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SAFETY WARNING

THISINSTRUMENT INCLUDES APPARATUSUSING VOLTAGES THAT CAN ENDANGER LIFE. ITISTHE
DUTY OF ALL PERSONSWHO MAY BE CONCERNED WITH OPERATION OR WORK UPON THE
APPARATUSTO COMPLY WITH CURRENT ELECTRICITY SAFETY REGULATIONSAND TO BE
THOROUGHLY CONVERSANT WITH ALL REGULATIONS GOVERNING THE WORK THEY UNDERTAKE.

DISCONNECTION OF THE PROTECTIVE EARTH INSIDE OR OUTSIDE THE APPARATUSWILL MAKEIT
DANGEROUS. INTENTIONAL DISCONNECTION IS PROHIBITED.

DO NOT USE FUSES OF A TYPE OR RATING DIFFERING FROM THOSE SPECIFIED.
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INTRODUCTION

Analyser

The Luft type of infrared bench is a non-dispersive double beam analyser in which the gas
to be measured is passed through an optical cell, either continuously, or as astatic
sample. Although the instrument output isin terms of gas concentration, the bench
operates as acomparator. That isits output is not absolute, but is established by
standardising with aknown gas mixture at a point on the calibrated scale.

Infrared gas analysis operates by measuring the absorbtion of infrared energy by
heteroatomic gas molecul es. The technique does not work for homoatomic molecules such
as chlorine or nitrogen gas. Each heteroatomic gas has a unique "fingerprint" of how
much energy it absorbs at each wavelength. Care must therefore be taken due to
"interference" of another gas which absorbs energy at the same wavelengths as the gas
to be measured. The Luft type IR analyser offers the maximum selectivity and sensitivity
because it actually uses the gas to be measured in the detctor, thus exactly matching the
absorbtion spectrum.

A typical Luft bench layout schematically are shown on the following two pages., Note
that the layout isfor abench with asingle short analysis cell (and along make-up cell),
whereas the schematic arrangement shows a combination of analysis and make-up cells.

Essentially abench consists of an infrared (heat) source and rotating shutter in a'source
box', and apair of ‘cells in parallel to each side of adifferentia 'detector'. The detector isa
diaphragm between two resevoirs of the target gas..

One cell isthe reference cell through which is passed 'zero' gas (i.e. agas which contains
negligible traces of the gasto be measured). The other analysis cell contains the sample
gas, and will vary in length according to the nominal concentration of the range of gas
measured. If accuracy isrequired over awide range of sample concentration, two or more
analysis cells (each optimised over part of the range) may be included. Any differencein
length between the reference and analysis cell/sis made up by make-up cells, containing
'zero' gas.

All internal surfaces of the cells are gold plated to minimise lossesin energy transfer.

The shutter is rotated by a stepper-motor at low frequency (200 RPM, to give achopper
frequency at 6.6Hz) between the source and the cells, whereby infrared energy is passed
simultaneously through the reference and analysis cells. The phase of the shutter is
synchronised to the detector output via a gating sensor.

A 'zero setting' shutter trims the energy balance to the cells. This shutter is stepper-motor
driven during a'coarse zero' operation, and nulls the detector output to the nominal zero
operating point. The shutter does nor rotate, but moves across the cell windows asa
variable aperture.

A further 'phasing' adjustment can be made via a slotted shaft located under the source
box. This affects the position of the source, and is set up during manufacture, or after a
new sourceisfitted. Under normal use, no adjustment of this control is necessary.

The source box will usually contain air. If however this causes some interference with the
measured gas, or contains an element of it (e.g. CO), the box will be 'purged’ continuously
with 'zero' gas.

The detector consists of a sensitive diaphragm separating two fixed volume cavities,
which are optically coupled (and with interposing thin film if necessary) to the cells. Both
cavities contain 100% concentration of the gas measured under partial vacuum, and are
interconnected. Theinterconnection isavery small gallery, intended to give long term
pressure balance.

The diaphragm forms a capacitive arm of a bridge circuit, so that the position of it can be
measured. The arrangement istherefore sensitiveto, and is used to measure, changesin
pressure across the diaphragm. The difference in enegy absorbed by the sample cell
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compared to the reference cell, causes a difference in the available energy to be absorbed in
the two resevoirs of gasin the detector. This differential absorbtion causes the gas pressure
to increase more in one half of the detector rather than the other, thus casuing deflection in
the diaphragm. This deflection is measued as atiny change in capacitance in the detector.

The action of the source shutter isto pulse infrared energy which isreceived
simultaneously by the cavities of the detector. The energy viathereference cell is
constant, whilst that viathe analysis cell varies according to that absorbed by the gasin
the cell. Since thisabsorption is proportional to the level of concentration in the sample,
the energy received is proportionately less.

Thereceived energy creates pressure pulses across the detector, which differentially
increase with increasing sample concentration, and which, after suitable conversion. give
rise to a detector output proportional to sample concentration

Under normal use there are no parts which require servicing.

Assuming there are no problems associated with the supply of zero gas, an occasional
'‘Coarse Zero' adjustment may be necessary. This can be asign that the sourceis
deteriorating, or varying with time; providing however, that this adjustment is successful,
thereis no need to service the bench because of this.

A deteriorating source may also be combined with an inability for the instrument to
achieve span adjustment (which is done electronically), asisa'leaking' detector. If a
problem with the detector is suspected however, under no circumstances should it be
dismantled, asthiswill certainly stop it working.

Aswith this and other optical arrangements, most problems are associated with internal
contamination through dust or water, and therefore maintaining a 'clean’ sample is the best
way to achieve reliability.

