAGE 1 PARAMETERS
O/Ptype Allows the required output type to be selected as Off, V or mA
Off Channel output goesto OmA at |o and C terminals, and approximately -1 Volt
across Vo and C terminals.
\% Sets the channel to apply a voltage signal across Vo and C terminals. Allows a
span of up to 10V to be entered. lois set to its Off state.
mA Sets the channel to source current at the lo and C terminals. Allows a span of
up to 25mA to be entered. Vois set to its Off state.
Source Input channel N Use numeric keys to enter channel number
Derived channel N If maths pack option fitted, use numeric keys to enter derived channel number.
Constant Allows a constant to be entered using the numeric keys. The output range avail-
ableis-15 to +115% of the span set in the top line of the page, provided that
this does not exceed the absolute maximum figures given in the technical speci-
fication at Annex A.
Enabled Scrollable through 'Disabled’ and 'Enabled’. When disabled to outputs are set to
their off states.

PAGE 2 PARAMETERS

Note: this page does not appear when input source 'constant’ is selected in page 1.

Offest Allows an adjustment to be made to match the recorder output with external
equipment.

Source span Initially shows the source channel's span, but can be edited using the numeric
keypad.

PAGE THREE PARAMETERS

Value format Allows the required decimal point position to be chosen. For source = constant,

the available positions (scrolled-through by the field scroll keys) are: X. XXXX,
XXXX X XXX XX, XXXX. X, XXXXX. For source = input or derived, addi-
tional formats are available as follows: XXXXXXXX, XXXXXXX.X,
KXXXXXKXX, XXXKXX XXX, XXXXXXXX, XXXXXXXX,

XX XXXXXX, scientific, time, date, elapsed. See section 5.3.1 for details.

On error Determines what the output signal does if the source channel fails or if the re-
corder internal communications stop.
lo Signal goesto 'zero' - 15% span.
hi Signal goesto span + 15% span
Off Switches output off as defined in 'O/P type' in 'Page 1 parameters above.
HA245000 Section 4
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4.4.3 Channel configuration: Alarms

NOTE: Inthefollowing diagrams, the measured value increases from left to right.

The available alarm types are: Absolute high, Absolute low, Deviation in, Deviation out, Rate-of-change rise, Rate-of-
change fall, Discrete input High, Discrete input Low. Up to four alarms can be configured for each channel.

For absolute and deviation types, a hysteresis value can be configured to prevent continuous triggering of the alarm,
should the process variable value ‘hover’ at or near the setpoint (or threshold). For all types of alarm, a‘Dwell’ period
can be configured, to delay the alarm becoming active after it has been triggered. If the value goes out of alarm during
the dwell time, then the alarm isignored.

Alarms can be used to trigger awide range of jobs (Section 4.1.4) including the operating of output relays.

ALARM ACTION
The four types of alarm action are as follows:

Off The alarm is disabled.

Trigger Once active, the alarm stays active until the alarm source returns to a non-alarm state. Any continuous
jobs (e.g. change print mode) remain active for the duration of the alarm state. Trigger alarms are not an-
nunciated in any way (e.g. no messages on the chart, no flashing LED) and do not appear in alarm history
lists.

Latching Once active, the alarm stays active until it is both acknowledged AND the alarm source has returned to a
non-alarm state. Continuous jobs (e.g. change chart speed) remain active only until the source returnsto a
non-alarm state (whether or not the alarm has been acknowledged).

Non-latching Once active, the alarm stays active until the alarm source returns to a non-alarm state. Any continuous jobs
(e.g. change print mode) will remain active for the duration of the alarm state.

ALARM TYPES

Latest part of chart

Absolute Low Absolute High
setpoint ~ / = setpoint
Measured An absolute high alarm becomes active when
Absolute'Low value its setpoint value is exceeded, and it remains
alarmiSEEE active until the measured value falls below the
A / value (setpoint - hysteresis).

An absolute low alarm becomes active when
its setpoint value is exceeded (in the negative
sense), and it remains active until the measured

Absolute High value rises above the value (setpoint + hyster-
alarm active esis).

Hysteresis——» |«— /» <—— Hysteresis

Earliest part of chart
Figure 4.4.3a Absolute alarm definitions
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4.4.3 ALARM TYPES (Cont.)

Latest part of chart
Deviation value

Latest part of chart

.
{ o

Deviation value

{ o

|
Déviation—in
alzirm active

2

alarm active | |

Measured/

value : |
|
Reference -—"".
value |
|
Hysteresis —>| -—

Earliest part of chart

|
|
|
|
| Deviation-out |
|
i
|
|

Measured/l/

. value | |
Deviation-out |
| alarm active Reference 4/I

value |

Hysteresis — |«—

<— Hysteresis

Earliest part of chart

Deviation-in
aIaIrm active

<— Hysteresis

Figure 4.4.3b Deviation alarm definitions

50

40

30

Latest part of chart

Rate of change - rise
alarm active

Measured
value

%

Minutes

20

10

Rate of change - fall
alarm active

N

Rate of change - fall
alarm active

In this example, both rise and fall
alarms are triggered at 200 litres
per minute

Rate of change - rise
alarm active

Earliest part of chart

4 6
Litres x 1000

8 10

Figure 4.4.3c Rate-of-change alarm definitions

With Rate-of-change alarms, a value (200 litres in the above sketch), atime period (one minute above), and an averag-
ing period have to be configured. The alarm istriggered if the measured value changes by more than the configured
valuein less than the configured period (more than 200 litres per minute in the above example). The averaging period is
used to change the sensitivity of the alarm, such that noise spikes on, or normal oscillations in the input signal do not

trigger false alarms.
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4.4.3 ALARM TYPES (Cont.)
DISCRETE (DIGITAL) ALARMS

These alarms are triggered by contact closures or openings as defined during configuration.

NOTE: Contacts closed is defined as a resistance of less than 500Q across the input;
Contacts open is defined as a resistance of more than 3000Q across the input.

ALARM CONFIGURATION

Figure 4.4.3d shows typical display pages for the four types of alarm. Select alarm 1 to 4 for the channel, using the
field scroll keys

Configuration : Select a category
I NSTRM  CHART CHANNEL GROUP MORE>

Select channel using numeric keypad l

Cnhannel 05 : Select a category
RANGE ALARM ZONE TRACE | DENT

l Select alarm1 to 4 using numeric keypad

ALARM 1 : Select a category
SET PT JOBS
|

OR OR
*| Absolute alarms Deviation alarms
Enabl e Unl atched Type Absol ute high Dl Enabl e Trigger Type Deviation out Dl
Set Point 780.0 Units Ref erence 245.0 Deviation 10 units
AN
Hysteresis XXXXX units Dl |HystereS| S XXXXX units Dl
Dwell O s Dnell O s
N
OR
| Rate of change o
> alarms Digital alarms
Enabl e Latched Type Rate of chg rise Dl Enable O'f Type Digital
10 units per 1 s Average Active Heat ON Dwell 2s
LAY
|DNeII 100s Dl
Figure 4.4.3d Channel configuration: Typical alarm pages
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4.4.3 CHANNEL CONFIGURATION: ALARMS (Cont.)

SET PT SOFTKEY: PAGE 1 PARAMETERS

Enable

Off
Trigger

Unlatched
Latched

Type
Absolute Set Point
Deviation Reference

Deviation

Rate Value

Time

Average

Digital Active

Dwell

Allows the following Enable functions to be scrolled-through using the field
scroll keys.

All alarm action inhibited

Initiates jobs but does not annunciate. Suitable for remote control purposes such
as updating the clock, resetting totalisers etc.

Alarm display and job actions are active aslong as the alarm is active.

Alarm display is active until the alarm returns to a non-active state, and the alarm
has been acknowledged. Job actions continue until the alarm returns to its non-
active state, whether the alarm is acknowledged or not..

Allows the different types of alarm to be scrolled through using the field scroll
keys: Absolute high / low; Rate-of-change rise / fall; Deviation in / out; Digital.
For absolute alarms only. Thisisthe trigger level entered using the numeric keys,
at which the alarm becomes active.

For deviation alarms only. This sets a central value about which the Deviation
value (see immediately below) isto operate. Entered using the numeric keys.

For deviation alarms only. This sets arange, either side of the reference value,
insidewhich a‘deviationin’ alarm is active or outside which a* deviation out’
alarm is active. Entered using the numeric keys.

For rate-of-change alarms only, allows a value (D) to be entered using the nu-
meric keys. If the change in the channel value (APV) over the time period speci-
fied (T) (seeimmediately below) is greater than D, the alarm becomes active.

|.E. if APV/T >D thedarmisactive.

Allows atime period (T) to be entered (using the field scroll keys) for use with
the above Value. Scrollable values are: 1, 10, 30 and 60 seconds, and 10, 30 and
60 minutes.

Allows averaging periods of 1 to 9 seconds to be entered using the numeric keys.
This allows the sensitivity of the rate-of- change alarms to be varied.

Scrollable between the Open state and Closed state text strings as entered in page
one of the range configuration (see section 4.4.2 above). If set to the open state,
then the alarm is active with a high resistance input. If set to the closed state the
alarm is active with alow resistance input.

Allows initiation of alarm action to be delayed by up to 2048 seconds after the
alarm is detected. If the channel goes out of alarm within this period, the alarm is
ignored.

SET PT SOFTKEY: PAGE TWO PA

RAMETERS

Hysteresis

Dwell

Allows ‘deadband’ areas to be entered (using numeric keys), for absolute and
deviation alarms, to stop ‘twitching’ if the channel value is hovering around the
setpoint.

Allows initiation of alarm actions to be delayed for up to 2048 seconds after the
alarm is detected. If the channel goes out of alarm within the dwell period, the
aarmisignored.

HA245000
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4.4.3 CHANNEL CONFIGURATION: ALARMS (Cont.)

JOBS SOFTKEY

As previously stated, each channel may have up to four jobs allocated to it (see section 4.1.4). Figure 4.4.3e shows
sometypical job pages. The job number is selected using page scroll keys.

Configuration : Select a category

INSTRM CHART CHANNEL GROUP ~ MORE>
Channel NN : Select a category
RANGE ALARM ZONE  TRACE | DENT

v

Alarm N : Select a category
SET PT JOBS

———*> v
J1 dock Add 1 hour )

On going active

2

=y

J2 Message N to chart

On going inactive

J3 Trace channel s of D
G oup nane Wil e active
J4 Chart Speed B ]

Wil e active

2]

Figure 4.4.3e Typical job pages

JOB PARAMETERS

Type Allows ajob category to be selected using the field scroll keys.

Categories are: No action, Chart, Trace, Alarm, Message, Logging, Derived, Timer, Counter, Totaliser,
Clock, Memory, Relay , assuming the relevant options are fitted.

Action The actions that can be scrolled through (using the field scroll keys), depend on the category selected - see
section 4.1.4.

Trigger Thisfield allows the trigger types to be scrolled-through using the field scroll keys. The types are: On go-
ing active; On going inactive; On acknowledgement; While active; While inactive, While unacknowl-
edged.
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4.4.4 Channel configuration: Zone

Zone configuration sets up spans, zones and scales A and B. These alow the location of the trace on the chart to be
defined. Zone A or B is chosen by Operator selection or job action. Figure 4.4.4 shows the relevant display pages.

Configuration : Select a category

INSTRM  CHART CHANNEL GROUP MORE>
A\

Channel NN : Select a category

RANGE  ALARM ZONE  TRACE | DENT
>

\

Unspanned D

Chart zone A XXX X to XXX X%

Chart scale A Automatic divs NN D

k

Chart span B DDD.D to
Chart zone B XXX. X to XXX. X%

DDD.D units D

k

Chart scale B Custom sed nunber N ]

=l

ZONE PARAMETERS

Figure 4.4.4 Channel configuration: Zone

Unspanned

ZoneA (B)

ScaleA (B)

Unspanned

Span A (B)

Automatic divs.

Customised number N

Off

Used when chart span is the same asthe range/ scale. Field scroll keys are used
to scroll to Span A or B (according to which page is being configured).

Allows a chart zero and full scale to be entered that is different from the input
zero and full scale. For example, arange of 100 to 250 °C may be traced on the
chart out of an input range of say, 0 to 800 °C, thus allowing an area of particular
interest to be enlarged on the chart.

Allows the printing area of the chart to be defined in percentage terms. In this
way, a particular trace can be restricted to the right half of the chart to avoid being
overprinted by columnar logs, or restricted to a part of the chart which is clear of
other traces.

Allows the user to define the format of the scale.

Selection of automatic divisions 1 to 10 (numeric entry), allows the user to choose
how many divisions of the scale are printed on the chart. For example selecting
‘1’, causes ‘zero' and full scale values only to be printed: Selecting ‘4’, causes O,
25%, 50%, 75 and 100% of the span to be printed.

Causes one of the four (selected by numeric entry keys) customised scales set up
in the instrument configuration (section 4.2.1 (SCALEYS)) to be used by this chan-
nel. The portion which is used, of the customised scal e, depends on the Zone
setup.

Inhibits scale printing for this channel

HA245000
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4.4.5 Channel configuration: Trace

Trace configuration allows the channel trace on the chart to be switched on or off, line thickening to be enabled/disa-
bled and the trace colour for the channel to be defined. Figure 4.4.5 shows the relevant page. For interpolation, dot
density, and adaptive recording on/off see Chart configuration - section 4.3.

Col our A Bl ack

Configuration : Select a category
| NSTRM  CHART CHANNEL GROUP MORE>
Channel NN : Sel ect a category
RANGE ALARM ZONE TRACE | DENT
Trace On Li ne thickening off

Col our B Bl ack

Figure 4.4.5 Channel configuration: Trace

TRACE PARAMETERS

Trace Allows the channel trace to be permanently ON, permanently OFF, or conditionally on or off as required by
a‘job.’ Thefield scroll keys are used to scroll through these choices.

Allows line thickening to be switched on or off. Line thickening produces an extrawide trace on the chart
to aid long-distance viewing.

The field scroll keys are used to scroll through the available colours for the channel trace. Colour B is
selected by job action. Available colours are: Black, Red, Orange, Green, Blue and Violet.

Line thickening

Colour A (B)

4.4.6 Channel configuration: ldent

Ident configuration allows channel descriptors (20 characters maximum), and tags (7 characters maximum) to be en-
tered using the key board. The descriptor is entered at page one; the tag at page two. The group configuration described
below (Section 4.5) defines whether the descriptor or the tag is included in the PV display and logs.

Configuration : Select a category
I NSTRM  CHART CHANNEL GROUP MORE>
Channel NN : Select a category
RANGE  ALARM ZONE TRACE | DENT
"y
Descri pt or D
Tag CCCCCCC D

Figure 4.4.6 Channel configuration: Ident
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4.5 GROUP CONFIGURATION

This allows group contents, format and titles to be set up. The selection of which group isto be displayed during nor-
mal operation is made at the DISPLAY page of the Operator menu (section 3.2.1).

Configuration : Select a category
I NSTRM  CHART CHANNEL GROUP MORE>

Use NEXT and PREVIOUS softkeys to scroll to the required gro*

Config for Goup : Everything
CONTENT FORMAT TITLE NEXT PREVI QUS

v v

--> 05 - 08, @01, 01 Goup title is ---New group nane---
CLEAR TYPE!  --> ADD TO

Bottom line does not appear for 'Everything' group, since its
contents cannot be modified.

See figure 3.2.1a for further details

Include itemunits yes
Itemidentification by Nunber/tag

Figure 4.5 Group configuration
4.5.1 Group parameters

CONTENT CLEAR Deletes the cursor item from the group contents.

(Note5below) |TYPE 1 Operation of this key scrolls through the types of PV which can be part of a group
i.e. D (Derived channel), T (Totaliser), C (counter) and measuring channel (no
prefix).

ADD Operation of this key causes a new entry (01) to be made. The numeric keys are

used to enter the required number. The initial entry isameasuring channel. To
change the entry to a derived channel, totaliser or counter, the TY PE softkey is
used.

TO This key allows arange of inputs to be entered. For example, the keystrokes given

below would enter measuring channels9to 24 .

2 4 Enter

FORMAT Include item units Allows the channel units string to be added to the PV identification. For Units
entry, see section 4.4.2 (Channel configuration: Range).

Item identification by | Allows‘Number only’, ‘Number / Tag’, or ‘Number / Descriptor’ to be scrolled-
through using the field scroll keys. This defines how the group channels are iden-
tified in logs, and at the display. For tag and descriptor entry, see section 4.4.6
(Channel configuration: Ident).

TITLE Group titleis Allows atitle of up to 20 characters to be entered for the currently selected group.
NEXT / PREVIOUS Allows the groups to be scrolled through.

NOTES

1. TheTO key can be used to toggle between ‘from’ and ‘to’ range limits.

2. Group items are scrolled-through in the order in which they are entered. To insert an item, the cursor is posi-
tioned below the item immediately to the left of where the new item is to appear, and the ADD softkey oper-
ated as usual. The new item isinserted to the right of the cursor.

3. A'single’ item can be changed to arange item by positioning the cursor below it and operating the TO key.

4, Multiple entries are allowed. This can be used for example, to ensure that a particular derived channel (e.g.
Group Average) always appears at the bottom line of the display (in 2-line mode), by entering the derived
channel as every other item in the group.

5. The‘Everything’ group contents cannot be changed, so the lower line of the CONTENT page is blank.

HA245000 Section 4
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4.6 INTERNAL EVENT CONFIGURATION

24 internal events are configurable, and each event allows up to four jobs to be initiated as the result of single source or
as combinations of sources as described below. Source types include both channel alarms and system errors.

It should be noted that, although only two sources can be combined for any one event, events themselves can be
sources for other events, allowing multiple AND / OR functions to be carried out.

4.6.1 Example

: . L Event 1 Event 2
The buzzer isto be sounded if @) the chart paper is missing, OR b) ven
H H H i Ch 13
Chz?nnel 1? alarm 1 isactive OR c) Channel 15 alarm 1 isactive. To OR ] OR
achieve this, Event 1, say, can OR Channel 13 alarm 1 and Channel 15 ch1s

alarm 1. Event 2 can then OR Event 1 and ‘ Chart paper out’ sources

to sound the buzzer if any of the three sources goes active. Chartout

Configuration : Select a category
EVENTS AUTODI SP LOGS COoPY MORE>

v

Event 2 : select a category
SOURCE JOBS | DENT

v v

Chart paper out O Descriptor ChartQut; alnms 13,15
Event 1 Enabl ed
—>
J1 Alarm Sound Buzzer ]
whil e active
LAY
J2 No action ]
J3 No action (]
J4 No action ]
LAY

Figure 4.6 Event configuration: Typical pages
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4.6 INTERNAL EVENT CONFIGURATION (Cont.)

4.6.2 Event parameters

SOURCE Allows the event sources to be scrolled through using the Field Scroll keys. Each
source can be active on its own or AND’ ed or OR’d with another. Events can also
be enabled or disabled. The event sources available, if al options are fitted, are:

Manual key The operator soft keys can act as event sources. The field scroll keys are used to
scroll through the available softkeys .

Channel alarm Allows an alarm on a specific channel to be used as an event input.

Channel alarm on group | Allows a group to be specified (field scroll). Any active alarm within this group
will then act as an event source.

Unack’ed group alarm | Allows any channel alarm in a specified group to act as an event source until the
alarm is acknowledged.

Input channel failure | Activeif afailurein a specified input channel is detected.

System error Activeif any of the following instrument alarms are active: Chart paper out, Writ-
ing system failure, Battery low, Clock hardware failure, Input channel failure,
Invalid remote cold junction temperature, EEPROM failure, battery-backed RAM
failure, cycle time exceeded.

Chart paper out Active when ‘ paper out’ micro-switch detects the end of the chart.

Writing system failure | Activeif afailure in the chart drive or print head drive is detected.

Battery low Active when the RAM battery voltage drops below a safe voltage.

Clock h/w failure Activeif the clock circuit fails.

Invalid remote CJtemp | Activeif afailurein the remote CJ sensing circuit is detected.

Power up Triggers at initialisation.

Event Allows one or more other events to be used as sources.

Totaliser dlarm Activeif aspecified totaliser’'salarm is active

Group totaliser alarm | Activeif any totaliser alarm is active in a specified group.

Counter alarm Activeif aspecified counter’s alarm is active

Group counter alarm | Activeif any counter alarm is active in a specified group.

Timer output Allows one or more timers to be defined as event sources.

Replaying memory Active whilst datais being replayed from memory.

Memory sampling Active whilst data is being written into the memory.

Memory full Active when old data is being discarded to make room for new data.

DV partial failure Active when one or more (but not all) inputs to a group maths function (e.g. Con-
tinuous Max) fails.

Mem. card battery low | The battery in the data card should be replaced as soon as possible.

Mem. card battery flat | The battery is exhausted, and data will be lost when card is removed.

Mem. card full Active when the memory card isfull.

Mem. card NN% full | Active when the card is a configurable percentage full. See memory card manual.

Mem. card fitted Active whilst amemory card isfitted.

Replaying file Active during replay of afile from the memory card.

JOBS Type Allows ajob category to be selected using the field scroll keys. Categories are:
No action, Chart, Trace, Alarm, Message, Logging, Derived, Timer, Counter, To-
taliser, Memory, Relay, Clock and M Card, assuming the relevant options are
fitted.

Action The actions that can be scrolled through (using the field scroll keys), depend on
the category selected - see section 4.1.4
Trigger Thisfield alows the trigger types to be scrolled-through using the field scroll
keys. The types are: On going active; On going inactive; On acknowledgement;
While active; While inactive; While unacknowledged.
IDENT Allows a 20-character descriptor to be entered for the event.
HA245000 Section 4
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4.7 AUTODISPLAY CONFIGURATION

Thisfunction alows four items to be chosen for continuous display when *Auto’ display mode is selected by the opera-
tor. (See section 3.2.1 of this manual for further details of auto display.) The figure below shows atypical configura-
tion.

The <D> key is used to define a channel as‘derived’, and the <blank> key to return to input channels. Alternatively,
the + key can be used to toggle between ‘input’ and ‘derived'.

Configuration : Select a category
EVENTS AUTODI SP LOGS CorY MORE>
-
Auto display select for windows :- [
1: Fi xed chan NN 2: Enpty
'
Aut o di splay select for windows :- [
3: Hi ghest item 4: Lowest item
I

Figure 4.7 Auto display configuration
For each window location (1, 2, 3 4) the field scroll keys can be used to scroll through:

Empty,

Fixed channel (numeric entry of channel number);
Highest item (of currently selected group);
Lowest item (of currently selected group).

Where ‘highest’ or ‘lowest’ are selected, these always ook at the current group, and will changeif anew group is se-
lected by the operator. Up to four highest or lowest channels can be selected in any combination. For example if ‘high-
est’ is selected for windows 1, 3 and 4, and ‘lowest’ in window 2, then the three channels with the highest valuesin the
group will be displayed in windows 1, 3 and 4, and the channel with the lowest value in the group will appear at win-

dow 2. Window 1 Window 2

H 6 543.09 deg C Lo7 421.98 deg C
H5 542.95 deg CH 8 432.09 deg C

Window 3 Window 4

Where more than one 'highest’ (‘lowest) is selected they appear in descending (ascending) value order. For examplein
the example above, if the value of channel 8 rose to 550 degrees, then it would move to window 1, whilst channels 6
and 5 would move to windows 3 and 4 respectively:

Window 1 Window 2

H 8 550.00 deg C Lo7 421.98 deg C
H6 543.09 deg CH 5 542.95 deg C

Window 3 Window 4
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4.8 LOG CONFIGURATION

Allows a specific Group to be associated with each log, and the logs' destinations (chart or memory card) to be defined.
Logs areinitiated by operator action, by job or automatically at a fixed time periods. See section 4.1.5 of this manual,

and the Memory Card manual for details.
Configuration

Use numeric keys to select required log *

Log N : Select a category

Sel ect a category
EVENTS AUTODI SP LOGS CoPY MORE>

SET UP

For automatic triggering of log 1, set log interval in chart configuration.

For automatic triggering of log 2, set archive interval in memory card
configuration (available only if relevant memory card option fitted)

OR

Log ----

File type PACKED

5 Log ----Goup Name----- —= Tile B
File type ASClI

- - Bottom line
Fil enane type TTTTTTT Fil enane. PKD ) Filename type TTTTTTTT Filename. ASC [ appears only
Counter N to be used as filenane 'sfe%%;’gée;s's

@ filename type

Conpression rati o NNNNNN

] I'nclude colum titles YYY [
Dat e f or rat DDDDDDDDDDDDDDDDD

N

4.8.1 Log Parameters

LAY

Figure 4.8 Log configuration pages

Group name The field scroll keys are used to scroll through the groups.

- chart The group islogged to chart.

Include group title Thefield scroll keys are used to scroll through ‘yes' and ‘no’, to select
whether the group nameisto beincluded in the log.

- file If the PACKED data logging option isfitted, the field scroll keys are
used to select PACKED or ASCII aslog type. If ASCII datalogging
option isfitted, only ASCII is available. If neither option isfitted, the ‘tg
file’ menu item does not appear and the ‘to chart’ item is not editable.
For full details of the PACKED and ASCI| parameters refer to the
Memory Card manual HA247361.

PACKED Filename type. Use the field scroll keysto scroll through text, hourly,
daily or counter.
Compression ratio. Use the field scroll keysto scroll between ‘Normal’
or ‘High'.

ASCII Filename type. Use the field scroll keysto scroll through ‘text’, hourly,
daily or ‘counter’.
Include column titles Use the field scroll keysto scroll between ‘ Yes' of
‘No’.
Date format Use the field scroll keys to scroll through * Spreadsheet’,
‘Integer’ or DD/MM/YY,HH:MM:SS.

HA245000 Section 4

Issue 14 Nov 98

Page 4 - 33



250 MM MULTIPOINT RECORDER INSTALLATION AND OPERATION MANUAL

4.9 COPY CONFIGURATION

Thisfacility allows the copying of

a) Measuring channel range and zone information,

b) Alarm configuration, including jobs,

¢) Derived channel function and zone information, if the maths pack option is fitted.

Once the relevant sources have been selected, operation of the ENTER key initiates the copy process. During copying,
a‘Please Wait’ message is displayed. When copying is complete, the display returns to the previous channel, alarm or

maths copy page.
To 'copy' the compl ete configuration from one recorder to another, see'CONFIGURATION TRANSFER' in section
4.11.
Configuration : Select a category
EVENTS AUTODI SP LOGS COPY MORE>
Configuration copy : Select a category
CHANNEL MATHS  ALARM
Highlighted field is scrollable between (input) Channels
and Derived channels (bottom line changes appropriately).
All alarms and associated jobs are copied.
Copy channel nn's range/zone config to Copy Channel nn's alarnfjob config to
channel (s) nn to nn Channel (s) nn to nn
I/0 channel's zone and OR
range copied Copy Derlvedchnns alarmjob config to
channel (s) Dnn to Dnn

y

Copy channel Dnn's funct/zone config to
channel (s) Dnn to Dnn

Derived channel's zone
and range copied

Pl ease wait

Figure 4.9 Copy configuration

NOTES

1.  When copying alarm configuration,|/O channels can be copied only to other I/O channels, and derived
channels can be copied only to other derived channels. The bottom line of the display always repeats
the selection made in the top line.

2. If, during copying of range/zone, the input type is to be changed to digital the alarm type defaultsto
OFF, Digital, Dwell 0 sec. If the input type is to be changed from digital to analogue, the alarm type
defaults to OFF, Absolute high, Setpoint 10.00 .

3. If an attempt is made to copy an alarm / job configuration, where the source and destination channel
types are different (i.e. one digital and the other analogue), the copy will not be carried out, in order to
avoid conflict between channel type and alarm type.

4, 16-channel board channelswill not accept RTD or Ohms asinput type; ‘dig’ asinput type to channels
1, 8 or 16; input break drive lo(w).

5. When copying ‘dig’ inputs from 8-channel boardsto 16-channel boards, the damping is set to ‘none’.
When copying dig inputs from 16-channel boards to 8-channel boards, the copy is aborted if the
damping is not set to ‘none’.
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4.10 OPTIONS CONFIGURATION

The maths pack, totaliser, counter, timer, rolling memory and Quality Monitoring options are described in section 5 of
this manual.

Communications and Memory Card options are described in separate manuals, HA 246958 and HA 247361 respectively.

4.11 TRANSFER CONFIGURATION

This feature allows the transfer of configuration between recorders, or between a recorder and a host computer, using
the nine-way connector located to the right of the chart illumination tube on the inside of the recorder door. Section 1.6
shows wiring details. The configuration transfer connections are designed for TTL (0 to 5V) signals. An RS232 con-
verter may be required with some computers, to change the signalsto 12 Volts.

CAUTION

The transfer function can be used to transfer a configuration to a ‘destination’ recorder. The existing
configuration of this destination recorder is over-written, so ensure that you carry out the transfer in the
correct direction (save from the source recorder; restore to the destination recorder) to avoid over-writing
the configuration of the intended source recorder.

Note: Any adjustments madein the'Adjust' section of configuration (section 4.15 of this manual) arelost
during Configuration Transfer

Toplevel Teonfiguration : Select a category
configuration | VEMORY COMMB TRANSFER M CARD ~ MORE>
Configuration Save / Restore
SAVE RESTORE SETTI NGS
Baud rate 9600 in ght data bits
One stop bit No parity
Figure 4.11 Configuration-transfer configuration
TRANSFER Calls the configuration transfer page to the display. Before initiating transfer,
ensure that a suitable cable isfitted between the recorder and the other device. See
figures 1.6a/b
SAVE * Initiates an XMODEM transfer of the recorder configuration viathe 9-way D-type
port located beside the chart illumination tube on the inside of the door. This can
be used to copy configuration to another ‘ destination’ recorder (previously set to
RESTORE), or to store the recorder’s configuration in any device capable of
XMODEM filetransfer.
RESTORE* Allows a configuration to be loaded from a second recorder (set to SAVE) or from
a PC or other configuration terminal.
SETTINGS Allows the field scroll keys to be used to set the Baud rate to 19,200, 9,600,
4,800, 2,400, 1,200, 600, 300 or 110 (must be the same at both devices). The other
settings are fixed, as depicted in figure 4.11 above.

* A PC configuration tool is available from the recorder manufacturer.
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4.12 DIAGNOSTICS

Asshown in figure 4.12, operation of the DIAGS softkey calls the first of the diagnostics pages to the display. The
following notes are intended to clarify the information contained in the figure.

4.12.1 SBC

This softkey allows the operator to determine the size of the current SBC, and thus the number of options which can be
accommodated. See the technical specification (Annex A) for available types.

4.12.2 Board

Operation of this softkey calls board information for the board at address 1 to the display. The information is: Board
type, Serial number and software version number. Board information for other addresses can be accessed by use of the
page scroll keys.

4.12.3 Printer

Operation of this softkey calls afurther display, alowing the user to check various parts of the writing system opera-
tion.

VALUES

Operation of this softkey causes the first of three display pages referring to the accuracy of the printhead to be called to
the display. The first page displays:

a. Hexadecimal (Hex) values, for the opto-isolators used to determine printhead position across the chart. Any value
other than O or F is acceptable. A value of O or F indicates that there is a problem with the opto.

b. Mark / space ratio (0 to 100%) within 3 %.

The second page, accessed by the page scroll up key, shows whether the maximum and minimum values for the opto
currents are acceptable. The reported value (Sin figure 4.12) is either N (opto is working correctly), or Y (opto or feed-
back strip is faulty).

The third page, accessed by use of the page scroll up key, shows the following:

a. The edge detector isworking correctly (SSSS=Good) or is faulty (SSSS=Bad) (SSSSin figure 4.12.)

b. The backlash in the system in mm.
c. Quadrature phase error in degrees, between -90 and +90 (QQQ in figure 4.12).

DENSITY

Operation of this softkey causes the recorder to print lines of characters on the chart. Used as a part of the factory set-
up process

RESET

Thisis used to attempt to clear any faults found.
4.12.4 Relays
Operation of this softkey causes a display of relay status for the relay board (if any fitted) with the lowest address. Sta-

tusis shown as E (Not in alarm state) or D (In alarm state). Relays can be toggled between E (Energised) and D (De-
energised) using the page keys. Other relay boards can be accessed using the page-scroll keys.
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Top level
configuration menu

Configuration
MEMORY

Select a category

COWS TRANSFER DI AGS MORE>

4.12 DIAGNOSTICS (Cont.)

v

I'nstrument Diagnostics

I'nstrunment Diagnostics
MORE>

MORE>

MCARD

DI SPLAY

QUTPUT CJ TEMP COWS DEFAULT

I'nstrument Di agnostics 5
SBC BOARD PRINTER RELAYS  MORE>
SBC Menory SW VERSI ON N. NN
RAM = xxxk EEPROM = yyk
Address P : TTTTTTTTTTTTITTTTTITTITT h) Drive relays 1E 2D 3E 4 E ()
SERI AL No: NNNNNNNNN  SWVERSION: |1.RR for card N 5D 6D 7D 8E
E = Energised; D = De-energised (in alarm); N = Card address

P = Board address
TTT --- TTT = Board type

NNN-NNN = Board serial number'

Il = Software issue number

RR = Software revision number

V =«

Witing System Di agnostic Information
VALUES DENSITY RESET

VERSI ON

Use page key to access further addresses
Cal i bration Opto 1: H Opto 2: HD Witing system SWVERSION N. N
Ms ratio Opto 1: RRR% Opto 2: RRR%
' >
Mn current Opto 1: S Opto 2: S D Pl ease wait
Max current Opto 1: S Opto 2: S
'
Edge detect : SSSS  Backlash : NN.Nmm D [Witing system Equal density Test
Quadr ature phase error QQQ RUN PAUSE

\/

Di splay controller SWVERSION N. N

Default configuration : Confirm
QU T CONFIRM
Pl ease wait Card type nmust be SRAM Size xxxk
TEST  VERSI ON

Serial communications diagnostic tests
TALK LI STEN LOoP
Serial conmunications | oopback test

The | oopback i s SSSSSSS

SSSSSS = 'WORKING', 'GARBLED' or BROKEN'
Recei ved:  HH, HH, HH, HH, HH, HH, HH, HH, HH, HH

HH, HH, HH, HH, HH, HH, HH, HH, HH, HH, HH, HH, HH

Conti nuously sending 10 character P's
Hex code 50,

then pausing and repeating

v

CJ Tenps in
for card N

X NN TT. T NN

5]

TT.T
NN TT. T NN TT. T

X =F or C (Toggle using field scroll keys)
NN = CJ number TT.T = CJ temperature

See memory card manual HA247361

HH = Hex code for up to 23 characters received after initiation. Clear key clears display and re-starts listen.

v N = Card address

Qut put n
for card N n

DDDDD. DD UUUUWU  dd. dd uu D
DDDDD. DD UUUUWU  dd. dd uu

n = Channel number
N = Slot number

DDDDD.DD = User entered value; dd.dd = actual output number

UUUUU = Configured units; uu = actual units

Figure 4.12 Diagnostics menu organisation
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4.12.5 Output

Allows two analogue output channels to be exercised so that their actual outputs can be compared with their required
outputs. All other channels are set to their ‘on error' status (section 4.4.2 - output channels).

Qut put +DDDDD. DD UUUUU #dd. dd ul
for card N xDDDDD. DD UUUUU #dd. dd uu

N Slot number Initially, the lowest slot number containing an anal ogue output (AO)
board. When all the channels of this board have been scrolled through
(Page keys) the next slot with an AO board fitted will appear. When all
AO channels have been scrolled through, the first AO board is returned

to.
n Channel number Pairs of channels are scrolled through using the Page keys.
+DDDDD.DD  Control value User entered control value in engineering (WUUUU) units.
Uuuuu Engineering units The engineering units the channel is configured in.
+dd.dd Actual value The output value in Volts or mA (uu) as configured
uu Actual units The output type (V or mA) as configured

The only user accessible fields are the +DDDD.DD fields which can be accessed using the cursor keys.

Notes:

1 All AO channels except the two on display are set to their 'On error' value

2 The message 'No analogue channels configured' appears if no analogue channels have been config-
ured.

4.12.6 CJ Temp

Shows the temperatures being measured by the cold junctions associated with the first relevant 1/0 board address. The
field scroll keys can be used to toggle between Fahrenheit and Celsius. Further boards are accessed by using the field
scroll keys.

4.12.7 Comms
Operation of this softkey calls afurther ‘ softkey page’ allowing the user to send or receive data, and to check that the
communications line is working correctly. The communicationstestsare all run with the following parameters set:
Baud rate = 9600; Data bits=8; Stop bits=1; Parity = None.

TALK

Operation of this softkey causes a string of ten characters P (hex 50) to be transmitted, followed by a pause, then a fur-
ther 10 characters P.

LISTEN

Operation of this softkey causes the next 23 transmitted characters to be displayed. Operation of the Clear key clears
the display before the next 23 characters are displayed.

(Continued)
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4.12.7 COMMS (Cont.)
LOOP BACK

BEFORE INITIATING THISTEST, THE Tx AND Rx CONNECTIONS SHOULD BE SHORTED TOGETHER AT
SOME POINT IN THE TRANSMISSION LINE.

Operation of this softkey calls the loopback test page, showing that up to the point at which Rx and Tx are shorted, the
link isworking correctly (WORKING), working incorrectly (GARBLED) or not working at all (BROKEN).

4.12.8 Default

Operation of this softkey, followed by operation of the CONFIRM softkey, causes the factory configuration to be writ-
ten to the recorder’s data base.

This operation overwrites any customer-entered configuration data.
4.12.9 M Card
TEST
Allows testing of the memory card and the memory card controller (if fitted).
VERSION
Operation of this softkey displays the version number of the card controller software.
4.12.10 Display

Operation of this softkey displays the version number of the display controller software.
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4.13 AUTOCONFIGURATION

When triggered, the auto-configuration facility causes the recorder to determine whether any 1/0 boards, options etc.
have been added or deleted, and changes the configuration as appropriate. The validity of datais checked, and if any
area of the configuration is no longer valid, it re-configures it to a default state.