A new dimension in operational simplicity has been added by the use of a microprocessor
controlled LCD dot matrix display and interactive function keys. Automatic fault free
start-up and a purged shut-down feature minimise operator error and allow unattended
use.

Applications

L uft type detctors are particularly suitable for providing a cost effective method of
measuring gasesin process industry or research applications..

The analyser is of 5U height and istherefore equally convenient on the laboratory bench,
inal19" rack, or when used as a portable site trial measurement tool.

Getting Started

Installation.
Unlessyou are familiar with the installation of gas analysers, we recommend that you read
the INSTALLATION section up to and including O.

Operation
Read all of section0(BASIC OPERATION) and follow the instructions. Thiswill take you
through a step-by-step sequence to allow the measurement of your sample gas. Read
section 0 (OPERATION) to learn about all the analyser functions.

Configuration
Read section 0in ANALY SER CONTROL S for basic instructions on the configuration
syntax, then continue with that section for individual parameter information.

Maintenance

Read ROUTINE MAINTENANCE section 0to keep your analyser in first class condition.
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Special Requirements

The sample must have adew point at least 10 °C below the local ambient temperature. |If
your sampleis hot and/or wet, use one of our 200 series cooler driersto reduce the
temperature and water content.

You will also require calibration gases. Use pure Nitrogen to set the zero point. Usea
dilution of span gasin Nitrogen to set the span point.

The analyser may requires a constant supply of Nitrogen to the Zero port for correct
operation please check the flow schematic in the appendix section.

Luft type analysersare susceptible to vibration, which can cause spuriousreadings. It is
recommended that special consideration is made to mount the instrument where vibration
will be minimised. In some application shock mounting may be necessary

Should the analyser have any special operation requirement the additional information will
be added to the appendix.
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SPECIFICATION

Accessories
Chart recorder cables for voltage or current output.

RS232 cablesto suit both 9 and 25 way connectors.

Accuracy and Repeatability

+0.1 % of range

Ambient Pressure Effect

Output isdirectly proportional to absolute barometric pressure (measured at EXHAUST
port).

Ambient Temperature Effect
Zero

+0.1 %/°C

Span

0.1 %/°C

Chart Recorder Output

Add +0.02 % of range per °C.

Analogue Outputs

Voltage

Non-isolated 0 - 10 Vdc representing selected range with £15 % over-range (-1.5 Vdc to
11.5Vdc).

Lowest |oad resistor 2 kW.

Continuous short circuit allowed. Recovery < 15 min.

Current

Isolated 4 - 20 mAdc representing sel ected range with £15 % over-range (1.6 mAdc to 22.4
mAdc).

Highest loop resistance 600 W including cable and any current sense resistor.
Continuous open circuit allowed. Recovery <2 min.

Range Indication

Non-isolated 0 - 8 Vdc representing the sel ected range number.

Ranges are numbered from 1 (most sensitive) to 8 (least sensitive) and the output changes
by approximately 1 VVdc for each range step. The actual number of ranges used, and
therefore indicated, depends on the analyser.

L oss of mains power, or adisconnected signal cable, isindicated by a measured output of
0Vdc.

Lowest |oad resistor 2 kW.

Continuous short circuit allowed. Recovery < 15 min.

Bypass Flow Sensitivity
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Lessthan £1 % change in reading from 0.2 to 2 I/min into ambient pressure exhaust.

Detector
Gasfilter correlation, non dispersive infra-red with solid state detector.

Detector Noise
+0.1 % of range

Range time constants can be configured to suit application sample noise. Longer time
constants will reduce noise at the expense of response time.

Digital Inputs

Digital control lines are provided for the remote control of Range, Input Port, Sleep
(Standby), and Calibration. The inputs are arranged for contact closure to Common
Return to represent the TRUE condition. Thisis sometimes referred to as“ Negative
Logic”. All voltage levels are with respect to the Common Return line.

Absolute maximum (most positive) input +5.0 Vdc.
Absolute minimum (most negative) input -0.0 Vdc.
Logic 1 (TRUE) leve <1.2 Vdc.

Logic O (FALSE) level > 3.7 Vdc.

Digital Outputs

Digita linesare provided for the remote indication of the analyser status. Range, Input
Port, Calibration in Progress, Calibration Failed, High Alarm, and Low Alarm are available.

V oltage must not be applied to these outputs. Continuous short circuit to Common
Returnisallowed.

Logic 1 (TRUE) level <1 Vdc at 5 mAdc sink to Common Return.
Logic 0 (FALSE) level from anominal +5VdcviaalkW resistor.

Dimensions

Analyser
Rack or bench mounting 5U high. 180 x 485 x 420 mm
205 x 520 x 430 mm - bench case
470 x 630 x 590 mm - packed
Weight approx.22 kg.

Display
240 x 64 pixel LCD display with switchable back-light shows concentration units and gas
inlarge, clear characters

Vertical bar graph of chart output with alarm markers.
Sampleflow indication.
Range, control, and message areas.

Multi-screen operation provides full analyser status and configuration facilities.

Drift

Zero drift less than 0.5% of range over 24 hours at constant temperature and pressure.
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2132  Span drift lessthan 0.5% of range over 24 hours at constant temperature and pressure.

214 Environment
2141 Ambient Temperature5°Cto 35 °C.

2142 Dew Point at least 10 °C less than local ambient temperature.
2143 Keep out of direct sunlight, away from sources of radiant heat, and clear of drafts.

2144 Protect from vibration

2.15 Fault Relay

2151 Volt-free single pole changeover relay with the de-energised state indicating the fault
condition.

2152 Contact ratingsare 1 A at 50 Vdc.
2153 Isolation> 10 MW at 50 Vdc.

2.16 Linearity
2161  +0.5% of range.

2.17 Options
2171  With or without an internal sample pump.

2.18 Pneumatics

2181  Sample connections use ¥4" (6.35 mm) tube and fittings. Inlet pressure -5 psi(-0.345 bar,
-34.5 kPa) with pump to 7 psi (0.483 bar, 48.3 kPa). Flow rate0- 2 1/min.

2182  Spanand Zero connections use ¥4' (6.35 mm) tube and fittings. Inlet pressure -5 psi
(-0.345 bar, 34.5 kPa) with pump to 7 psi (0.483 bar, 48.3kPa). Flow rate 0 - 2 I/min.

2183 Exhaust(s) use 1/4" tube and fittings. Do not obstruct or pressurise the exhaust port.
Exhaust lines should have a minimum bore equivalent to thin walled1/4” PTFE tube. For
dual range analysers with dual exhaust ports, two separate exhaust lines are required, and
these should not be commoned | ess than 1 metre from the analyser.

2.19 Power
2191  Switchable between 115 Vac and 230 Vac £15%, 50 Hz and 60 Hz compatible.

2192 Maximum power consumption 200 VA during warm up.
2193 Fuserating 6.3 A (115Vac) or 3.15A (230 Vac). Fusetype ' T’ (HBC).
2194  Fused IEC 320 plug on rear panel accepts |EC 320 sockets for USA and related territories.

2195 Dual fused IEC 320 plug on rear panel accepts |EC 320 sockets for Europe, UK, Ireland,
Cyprus, Mdlta, and Gibraltar.

2.20 Pump Control Output

2201 0-24Vdcoutput for direct connection to the Pump Control Adaptor. Short circuit
allowed for up to 5 mins. Short circuit current < 70 mAdc.

2202 Can be used to drive the input to most Solid State Relays for control of aremote pump.

2.21 Ranges
2211 A 100/500/1000 ppm

2212 B 1000/5000/10000 ppm
2213 C  1510%
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2214 D 5/10/20 %
2215 E 25/50/100 %
2216 A+B DUAL
2217 A+C DUAL
2218 A+D DUAL
2219 A+E DUAL
22110 B+C DUAL
22111 B+D DUAL
22112 B+E DUAL

2.22 Response Time
2221 Typically 4 secondsto Tqq.

2.23 Safety

2231 Theanalyser has been constructed in accordance with prescribed safety standards. All
hazardous circuits are shielded.

2.24 Sample

2241 The sample gastemperature must not exceed 40 °C and must have a dew point at least
10 °C below local ambient temperature.

2.25 Serial Interface

2251 RS232C serid interfaceusing ‘AK’ protocol provides full remote control and reporting
facilities.

2252 Baud rate can be set to 1200, 2400, 4800, 9600, or 19200.

2253 Parity can be set to none, even, or odd.

2254 Databitscan besetto 7 or 8.

2255 Stopbitscanbesetto 1 or 2.

2256 XON/XOFF control can be set on or off.

2257 Factory set to 9600 Baud, no parity, 8 data bits, 1 stop bit, XON/XOFF enabled.

2.26 Warm-up Time
2261 Usablein2min. Full accuracy inl hr.
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3. INSTALLATION

CAUTION

THE ANALY SER MUST NOT BE USED WITHOUT A SAFETY EARTH
CONNECTION.

THE SENSOR CAN BE AFFECTED BY MOISTURE AND
PARTICULATE. USE A COOLER/DRYER AND PARTICULATE FILTER
TO PRE-CONDITION HOT SAMPLE GASES.

31 Introduction

311 Installation requires the use of atool set compatible with electrical and pneumatic skills.
A suitable set of toolsfor aminimum installation consists of an electricians flat bladed
screwdriver for the mains connections, a sharp knife for cutting PTFE tubing, a 9 16" (14.3
mm) A/F spanner for 4" fittings, and an 11/16" (27.5 mm) A/F spanner for 3/8" fittings.
Full installation of remote control, chart recorder, and other features will require the use of
asoldering iron plus solder, wire cutters, wire strippers, small pliers, and aworking
knowledge of the equipment to be connected. Plumbing in stainless steel will require the
use of pipe cutters and benders. We, or our local agents, can offer an installation service
if you do not have the necessary skills.

312 Nearly al functions provided by the front panel can be mimicked by commands sent via
the RS232 serial port. Connect the serial port to one of the ports on the host computer, or
to the serial port of any PC having either ‘ Signal’ or ‘* Custom’ software to effect control.
For those wishing to write their own software, sections 7 and 8 define the communication
protocol and lists the commands available together with their parameters and responses.
The‘AK’ protocol isthe preferred method of data-1ogging where a PC based systemis
available. The PC RS232 port may require customisation if the available analyser RS232
settings are not suitable for the PC or host computer.

313 Connections to analogue data-logging equipment or chart recorders are available on the
CHART connector. Voltage and isolated current outputs are available. Consult the
specification section 2 for load restrictions.

314 The pneumatic and electrical connectors are found on the rear panel.

3.2 Analyser Location

321 The analyser can be bench or rack mounted and should be placed in adry and sheltered
location out of direct sunlight, avoiding drafts, and protected from water ingress. Care
should be taken to avoid vibration.

322 Observe the environmental limitations listed in the specification section.

323 The analyser relies on ventilation through the base, sides, top, and rear panel. Do not
obstruct these areas. When mounting the analyser in arack, a 1U gap must be left above
and below the analyser. It may be necessary to provide air conditioning for arack
mounted system if it would cause the local ambient inside the rack to exceed the
environmental limitations of the analyser.