Top level - - .
configuration Configuration : Select a category

menu DI AGS AUTOCHI G ACCESS ADJUST  MORE>

Y

Auto configure - 1/Q, options, groupsp
QU T CONTI NUE

Figure 4.13 Auto-config configuration

QUIT Returnsto the previous * Select a category’ page.
CONTINUE Causes the recorder to carry out automatic configuration.
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4.14 OPERATOR ACCESS CONFIGURATION

This section shows how certain parts of the recorder’s configuration, normally accessible via the Operator’s menu, can

be made inaccessible. Operation of the ACCESS softkey callsthe first of the access category pages. Figure 4.14 shows
the complete menu, alowing the items listed in table 4.14, below, to be toggled between ‘ Operator accessible’ (yes) and
‘Not accessible’ (no). Thetable below gives the factory settings (defaults).

Speed A to Speed B (yes)
Log interval A to Log interval B (yes)

Chart Mode A to Mode B (no)
Printer on/off line (yes)
Zone A to Zone B (no)
Channel Alarm setpoints (no)
Text |Edit operator messages (yes)
Group | Select specified group for display (yes)
Log Initiate logging of specified log (yes)
Reset derived channels (no)
Maths [Zone A to Zone B (no)

Alarm setpoints (no)

Counters | Preset counter (no)
Totalisers| Preset totaliser (no)
Timers | Control timers (no)
Rollin
memo?y Control memory (no)
Format card (no)
Save / Restore configuration (no)
Display status / directory (no)
Delete files (no)
Memory Configure report (no)
Card Start / Stop replay (no)

Select archive interval B (no)
Control chart copy (no)
Change file (no)

Set memory card off line (no)

Table 4.14 Operator access parameters
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Top level

configuration menu

Conf 1 guration

DI AGS AUTOCFI G ACCESS ADJUST

Sel ect a category
MORE>

4.14 OPERATOR

ACCESS CONFIGURATION (Cont.)

4

y

Oper at or

Perm sions
CHART  CHANNEL

Select a category
TEXT GROUP MORE>

\

\/ Use field scroll keys to select required group

|Se| ect group Everything |
ACCESS NEXT _PREVI QUS
G oup

. AlTow operator to :-
Sel ect for display yes

\

Text . Al'l ow operator to :-
Edit operator text yes

Channel Al'l ow operator to :-
Change : Zone no Alarns no
\
Chart . Allow operator to :- &)
Change : speed yes Log int yes Mbde no
Chart Al'l ow operator to :-

Turn pfinter on and off line yes

]

i
I'nstrunment Diagnostics
LOG MATHS COUNTER TOTAL' R MORE>
\
Totaliser : Allow operator to :- Instrunment D agnostics
Preset value no
\ TI MER MEMORY M CARD MORE>
Counter : Allow operator to :-
Preset value no P
\/ \
Maths @ Al'l ow operator to :- | Mermory card : AlTow operator to :- [N
Reset _no Change : Zone no Alarms__no Format  _no Save no Restore no
v Select log using numeric keys v
Select [og NN 11 mer Al'T'ow operator to :- | Mermory card : Allow operator to :- Dl
ACCESS Control tinmers no Di splay Status/Dir no Delete no
v AY
Log : AlTow operator to :- Menory : All ow operator to :- Menory card . AlTow operafor to :- D
Generate | og yes Control rolling nenory no Configure report
Mermory card : All ow operator to :- Dl
Replay no Stop replay no
Menory card : AlTow operator to :- Dl
Change archive interval
Menory card : AlTow operator to :- Dl
Chart copy: control no change file no
Mermory card : All ow operator to :- Dl
Turn nenory card offline no

Figure 4.14 Operator access configuration
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4.15 ADJUST

Note: Any adjustments made in this section of configuration are lost during Configuration Transfer (de-
scribed in section 4.11 of this manual).

This section describes how the input/output channels can be adjusted to compensate for tolerance errors, how the print
head is aligned with the chart calibration marks, and how to calibrate input channels. The adjustments are in four sub-
sections: Input, Output, Chart and calibration

4.15.1 Input adjust

APPLY

Configuration : Select a category
AUTOCFI G ACCESS ADJUST PRI NT MORE>

/
Adj ust Sel ect a category

[NPUT  OQUTPUT CHART CALIB

\ 4

I nput Adjust : Select a category
APPLY REMOVE VIEW

Enter required channel

I'nput adj ust channel (s) NN to NN |
number(s)

QUI T CONTI NUE

Set up sensor LOW poi nt |
CONTI NUE

Channel number(s) can be
scrolled through to check
reading stability

ch NN +DDD. DD

Moni tor LOW poi nt : D
NEXT PREVI QUS

CONTI NUE

Enter required value

Readi ng at LOW point should be +DDD. DD rr \
(5 digits and sign)

CONTI NUE

Set up sensor H GH poi nt |
CONTI NUE

Channel number(s) can be

Moni tor HI GH poi nt:
CONTI NUE

ch NN +DDD. DD
NEXT

[N
PREVI QUS

Readi ng at HI GH poi nt shoul d be +DDD. DD

scrolled through to check
reading stability

Enter required value

CONTI NUE (5 digits and sign)

|Ad] ust ment procedure conplete

Figure 4.15.1 Channel Input Adjust menu

| 3-second display

To adjust one or more channels, the prompts are followed as shown in figure 4.15.1 above. Numbers of channelsto be
adjusted and required values are entered using the numeric keypad. The monitor pages can be used for scrolling
through the channels to ensure that the readings are all steady before adjustment is applied.

HA245000
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4.15.1 INPUT ADJUST (Cont.)

REMOVE

Note: It ispossible to disable input adjustment, using the ‘VIEW’ page described below.

In order to remove any adjustment, the REMOVE softkey is operated to call the first ‘remove’ page:

Renove input adjust for ch(s) NN to NN
QUT CONFIRM

Operation of the CONFIRM softkey causes areturn to the ‘' INPUT, OUTPUT, CHART, CALIB’ page, viaa‘fleeting’
display page: ‘ Adjustment removal complete’, which displays for three seconds.

VIEW

Operation of the VIEW softkey will call one of the two pages depicted below:

NN DDDDDDDDDDDDDDDDDDDD unadj ust ed i
NN DDDDDDDDDDDDDDDDDDDD adj ust ed D
Use adj ustment YYY

In both cases, NN is the channel number, and DDD—DDD is the channel descriptor. The page scroll key can be used to
scroll through the channel numbers.

The ‘Use adjustment’ field can be used to disable the adjustment, when setto ‘no’. Use adjustment isset to ‘' Yes asa
default.
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4.15.2 Output adjust

This allows the range of the analogue output to be adjusted to account for tolerance errors in external equipment. The

technique used is:

1 To specify alow point, and then after a stabilisation time, to enter the value which isread by the external equip-
ment.

2. To repeat the above for a high point.

The ouitput board then cal cul ates newoffsets and gains for the channel.

Notes:

1 The CLEAR key is used to set the DDDDD.DD value to zero.

2. Adjust REMOVE and VIEW operate in a similar way to that described for input channels above.
3. Adjust is not available for channels with 'Constant' as their input source.

Configuration : Select a category
AUTOCFI G ACCESS ADJUST PRINT  MORE>

v

Adj ust : Select a category
| NPUT QUTPUT CHART CALI B

>y

Qut put Adjust : Select a category

APPLY REMOVE VIEW
Qut put adj ust channel NN Enter required channel

QUI T CONTI NUE number

v

Set up LOW out put ch NN _DDDDD. DD Enter required value

CLEAR CONTINUE --> (default = 10% span)
Enter LOWreadi ng ch NN _DDDDD. DD

CLEAR CONTINUE-  --> Enter value measured
Set up H GH output ch NN _DDDDD. DD Enter required value

CLEAR CONTINUE --> (default = 90% span)
EgErARHI mw lTr ?ﬁﬂEng R CE NN DDDDD. DD Enter value measured
Adj ust ment procedure conplete 3-second display

|

Figure 4.15.2 Output channel adjust menu
4.15.3 Chart adjust

Operation of the CHART softkey causes the recorder to go into pen calibration mode. The printhead continuously scans
from zero to full scale, leaving aline of dots at or close-to the zero and full scale calibrations of the chart. The display
changes as follows:

Chart paper calibration
<<ZERO ZERC>> <<SPAN SPAN>>

The <<zero and zero>> softkeys are used to align the printhead zero with the chart zero, and the <<span and span>>
softkeys are used to align the printhead full scale with the chart full scale.

Operation of the Enter hard key causes the new zero and span to be read into the recorder. On the second operation of
Enter, the display returnsto the ‘ INPUT, OUTPUT, CHART, CALIB’ page.
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4.15.4 CALIB softkey

This feature allows the user to calibrate 8-channel universal input board channelsto his or her own requirements. The
facility is not available for the 16-channel dc input board. It is recommended that for maximum accuracy, the Input
calibration be carried out before the Cold Junction calibration.

Configuration : Select a category
AUTOCFI G ACCESS ADJUST PRINT  MORE>

Adjust : Select a category
| NPUT  QUTPUT CHART CALIB

> v
Channel Calibration : Select a category
|P CAL CJ CAL FACTORY VIEW

|Ca| I brate channel's NN to NN | Enter required channel
QUT CONTINUE --> number(s)
I'nput type to be calibrated TTTT Scroll between
QUI T ~ CONTI NUE NEXT  PREVI QUS mV and Ohms
I nput range to be calibrated range N Scroll through mV range
QUI T  CONTI NUE NEXT  PREVI QUS| 1 to 4 or Ohms range 1 to 3

as per table 4.15.3..

|App|y Zero |
CONTI NUE

NbnT for ZERO point. ch NN +0D0D Db p] Ghannel number(s) can be

CONT scrolled through to check
| NUE NEXT PREMI QUS reading stability

Readi ng at ZERO poi nt shoul d be +DDD. DD Enter required mV or
CONTI NUE Ohms value

17 (5 digits and sign)
Apply SPAN |
CONTI NUE
NMoni t or SPAN poi nt: ch NN +DDD. DD o] Channel number(s) can be
CONTI NUE NEXT PREVI ous| scrolled through to check

reading stability

Enter required mV or
Ohms value
(5 digits and sign)

Readi ng at SPAN point should be +DDD. DD
CONTI NUE

|Ca| i bration procedure conplete |
|

Figure 4.15.4 Input channel calibration menu

3-second display

The input ranges (range N) above, are given in table 4.15.4 below. The user must choose the lowest possible of the
available ranges which will suit the application.

Range mV Ohms
number ranges ranges

1 0to 49 mV 0to 180

2 0 to 200 mV 0to 1,800
3 0to 1,000mV |0 to 10,000
4 0 to 10,000mV [N.A.

Table 4.15.4 Input ranges
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4.15.4 CALIB SOFTKEY (Cont.)

CJC CALIBRATION

Before this procedure can be carried out it is necessary to connect a thermocouple, (or thermocouple simulator) of a
known type, held at a known reference temperature, to each of the input channels to be calibrated. The channels must
then be configured for that type of thermocouple, and have ‘internal’ set astheir cold junction compensation type.

Operation of the CJ CAL softkey calls the first Cold Junction calibration page to the display:

Calibrate cj(s) for channel (s) NNto NN
QUIT  CONTI NUE

The relevant channel number(s) are entered using the numeric keys. ‘CONTINUE’ callsthe next page:

Apply reference tenperature
QUIT  CONTI NUE

Continue calls the next page:

CONTI NUE

Monitoring reference : ch NN +DD. DDD D

The page scroll keys can be used to scroll through the selected channels to ensure that they are all stable, before the
adjustment is applied. Continue calls the next page:

CONTI NUE

Ref erence tenmperature is TT.T C

The known reference temperature (TT.T) is entered using the numeric keys. CONTINUE initiates the calibration pro-

cedure.

CJ calibration procedure conplete

RESTORE FACTORY CALIBRATION

Operation of the FACTORY softkey callsthe ‘Use factory cal’ page to the display. The relevant channel numbers are

entered using the numeric keys.

Use factory cal
QUT CONFIRM

for channel (s) NN to NN

Operation of CONFIRM returns the relevant channel(s) (including CJs) to factory calibration. A ‘fleeting’ display (Re-
turn to factory cal procedure complete) appears for three seconds.

HA245000
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4.15.4 CALIB SOFTKEY (Cont.)
VIEW

Operation of the VIEW softkey allows each channel to be scrolled through, to determine whether factory or field cali-
brations are in use for input and cold junction compensation.

NN DDDDDDDDDDDDDDDDDDDD cal bei ng used Db
I nput : FFFFFFF Col d junction : FFFFFFF

where NN is the channel nhumber, DDD — DDD is the channel descriptor and FFFFFFF is either ‘ Factory’ or ‘Field’
as appropriate.

The page scroll keys can be used to view other channels.

4.16 PRINT CONFIGURATION

This allows the instrument configuration to be output to the chart. Operation of the ‘ALL’ softkey causes afull configu-
ration print. Operation of any other softkey causes only that section to be printed.

Configuration : Select a category C;%&ﬁgln
PRI NT MORE> menu

¢<

Configuration print : Select a category
ALL CHANNEL TRACE ALARM MORE>

¥, ¥, K ¢

Configuration print : Select a category
v INSTRM MSG S GROUP EVENTS MORE>

K K K | ¢

Configuration print : Select a category
v MATHS TOTAL' R COUNTER TI MER MORE>

¥ ¥ ¥ T L[|
v

Configuration print in progress
STOP

Figure 4.16 Configuration print
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Section 5: Options
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SECTION 5: OPTIONS

This section contains details of options other than Communications, Memory Card and Networking which are dealt
with in separate manuals.

5.1 INSTALLING NEW OPTIONS

New options are fitted by inserting an * Option Key’ into a connector located near the front edge of the Single Board
Computer (SBC) as shown in the diagram below. Up to six option keys may be fitted.

Oncefitted, the‘Autoconfigure’ facility (section 4.13) should be used to include the option in the data base.

I rﬂE}

Iy

Figure 5.1 Option key location

—
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5.2 TOTALISER/COUNTER/TIMER (TCT) OPTION

5.2.1 Totalisers

Each TCT option supplies 12, eight-digit totaliser functions, each of which is used to integrate a given measuring /
derived channel’sinput, providing that it isabove alow cut-off point, below a high cut-off point and within the chan-

nel’s range.

A ‘setpoint’ value can be entered, and when the totaliser value exceeds this threshold, up to four actions (job list) are
carried out. The jobs remain active until the totaliser is reset or disabled.

The function equation is: tot, =tot,_; +

__ma
PSF XUSF

Where tot = totaliser value at timet.
tot, , = totaliser value last time
ma, = input value of source channel (Ca) at timet
PSF = Period scaling factor
USF = Units scaling factor (negative for decrement; positive or un-signed for increment).

CONFIGURATION

FUNCTION softkey

PAGE 1
Enabled/Disabled
Source

Period scaler (PSF)
Units scaler (USF)

PAGE 2
Group reset
Preset

Cut off low

Cutoff high

PAGE 3
Value format

Allows the totaliser to be turned on or off.

Number of the input or derived channel to be used as the totaliser source.

Changes time units of input to seconds. E.g. If input islitres/ hour then PSF = 3600.

Changes the counting scale. E.g. If Input = litres/sec and the output is to be litres x 10° (i.e. thou-
sands of litres), then USF is set to 1000. Direction of count is defined by the sign of the USF, a nega
tive USF causing the totaliser to decrement.

Allows the totaliser to be susceptible to group reset (enable) or not (disable).

Allows entry of an eight-digit preset value, from which the totaliser will count after being preset
Value of the source channel (in engineering units) below which it is not to be totalised (can be nega-
tive).

Value of the source channel (in engineering units) above which it is not to be totalised (must be posi-
tive).

Allows the number of decimal places to be selected for the displayed value.

ALARM softkey

SET PT Softkey

Set Point Eight digit value entered using the numeric keys to act as the trip point for the job list.

Limit Scroll through ‘High' or ‘Low’. Defines whether job list isinitiated when the totaliser exceeds the
setpoint (High) or when it falls below it (Low).

JOBS Softkey
Allows jobs 1 to 4 to be selected from the list given in section 4.1.4. Can be used to reset totaliser.

IDENT softkey
Allows a 20-character descriptor, aunits string and atag to be entered to describe the totaliser func-
tion.

Section 5 HA245000

Page 5-4

Issue 14 Nov 98




250 MM MULTIPOINT RECORDER INSTALLATION AND OPERATION MANUAL

TOTALISER CONFIGURATION (CONT.)

Top level Configuration : Select a category
configuration menu MATHS TOTAL' R COUNTER TI MER MORE>

v

Use numeric keys to select [Total i ser TNN : Sel ect a category

required totaliser FUNCT ~ ALARM | DENT
>+ <7
Enabl ed Source channel 1 Dl |Descr| ptor --Totaliser nane---- Dl
Units scaler D.DDD Period scaler 1s
reset D. oup preset enable [ Units UUUUU 5
Cut of f | ow DDDD. DDD hi gh DDDD. DDD Tag TTTTTT
[aY LAY
|Va| ue format XXXXX. XX Dl

Allarm : Select a category |

SET PT JOBS
Set poi nt D. DDDDDDD Limt high |
¢
\4
|Jl Sound buzzer _ _ Dl
Wi | e active
[aY
|JZ No action Dl
L2y
|J3 No action Dl
|J4 No action Dl

Figure 5.2.1 Totaliser configuration

NOTE: Totaliser values are held in battery-backed memory and are thus retained even when power is
removed. When, eventually, the battery pack hasto bereplaced, it isrecommended that the recorder isleft
switched ON during the replacement procedure.

HA245000 Section 5
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5.2.2 Counters

Each TCT option supplies 12, eight-character counters which are controlled from other recorder functions through job
lists. Asshown in section 4.1.4, counter jobs are:

a

b.
C.
d

Increment specified counter.

Decrement specified counter.

Preset specified counter or group of counters.
Disable specified counter or group of counters.

Each counter is configured with a threshold to allow it to trigger up to four jobsitself. A ‘limit’ input allows these jobs
to be initiated either when the count value exceeds the threshold (Limit high) or when it falls below the threshold
(Limit low).

Counters values are non volatile, i.e. the values are maintained with power removed from the recorder. In order to
maintain this function, power must be maintained to the recorder whilst the batteries are being replaced (section 6.2).

COUNTER CONFIGURATION

The required counter (NN in figure 5.2.2) is selected using the numeric keys.

PRESET

ALARM

JOBS

IDENT

Preset

Group Preset enable

SET PT

Descriptor

Units
Tag

Eight-digit value of preset, entered using the numeric keys. The valueisloaded
into the counter by ‘preset specified counter’ job (section 4.1.4), or by operator
action.

Scroll through ‘enable’ or ‘disable’ to define the counter as being susceptible to
group Preset (enable) or not ( disable).

Set Point  An eight-digit value entered using the numeric entry keys. Acts asthe
trip point for the job list.