3.3 Rack Mounting

331 Unscrew the four feet and retain in a safe place prior to rack mounting. Plastic buttons on
the outside edge of the base provide a“‘gliding’ surface when using rack supports.
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Figurel Figurel Electrical & Pneumatic Connections

Mains Power Connections

Wiring

All mains |eads supplied with the analyser are colour coded and must be connected
according to the following instructions to make the analyser safe for use.

Connect the BROWN wireto the LIVE (L) pin of the mains plug.
Connect the BLUE wireto the NEUTRAL (N) pin of the mains plug.
Connect the GREEN/Y ELLOW wireto the EARTH (E) pin of the mains plug.

Analyser

The analyser is supplied with a2 m long mains lead, with an IEC320 socket at one end for
connection to the analyser. The other end should be connected to a mains plug to suit
the local supply outlet.

Check the local mains voltage and set the Voltage Selector Switch on the rear panel to the
115 or 230 position according to the supply. Seethe analyser specification for allowed
variationsin mains supply.

Check that the fuse(s) fitted are suitable for your mains supply. 115 Vac requires6.3 AT
and 230 Vac requires 3.15 AT.

If your mains supply has no earthterminal, a separate earth must be connected to the M6
stud on therear panel. Thisstud can also be used to provide a common ground or screen
for remote control or data acquisition equipment. Consult aqualified electrician if you
have no earth terminal at all.

No Local Earth

If the local mains supply does not provide an earth connection, you must supply an
independent one. Consult aqualified electrician.

A mains distribution panel should beinstalled to provide earthed power outlets for each
item. You may wish to include extrafacilities for datarecording or computer facilities at
the sametime.

Gas Connections

The analyser isvery sensitive to moisture condensation.

Ensurethat all gasinletsare from adry and cool source. -
Although the analyser isfitted with an internal samplefilter m @
for sensor protection, an external filter isrequired to remove N

larger particulates.
Figure2 Tube Fitting Assembly m I @;]

All pipefittings have the same assembly method. Cut the
tubing to length ensuring that the ends are cut square. m:@j
Slide the nut and ferrule over the tube. Insert the tube into

the end of thefitting and hold it firmly against the internal
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shoulder. Slidethe nut and ferruleto the fitting and tighten the nut until it is*finger
tight”. Tighten the nut afurther 14 turns with a suitable spanner. When connections are
remade, it is only necessary to tighten the nut slightly with the spanner after making it
“finger tight”. End inserts may be necessary when using PTFE tubing to prevent
buckling.

Calibration Gases

Calibration gases must use Nitrogen as their diluent.

Span Calibration Gas

Y ou will require a source of span calibration gas. This should have a concentration of the
span gasin aNitrogen diluent with avalue that falls within the calibration range of the
analyser and be similar to the results you expect to be measuring. Fit aregulator capable
of providing up to 15 psi (1.03 bar, 103 kPa) to a bottle of calibration gas. Connect the
regulator to the analyser port labelled SPAN using ¥4" tubing. Ensure that the regulator
and piping are clean and not contaminated. If the gas bottle is sited some distance from
the analyser, make a note of the concentration value on the calibration certificate. Y ou will
need to configure the analyser using this value prior to calibration.

Flow is proportional to input pressure which should not exceed 7 psi (0.483 bar, 48.3 kPa).

Zero Calibration Gas
Y ou will need a source of zero calibration gas.

Fit aregulator capable of providing up to 15 psi (1.03 bar, 103 kPa) to a bottle of zero
calibration gas. Connect the regulator to the analyser port labelled ZERO using ¥4"
tubing.

Ensure that the regulator and piping are clean and not contaminated.
Flow is proportional to input pressure which should not exceed 7 psi (0.483 bar, 48.3 kPa).

The analyser requires a supply of zero gasat all timeswhen it isin operation.

Sample

Depending on the application, sample gas may be at an elevated temperature. Reduce the
sample temperature to below 40 °C. Itsdew point should be at least 10 °C below local
ambient temperature.

Connect the sample line to the port labelled SAMPLE. Flow is proportional to input
pressure.. Do not exceed 7 psi (0.483 bar, 48.3 kPa).
Exhaust Outlet(s)

If the sampl e contains toxic gases as defined by your local legislation, vent this outlet(s)
to asafe areaor in amanner described by the legislation.

Connect the rear panel port(s) labelled EXHAUST to asafe vent area using 1/4" thin
walled tubing.

For dual range analysers with dual exhaust ports, separate exhaust lines should be used,
and they should not be commoned less than 1 metre from the analyser.

Chart Connections

10
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CHART Output Function
vauT 1 'o\ VOUT1 Voltage Output
AGND g
VOUTZ 7 1,° VOUT2 Not used
AGND | &
XgNUT,‘S 113 o VOUT3 Not used
O
XgJIGE : ;‘r 00 VRANGE Range Voltage Output
= <
|ggﬂ S 1o IOUT1 Current Output
a2 5 15° IOUT2 Not used
RET2 14 o
QUTS 7 1o IOUT3 Not used
RET3 18 [~ otu
SCREEN g 1,
N
0B15 PLG
X‘flﬁw an r":ﬁr Tablel1l Chart Output Functions
conhaciar
Figure4 Chart Pin Allocations
361 Identify the 15 way ‘D’ plug and housing in the REMOTE
accessory kit. It connectsto the 15 way socket Fonge Dut D 00 =+ \)
labelled CHART. Always use screened cable pones et EES =510
with the screen connected to the connector Fengs 1a BT =2
Ronge In 2 RIZ2 4 N
She”. Ronge Return [ShV4 23 o
Gos Poth Out O GPOo S
. ) . Gos Poth Out 1 GPO1L 24
36.2 The connector pin alocations are shownin Cos Foth Fnable CEEN ¢
Figure4. Not all pinsare used. Cos Potn In I el 7150
Mode Out O MOo 8
363  VOUT2 VOUTS3, IOUT2, and IOUT3 are not R B——=5°
availablein thisanalyser. The other functions EEE é? 7 O%? foi o
. . ode eturn Vv 29 -
aregivenin Tablel Sleeo Tuput SLEEF I [°
L . Autocol Input ACAL 12 |
364  Atypical installation may use VOUT1 and Atoce Porurn ALz °
VRANGE connected directly to an adjacent porn loDetout el 92 o
chart recorder, or IOUT1 connected to aremote EoifofPreparess DL S ——
ontro eturn 34
datalogger. Voltage and current outputs are %wft éei\t e EEEEM =
H . Fault elay
available at the same time and are non- Foul® Feloy NO FRNOD 17 [ °
. . Faoult Return oV 36 o
interactive. 51,
| =10
365  VRANGE can be used over long distances. =
Any voltage drop down the line just offsetsthe View en reer of connector nES7 PLe