Limit Scroll through ‘High' or ‘Low’. Defines whether job list isinitiated
when the counter exceeds the setpoint (High) or when it falls below it (Low).
Allows up to four jobs to be set up to be initiated when the counter value passes
the threshold value. See section 4.1.4 for job details.

Allows the entry of atitle of up to 20 characters, to describe the counter’s use
and to distinguish it from other variables.

Allows a units string to be entered for the counter value.

Allows a‘tag’ to be entered for the counter

Section 5
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COUNTER CONFIGURATION (CONT.)

Top level configuration
menu

Use numeric keys to
select required counter

Configuration : Select a category
MATHS TOTAL' R COUNTER TI MER

MORE>

v

Counter CNN : Sel ect a category
PRESET ALARM | DENT

Preset DDDDDDDD Group reset enable Descriptor ----Counter nane----
N
Uni ts UUUUU
Tag TTTTTT

Alarm: Select a category
SET PT JOBS

J

Set point DDDDDDDD Limt

hi gh
v<
J1 Sound buzzer D
Wil e active

LAY

J2 No action 5]
AN

J3 No action 5]
LAY

J4 No action ]
LAY

Figure 5.2.2 Counter configuration
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5.2.3 Timers

Each TCT option supplies 12 timers, each of which can be configured to start at a specific time and date (according to

the real-time clock in the recorder). The timer will then run for a configurable time period (duration), and will repeat at
aconfigurable rate. Alternatively, the timer can be initiated by ajob (see ‘ Timer’ jobsin section 4.1.4), and it will then
repeat at the configured repetition rate. Once initiated, the timer will re-start every repeat period until it is disabled.

Each timer can have up to four jobs allocated to it from thelist in section 4.1.4. The jobs are active for the timer Dura-
tion Period.

Timer values are non volatile, i.e. the values are maintained with power removed from the recorder. In order to main-
tain this function, power must be maintained to the recorder whilst the batteries are being replaced (section 6).

TIMER CONFIGURATION

The required timer (NN in figure 5.2.3) is selected using the numeric keys.

FUNCT Page 1
Enabled
Global reset enable
Start at

FUNCT Page 2
Repeat every
Duration

JOBS

IDENT Descriptor

Scroll through ‘Enabled’ or ‘ Disabled’ to enable or disable the timer respectively.
Scroll through ‘enable’ or ‘disable’ to define the timer as being susceptible to glo-
bal reset (enable) or not (disable).

Field scroll keys are used to enter time and date at which the timer isto start. (XX
='Don’t care’ see note and example below). If all XXs are entered, the timer can be
started only by job or operator action.

Days, hours, minutes and seconds values are entered using the numeric keys, to
define repeat period. If entry isall zeros, the timer does not repeat.

Numeric entry of timer duration.

Allows up to four jobs to be set up to be active for the timer duration. See section
4.1.4for job details.

Allows the entry of atitle of up to 20 characters, to describe the timer’'s use and to
distinguish it from other variables.

Note... If no entry (i.e. XX) ismade in the first field, then the timer operates every next smallest defined
time period. For example, if no month is entered, but a day number of 01 is entered, then the timer will
operate on the 1st day of each month. If no month or day value is defined, but an hours value of 12 is
entered, then the timer will operate every day at hoon.

EXAMPLE

To start atimer at mid day on the 1st of each month:

Enabl ed d obal reset enable 5]
Start at XX/ 01 nonth/date 12: 00 hr:m ns

Section 5
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TIMER CONFIGURATION (CONT.)

‘Top level Configuration : Select a category
configuration menu MATHS TOTAL' R COUNTER TI MER MORE>
Use numeric keys to select| Ti mer NN : Sel ect a category
required timer FUNCT JOBS | DENT
>y v
Enabl ed d obal reset enable ) Descriptor --Tinmer nane---- )
Start at XX/ XX nonth/date XX: XX hr:m ns
[aY L@J
Repeat every 0 dys 1 hrs 0 ms O0s D
Dur at i on DDDDDs
N
-
J1 Logging Generate Tog N ] ]
on going active
J2 No action D
[ AY
J3 No action 5]
[ AY
J4 No action ]

Figure 5.2.3 Timer configuration
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5.3 MATHS PACK OPTION
5.3.1 Introduction

The maths pack option is available in three versions called level 1, level 2 and level 3. Levels 1 and 2 support 32 de-
rived channels which are identified as D1 to D32 in the displays and on the chart, and differ only in the number of func-
tions available (section 5.3.3).

Maths pack level three (designed for Continuous Emissions Monitoring applications) supports 96 derived channels (D1
to D96) and contains Maths pack level two functions plus 12 totalisers, 12 counters and 12 timers.

In order to enter a derived channel number as the source of a maths function, the channel number must be preceded by
a‘D’. In order to return to input channels, the channel number must be preceded by an operation of the <blank> key.
Alternatively, operation of the + key will toggle between input and derived channels.

The operation and configuration of derived channels are similar to that described for measuring channels, and share the
following parameters.

Channel units Five-character, user definable string

Zone Spans, scales and print zones A and B as for measuring channels

Trace On, off or conditionally on as for measuring channels

Colour Colours A and B selectable as for measuring channels

Descriptor 20-character descriptor as for measuring channels

Tag Seven-character tag as for measuring channels

Alarms Types, setpoints, hysteresis etc. as for measuring channels, though derived channel alarms and

measuring channel alarms are not mixed on the Operator’s alarm overview page; Derived channel
alarms appear as a separate list, after measuring channel alarms.
Jobs Type and actions etc. as for measuring channels

Maths pack unique parameters are as follows:-

Value format Each derived variable and associated parameters can be displayed in the following ways:
Five digits with configurable decimal point position
Seven digits with configurable decimal point position
Eight digit integer (no decimal places).
Scientific (X.XXX+ee) e.g. 12324 would be expressed as 1.232+04; 0.000012324 would be ex-
pressed as 1.232-05.

In addition, the following time/date formats are available:
Time as HH:MM:SS (Time part of Time Stamp function).
Date as DD/MM/YY or MM/DD/YY (Date part of Time Stamp function). Date format is speci-
fied asapart of ‘Instrument (Clock)’ configuration.
Elapsed time as HH:MM:SS. If the period is 100 hours or more, the format changes to
HHHHH:MM.

Group reset enable  Allows the derived channel value to be reset as a part of a group reset.

5.3.2 Configuration

Figure 5.3.2 shows the configuration pages for the FUNCT softkey. After the FUNCT softkey has been operated, the
function type is selected using the field scroll keys. Operation of the page scroll key resultsin the relevant configura-
tion page for that function to appear. After all the necessary sources have been defined, the page scroll key isagain
operated to call the * Group reset and value format’ page to the display.

Alarm, Zone, Trace and Ident configuration are the same as for measuring channels.

Section 5 HA245000
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5.3.2 MATHS PACK CONFIGURATION (CONT.)

Top level configuration| Conf i guration : Sel ect a category
menu MATHS TOTAL' R COUNTER TI MER MORE>

v

Use numeric keys to select |Der i ved channel DNN : Sel ect a category
required derived channel FUNCT ALARM ZONE TRACE | DENT

¢<

SeLlfCet Ej‘r’]’gt‘i’;” ?ﬁfﬂgsgyz-fey Function: Function type
.' I . 10. ni
{0 gain access. Scal e 0.000 to 10.00 Units
< A »— Stopwatch and timestamp —
&> functions
CONSTANT Enter value using numeric keys SAMPLE AND HOLD
Const ant val ue 25.00 n On trigger sanple and hold source b]
copy [ [ CHANNEL MINIMUM
Copy from source b] M ni mum of source o
A
ADD | Select group using up/down arrow keys | LATCHING MINIMUM
Add source 1 to source 1 b] Latching mn of ----Goup name---- k]
SUBTRACT | Select group using up/down arrow keys | GROUP MINIMUM
Subtract source 1 from source 2 b] Continuous mn of ----Goup Nane---- k]
MULTIPLY | A | CHANNEL MAXIMUM
Mul tiply source 1 by source 2 i} Maxi mum of source D
DIVIDE | Select group using up/down arrow keys | LATCHING MAXIMUM
Di vide source 1 by source 2 D Latching max of ----Goup Nane---- D
MODULUS | Select group using up/down arrow keys| CONTINUOUS MAXIMUMV
Take nodul us of source D Conti nuous max of ----Goup Nane---- b]
SQUARE ROOT | | POLYNOMIAL
Take square root of source D Pol ynomi al of chan NN A0 1.000 *00 D
Al ~ 1.000%90 A2 1.000%90 A3 1.000*°0
CHANNEL AVERAGE | | RELATIVE HUMIDITY
Average of source ] D Wet tenmp ch WVWDry tenp ch DD
Time interval TTTT minutes At m press ch AA Psych const 6.660 04
GROUP AVERAGE |Selecl group using up/down arrow keys | Fvalue
Average of ----Goup Nanme---- h] Tenperature channel TT k]
Sterilizing tenp 99.0 z value 1
ROLLING AVERAGE [ [ LINEAR MASS FLOW
Rol I'ing average of source D Fl ow ch NN Tenperature ch NN D
Sampl e: Interval SSSS Points PPPP Absol ute press ch NN Constant 1.00
EXPONENT '\ [ SQUARE ROOT MASS FLOW
Raise e to the power of source D||[Differential press ch NN Tenp ch NN D
Absol ute press ch NN Constant 1.00
LOG BASE e [ [ ZIRCONIA PROBE
Take natural |og of source D Probe tenperature channel NN D
Probe EMF channel NN Reference 1.000 %
10 [ [ SWITCH
Rai se 10 to the power of source k] Switch : channel A NN channel B NN Dl vy
LOG BASE 10 [ [ HIGH SELECT | &
Take | og base 10 of source D | |[Hi gher of channels NN and NN D
RATE OF CHANGE [ [ LOW SELECT
Rate of change of source i} Lower of channels NN and NN D
Sanpl e period PPPP s Rate RRRR s
| R ,
Group reset appears only with |
resettable functions
Val ue format XXXXXXX. X
G oup reset DDDDDDD
T
Figure 5.3.2 Derived channel configuration
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5.3.3 Maths functions

The following maths functions are available. Unless otherwise stated, the word ‘ channel’ is used as a general term to
include both input (measuring) and derived channels. Each maths pack level 1 and 2 supplies 32 derived channels.
Maths pack level three supports 96 derived channels.

MATHS PACK LEVEL 1

Constant
Copy
Add
Subtract
Multiply
Divide
Modulus

MATHS PACK LEVEL 2

Square root
Channel average

Group average
Rolling average
Exponent

Log,

10¢

Loglo

Rate of change
Sample and hold
Channel minimum
Latching minimum

Continuous min.
Channel maximum
Latching maximum

Continuous max.
Polynomial

Fvalue
Relative humidity

Linear mass flow
Square root mass flow
Zirconia probe
Switch

High select

Low select

Trace generator

Stopwatch
Time Stamp

MATHS PACK LEVEL 3

Allows entry of a constant

Allows atotaliser or counter value to be imported.
Adds two channels together.

Subtracts one channel from another

Multiplies two channels together

Divides one channel by another

Takes the value of the input without the sign.

Takes the sguare root of achannel.

Takes the average of the value of an input channel. The time over which the average is taken,
and the frequency with which it is updated can be configured.

Takes the average of a named group of channels.

Takes the average value of a specified channel over a specified time period.

Provides the value of e raised to the power of a specified channel

Takes the ‘natural’ log of a specified channel’s value.

Output is 10 raised to the power of a specified channel.

Take log,, of a specified channel’s value

Determines the change in value of the source over a specifiable time period.

Allows the value of a channel to be held as aresult of atrigger input.

Holds the minimum value reached by a specified channel since the function was started.
Holds the minimum value reached, since the function was initiated, out of all the channelsin a
specified group.

The current minimum value out of all the channels in a specified group.

Holds the maximum value reached by the source channel since the function was started.
Holds the maximum value reached, since the function was initiated, out of all the channelsin a
specified group.

The current maximum value out of all the channels in a specified group.

Third order polynomial curvefit A0 + AL(X) + A2(X?) + A3(X3), where X isthe value of the
source channel and AO to A3 are constants.

Calculates Fo/FH from temperature and z-value inputs

Calculates relative humidity from wet and dry temperature inputs, atmospheric pressure input
and psychrometric constant input.

Calculates mass flow from linear type transducer output.

Calculates mass flow from square root type transducer output.

Solves the Nernst oxygen equation.

Output copies either of two channels selected as input sources.

Output is the higher of two source channels' values.

Output isthe lower of two source channels' values.

If the Quality Monitoring option is fitted, selects one of six trace table profiles for generating a
PV.

Increments once per second whilst enabled.

Holds current time and date value when triggered by ajob.

Level 2 functions but with 96 derived channels available and 12 counters, 12 timers and 12 totalisers.

Section 5
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5.3.4 Equations
CHANNEL AVERAGE

To provide the arithmetic mean of a channel over a specified time period.

Where, A’ = Channel average at timet
ma, = Value of channel to be averaged at interval sampletimet
T = Timeinterval in minutes

GROUP AVERAGE

To provide the average value of all the channelsin a group.

(may + = == = ey == = )
R

A[ =
Where, A = Mean value of the specified group of channels at timet
ma = Value of first channel in the group at time't
mn, = Value of nth channel in the group at time t
mx, = Value of final channel in the group at time't
R = Number of channelsin the group

ROLLING AVERAGE

To calculate the arithmetic mean of consecutive readings of a source channel, sampled at a specified timeinterval. The
user configures the number or readings to be averaged, and the time between samples.

Szlma«—s)
TP
Rolling average of specified channel at timet.
ma, = Vaue of specified channel at timet - s.
P = Number of valid samples taken.
T = Sampleinterval in seconds.

Where A

At reset, thetime period is restarted and P set to zero.

RATE OF CHANGE

- (rnat - rﬂa(t—Ta))XR

A P

To calculate the rate of change (d/dt) of the value of a specified channel.
Where, A = Rate of change vaue
ma, = Current value of source channel
ma,_.. = Value of source channel last time
R = Rate multiplier in seconds to give rate per minute, per hour etc. from sample rates of minutes, seconds
etc.
P = Sample period in seconds (time between successive calculations).

HA245000 Section 5
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5.3.4 EQUATIONS (CONT.)
RELATIVE HUMIDITY

To determine the percentage relative humidity using wet and dry temperature, and atmospheric pressure inputs.

NOTE: The psychrometric constant used in the calculation (to be entered by the user) is generally 6.66 x
10-.

%6RH = JPAL
Sat
Where VP, isthe water vapour pressure in the atmosphere being measured, and VP_, is the saturated water vapour

pressure at the measured dry bulb temperature.

VP, CALCULATION

VP, iscaculated asfollows:
VPur = VPt —{6. 66x10~* xmc, x(ma, — mb, )}
where, ma = value of the channel measuring dry bulb temperature (C)
mb, = value of the channel measuring wet bulb temperature (C)
mc, = value of the channel measuring the atmospheric pressure (bar)
VP ... = isthesaturated water vapour pressure at the measured wet bulb temperature, calculated as follows:
VP s = A0+ (ALxmb, ) + (A2xmb?) + (A3xmb?) + (Adxmb) + (A5xmb?)

where, AO0= 6.17204663 x 103
Al= 4.28096024 x 10*
A2 = 1.53342964 x 10°
A3 = 2.40833685 x 107
A4 = 3.04249240 x 10°
A5= 2.65867713 x 10°%

VP_, CALCULATION

VP_, iscalculated as follows, where ma, and AOto A5 are as described for VP, , above:
VP, =A0+ (Alxma, ) +(A2xma?) + (A3xma’) + (Adxma;) + (A5xma’)

Section 5 HA245000
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5.3.4 EQUATIONS (CONT.)
FvaLue

To calculate the equivalent time at Sterilizing Temperature (for temperatures below, at and above Sterilizing Tempera-
ture) both in dry (FH) and steam (Fo) sterilizing environments, using the following equation:
ma, —target temp
Fval, = Fval,_, +Tx10  *

Where Fval, = Fvalueat timet (minutes)
Fval , = Fvaluelast iteration
T = Internal recorder iteration rate (minutes)
ma, = Vaue of temperature measuring channel

Target temp = 121.1°C for Fo; 170°C for Fu
Z = Temperature interval representing a factor-of-10 reduction in killing efficiency
= 10°C for Fo; =20°C for Fu

Application Notes

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

If each of theinputsis used to compute an F value, each of these values can then be used as an input to a Group Con-
tinuous Minimum function, with a high absolute alarm set at the correct F value. The alarm can be used to sound a
warning, or an associated relay can be linked into the autoclave control system to signify the end of a sterilization cy-
cle.
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5.3.4 EQUATIONS (CONT.)

MASS FLOW (LINEAR)

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

It isnot recommended that the recorder be used for custody transfer.

K « Flow, x AbsP,

Qm =

" RgxZ Temp
where, Qm, = mass flow in kg/sec.

Flow, = measured value from the flow meter at time t
AbsP, = absolute pressure of the fluid at time't in kPa(A).
Temp, = absolute temperature (Kelvin) of the fluid.

K = scaling factor (see below).

Rg = specific gas constant in J/(kg-K) (see below)
Z = compressihility factor (see below).

For the recorder user, the equation above becomes: Mass flow = md x ma, x mb, +~ mc, where

ma = thevalue, at timet, of the channel measuring the flow meter output.

mb, = the value, at timet, of the channel measuring the absolute pressure of the fluid.
mc, = thevalue, at timet, of the channel measuring the fluid temperature.

md = the constant value derived from the following:

Const =

RgxZ

SCALING FACTOR (K)

Thisis calculated from the following equation: K =

S=
ma__ =

where

S
M1

the full scale output from the flow meter
the full scale input of the channel reading the output from the flow meter.

SPECIFIC GAS CONSTANT (Rg)

The specific gas constant values are available from published tables. For convenience, the Rg values for a number of
common gases are given in table 5.3.4 below.

Rg

Gas (J/kg - K)
Air 287.11
Ammonia 488.2
Carbon dioxide 188.9
Carbon monoxide 296.8
Ethylene 296.4
Hydrogen 4116.0
Methane 518.4
Nitrogen 296.8
Oxygen 259.8
Propane 188.5
Steam 461.4

Table 5.3.4 Common gas constants
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5.3.4 EQUATIONS (CONT.)
MASS FLOW (LINEAR) (CONT.)
COMPRESSIBILITY FACTOR (Z FACTOR)

The compressibility factor is a density related measure of how far a particular gas deviates from a ‘ perfect’ gas under
any set of temperature and pressure conditions, and is given by the equation.
Z= E Xl
T p
where,  Z = Compressibility factor
P= Absolute pressure of the gas
T = Absolute temperature of the gas
p = Gasdensity at pressure P and temperature T (from published tables)

Alternatively the Z-factor can be obtained experimentally.

MASS FLOW (SQUARE ROOT)

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

It isnot recommended that the recorder be used for custody transfer.

| K2 |DeltaP, x AbsP,

Qm_VRngX\ Temp,
where, Qm, = mass flow in kg/sec.
DeltaP, = measured value of differential pressure across the orifice plate at timet, in kPa.
AbsP, = absolute pressure at the upstream tapping at timet, in kPa(A).
Temp, = absolute temperature at the upstream tapping at timet, in Kelvin.
K = Scaling factor (see below).
Rg = Specific gas constant in J/(kg-K)
Z = Compressibility factor

For the recorder user, the equation above becomes: Mass flow = [md x ma, x mb, +mc, where
ma = thevalue, at timet, of the channel measuring the flow meter output.
mb, = the value, at timet, of the channel measuring the absol ute pressure of the fluid.
mc, = thevalue, at timet, of the channel measuring the fluid temperature.
md = the constant value derived from the following:

Where, K = scaling factor (see below)

2
Const=

RgxZ
Rg = Specific gas constant in Jkg-K (see mass flow (linear) above).
Z = Compressibility factor (see mass flow (linear) above).

SCALING FACTOR (K)

Thisis calculated from the following equation:

S
\mamax

where, S= thefull scale output from the flow meter
ma__ = thefull scaleinput of the channel reading the output from the flow meter.

K=
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5.3.4 EQUATIONS (CONT.)
ZIRCONIA PROBES

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

OXYGEN CONCENTRATION MEASUREMENT

In order to measure oxygen concentrations, one end of the probe isinserted into the atmosphere to be measured, whilst
the other end is subject to areference atmosphere. For most applications, air provides a suitable reference (reference
input = 20.95% for air).

The temperature of the probe is normally measured using atype K or atype R thermocouple. The temperature effect
on the thermocouple is such that for successful operation with the recorder, the probe temperature must be greater than
700°C.

The probe output obeys alaw described by the Nernst oxygen equation:

E=0.0496xT xlogl%or, re—written P2 = Lﬁ

100.0496XT
where, P2 = Partia pressure of oxygen in the sampled gas (%)
P1 = Partial pressure of oxygen in the reference atmosphere (%) (20.95 for air)
E = Electromotive force across the probe, in mV
T = Probe temperature in Kelvin.

In order to obtain a useful result, it is necessary to scale the inputs and outputs correctly, the channel measuring the
probe voltage will normally need a scale of 0 to 100 mV. The temperature measuring channel will probably be scaled
at 300 to 1800K, whilst the output scaling will typically be 0 to 5% for boiler flues and 0 to 20% in kilns.

OXYGEN POTENTIAL MEASUREMENT
The oxygen potential of an atmosphere is a measure of its ability to oxidise or to reduce. For any element, a value of
oxygen potential (free energy of formation) is known. Above this value, the material will oxidise, below it, no oxidation
will occur.
Oxygen potentia is given by the equation: Op =0.00457x T xlogOp’
where, Op = Required oxygen potential (kilocalories)

T = Probe temperature (Kelvin)

Op’ = Partial pressure of oxygen in the reference atmosphere in atmospheres.

It can be shown that, because the oxygen potential of air is essentially constant over the temperature range 873 to 1473
Kelvins, the probe output is proportional to the oxygen potential of an atmosphere according to:

E =(10.84T) + 40 mV between 873 and 1473 K

It is thus possible to measure oxygen potential directly from a Zirconia probe, using a standard input channel, scaled in
units of Oxygen potential.

A typical input range would be 40 to 1124 mV, with ascale of 0to - 100 kilocalories. Such scaling would be appro-
priate over the temperature range 873 to 1473K.
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5.3.4 EQUATIONS (CONT.)
SWITCH
This function copies one of two input or derived channels’ values according to the state of its ‘ Select channel B for
Dnn' job. I.E. if arelevant switch job is active, copy the value of source channel B, otherwise copy the value of source
channel A.
HIGH SELECT
This function has two input or derived channels as sources, and copies whichever has the higher value at the time.
LOW SELECT
This function has two input or derived channels as sources, and copies whichever has the lower value at the time.
STOPWATCH
The stopwatch starts counting as soon as the function is configured. The stopwatch can be disabled by a maths pack
‘job’, and can also be reset to zero. The valueis normally displayed as a number of 1/4 seconds, but if one of the
date/ time formats described in section 5.3.1 is selected, the valueis displayed in hour minutes/seconds.

TIME STAMP

When triggered by a maths pack ‘job’ becoming active, the time stamp reads the current time and date from the system
clock and holdsit. The time or the date can be displayed, according to the configured value format.

Note: The display format selected affects only the value displayed, not the internal value of the channel.
Thisinternal value is a number of 1/4 seconds, either elapsed since enabled (stopwatch) or elapsed since
1st of January 1988 (Time Stamp). This allows time functions to be processed in the maths pack. For
example, two channels, each with atime stamp asits value can be subtracted to give the time between the
two time stamps, and this can be displayed as elapsed time if so configured in the Value Format page.
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5.4 ROLLING MEMORY OPTION

5.4.1 Introduction

The Rolling Memory option offers 32kB of memory intended for use as a store from which data and messages can be
replayed to the chart. For example:

a. Datacan be buffered in rolling memory while the chart is being changed, ensuring that no dataiis lost.

b. Datafrom asingle batch or experiment can be replayed several times, so that several masters can be made, or so
that zones and scales can be changed to emphasise trace features as required.

c. Datacan betraced ‘on event’, but with data from before the event included.

Dataisrecorded in memory, either at regular intervals, or when requested by job action. Once the memory isfull, the

newest data over-writes the oldest (i.e. the memory isfirst in - first out (FIFO)). Replay to the chart is either by opera-
tor control or viajob actions, and takes place at 1200mm/hr. chart speed.

5.4.2 Operator control of rolling memory

Operator : Select a category
CLOCK  CONFIG MEMORY MORE>

>y
Menory i nput Enabl ed Qut put st opped
DI SABLE REPLAY

' ~

Menory input Disabled  CQutput stopped

ENABLE REPLAY
— :
From 02/ 12/ 91 16: 58: 18>02/ 12/ 91 16: 58: 58
REPLAY  <-- -->

"y

Menory input Disabled  Qutput replaying
STOP

I
\/
Menory input Disabled  Qutput replaying
DI SABLE STOP
| L |

Figure 5.4.2 Rolling memory operator controls

Figure 5.4.2 shows that the operator has two ‘toggle’ softkeys for usein controlling the rolling memory, Enable/ Dis-
able and Replay / Stop. The functions of these softkeys are copied by memory ‘jobs’.

Section 5 HA245000
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5.4.2 OPERATOR CONTROL OF ROLLING MEMORY (CONT.)
ENABLE / DISABLE

At the moment that rolling memory input is enabled, the existing contents of the memory are erased, and new datais
allowed to accumulate. When disabled, the ‘Memory’ status LED illuminates continuously and the existing contents of
the memory are held (depending on a configurable pre-trigger value), for re-play if required. Note that the memory
accumulation cannot be re-started without erasing the existing content. See configuration section below for a descrip-
tion of the pre-trigger action.

REPLAY / STOP

Operation of the REPLAY softkey whilst the memory input is disabled causes the memory to be replayed to the chart,
but remain unchanged. The operator may use the numeric entry keys and arrow softkeys to define a start time and date.
The default times and dates are the oldest and newest samples' times and dates respectively.

Operation whilst the memory input is enabled, causes the contents of the memory, to be replayed from the oldest data
until it has caught up with ‘real’ time. Memory sampling continues during replay.

In either case, the chart runs at 1200 mm/hr. during replay, and the ‘Memory’ status LED flashes. Because the sample
rateis freely configurable, the ‘effective’ chart speed varies, but is printed on the chart at the start of replay. Table 5.4.2
gives some examples.

Operation of STOP causes replay to stop. Rolling memory status is unaffected, i.e. if it was enabled, it remains enabled,
and vice-versa.

ROLLING MEMORY JOBS

Interval | Effective speed Duration of
(secs) (mm/hr) replay *
1 1200 6.3 mins
2 600 12.5 mins
3 400 18.9 mins * :
4 300 252 mins For 12 channels in the sampled
5 240 31.5 mins group
6 200 37.8 mins
7 171.4 44.1 mins
8 150 50.4 mins
9 133.3 56.7 mins
10 120 63.0 mins
100 12 10.5 hours
1000 1.2 4.375 days

Table 5.4.2 Rolling memory effective chart speeds

5.4.3 Job control of rolling memory

The following are available as memory jobs:

ok~ wdPE

Memory enable input (copies operator function)
Memory disable input (copies operator function)
Memory replay (copies operator function)
Memory replay stop (copies operator function)
Trigger sample. Causes a data sample to be taken for the specified group. The sample interval must be set to 0.
Sampleinterval B. Selectsinterval B for the duration of the job.

HA245000
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5.4.3 JOB CONTROL OF ROLLING MEMORY (CONT.)
ROLLING MEMORY INTERNAL EVENT GENERATION
The following act as internal events for use as job sources.

1. Replaying memory. True whilst replay in action.
2. Memory full. True whilst rolling memory isfull.

3. Sampling memory. True whilst data samples being taken.

EXAMPLE: Automatic use of rolling memory when chart paper exhausted.

Event 1

Event 2

Enabled

Source:  Chart paper out only

Job 1: Memory replay start on going inactive
Job 2: Memory enable input on going active
Enabled

Source:  Replaying memory only

Job 1: Memory disable input on going inactive

5.4.4 Rolling memory configuration

Configuration : Select a category
MEMORY COWMS TRANSFR DI AGS MORE>

.

Sanpl e interval
from Group nane

A XXXXX B XXXXX S

pretrig 100%

Field scroll key on
sample field

v

Sanpl e on event
from G oup nane

pretrig 100%

Figure 5.4.4 Rolling memory configuration

Sample interval

Sample on event

Two sample intervals (A and B) may be entered. Sample A is used during normal operation. Sample inter-
val B isselected by ‘job’ action, and remains active for the duration of the job. The intervals are in seconds
and are entered using the numeric keys. Seetable 5.4.2 for examples. If the interval is set to zero, samples
will be taken only when a‘ Take sample’ job isrun.

An alternative to the sample period is * Sample on event’ accessed by using one of the field scroll keys,
whilst the cursor is located below the ‘ Sampleinterval’ field. Refer to section 4.1.4 for details of ‘jobs'.

Group name Allows the groups to be scrolled through. The data associated with the contents of the selected group is
written to the memory at sample time.

Pretrig Specifies the percentage of the total memory which is to be retained when the memory input is set to Disa-
bled using ajob. 100% stops memory sampling immediately; 75% stops memory sampling when 25% of
the memory has been filled after Disable; 25% stops memory sampling when 75% of the memory is post-
disable. If the memory input is disabled by operator action, the input is disabled immediately.

Section 5 HA245000
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5.5 QUALITY MONITORING OPTION

This option has been designed to support the generation and replay of process limits associated with quality standards,
furnace run -up, sterilizer validation and any other process using quality profiles. The option consists of the following:

Maths pack level 2
Trace generator function
Timers

The level two maths pack is as described in section 5.3, and the timersin section 5.2.3.

If chart copy isrequired, the Memory Card ASCII or Packed logging options are required. These are described in the
Memory Card Manual )

5.5.1 Trace generator
This function generates an output according to one of six trace generator programs. Each program can consist of up to
32 segments, of four types as described under ‘ configuration’ below. Typically these traces can be used as the quality
standard and be traced on the chart for comparison with actual process values.
Thescale, start channel, decimal point position etc. are set up as a part of the maths pack configuration. The program
segments themselves are configured as a part of the instrument configuration, but are more fully described below.
OPERATION
On being configured, the function produces avalue of NO DATA. This persists until aTRIGGER DV job becomes
active, when the derived variable value is set to that of the specified start channel. If this channel is not producing
GOOD PV at the time, the value will be set to the end value of the first segment.

If afurther trigger occurs, the currently executing segment is aborted and the next segment is started.

Once all the segments have been run, the program stops, the output value is set to NO DATA and the generator stops,
waiting for afurther trigger to restart it.

HA245000 Section 5
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5.5.1 TRACE GENERATOR (CONT.)
CONFIGURATION

Entry to configuration is viathe TRC TAB softkey in the instrument configuration menu (section 4.2.1).

Trace table TTTTTTTT : Sel ect a category
CONTENT TI TLE

The six possible tables' titles can be scrolled though using the page scroll key. If anew titleisto be entered, operation
of the TITLE softkey allows the user to enter the new text using the keyboards in the normal way.

The CONTENT softkey calls the first segment page for the selected table. The Segment numbers (1 to 32) and types
(ramp, cycle, repeat, stop) can be scrolled through using the page and field scroll keys respectively.

RAMP SEGMENT

Trace table TTTTTTTT Segrment NN
Ranp to +V. WWH+EE in HH MM SS t hen AAAA

Each ramp segment (NN) consists of atarget value (V.VVVV+EE), atime period HH:MM:SS and an action (AAAA).
The output value will be ramped to the target value linearly over the specified time period, then either wait for a further
trigger or go on to the next segment. (AAAA = ‘wait’ or ‘next’). The ramp may be either positive or negative, and the
time periods entered can be between 1 second (00:00:01) to almost 100 hours (99:59:59) inclusive.

When configuring the table, the page scroll keys are used to scroll through the segments (NN).

CYCLE SEGMENT

Trace table TTTTTTTT Segrment NN
Cycle back to seg MM RR tinmes then AAAA

Each cycle segment causes areturn to a previous RAMP segment (MM) any number of times up to RR = 99 before
either waiting for afurther trigger or proceeding to a further segment. If more than 99 returns are required, then two or
more cycle segments may be used consecutively to return to the same ramp segment, or arepeat segment may be used
(See below). Note that it is not possible to cycle to anything other than aramp segment.

REPEAT SEGMENT

Trace table TTTTTTTI Segrment NN
Repeat from segnent WM

A repeat segment acts like a cycle segment, but with no maximum number of iterations. I.E. it goeson ‘for ever’. In
order to quit the trace, it is necessary to reset the derived variable.

STOP SEGMENT

Trace table TTTTTTTI
Segment NN St op

When this segment becomes active, the derived variable isreset, with itsvalue set to NO DATA.
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SECTION 6: SERVICE

LIST OF CONTENTS

Section Page
6.1 PREVENTIVE MAINTENANCE ......ooeiiiiiiiiiie e 6-1
6.2 CHART ILLUMINATION LAMP REPLACEMENT ......ccccvuverennnnn. 6-2
6.3 BATTERY REPLACEMENIT ...coviiiiiiieeeee e 6-2

Refer to the technical manual for the product, for full servicing and maintenance details

6.1 PREVENTIVE MAINTENANCE
Operation of the recorder is generally maintenance free. It isrecommended however, that

a. Every time the chart is changed, any accumulations of paper dust are removed.

b. Every six months, the print head reaction bar (A in figure 6.1) is cleaned of paper dust, and then smeared with a
small amount of alight lubricant, applied using alint-free cloth.

¢, Every six months, the reaction bar (A in figure 6.1) securing screws (one at each end) are undone approximately
half aturn, the bar rotated afew degrees, and the securing screws re-tightened.

CAUTION
On no account should the print head guide bar (B in figure 6.1) be lubricated, as to do so will damage the
‘oilite’ bearing in the printhead carriage.

Figure 6.1 Reaction Bar location
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6.2 CHART ILLUMINATION LAMP REPLACEMENT

WARNING !
Therecorder should beisolated from mains (line) power before any attempt is made to replace the fluores-
cent tube used fro chart illumination.

WARNING !
The exhausted tube must be disposed of carefully. Should the tube break, inhalation of the powdery
material on the inside of the tube should be avoided.

Isolate the recorder from line power. Open the recorder door,
and remove the plastic cover/reflector which surrounds the

fluorescent tube. Rotate the tube 90° and pull it ‘away’ from
the door, out of its end connections, and dispose of carefully.

Rotate the new tube such that the pins at each end will enter
the connectors located at the door. Carefully push the tube
home, and rotate the tube 90°*. Spring the plastic cover / re-
flector into place. Re-apply mains (line) power, switch the
recorder on, close the door and check that the chart illumina-
tion isworking.

* CAUTION
The tube must be rotated 90°, otherwise a heater circuit will
not be completed, leading to early failure of the new tube.

Figure 6.2 Chart illumination lamp replacement

6.3 BATTERY REPLACEMENT

At therear of the recorder, remove the battery cover, and with
power applied to the recorder (see note 2 below), disconnect
the battery pack, and fit the replacement.

Re-fit the battery cover.

Notes...
1. The connector is polarised, so reverse connection is not

possible.
2. Clock and totaliser datawill be lost if the battery is

changed with power removed from the recorder. /

lo
Figure 6.3 Battery replacement
Section 6 HA245000
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SECTION 7 REFERENCE
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7.1 RECORDER MESSAGES

This section gives interpretations for messages, which appear at the display for the guidance of the user. The messages
are ‘fleeting’, i.e they appear for approximately 3 seconds, before the previous display pageisre-caled.

FAILURE TO ADJUST

This message appears during input adjust procedure (section 4.15.1) if the channel being adjusted is not an analogue
input type, or if thereisahardware or an internal communications failure within the recorder. If the channel is defi-
nitely an analogue input, a service engineer should be contacted.

Fail ed to adjust channel NN
CONTI NUE

Operation of the CONTINUE key will call any further channels for which the adjustment failed. When all channels
have appeared, the adjustment complete message appears:

Adj ust nent procedure conpl ete

FAILURE TO CALIBRATE

This message appears during the input calibration procedure (section 4.15.3) if the channel being calibrated is not an
analogue input type, if there is a hardware or internal communications failure within the recorder or if the calibration
limits are exceeded. The message also appears during CJ calibration, if the associated channel input type is not a ther-
mocouple. The configuration of the channel should be checked, and if correct, aservice engineer should be contacted.

Failed to calibrate channel NN
CONTI NUE

Operation of the CONTINUE key will call any further channels for which the calibration failed. When all channels
have appeared, the calibration complete message appears:

Cal i bration procedure conpl ete

CJ Calibration Procedure conplete

FAILURE TO REMOVE ADJUSTMENT OR CALIBRATION

This message appearsif an attempt is made to remove an adjustment or calibration previously entered (sections 4.15.1
and 4.15.3), i f the input channel has been switched off or removed, if a hardware or internal communications failure
has appeared or if the channel is not an analogue input type.

Failed to rempve adjustnent on ch NN

Failed to return ch NNto factory cal
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INVALID INDEX

This message appearsif achannel / totaliser etc. number is entered which is greater than the maximum number of chan-
nels/ totalise rs etc. fitted.

Invalid index

INVALID CONFIGURATION

This message appearsif one part of the configuration conflicts with another e.g. if the linearisation type does not match
the input type.

Invalid configuration

PRINTER MUST BE ON LINE

This message appearsif a‘Quick Scale print’ (section 3.2.2) is requested with the printer off line. The operator CHART
category must be entered (also section 3.2.2), and the chart switched on-line.

Printer nust be on |ine

PRINTER MUST BE OFF LINE

This message appearsif chart calibration (section 4.15.2) or configuration print (section 4.16) is requested with the
printer on line. The operator CHART category must be entered (section 3.2.2), and the chart switched off- line.

Printer nust be off |ine

CONFIGURATION ACCESS DISABLED BY COMMS

This message appearsif an attempt is made to enter configuration after a‘ DP’ command mnemonic has been received
by the recorder over the serial communications link. Configuration Dec not be entered until an ‘EP’ command mne-
monic has been received. See Communications manual HA 246958 for details.