trace slightly. Range indication does not
require great accuracy. A good rule of thumbis
to useinteger voltages £0.4 Vdc to indicate the
range. A voltage below 0.6 Vdc indicates
analyser off or loss of power. A list of

Figure 3 Remote Connections

recommended
limitsisgivenin

voltage
Table 2.
Range Output
N° Low Voltage High Voltage
1 0.6 14
2 16 24
3 2.6 34
4 3.6 4.4
5 4.6 54
6 5.6 6.4

Table 2 Range Output Voltages

1
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3.7
371

372

373

374

375

3.76

Remote Connections

Identify the 37 way ‘D’ plug and housing in the accessory kit. It connectsto the 37 way
socket |abelled REMOTE on therear panel. Always use screened cable with the screen
connected to the connector shell.

The connector pin allocations are given inFigure 3. Not all functions are availablein this
analyser. Refer to sectionOfor full information.

Typical connections for switch, logic, and isolated logic are given in Figure 5 on page 12.
The grounded switch method of control is useful where the analyser must be placed in a
different areafrom the control and where only manual control is required. Computer or
process controllers should use the direct or isolated method of operation. Isolated
connections should be used if the analyser isin an electrically noisy environment, with
the analyser some distance from the controlling logic, and where the controlling logic is
connected to the local earth.

Some remote logic drives have sufficient drive to supply power to the CPU card viathe
[/0 lines when the analyser is switched off. This can cause an E2 Watchdog Reset code
to be displayed on the self check status page after switching off with the remote logic left
switched on. The code can be ignored under these conditions.

This condition can be eliminated by using opto-isolated couplings, by ensuring that the
remote control devices have open collector drives and inputs without pull-up resistors, or
by inserting small signal Schottky diodesin serieswith all control lines (anodesto the
analyser).

Volt freerelay contacts are available to warn of afault or error condition within the
analyser. The FRCOM (common) contact will be connected to the FRNC (normally
closed) contact when there is no power to the analyser and when thereisafault or error
condition. The FRCOM contact will be connected to the FRNO (normally open) contact
when power is present and thereis no fault or error condition detected. A local OV pinis
available on the connector if it is necessary for the fault detection logic to share the same
ground line as the other logic signals.

ANALYSER INTERFACE CONTROL
——————[rmmmmwl ————— —

—& R
e
& ) o
e
o ﬁu‘ : __ oo
<

|
|
|

Figure5 Typical Remote Logic Connections
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3.8
381

382
383

384

RS232 Connection

Identify the 9 way ‘D’ socket and housing in the accessory kit. It connects to the Sway
plug labelled RS232 on therear panel. Always use screened cable with the screen
connected to the connector shell.

The connector pin allocations are given in Figure 6.

The factory default for RS232 configuration is 9600 baud, no parity, 8 data bits, 1 stop hit,
and with XON/X OFF enabled.

The configuration can be changed from the front panel using one of the SET menus.
Refer to section 6.

R$232
RETURN S Q
9 o
mi
TX :g:;o
X g OD
—a
—1 14
View on raar OBES
of conrecter
Figure 6
R232
Connection
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4.

4.1
411

412

413

414

4.2

421

422

4221

423
4231

4232
424

4.3
431

432

433

434

BASIC OPERATION

Introduction

The following instructions guide you through the basi ¢ steps necessary to make
measurements. Full instructions for all measurement modes and programmabl e functions
aregiven in the OPERATION section of the manual. The date and time displayed when
switched on may not be correct. This does not affect the basic operation of the analyser.
If you want to correct it, refer to section 5 for full instructions.

The contents of the screen, and the function of the row of keysjust below the display
change according to the operation being performed. Labelsfor the top row of keysare
shown on the display. In the following instructions, these variable key functions are
shownin{} bracketswhilethe other (fixed) key functions are shownin[] brackets.

If thefunctionin {} bracketsisnot displayed on the screen when you are required to
pressit, press [ESCAPE] and repeat the whole key sequence from the beginning.

Refer to ANALY SER CONTROL S section 6 of the manual for afull description of all key
sequences.

Installation

point to at least 10 °C below the local ambient temperature.

CAUTION: thetemperature of the sample must be kept to lessthan 40 °C, and the dew

Connect the sample to the rear panel port labelled SAMPLE. Theinlet pressure must bein
the range -5 psig (0.35 bar, 35 kPa) to 7 psig (0.483 bar, 48.3 kPa) with respect to
atmospheric pressure to keep the flow within working limits. The flow meter to the right of
the display can be used as aguide; the ‘float’ should be within the two markers for normal
operation. You will need the sample pump option for negative pressures.

Y ou will require a source of span calibration gas. The actual concentration should be
similar to the expected range of results.

Connect a span calibration gas supply to the rear panel port labelled SPAN. Set the
pressure to 10 psig (0.689 bar, 68.9 kPa).