Configuration access disabled by coms
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7.2 COSHH DATA

The following COSHH information is derived from general data sheets produced by the manufacturer to cover al prod-
ucts. For this reason the information may refer to part numbers other than those relevant to this product.

7.2.1 Inked Ribbons
Product: RECORDER INKED RIBBONS
Part numbers:
LA232380
LA243101
HAZARDOUS INGREDIENTS\
Name % Range TLV Toxicological data
Inked fabric and ribbon Not applicable Not applicable Not applicable
PHYSICAL DATA
Boiling point Not applicable Specific gravity Not applicable

Vapour pressure Not applicable Solubility in water Not applicable

Odour None Colours Various

\FIRE AND EXPLOSION DATA
Flash point (deg C) (Method used) Not applicable FLAMMABLE LIMIT
LEL UEL
Extinguishing media Water, foam, powder Not applicable | Not applicable
L . . The cassette is moulded from a halogen-free self-extinguishing polymer
Special fire-fighting procedures | material
Unusual fire and explosion hazards| None
HEALTH HAZARD DATA

Threshold limit value | Not applicable

LD 50 Oral Not applicable LD 50 dermal |Not applicable
Skin and eye irritation | In extreme cases, irritation can occur
Over-exposure effects | Not applicable

Chemical nature Inked nylon ribbon in self-extinguishing plastic moulded cassette. In contains animal,
vegetable or mineral oils and synthetic colourants. NON DANGEROUS GOODS
Section 7 HA245000
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7.2.1 INKED RIBBONS (CONT.)

HEALTH HAZARD DATA (Cont) |

FIRST AID PROCEDURES

Remove ink from eyes by irrigation. Use soap solution to remove ink from skin.
Obtain medical aid if symptoms persist.

Eyes and skin

Ingestion Not applicable

Inhalation Not applicable

REACTIVITY DATA

STABILITY Conditions to avoid
Stable Yes Unstable None
Hazardous None
decomposition
products
Hazardous Will not occur
polymerisation

'SPILL OR LEAK PROCEDURES |

Dispose of waste in accordance with existing environmental control regulations.

SPECIAL PROTECTION INFORMATION

Respiratory None required

Ventilation Not applicable

Protective clothing |Use good working practise to avoid ink contamination of skin or clothing

Contains no hazardous materials. Ink can irritate in extreme cases.

Other Use disposable gloves when handling ribbon.

HA245000 Section 7
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7.2.2 Nickel cadmium batteries

Product: BATTERY PACK (SEALED NICKEL-CADMIUM BATTERIES)
Part numbers:

PA244816
HAZARDOUS INGREDIENTS|
Name % Range TLV Toxicological data
e ciorie (cadmium metal, cadmium | Not established | Not established | Highly toxic
e (niokel hydroxide, cobalt | Not established | Not established | Highly toxic if ingested
Electrolyte (potassium hydroxide) 30 to 45% Not established | Highly toxic Highly corrosive
PHYSICAL DATA
Boiling point N/A Specific gravity N/A
Vapour pressure N/A Solubility in water N/A
Odour N/A Colours N/A
'FIRE AND EXPLOSION DATA |
Flash point (deg C) (Method used) N/A FLAMMABLE LIMIT
—— - LEL UEL
Extinguishing media Any N/A N/A

N/A
Special fire-fighting procedures

’ . Batteries can explode due to excessive pressure build-up which might
Unusual fire and explosion hazards not be self-venting. Toxic fumes (cyanogen) may be generated.

HEALTH HAZARD DATA

Threshold limit value | N/A

LD 50 Oral N/A LD 50 Dermal| N/A

Skin and eye irritation | If cells leak, the leak material will be a caustic solution. Avoid contact.

Over-exposure effects | N/A

Chemical nature See above. There are no risks in normal use
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7.2.2 NICKEL CADMIUM BATTERIES (CONT.)

HEALTH HAZARD DATA (Cont) |

FIRST AID PROCEDURES

i If leakage occurs, wash the affected area with plenty of water and cover with dry gauze. If affected, wash
Eyes and skin eyes with plenty of water. Seek medical assistance.

Ingestion If leakage occurs, do NOT induce vomiting. Give plenty of milk to drink. Obtain immediate medical
assistance, stating 'nickel cadmium battery'.

Inhalation N/A

| REACTIVITY DATA |

STABILITY Conditions to avoid
Mechanical damage, overcharging, shorting terminals.

Stable Yes Unstable Storage temperatures outside the range 0 to 40 deg C.

Hazardous
decomposition [None

products

Hazardous _

polymerisation | Will not occur

SPILL OR LEAK PROCEDURES |

In normal conditions of use, there is no risk of leakage unless batteries are abused. Abuse can lead to

the leaking of a caustic alkaline solution which corrodes aluminium and copper. The leak material should

be neutralised by a weak acidic solution such as vinegar, or washed away with copious amounts of

water.
CONTACT SHOULD BE AVOIDED
\ SPECIAL PROTECTION INFORMATION \
Respiratory N/A
Ventilation N/A

Protective clothing | N/A

In addition to the electrolyte (potassium hydroxide), nickel-cadmium batteries contain

Other cadmium, cadmium hydroxide and nickel hydroxide all of which are highly toxic.
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250 MM MULTIPOINT RECORDER INSTALLATION AND OPERATION MANUAL

7.4 GLOSSARY OF TERMS

The following glossary is general to all the manufacturer’s products and may thus contain terms which are not applica-
bleto your particular unit. In particular, many of the terms are relevant only to configurable recorders.

Alarm

Analogue input
Analogue output

Attenuator
Break response

Chart cassette

Cold Junction Compensation

Communications

Configuration

Continuous trace

A function which is triggered when an input signal or asignal derived from it reaches a cer-
tain value (absolute or deviation alarms) or changes faster than a specified rate (rate-of-
change alarms) or changes state (digital alarms). Once triggered, the alarm can initiate ajob
list, such as causing arelay output to change state, sounding a buzzer, changing chart speed
etc.

An input which changes in a smooth (non-stepped) way (e.g. thermocouples, resistance ther-
mometers).

An output from the recorder which is a scaled and linearised copy of an analogue input or
derived channel. Also called retransmission output.

A resistive device which reduces the signal voltage by a known ratio (usually 100:1)

The recorder can detect an open circuit at itsinput terminals. Asa part of the channel con-
figuration, the instrument’s response to an open circuit can be defined as‘None’, ‘Drive
high’ or ‘Drivelow’. If ‘none’ is selected the trace is allowed to drift according to what the
input wiring is picking up (acting as an aeria). Drive high (low) causes the trace to be drawn
at the extreme right (left) side of the chart.

A mechanical paper transport system for containing and feeding the chart past the pens or
printhead at a known speed. The cassette includes reservoirs for unused (pay-out tray) and
used (take-up tray) sections of chart.

Also known by the abbreviation CJC. The voltage generated by a thermocouple (TC) junc-
tion depends on the temperature difference between the actual bonded junction (the hot junc-
tion), and the other (non-bonded) end of the conductors (the cold junction (CJ)). Thus, for
any reading from a TC to be accurate, the temperature of the CJ must be taken into account.
This can be done in three ways: Internal, External or Remote.

Internal. The recorder has integral temperature detectors measuring the temperature near the
terminal blocks (the cold junction for directly connected TCs).

External. For remote TCs, the cold junction can be held at a known temperature. Thistem-
perature is entered (in degrees) as a part of the CJC configuration.

Remote. For remote TCs, an auxiliary temperature detector can be used to measure the cold
junction temperature. This detector is then connected to a separate input channel. Thisinput
channel number is entered as a part of the CJC configuration.

Most recorders now offer a‘ Serial Communications’ option to allow a computer (PC) to com-
municate directly with one or more recorders in order to configure them, or to read informa-
tion from them regarding the process variables being measured.

Thisis used as a verb to mean ‘the process of telling your recorder what you want it to do’,
and as a houn to mean ‘the way in which the recorder has been set up (or configured)'. Re-
corders fitted with memory card or communications options can save their configuration to
the memory card or to the host computer. This ensures against loss, and also allows configu-
rations to be copied from one recorder to ancther.

Thisis used to describe recorders which have a single pen associated with each process vari-
able, and this pen traces the value continuously. See also multipoint recorder.

Counters Counters can be incremented or decremented by digital/discrete inputs or by job list action.
Counters can be preset. Each counter can have a set point which triggers a job list when the
counter value passes through the set point either incrementing (High) or decrementing (L ow).
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Data acquisition

Derived channel
Derived Variable (DV)
Digital (discrete) input
Event input

Graphics recorder/unit

Hysteresis

Input channel
Input signal

Job list

Linearisation table

Log

Mathematical function

A general term describing the successful reading of an input signal. The term Data Acquisi-
tion Unit describes those units which are able to read input signals and act upon them (alarms
retransmission maths functions etc) without necessarily having the facility of displaying or
recording them.

A ‘pseudo’ channel which contains the results of maths pack operations so they can be traced
on the chart, logged etc.

The result of one or more input channel or derived channel being acted upon by a mathemati-
cal function (e.g. Channel average).

An input which has only two states (on or off). Examples are switch inputs or voltage pulse
inputs.

A discrete (switch) or digital (voltage level) input. When active, an event input can initiate a
job list.

A recorder or display unit which uses atouch-sensitive liquid crystal display both asits opera-
tor interface, and to display traces as though on a chart. Recorders can come with or without
charts; chartless recorders using electronic storage rather than paper to save information.
When an input signal is ‘hovering’ near a setpoint, then an annoying and potentially damag-
ing series of alarms can be generated, instead of just one alarm which can be acknowledged
and the cause dealt with if necessary. To avoid this, a‘hysteresis' value can be entered in the
alarm configuration, which effectively puts a dead band round the set point. For example an
absolute high alarm with a set point of 100 and a hysteresis value of 10, would be triggered
when the input signal value rose above 100, but would not re-trigger again until after the
alarm had been ‘ cleared’ by the process value falling below 90. An attempt to depict this ex-
ampleisgiven in the figure below.

Start End
Alarm without hysteresis— J I—, I—, | |_
100
Input signal value —
90
e
Alarm with hysteresis —- J Alarm off only when value falls below 90.

An input circuit which accepts voltage, current or digital input signals from the user.

A voltage, current or digital input applied to the recorder input circuits. See also Analogue
input and Digital (discrete) input.

A set of actions to be carried out by the recorder, when the job list becomes active. Typical
‘jobs’ areto activate arelay, display amessage, change chart speed etc.

Most transducers produce an output which is not directly proportional to theinput. For ex-
ample, the voltage output from athermocouple does not vary linearly with the temperature it
isexposed to. The recorder uses a‘look-up’ table to find a temperature value for any mV
input from a specified thermocouple type. Similar tables exist for other transducers such as
resistance thermometers. In most modern instruments, the user can enter one or more tables
of his/her own.

Logging allows process variable values to be printed numerically in tabular form on the chart.
Alternatively, logs can be sent to the memory card (if fitted).

With the maths pack option(s) fitted, a number of mathematical functions become available to
the user. For example, you may want to look at the difference between two input signals, in
which case a simple Subtract function would be used. The resulting Derived Variable can be
traced, using a derived channel, or could be used to trigger ajob list if the difference between
the two input signal became too great or too small, and so on. A complete list of functionsis
given below, but not all are available on all instruments.
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MATHS FUNCTIONS (CONT.)

Copy
Add

Divide

Constant

Subtract
Multiply

Modulus

Square root Log base 10 Latching maximum Switch

Channel average | Rate of change Continuous maximum High select
Group average Sample and hold Polynomial Low select
Rolling average Channel minimum Relative humidity Trace generator
Exponent Latching minimum Linear mass flow Stopwatch
Natural log Continuous minimum | Square root mass flow | Time stamp
10% Channel maximum Zirconia probe F value

Measured value

Memory card

Muultipoint recorder

Operator interface

Paper transport system

Pen

Pen offset compensation

Pen tray

Printhead

Process variable

Relay output

Resistance thermometer

Retransmission output

An umbrella term which means: the value of an input channel, derived channel, totaliser,
counter, timer etc. measured in mathematical units as a proportion of the span. See also
Process variable.

Used to describe SRAM (Static Random Access Memory) solid state memory cards, or port-
able hard or floppy disks, used to record configurations, data etc. which can then be taken to a
remote PC for further analysis, if required.

Thisis used to describe recorders which have multiple pen printheads rather than individual
pens to produce the trace on the chart. Each trace is made up of dots, produced by the print-
head as it traverses across the chart at regular intervals. Advantages are that many more
traces can be laid down on the chart, the traces can be annotated for identification and mes-
sages can be printed on the chart. Disadvantages are that fast transients may be missed at low
chart speeds.

A term used to describe the controls (e.g. pushbuttons, keypads) and visual feedback (display)
that are used to operate and configure the unit.

This includes the chart cassette and the mechanical system, motors etc. needed to move the
chart through the cassette. The paper transport system is often considered to be an integral
part of the writing system.

A fibre-tipped disposable stylus with an integral ink reservoir. Used to draw (trace) the value
of asingle process variable on the chart in continuous trace recorders.

With most continuous trace recorders, the mechanical positions of the pen tips are offset, in
the time axis, in order that they do not collide with one another asthey traverse the chart. A
result of thisisthat simultaneous events in more than one channel can appear to be very far
from simultaneous, particularly at slow chart speeds. To overcome this apparent time differ-
ence, most recorders now offer pen offset compensation, which delays the signals of all but
the final channel. This has the disadvantage that changes may not appear on the chart until a
considerable time after they have happened.

With modular recorder designs, each pen hasits own mechanical system (including motor
and feedback device) associated with it too drive it backwards and forwards across the chart.
Pen tray is the general term for such mechanical systems. With some recorders, the pen drive
electronics are integral with the pen tray.

Thisisadevice which, together with a disposable multi-colour cartridge, allows multi-point
recorders to mark the chart.

An umbrella term which means: the value of an input channel, derived channel, totaliser,
counter, timer etc. measured in engineering units (e.g. Degrees Celsius). See also Measured
value,

A set of contacts which changes state as aresult of ajob list being run. Relays are energised
continuously except when ‘in alarm’, so that if power to the recorder failsthey go into their
‘alarm’ state.

Also known as a resistance temperature detector (RTD), aresistance thermometer is con-
structed of a material whose resistance variesin a known way on the temperature it is exposed
to. Theresistance variation is non-linear, but for any given type, this non-linearity iswell
known and invariable and is compensated for by linearisation tablesin the recorder memory.
See Analogue output.
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Setpoint

Shunt

Span

Trace

Thermocouple

Threshold
Timer
Totaliser

Transducer

Transmitter

Writing system

Zero

Also known as ‘threshold’, thisis the point at which an alarm becomes active or inactive. See
also hysteresis.
The input circuit of each recorder channel measures voltage signals. If current signals are
connected to the recorder, alow value resistor must be placed across the inputs, to convert
the current signal to Volts, according to Ohms law (Volts= Ampsx Ohms). Thus, a0to 20
mA (0.02 Amps) signal applied across a 250 Q resistor produces a voltage range of

0to (0.02 x 250) Volts =5 Volts.
Such resistors are called * Shunt resistors’ or * Shunts’ for short, and are usually of very close
tolerance.
Span has two common meanings: the right-most grid of the chart, or the value given by
(maximum value - minimum value). The two meanings are identical where the minimum
valueis zero.
The line produced on the chart or display screen showing the value of the process variable
being measured.
A junction of two dissimilar metals which produces a small voltage, the value of which de-
pends on the temperature of the junction. The voltage variesin a non-linear way with tem-
perature, but for any given type, thisnon-linearity iswell known and invariable and is
compensated for by linearisation tables in the recorder memory.
See setpoint.
Timers carry out general timing functions, and can initiate job lists.
A mathematical function which allows flow rates (e.g. cubic feet per second) to be converted
to actual quantities (e.g. cubic feet).
A device which produces an electrical output proportional to temperature, flow rate, pressure,
speed, position etc. Common transducers are potentiometers, thermocouples, resistance ther-
mometers (RTDs) and flow meters.
Thermocouple wire (compensation wire) is expensive, and if the thermocoupleis along way
from the measuring device, it is often cheaper to instal a‘transmitter’ local to the thermocou-
ple. Thisdevice convertsthe mV signal from the thermocouple to a mA signal which can
then be wired to the recorder using normal copper wire. Transmitters can be self powered, or
they may need power generated for them. Most recorders can be fitted with Transmitter
Power Supplies as an option.
A general term used to describe the mechanical means of moving pens/printheads across the
chart width. The term often includes the paper transport system used to drive the chart
through the cassette.
Zero is generally taken to mean the value associated with the left-most grid line on the chart.
Its actual value need not be zero, aslong asit is less than the Span value.
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ANNEX A

RECORDER SPECIFICATION

LIST OF CONTENTS
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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 I
The rated impulse voltage for equipment on nominal 230V ac mains is 2500V.

POLLUTION DEGREE 2
Normally, only non-conductive pollution occurs. Occasionally, however, atemporary conductivity caused by conden-
sation shall be expected.
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ANNEX A RECORDER SPECIFICATION

A1l GENERAL SPECIFICATION

1/0 Board types

Input board types

Output board type

Max. number of I/0 boards per type
Max number of inputs

Max number of outputs

Maximum number of traced channels

8-channel universal input; 16-channel dc input

8-channel relay output; 4/8 channel analogue output

7 off 8-channel i/p, 4 off 8-channel analogue o/p, 7 off 4-channel analogue o/p, 7 off relay o/p; 6 off 16-channel i/p

96 dc inputs; 56 resistance inputs; 78 contact closure.

Relays: 8 x no of free slots; Analogue outputs: 32 in any combination of 4- or 8-channel boards

45 in any combination of input, output and derived channels.

SBC memory size
AH243487U200 Type 2:
AH243748U300 Type 3:

128kB RAM + 32kB EEPROM
256kB RAM + 64kB EEPROM

Memory protection

RAM / clock-support battery type
Support period (no power to recorder)

EEPROM (for configuration)

Battery-supported RAM for clock, totalisers etc.
Nickel-Cadmium (rechargeable)

3 months min. at 25 °C; 1 month min. at 50 °C.

Environmental Performance

General

Temperature limits Operation:
Storage:

Humidity Operation/Storage:

Maximum altitude

Protection

Shock

Vibration

To BS2011: 1981

Oto+50°C

20 to +70 °C

5 to 85% RH; non-condensing

< 2000 metres

IP54 (door and bezel); IP31 (sleeve).

BS EN61010 1990 (safety); [EC 873: 1986
BS EN61010 1990 (safety); IEC 873: 1986.
Also recovers from 2g peak at 10 to 150 Hz

Electromagnetic compatibility (EMC)

Emissions

Immunity

BS EN50081-2
BS EN50082-2

Electrical Safety

To BS EN61010: 1990 class 1.

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 20 mm. 3.15 Amp. Fast blow.

100 ms at 60% load.

Physical

Bezel size

Panel cutout size

Depth behind bezel rear face
Weight (Eight-channel instrument)
Panel mounting angle

* DC inputs are defined as Volts, mV, mA, thermocouple and contact closure, but do not include resistance inputs.

288 mm. high x 360 mm. wide x 53 mm. deep.
273.5 mm high x 348 mm. wide. (+ 1.4 mm. - 0 mm.)
450 mm. (inc. rear cover); 410 mm. (no rear cover)
20 kg. max.

Up to + 30° from vertical.

(Continued)
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A.1 GENERAL SPECIFICATION (CONT.)

Performance

Maximum scan and update rate All parameters in 1 second
Maximum print rate (trending) 45 channels per second
Maximum chart speed 1500 mm/hr.

Clock accuracy Better than 50 ppm

Printing system

Type 14-needle dot matrix printhead with six colour disposable ribbon cartridge.
Trace colours Red, orange, green, blue, violet and black
Ribbon life > 5 million dots per colour; > 1 million black text characters.
Print needle diameter 0.35 mm.
Dot spacing (vertical) 0.083 mm. (chart speed < 300 mm/hr.); 0.17 mm (600 mm/hr);
0.33 mm. (1200 mm/hr.); 0.42 mm (1500 mm/hr)
Dot spacing (horizontal) 0.4 mm.
Characters per line 104
Noise level 55 dBA max. (door closed).
Maximum print rate 45 channels / second (trending)

Paper transport

Type Tractor feed with selectable chart speed from 1 to 1500 mm/hr. (0.4 to 60 inches/hour)

Chart length 22 metres (z-fold - fold depth 75 mm.); 32 metres (roll)

Chart width 274.5 mm. overall; 250 mm. calibrated.

Chart visible length 155 mm.

Resolution (horizontal) + 0.2 mm.

Pen-to-paper accuracy 0.25% of calibrated chart width

Transport accuracy Better than 10 mm. in 32 meters
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A2 UNIVERSAL 8-CHANNEL INPUT BOARD SPECIFICATION

General specification
Number of inputs
Termination

Input types

Input type mix

Measurement frequency

Step response to within resolution

Noise rejection Common mode:
Series mode:

Maximum common mode voltage

Maximum series mode voltage

Isolation (dc to 65 Hz; BS EN61010)

Dielectric strength

Insulation resistance

Input impedance

Over-voltage protection

Open cct. detection (to 200 mV range)

8

Edge connector / terminal block

DC Volts, dc millivolts, dc milliamps (with shunt).

Thermocouple, Resistance thermometer (2- or 3-wire), Ohms, Contact closure

User selectable during channel configuration.

All channels in 1 second

2 seconds

150dB above 45 Hz. (channel-channel and channel-ground.)

67dB above 45 Hz.

250 Volts

10 mV at lowest range; 500 mV peak at highest range.

Installation category II; Pollution degree 2 (See page A -1 for definitions)

300 V channelto-channel (double isolation) and channel-to-ground (basic isolation)
2350 V ac (channel — channel) 1350V ac (channel - ground) (both 1 minute type-tests)
50 MQ at 500V dc.

>10 MQ (68.8kQ for 10V range)

60 Volts peak, 500 V through 50 kQ resistor

65 nA current max.; 8 seconds recognition time (max.); 40 MQ minimum break resistance.

DC input ranges
Ranges available

Temperature performance (worst case)
-10t o +40mV
-50t 0 +200mV
-500mV to +1V
-5V to +10V
Shunt/Attenuator Fitting method:

Additional errors:

-10 to +40 mV; -50 to 200 mV; -500 mV to +1 V; -5 V to +10 V (100V with attenuator)

80ppm/°C pf reading + 27.9ppm/°C of range
80ppm/°C pf reading + 12.4ppm/°C of range
80ppm/°C pf reading + 2.1ppm/°C of range
272ppm/°C pf reading + 4.7ppm/°C of range
Resistor modules mounted on user's terminal block
0.1% (shunt); (0.2% attenuator)

. Performance (worst case)
Range Resolution in instrument at 20 °C
—-10 mV to + 40 mV 1.4 uv 0.083 % reading + 0.056 % range
—50 mV to + 200 mV 14 pv 0.072% reading + 0.073% range
-05Vto+1V 37 uv 0.070% reading + 0.032% range
-5t0+10V 370 pv. 0.223% reading + 0.034% range

Thermocouple data
Linearisation errors

Bias current

Cold Junction (CJ) types (selectable)
Cl error

ClJ rejection ratio

Remote CJ

Upscale/downscale drive

0.15 °C or better

<2 nA (<10 nA at 70 °C)

Off, internal, external, remote.

0.5 °C or better

25:1 minimum

Via any user-selected input channel.
Configurable for each channel

TIC type Range ('C) Standard
B + 200 to + 1800 |IEC584.1:1977
Cc 0to + 2300 Hoskins Note: Previous versions of the re-
E -200to + 1000 |IEC584.1:1977 . - . .
J 220010 + 1200 |EC584.1.1977 corder came with NiNiMo linearisa-
K -200to + 1370 |IEC584.1:1977 t|on |n$ead Of N| M 0N|C0
L -200 to + 900 DIN 43710
N -200to + 1300 |IEC584.1:1977
R -200to +1760 |IEC584.1:1977
S -50to + 1760 |IEC584.1:1977
T -250to +400 |IEC584.1:1977
V) -100to + 600 DIN 43710-85
NiMoNiCo -50to +1410 ASTM E1751-95
Platinel 11 -100 to + 1300 Engelhard R83
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A.2 UNIVERSAL 8-CHANNEL INPUT BOARD SPECIFICATION (CONT.)

3-wire RTD data
RTD linearisations
Linearisation errors
Influence of lead resistance error:

mismatch:

Pt100 figures (worst case)

Pt100, Pt1000, Cul0, Ni100, Ni120
0.012 °C or better

0.15 % of lead resistance

1 ohm per ohm.

RTD type Range ("C) Standard
Pt 100 - 200 to + 850 IEC751: 1981
Pt1000 - 200 to + 850 Based on IEC751: 1981
Culo -20 to + 250 General Electric
Ni 100 -50to + 170 DIN43760
Ni 120 -50to + 170 Based on DIN 43760
Range °C Resolution Performance (worst case)
g in instrument at 20 C
- 200 to + 200 0.02°C 0.033% reading + 0.32 °C
- 200 to + 1000 0.14°C 0.033% reading + 1.85 °C

Ohms ranges

Ranges available

Temperature performance (worst case)
0 to 180Q
0 to 1.8kQ
0 to 10kQ

0to 180Q; 0 to 1.8kQ; 0 to 10.0kQ

35ppm/°C of reading + 34.3ppm/°C of range

35ppm/°C of reading + 14.6ppm/°C of range

35ppm/°C of reading + 1.9ppm/°C of range

Lead ; Performance (worst case)
Range resistance Resolution in instrument at 20 °C
0to 180 Q 10 Q 5mQ 0.033% reading +0.070% range
0to 1.8 kQ 10 Q 55 mQ 0.033 % reading + 0.041 % range
0to 10 kQ 10 Q 148 mQ 0.037 % reading + 0.020 % range

Other linearisations
Tables available

V value; (value)®?; (value)®?; User defined tables (up to 3 off)

Contact closure (switch) inputs

Type Volt-free contact

Wetting voltage 2.5 Volts nominal

Minimum latched pulse width 125 ms.

De-bounce Inherent 1 second.
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A3 16-CHANNEL DC INPUT BOARD SPECIFICATION

General specification

Number of inputs

Termination

Input types

Input type mix

Measurement frequency

Step response

Noise rejection Common mode:
Series mode:

Maximum series mode voltage

Safety isolation (BS EN61010)

Dielectric strength

Input impedance

Over-voltage protection

Open cct. detection (85 mV range only)
Damping

16

Edge connector / terminal block

DC Volts, dc millivolts, dc milliamps (with shunt). Thermocouple, Contact closure (not channels 1, 8, 16)

Software selected on configuration for each channel*.

All channels in 1 second

1.5 seconds

150dB above 45 Hz. (channel-channel and channel-ground.)
> 60dB between 10 to 100 Hz.

Hardware range +50 mV.

Installation category II; Pollution degree 2 (See page A-1 for definitions)

300 V channelto-channel (double isolation) and channel-to-ground (basic isolation)

2350 V ac (channel - channel); 1350V ac (channel — ground) (both 1 minute type-tests).

> 10 MQ (68.8kQ for 5V range)
60 Volts peak, 500 V through 50 kQ resistor

65 nA current (max.); 8 seconds recognition time (max.); 40 MQ minimum break resistance.

2,4, 8,16, 32, 64, 128 or 256 secs. time constant, as configured.
Damping improves o/p noise and performance figures listed in the table below.

DC input ranges
Ranges available
Temperature performance (worst case)
-15 to +85mV
-1V to +5V
Shunt
Additional error due to shunt

-15mV to +85 mV; -1.0 Vto +5V

80ppm/°C of reading +12.9 ppm/°C of range.
272ppm/°C of reading +7.8 ppm/°C of range.
Resistor modules mounted on user terminal block

0.1%.
Range Resolution Pe_rfqrmance (worst ciase)
in instrument at 20 C
—-15mV to + 85 mV +55uv 0.072% reading + 0.071% range

-10Vto+5V

+ 280pV

0.223% reading + 0.055 range

Thermocouple data (in addition to the above)
0.15 °C or better

Linearisation errors

Bias current

Cold Junction (CJ) types (selectable)
Cl error

ClJ rejection ratio

Remote CJ

Upscale drive

<2nA (<10 nA at 70 °C)

Off, internal, external, remote.
1 °C or better

25:1 minimum

Via any user-selected input channel.

Configurable for each channel

* Maximum of eight different linearisations (seven + linear) allowed per board.

Contact closure inputs not available on channels 1, 8 and 16.

Note: Previous versions of there-
corder came with NiNiMo linearisa-
tion instead of NiMoNiCo.

T/C type Range (°C) Standard
B + 200 to + 1800 IEC584.1:1977
C 0to + 2300 Hoskins
E -200to + 1000 IEC584.1:1977
J -200to + 1200 IEC584.1:1977
K -200to + 1370 IEC584.1:1977
L -200 to + 900 DIN 43710
N -200to + 1300 IEC584.1:1977
R -200to + 1760 IEC584.1:1977
S -50to +1760 IEC584.1:1977
T - 250 to + 400 IEC584.1:1977
U -100to + 600 DIN 43710-85

NiMoNiCo -50to +1410 ASTM E1751-95

Platinel 1l -100 to + 1300 Engelhard R83
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A.3 16-CHANNEL DC INPUT BOARD SPECIFICATION (CONT.)

Other linearisations
Tables available

v value; (value)®?; (value)>’?;User defined tables (up to 3 off)

Contact closure (switch) inputs (not available for channels 1, 8 and 16)

Type

Wetting voltage

Minimum latched pulse width
De-bounce

Volt-free contact
2.5 Volts nominal
250 ms.

Inherent 1 second.

A4 RELAY OUTPUT BOARD SPECIFICATION

No of relays per board
Contact format
Estimated life at 60VA load*
Max contact voltage™
Make:
Continuous:

Max contact current*
Break:

Maximum switchable power*
Isolation (BS EN61010)

Dielectric strength (1 minute type-tests)

Eight

Single pole change-over (single set of common, normally open and normally closed contacts)

1,000,000 operations

250 Volts ac.

8 Amps

3 Amps

2 Amps

60 watts or 500 VA

Installation category II; Pollution degree 2
250V ac channel-to-channel (double isolation) and
channel-to-ground (basic isolation)
1350V ac (contact to contact)

2350V ac (channel to channel)

1350V ac (channel to ground)

* With resistive loads; derate with reactive or inductive loads as per figure A4, in which:

F1 = Actually measured on representative samples

F2 = Typical values (according to experience)

Contact life = Resistive contact life x Reduction factor.

A5 ANALOGUE OUTPUT BOARD SPECIFICATION

F

1
0.9

0.8

o o o
U o N

Reduction Factor F—»=
o
I

o
w

F2

F1

N

N\

[

0.8 0.6 0.4 0.2
Power factor (cos ¢) ——

Figure A4 Derating curves

General specification
Number of outputs
Termination
Output types
Current:
Voltage:
Output frequency
Output damping
Resolution
Isolation (dc to 65 Hz; BS EN61010)
Channel to channel:
Channel-to-ground:
Dielectric strength (BS EN61010)
Channel to channel:
Channel to ground:
Insulation resistance

Four or eight as ordered

Edge connector / terminal block

Current or Voltage as configured for each channel
0 to 25mA max. at up to 24 V

-1to 11V atup to 5 mA

All channels in 1 second

250 msec rise time (10% to 90%)

0.025% full scale, monotonic.

Installation category IlI; Pollution degree 2 (See page Al for definitions)

250V RMS or dc (double isolation)
250V RMS or dc (basic isolation)
(1 minute type tests)

2350 V ac

1350V ac

50 MQ at 500V dc.
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Symbols
2-LINE SOftKeY ...t 3-5
A
Absolute alarms ..........ccccveeiiee e, 4-22,4-25
Access
Permissions ........ccccvevieeiiiiiiiiiiee e 4-42
To circuit boards .......cccceveeeiviiiiiiieee e 4-16
To configuration
ACK SOftKEY ...
Adaptive recording On/Off ...........ccccciiiiiiieeiiiins 4-15

Adding items to a group
Address (Circuit board)
ADJUST SOftkeY ....ccovvviiiiiiiiiiieeeeecieiiis
ADVANCE softkey (Chart) .........ccccoevvvviieeeieeeiieiins 3-8
Alarm
Acknowledge .......ccevveeiiiiiien s 3-10
ACHION Lot 4-22
Adjust setpoint
Configuration ........ccccceveeeiiiiiiie e 4-25
COUNLEIS i
(O] 01T £-1 0] SHN N
Configuration
Totaliser ..............

Aligning the printhead to the chart ........................ 4-47
Analogue output
DiagnOoStiCS ..occoviiiiiiiiee e
OFfSEBL ot
Range .......cccoeeue
SOUICE ittt
Specification
Using as a Transmitter power supply
Archive interval ..........cccooiiiiiiii e

INDEX

C (Cont.)
AdAreSSEeS oo 4-16
Alarm configuration 4-22t04-26
Average..................... 5-13
Calibration .................. 4-48to4-50
COlOUN e 4-28

4-34
4-28
4-28
2-12
Range & zone copying
Range configuration ............cccoeiiiieiiieeiiniiiieee.
Input channels .........ccccccceeiiiiiinnns
Output channels .........ccccceeeeeiiinne
TAG coiiiiiiiii
Trace configuration
VIBW i

A/B selection by operator
Configuration ..........cccceeeiiiiii e
Character Set ..........coceeevvieeeiniie e
Chart
Calibration ..o 4 - 47
Configuration ............occocieeieiiieeiiiis 4-14t04-36
Illumination tube replacement ...............cccveeeee.. 6-2
ON-Off . 3-8
Replacement
ROI e 1-13to1-15
Z-FOId oo 1-10to1-12
Chart speed
A/B SettiNg ...cooieiieeee e 4-15
Available settings ........cccviiiiieeiiiee e 4-15
Configuration
SeleCHioN ...eveeiiiic e
CHT CPY SOftKeY ....eeeeiieiiiiiiiiiiiee e 3-20
Circuit board

ACTON Koy oo Address sefting .
ASCIl Format .... 4 - 33. See also Memory Card Manual égg;TshTLnngber """
Autoconfiguration ..........ccccoeveiiiiiiee e 4-41 Software versi(;H """""""""""""""""""""""""
Autodisplay Configuration ............ccccevevveeeeeeieiiiins 4-32 cic
Automatic divs (ZONE) ......cccvvvvieviieeiiiiiiieiiee e 4-27 Calibration 4-49
Average (Rate-of-change alarms) e Semné ........................................................ P
Averaging Maths funCtions .........cceoveevvsiiivvvreeesss 5-13 ClEAI KBY ...ttt 4-6
B CLOCK softkey
Configuration .........cceeeeeiieiiiiii e 4-11
Battery replacement ...........cooveevieeiiiiiiiieeee s 6-2 (@] o 1=T -1 (o] LSRR 3-17
Cold junction
C Calibration ... 4-49
CALIB SOFtKEY .vvvvveveveerraereesseeeeesseeee 4-481t04-50 TEMPEIAIUIES oovoeo 4-39
Cancel key Type sel_ectlon .................................................... 4-13
CARDS SOMtKEY .....ooomiereeeeessareeeeeeessesseeeneceeennns 4-12 Configuration
CHAN SOftKEY .....cooereveesreereesseeseeseseeseese 3-10 ACCESS wooonsivvressisns s s s 2-1
Changing Alarm_s .......................... 2-10to2-11, 4-22to4-26
Battery pack AUtOAISPIAY ..o 4-32
Chart ..
Chart illumination tube ... 6-2
Channel
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Configuration (Cont.) D (Cont.)
Channel DISPIAY eeeeiiiiee e
Format of displayed items
LaNQUAGE ...ttt eeeeeeeeeeeeeeeeees
Mode
EXAMPIES ...veiiieeieiiiiii e
Display (Diagnostics)
DISPLAY softkey .......ccooccuvveeenen.
Dot density On/Off .........eeiiiiiiiiie e
Duration (TIMEr) ....ccoiiiieiiieee e
Dwell (alarm configuration) ...........cccooeccvivieeeeneennn. 4-25
E

Group 2-13, 4-29 Electrical Installation ...........ccccceevieeeeniiee e 1-9

INSIIUMENt ... 4-10to4-36 ENET KEY rrvvvoeeeeeeeeeeeeseeeeeseeeeeeseseeeseeeeeseee 2.3 4-6

Internal event ..., 4-30to4-36 Event

Mgth_s PACK . 5-10 CONFIGUFALION vvveooeeeeeeeeeeee e 4-30t04-31

Printing on the chart ............ccoooiiie 4 -50 Jobs

Qua_llty MONItOriNg OPLiON .......uvvveiiiiieeeeieeeeeeeeen 5-24 Source

ROIlING MEMOIY ... 5-22

B 1101 GO F

Totaliser ) )

Transfer Fail-safe setting ..........cccocevviiiiiiininns 4-19, 4-21
Conflgurat|on access d|Sab|ed by comms message 7-3 FaI|UI’e to ad]USt message ....................................... 7 - 2
Configuration transfer Wiring ..............cc.co.ceeeueruernnn 1-9 Failure to calibrate Message ... 7-2
Copy configuration ...............ccc...... 2-16t02-17, 4-34 Failure to remove adjustment message . 71-2
COSHH DATA Failure to remove calibration message e 1-2

|nked r|bbons _____________________________________________ 7 - 4, 7-5 First SWItCh-On ............................................................ 2 '2

Nickel-Cadmium batteries ........................ 7-6,7-7 FORMAT softkey
Counter Memory card .........ccooeeviiiininnne,

Change Pre-Set ..........coovvevevererererseesersesiensenan, Scale & Log formats

_____________________________________________________________________ Fvalue equation ..........c.cccooveriiiiiiniicncn,
CUISOI KBYS ...t G
Customised SCalES .......ccccevciiiiiiiiiiiiie e 4-27 Group
CYCLE softkey ...................................................... 4-13 AVEIAGE . .uuiiiiiiiiiiiiiiniainibibeb b eberereeereerere e ererereree 5-13
D Configuration ..........cccccvvvveeiiee e 2-13, 4-29

Content

Damplng tlme CONSLANES .o, 4-19 FOI’mat .................................................................
Date Selection ... 2-13, 2-14

Format selection ...........cccoeveiiiiiiiiiiee e 4-11 H

Real-time date setting ...........ccccoieieiienniiiiiiee, 4-11

VIBW i High select maths function .............ccccecevevevevennne, 5-19
Decimal point position HOLD SOftKEY ...voveeeeiiiiieieieeseieiee e 3-7
Default (DIagnOSLtICS) ..o.ooeeveiiiiiiiiiiiee e Home key
Derived channel Hysteresis

Configuration ...