Y ou will also require asource of zero calibration gas (Nitrogen).

Connect a zero calibration gas supply to the rear panel port labelled ZERO. Set the
pressure to 10 psig (0.689 bar, 68.9 kPa).

The analyser requires a supply of zero gasat all timeswhen it isin operation.

Connect the outlet port(s) labelled EXHAUST to a safe vent area using 1/4" thin walled or
larger piping. For dual range analyserswith dual exhausts, use separate exhaust lines, and
do not common them less than 1 metre from the analyser.

Operation

Switch on using the front panel switch in the right bottom corner. Press‘1’ to turn on and
‘0’ toturn off. The top edge of the switch will show a blue colour when on.

After power has been switched on and some initial start-up screens have been presented,
the display will show the basic measurement, or PRIMARY screen. If you are using the
analyser in low ambient light conditions, find and pressthe { ILLM} key on the bottom
row of the screen to toggle the back-light on. If the ambient light is very bright, pressthe
{ILLM} key to toggle the back-light off to improve the contrast.

The basic display shows the current condition of the analyser immediately under the
concentration display.

The current range is also shown immediately under the concentration display. If the range
is not followed by theword AUTO ... press the [RANGE] button. The screen will label

14
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435

436

437

438

439
4391
4392

4393

4394

4310

43101

4311

4.4
44.1

442
443

two of the upper row of buttonsto show { MANUAL} and {AUTO}. Press{ AUTO} to
set automatic range changing.

Notice that to the right of the concentration the units are ppm or % and that the gasto be
measured is displayed.

Find the { SAMP} legend on the bottom row of the display and press the key immediately
below it.

Once the displayed condition is SAMPLE, you are measuring the sample gasin ppm or %
volume per volume concentration.

The analyser is configured at the factory for a calibration concentration value equal to the
highest range. If your calibration gas has adifferent value you must re-configure before
you calibrate otherwise the calibration will fail. In addition to the concentration value, you
must choose arange to use during calibration. The concentration must be between 10 %
and 115 % of the selected range.

To re-configure the analyser calibration ...
Press[SET]{ SPAN} to display the current settings for calibration.

Usethe [<], [>], [U], or [U] keys to select the span value. Press{EDIT} then the number
keys (numbers are printed on the panel above the key) to enter the value. If you enter a
wrong number usethe { DEL} key to erase the last entry. When the number is correct
press{EDIT} again.

Usethe[<], [>], [U], or [U] keysto select therange. Press{EDIT} then the[U], or [U]
keysto select the range to use during calibration. Press{ EDIT} again.

If the screen now shows the required calibration value and range, press [SET] to accept
the new datathen [ESCAPE] to return to the primary screen.

Unless the analyser was recently calibrated, the concentration value may not be as
accurate asyou require. Press{ CAL} and the analyser will automatically calibrate the
zero and span. When it hasfinished calibrating it will return to measuring sample.

Press[STATUS]|[PAGE ] to seethecalibration results. If the calibration failed, check that
both zero and span gas bottle valves are open and that the correct span calibration
concentration value has been entered (check the calibration certificate that came with the
cylinder).

If you accidentally press akey and the primary screen is replaced by a different one, press
[ESCAPE] to restore the primary screen. [ESCAPE] will always return you to the primary
screen from anywhere in the menu structure.

Shut-down

Press the key labelled by the display as{STOP}. The analyser will stop measuring and all
internal functions not necessary for operation will be turned off. The full shutdown
procedure will take several minutes while the sasmplelineisbeing purged. The condition
STANDBY will be displayed when the shutdown procedure is compl ete.

Closeall valves on the fuel and calibration gas supplies. Disconnect all piping and cables.

Turn the analyser off.

15
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5.

5.1
511

512

5.2
521

522

523

524

525

526

526.1
526.2
526.3

5.3
531

532

533

534

535

536

OPERATION

Introduction

Analyser operation is controlled directly by the operator from the front panel, by logic
control commands from a remote panel, or by RS232 serial port commands from a host
computer or by a PC with custom software.

This section explainsin detail how to operate the analyser using the front panel controls.
It includes all configuration instructions, and interpretation of the status information.
Refer to sections 0 and Ofor remote control instructions.

Analyser Basics

The detector output is proportional to the numb er of relevant moleculesin the optical
path. Itistherefore proportional to the path length as well as the absol ute pressure and
temperature in the chamber. The chamber is vented to the exhaust port(s) and is therefore
at the exhaust port(s) pressure. Venting the exhaust port to a safe vent area can lead to an
increase in pressure seen at the port and will therefore affect thereading. This can be
calibrated out if the pressure remains constant. A varying pressure will lead to calibration
errors for slowly changing pressures, or to noise for fast changing pressures.

The front panel display and keys allow you to read the measured concentration, to
configure the analyser for your particular requirements, or to interrogate it for operational
status.

All gasinputs and exhausts are connected at the rear panel.

Power connections, chart recorder outputs and remote control connections are on the rear
panel.

The analyser shows the current concentration on the front panel display, viachart
recorder outputs, or viathe RS232 serial port after an interrogation command.

Additional Reading
Refer to section 3 for full installation instructions.
Refer to section 4 for basic operating instructions.

Refer to section 6 for afull description of all key functions.

Manual Operation

The analyser is controlled using the keys on the front panel and information isread from
the back-lit display.

The analyser’s primary function isto display the concentration value. Gas path, range,
sample flow, chart recorder output, and health check status are immediately available.
Secondary viewing screens give more detail ed status information.

The screen layout varies depending on the information it needs to show you. Threebasic
types of display show primary, status, and configuration information and are accessed
using the [ESCAPE], [STATUS] and [SET] keys.