VIBW .o 3-13 |
Descriptor Input

ghannel ................................................... 2-12, 4-28 PN 4-45104 - 46

ounter

Timer Break response.........ccccoveviiiiiiiiiic e 4-19

T s Channel calibration. ... A A8 t04-50

Totaliser

- RaANGE oo 4-18
Deviation alarms ... :
Di . SCAlING .vveiiieiie e 4-19
iagnostics ..........
S TYPE ot 4-18
Digital alarms .........cccceeeiiiiiiiiieee s .
S UNIES . 4-19
Digital input [egends ..o 4-18 ;
Dimensions Installation
DIR softke Electrical ........ooovvviiiiiiii 1-3,1-9
y MechaniCal .........ccoveviiiiiiiic 1-3
Ribbon cartridge .........ccooveiieeiiiiee e 1-15
Index HA245000
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| (Cont.) M
Instrument configuration ...............ccceeen. 4-10to4-13 M CARD SORKEY .vvvcovoreeeeeeeeeeeeseeeeeeeeeeese e 3-20
Internql eveljt Mass flow maths functions
CONIQUIATION oovvvvvvvvrvininnnesies LINGAT ..o 5-16
JODS e SUATE FOOL . vvveeeeee oo 5.17
Source. ................................................................ Maths channels. See Derived channels
Interpolation On/Off Maths pack
INTERVL Spftkey ................................................... CONfIGUIALION ..o 5-10t05 - 11
Invalid configuration message ..........cccceeevvveeerinneen. 7-3 EQUALIONS «.eoeeveeeeeeeeeeeeee e 5-13105- 19
Invalid index MesSage ........c.ccvevveeriiiieneienrie e 7-3 Functions ... 5-12105- 13
J Introduction .......... 5-10
MATHS softkey 3-13
Job Mechanical installation ............ccccccveviieeeniir e, 1-3
Configuration Memory card functions. See Memory Card Manual
ALBIMN L Memory card tESES .......ccccereeiiiieee e 4-40
COUNLEIS ..evviiiiiiei e MEMORY SOftKeY ....ccoeiiiiiieieeieeee e 3-19
Internal event ..................... Message
TIMEr i, Alarm message editing
TotaliSer ......ccccevvvvvevieniinns Editing ..ooceeee e
Control of rolling memory Printing ....coeeeieiee e
Overview .......... Miantenance, Preventive
Source search 3-17t03-20 MODE softkey
JOB SRC SOftkey ......ovvvevviiiiiiiiiiiee e, 3-17t03-20 DiISPIAY .eeeeie et 3-5
JOBS SOftKEY ....vveviiiiiieiiieee e 4-26 Print mode A/B Setting .........ccccvevvvieeeeiiiiee e 4-15
Print Modes ... 3-9
K
Keyboard N
UPPET ittt 2-2,2-3 Non-latching alarms...........cccooiiieneen 4-22
KEYS SOftKeY .....evvviiieiiieeeeeiiieee e 3-14, 4-12
@)
L
OFFLINE SOftKEY ....evveiiieiiiiiiiiii e 3-20
LANG'GE SOftkeY .......cooviiiiiiiiiiiiiiicc e 4-12 ONFEITO ottt e e e e e eanes 4-21
Latched alarms ON/OFF softkey (Chart) .....ccccoccvveeeriiireeeeeee e 3-8
LED indicators Operator
LIN TAB SOftKeY ....ccoviiiiiiiiiiiiiee e 4-13 Access to configuration ........c.ccccceveeviciiees e 4-42
Line thickening .........cccccoviiiiiiiii e 4 -28 Interface .......cooeevveeeeeeeeiien.
Linearisation table Messages
ENtry ..o, 4-13 Rolling memory control
TYPES oo 4-19 Options
Log Counters .......ccc.......
Configuration .........ccccovcveieiiiieeer e 4-33 Installation
CONENLS ...evviiiiiiie 4-33 Maths pack .........ccccveeeveeeiiniiiiiiieenee,
Destination (Chart or Memory card) .................. 4-33 Quality Monitoring .........cccveeeeveeeeenneenn.
Format of logged items Rolling memory .
Formats.......cccooeiiiiiiii TIMEIS e
INILTIALION .o 3-16 TOtalISErS .vvveeeee e
Interval Output
A/B setting for 1og 1 ......ccvveevvivieiiiieee e, 4-15 Adjustment
Operator Selection ..........cccceeervieicieninienieeene 3-9 TYPE e
Tofile............. 4 - 33. See also Memory Card Manual Output (Diagnostics)
LOG INT SOftKEY ...couvviiiieiiiiiiiccee e 3-9 Oxygen
Logging Concentration measurement ............eeevvvvvevnnnnnn. 5-18
TO Chart ...oeveieie e 4-8to4-14 Potential measurement............cccccceeieiiiiiiiinennn. 5-18
TO MEMOIY Card .....cooviiiiiieeee e 4-9
Low select maths function ...........cccccccocviniiieninnne 5-19
HA245000 Index
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P S
PACKED Format 4 - 33. See also Memory Card Manual SAFELY NOLES ... i-3
Page SCroll KBYS ..o, 4-6 SBC SIZE ettt eeeee e 4-36
Panel CUt-0UL..........ooeeiiiiiicee e 1-3 Scale
PARK SOftKEY ....eeeieiiiiiiiiei e 3-8 A/B Configuration ............ccccceeeveeeeeeeeeeeeeenne 4-27
Parking the printhead CUSLOMISING ..vveeeeeeeeeeeeeeee et 4-11
PASSWD SOftKEY ....ooviiiiiiiiii, PrNting ON/OFf ..o, 4-27
Password Serial communications tests.................... 4-39t04-40
ENtering NEW .........uueiiiiiiiiiieieeee e 4-12 Set point adjustment
INItIAl ..o Configuration .........cccceeeveeveeiieiie e
Preventive maintenance Totaliser .................
Print modes ... SET PT SOftKEY ...veevvvicieicvieciecece e
PRINT SOftKEY .....oveiiieii e Setting the chart speed
Printer must be off line message - Setting the printhead position on the chart ........... 4-47
Printer must be on line message SHUNE VAIUE ...
Printhead Signal wiring
INPUL SIGNAIS ... 1-9
Softkey CuStOMISING .......ccuvvieiiieeieiee e 4-12
SOtWArE VEISION ....cvvieiiieee e 4 -36
Printing Source (analogue output channels) ...................... 4-21
Configuration .........cceeeiieeiiiii e 4-50 Span
Messages on the chart A/B configuration ...........ccoceeeeeeeeeeeneene e
Time and date in messages ............cccccceevceennee 3-16 Setting printhead position
PROCESS Softkey .......cccocieiiiiiiiiiiiiins 3-13t03-20 Specification
16 channel dc input board ....................... A-6toA-8
Q 8-channel universal input board .............. A-4toA-8
Quality MONItOMNG .......c..cvveeeeeeeceeeeeeeeeeeeeeeeneen. 5-23 Analogue outpUt DOArd .........covvvvviiniininienns A-T7
GENETAl ... A-2, A-3
R Relay output BOArd ..........ccccvveveeeeeeeeeeeeeeeeen A-7
SPEED softkey
Rate-of-change alarms ... 4-23,4-25 Static PreCaUtIONS .......c.c..veevvceeeerceeieeereeeeseseeeneeenas i
Rate-of-change maths function ........................... 5-13 SHAtUS INIALOTS ......cvoveeceececeee e
Recorder _ STATUS SOFKEY ..eveooeveeeeerreereenn.
Labelling symbols .........ccooeeiiiiii e i-3 Stopwatch maths function
Messages..... LR PP PR PR AP A 7-2t07-3 Supply voltage
Reference (Deviation alarms).............ooooenennss 4-25 CONNECHON ..o 1-3
Relative humidity maths function ...................... 5-14 FUSE i
Relay Wiring
SHTIUS oo Switch maths function..............cccceceveeveereeeeeeeeenes 5-19
REM CJ SOftkeY .....oovvvriinnes Symbols (Recorder labelling) ............cccoovevevevieennne i-3
Remote CJ Channel SYS ERR SOMKEY ...veooeeeeereeeeeereeseseee 3-18, 4-13
Remove adjustment System error diSplay ..............ccceeveeeueeereeereeereennnns 3-18
Removing the writing system ............cccccccceeeeeeenn. 4-16
REPORT SOftKEY ...cvvveieeeiie et T
Restore factory calibration
RESTORE SOftkey _________________________________________________ Tag ....................................................
RH maths function ... Temperature UNItS ........ccoceovrveeinineee e
Ribbon cartridge replacement ..............cccccocouee... 1-15 Text Only print MOe ..o
ROIING QVETAGE .....vecvoeeeceeveeeeee e 5-13 Text Priority print mode
Rolling memory TEXT SOFtKEY .
CoNfIQUIrAtioN ...........ccurecuciriciricce e Time
Enable/Disable Pre-set time entry ......cccocvveiriee e 4-11
Introduction ..o mv o Real-time clock setting ..........cccccveeeeieeriiiiiiieee. 4-11
JOD CONEION ..., View
Operator CONtrol Of ............cooveveeeeeeeeeeeeen. 5-20 Time (Rate-of-change alarms) ........................... 4-25
Replay Time stamp maths function ..............ccccceevieeinnne. 5-19
REPIAY/SIOP ..o 5.21 Time/Date inclusion in messages................c...c.... 3-15
Index HA245000
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T (Cont.) V;
Timer
Configuration .........cccveveeeeiiiiiiee e 5-8 Value (Rate-of-change alarms) ..........ccccccciiiiinnis 4-25
Enable / disable .........ccccooviiiiiiiii 5-8 Version of SOftware ..o 4-36
Totaliser View
Change pre-Set .....ccovevveeiiiciiiiiieee e 3-13 AdJUSIMENT ..o 4-46
Configuration ..........cccccvveveeeee i, 5-4t05-9 Channel calibrations ...........cccccciiiiiiiiiiiee 4-50
View value Of ....ccccveeiieiiiiire e 3-13 SYSIEM EITOIS ...iiiiiiiie e
Trace Time and Date ....
Configuration ...........ccccevveeiieeeeeiiiiineen 2-12, 4-28 TotaliSer ValUe ..........oeeeeeeeieiiieeeeeeeeeieee e
Generator maths function ...........ccocceeeeiiiieeenns 5-23
Priority print mode ..........cccceeiiiiiiie 4-15 W
Table entry ... 4-13 Wiring
TRACES softkey ... 4-15 Configuration transfer .............cococeeeeeeeeeeveeeenns 1-9
Transfer Configuration ..........ccccceeeviiviiiieiieee e, 4-35 INPUE SIGNAL rvveoveeeeee e eeee oo
TRANSFER SOftKEY .......coorvviriirciniecinnnis 4-35 SIGNAl oo
TRC TAB softkey Supply voltage
Tr!gger (JOB) e 4-26 Writing system removal
Trigger alarms ......ccoeeeiveeiiiieiieee e 4-22,4-25
U Z
. Zero
Units Adjustment of printhead position ....................... 4-47
Counter s 5-6 Zero and span chart SEtiNg .........ov.eveeeevererrenenn.
Input/derived channels 4-18 Zirconia probe maths functions
Unlatched alarms.................... 4-25 Zone
Unspanned (zone) ................. 4-27 A/B selection by Operator ...........c.cccceeeerennn. 3-12
User linearisation tables 4-13 CONfIQUIALION ...vvveereeeeeeeee e 2-11, 4-27
Using an analogue output as a Transmitter power Sul - 6 ZONE SOFKEY ..o 3-12
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Inter-Company sales and service locations

Australia
Eurotherm Pty. Limited.
Unit 10.
40 Brookhollow Avenue,
Baulkham Hills,
NSW 2153
Telephone: 61 2 9634 8444
Fax: 61 2 9634 8555
e-mail: eurotherm@eurotherm.com.au
http://www.eurotherm.com.au

Austria
Eurotherm GmbH
GeiereckstralRe 18/1,
A1110 Wien,
Telephone: 431 798 76 01
Fax: 43 1798 76 05
e-mail:eurotherm@eurotherm.at
http://www.eurotherm.at

Belgium
Eurotherm BV,
Kontichsesteenweg 54
2630 Aartselaar
Antwerpen
Telephone: 32 3 320 8550
Fax: 32 3321 7363

Denmark
Eurotherm Danmark A/S
Finsensvej 86,
DK 2000 Fredriksberg,
Telephone: +45 (38) 871622
Fax: +45 (38) 872124
e-mail: salesdk@eurotherm.se

Finland
Eurotherm Finland,
Aurakatu 12A,
FIN-20100 Turku
Telephone: 358 2 25 06 030
Fax: 358 2 2503 201

France
Eurotherm Automation Division Chessell
Parc d'Affaires,
6, Chemin des Joncs,
BP55
F - 69574 Dardilly, CEDEX
Telephone: 33 0 4 78 66 55 20
Fax: 3304 78 66 55 35

Germany
Eurotherm Deutschland GmbH
OttostralRe 1,
65549 Limburg
Tel: +49 (0) 64 31/298 -0
Fax: +49 (0) 64 31/298 -1 19
e-mail:info@regler.eurotherm.co.uk
http://www.eurotherm-deutschland.de

Great Britain
Eurotherm Limited,
Faraday Close,
Worthing,
West Sussex BN13 3PL
Telephone: +44 (0)1903 695888
Fax: +44 (0)1903 695666
e-mail:Sales@recorders.eurotherm.co.uk
or: Support@recorders.eurotherm.co.uk
http://www.eurotherm.co.uk
Hong Kong
Eurotherm Limited,
Unit D, 18/F Gee Chang Hong Centre,
65, Wong Chuk Hang Road,
Aberdeen.
Telephone: 852 2873 3826
Fax: 852 2870 0148
e-mail:eurotherm@eurotherm.com.hk

India
Eurotherm DEL India Limited,
152, Developed Plots Estate,
Perungudi,
Chennai 600 096,
Telephone: 91 44 4961129
Fax: 91 44 4961831
e-mail: info@eurothermdel.com
http://www.eurothermdel.com
Italy
Eurotherm SpA,
Via XXIV Maggio,
1-22070 Guanzate,

Como.
Telephone: 39 031 975111
Fax: 39 031 977512
e-mail:info@eurotherm.it
http://www.eurotherm.it

Japan

Densei Lambda K.K.,
Strategic Products Dept.
5F Nissay Aroma Square,
37-1, Kamata, 5-Chome,
Ohta-ku,
Tokyo 144-8721
Telephone: 81 3 5714 0620
Fax: 81 35714 0621
e-mail (Sales): k.iwama@densai-lambda.com
e-mail (Technical): v.rendle@densai-lambda.com
http://www.densei-lambda.com
Korea
Eurotherm Korea Limited,
J- Building
402-3
Poongnab-Dong,
Songpa-Ku
Seoul, 138-040
Telephone: 82 2 478 8507
Fax: 82 2 488 8508

Netherlands
Eurotherm BV,
Genielaan 4,
2404CH Alphen aan den Rijn,
The Netherlands
Telephone: 31 172 411 752
Fax: 31 172 417 260
e-mail: Sales@eurotherm.nl
http://www.eurotherm.nl
Norway
Eurotherm A/S,
Vollsveien 13D
1366 Lysaker,
Postboks 227
NO-1326 Lysaker

Norway,
Telephone: 47 67 592170
Fax: 47 67 118301
http://www.eurotherm.no
Spain

Eurotherm Espafia SA,
Pol. Ind. De Alcobendas,
Calle de la Granja 74,
28108 Alcobendas,
Madrid.
Telephone: 34 91 661 60 01
Fax: 34 91 661 90 93
http://www.eurotherm.es

Sweden
Eurotherm AB,
Lundavagen 143,
S-21224 Malmé.
Telephone: 46 40 38 45 00
Fax: 46 40 38 45 45
e-mail:info@eurotherm.se
http://www.eurotherm.se

Switzerland
Eurotherm Produkte (Schweiz) AG,
Schwerzistral3e, 20,
CH-8807 Freienbach.
Telephone: 41 55 415 44 00
Fax: 41 55 415 44 15
e-mail:epsag@eurotherm.ch
http://www.eurotherm.ch

United States of America
Eurotherm Recorders Inc.
741-F Miller Drive
Leesburg
VA 20175-8993
Telephone: 1 703 669 1342
Fax: 1 703 669 1307
e-mail (Sales): sales@chessell.com
e-mail (Technical): support@chessell.com
http://www.chessell.com
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EUROTHERM LIMITED
Faraday Close, Durrington, Worthing, West Sussex, BN13 3PL
Telephone: 01903 695888 Facsimile: 01903 695666
e-mail: info@eurotherm.co.uk
Website: http://www.eurotherm.co.uk
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In

8 - Channel dc input board
(typical input signal wiring)

DC Volts, DC my ———— | C|18
Thermocouples —m 8 —1 | v |17
¥ Tis| Channel 8
_ 15 “Polarisin‘g.
Clia key position
DC mA inputs + 13
v Channel 7
| |12
Shunt assy. 11
10
9
8
(O
Microswitch, relay c7
contact etc. vie Channel 6
— 1|5
4
- — | C|3
L lvi2 Channel 5
|1
+
c |18
Attenuator v |17
aesy, s Channel 4
15 “¥— Polarising
key position
Three-wire T _|ct4
resistance VAL Channel 3
thermometer T 112
11
10
9
8
Two-wire C’ cl7
resistance g i AVAI Channel 2
thermometer 115
a4
Potentiometer 2>-«@< lcis
V|2 Channel 1
=

order to prevent mis-mating, a polarising

key can be located between contacts 15 and 16.

16 - Channel dc input board
(typical input signal wiring)

DC Volts, DC mV ———— |V- |18
Thermocouples —— I [4[17 Channel 16
+
V- |16
_ VAL Channel 15
4
DC mA inputs — Channel 14
+ V+
%) 10
4 V.
3 11
_g Shunt assy. Vilg Channel 13
2 2 Polarising
= 8 key position
£ v- |7
ey Channel 12
o V+| 6
BE
S o 7 Channel 11
5] v+
3
e WE Channel 10
% V+
= Microswitch, relay lj i |y |t
g contact etc. = v Channel 9
c
=
< V- |18
@ — VAT Channel 8
= — v-|16
g %iL VAT Channel 7
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