A menu structure is used to gain access to all features. The three basic types of display
have more than one page of information and which are accessed using the [PAGE- ] and
[PAGE ] keys.

Thetop row of six keys change function according to the information the analyser expects
fromyou. Thissimplifieskey entry since only functions applicable to your input are
available. Thesekeysarecalled ‘SOFT’ keys.

All other keys have fixed functions and are called ‘HARD’ keys.

16
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54 Primary Screen

541  Theprimary screen displays basic information and the most frequently used soft key
functions. It can always be reached by pressing the [ESCAPE] key from anywhere in the
menu structure. From this screen you can reach all other information and configuration
screens.

542 Concentration

5421 The concentration isdisplayed in large characters with the units and gas shown in smaller
charactersimmediately to theright.

5422 Thevalueisdisplayed with up to four significant figures, afloating decimal point, and
leading zero suppression.

543 Bar Graph

5431 Totheleft of thedisplay isavertical bar graph showing the fraction of the chart output
represented by the concentration for the current range.

544 Alarm Levels

5441 Totheright of the bar graphisavertical line on which are placed any alarm points that
occur on that range. A high alarm isindicated by aright angled triangle with the base at
the top, and alow level alarm isindicated by aright angle triangle with the base at the
bottom. Two alarm levels may overlap on the display. Refer to sectionOfor instructions
to view the numerical values and to section O to set them.

545 Flow

5451 Thegasflow from the selected input port (sample, span, or zero) isdisplayedasa‘float’ at
theright of thedisplay. Keep the flow between the two markers for specified performance.

5452 Flow isdependant on the pressure at the input ports. The sample port goesdirectly to a
particulate filter and the flow is controlled by an internal restrictor referenced to the
bypass pressure. The zero and span ports have additional input restrictorsto allow use
from gas bottles. Flow is controlled by adjusting the inlet pressures. Keep the ‘float’
within the two markers for specified performance.

54.6 Range

546.1 Thisrefersmainly to the chart recorder output range and the fraction of the range
displayed on the bar graph. The displayed digits are limited to the selected range.
Internal electrical ranges are not the same as the displayed ranges and are set by the
microprocessor to optimise resolution.

54.62 Rangeinformation is placed below the concentration and shows the range and units that
are being used. Theword AUTO is placed after the range information if automatic range
changing has been selected.

54.7 Control

54.71 Totheright of the display and on the same line as the range information is an indication
of the control method for the analyser. Control typesare LOCAL ONLY, SERIAL ONLY,
LOGIC, and LOCAL.

54.7.1.1 LOCAL ONLY.
5.4.7.1.1.1 The analyser will not respond to a remote control command from any source.
54.7.12 SERIAL ONLY.

5.4.7.1.2.1 The analyser will only change range, gas path, and initiate calibration when the command
isreceived from the serial port. These functions are removed from the soft keys.

5.4.7.1.2.2 No response to logic commands will be made even if logic control is enabled.
54.7.1.3 LOGIC.

5.4.7.1.3.1 The analyser can change range, gas path, initiate calibration, or place the analyser into
standby from thelogic inputs. These functions are removed from the soft keys. Front
panel keysfor functions under remote control areignored.

17
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5.4.7.1.3.2If serial control is enabled and the serial port sends an SREM command, control will
changeto SERIAL ONLY.

54.7.14 LOCAL.

5.4.7.1.4.1 Seria or logic control has been enabled. The analyser will continue to respond to key
controls provided that no request for serial control has been received at the serial port,
and that logic control for that function has not been sel ected.

5.4.7.1.4.2 Seria port control is established when an SREM command isreceived, and relinquished
when an SMAN command isreceived. Thedisplay will show SERIAL ONLY whilein
serial remote control. The serial port control will always prevent access viathe keys or the
logic inputs.

5.4.7.1.4.3 Logic control for aparticular function will be enabled when the enable line for that
function is set (short to ground, alogic 1, or a0V logic level). Control from the front panel
will be disabled for those functions under logic control.

548  Activity

5481 Thisareaisimmediately below the range information and displays the current analyser
activity. The most common activitiesare SAMPLE, STANDBY, CALIBRATING, ZERO,
and SPAN. Other messages may appear in this area.

549 M essages

549.1 Thereisamessage areaunderneath the Control information where the condition of the
calibration and internal health check isdisplayed. A “Warning” allows you to continue
with your measurements but you must treat the results with caution. A “Fail” has
detected an invalid conditions and has set the analyser into a safe condition which
prevents sample measurement.

5492 ‘StatusFail’ or ‘Status Warning’ will be displayed if one of the health checksis outside
limits. *Cal Warning' will be displayed if the last calibration failed and there are no other
health checks out of limit. Scroll through the status pages to find the problem.

5493 ‘StatusFail’ stops sample measurement and puts the analyser into standby. Zero and
Span can be selected while the source of the fault islocated. * Status Warning' allows
normal analyser operation from all gas paths.

5494 ‘'Ca Warning’ meansthat the last calibration failed and that the previous calibration
resultsare still being used. It will remain displayed until afull, valid, calibration is
performed ({ SAMPLE}{CAL}).

5410 SoftKeys.
54101 {SAMP} selects measurement of the sampleinlet port.

54.10.2 {STOP} causesthe analyser to enter a STANDBY mode after purging the internal gas
path with zero gas, turning off the pump.

54103 {ILLM} switchesthe display back-light on or off.

54104 {CAL} causestheanalyser to perform acalibration. Thetype of calibration depends on
the gas path. Refer to section 0.

55 Key Protection

551 All configuration, gas path, and range changing keys can be disabled |eaving the primary
and status screens available for viewing.

552 If there is no response to a soft key, press [STATUS] and read the state of key protection
at the bottom right of the screen. Keys should be ENABLED for front panel control.
Press[ESCAPE].

553 If Keysare DISABLED you will need to enable them. Refer to sectionOfor instructions.
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5.6
56.1

56.2

5621
5622
56.23
5624

5.6.3

5.7
571

5711

572

5.8
58.1

582

5821

5822

5.9
591

592

593

5931
5932
594

Second Display Screen
Pressthe key labelled [PAGE ]. An alternative set of soft key functionswill be displayed.
All other parts of the screen are identical to the primary screen.
Soft Keys
{SAMP} selects measurement of the sampleinlet port and performs as the primary screen.
{SPAN} selects measurement from the span inlet port.
{ZERO} selects measurement from the zero inlet port.

{CAL} causesthe analyser to perform acalibration. Thetype of calibration depends on
the gas path. Refer to sectionO.

To return to the Primary screen, press the key labelled [PAGE- ] or [ESCAPE].

Manual Range Selection

The current range is shown immediately under the concentration display. If therangeis
followed by theword AUTO it isin automatic range changing mode. Change to manual
mode using the following sequence.

Pressthe [RANGE] key. The screen will label two of the upper row of buttons to show
MANUAL and AUTO. Press{MANUAL}.

Press the [U] key to change to a higher range, or the [U] key to change to alower range.
Theranges ‘wrap around’ so that the next * higher’ range beyond the highest is the
lowest, and the next ‘lower’ range than the lowest isthe highest This‘wrap around’ does
not occur with automatic range changing.

Automatic Range Selection

The current range is shown immediately under the concentration display. If the range
information is not followed by theword AUTO, it isin manual range changing mode.
Change to automatic mode using the following sequence.

Pressthe [RANGE] key. The screen will label two of the upper row of buttons to show
MANUAL and AUTO. Press{AUTO}.

A change up will occur if the concentration goes above 95% of the current range, and a
change down will occur if the concentration falls below 80% of the next lower range.

Range disabling can be used to prevent particular ranges being selected. Automatic
range changing can only use enabled ranges. Refer to section Ofor full information.

Calibration
Calibration performs an internal adjustment of the zero point and span points.

Y ou will require asource of span calibration gas. Calibration *cocktails containing a
mixture of calibration gases for the simultaneous calibration of different gas analysersare
allowable provided that the gases will not react with each other or with the analyser gas
path materials. Y ou should use acalibration value of the same order as the value you
expect to be measuring. Y ou will also require a source of zero calibration gas (Nitrogen).
The span gas should use the zero gas as a diluent.

The type of calibration performed depends on the gas path selected. Referto  Table3
for the combinations. Pressing { CAL} when sampleis selected calibrates both zero and
span, automatically selecting the Zero and Span ports as

calibration proceeds. Gas Path Calibration
Zero calibrates the zero points on each range. Zero Zero Only
Span calibrates the analyser gain. Span Span Only
Pressthe key labelled by the display as { CAL}. The Sample Zero and Span
analyser will automatically calibrate itself using the zero

and/or span gases connected to the rear panel ports. During Table 3 Calibration Types
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595

5951

5952

596

597

598

5.10
5101

511
5111

5112
51121

51122

51123

the calibration period, the display will show theword CALIBRATING in the activity area.
After calibration, the analyser updates the internal offset and scaling factors using the
results of the calibration. If the calibration failed, a‘Cal Warning’ messageis placed on
the display to the right of the activity area..

Calibration uses the span concentration value entered using [SET]{ SPAN}. Thefactory
default isfull scale on the highest range. Restoring factory defaults also clears any
additional linearisation information that has been entered using the ‘ AK’ commands.

A common cause of calibration failureisan incorrect value for the span gas, and normaly
occurs after acylinder is changed. Always check the cylinder certificate, and, if possible,
repeat the calibration with a different cylinder, when a calibration failure occurs.

Calibration failure also occurs when the dynamic range of the analogue to digital
converter is exceeded. Thisnormally results from areduced sensitivity dueto adirty
optical path. The analyser requiresafull serviceif the detector fails and should be
returned to Signal or one of our authorised agents.

A calibration that fails does not change the internal offset and scaling factors; it
continues to use the original ones. Thisallows continued use of the analyser until the
cause of the failure can be determined and a correction then applied to the acquired data.
After you have all the datafrom your run, apply zero and span gas and record the results.
Usethe resultsto correct your data. Determine the reason for the calibration failure and
re-calibrate the analyser.

A combined zero and span calibration performs the zero part first. If the zero calibration
fails, aspan calibration is not performed. If the zero calibration is successful but span
calibration fails, neither theinternal offset nor the scaling factors are updated so that
continuity with previous readings can be maintained.

A manual calibration can be aborted at any time by pressing the { ABORT} soft key. The
internal offset and scaling factors are not updated. An automatic calibration (time of day
or interval, refer to section 0) cannot be stopped.

Password Protection

To prevent inadvertent changes to the operational status of the analyser, any keys that
affect gas path, range, and configuration can be disabled and password protected. Refer
to section Ofor instructions. Make sure that you keep arecord if you change from the
default password to one of your own.

Interrogation Ingtructions

Pressthe key labelled [STATUS]. Thedisplay changesto atext screen containing basic
information about the analyser status. Further screens are available using the [PAGE |
key. Usethe [PAGE- ] key to return to a previous status screen.

General Status

This page shows the general status of the analyser. Thetop line shows the analyser type,
status type, and the current date and time. A second presson the[STATUS] key causes
the date and time to be replaced by concentration. The display toggles between these
two modes for each presson the [STATUS] key. Thisfacility isavailable on all status

pages.

Activity shows the current operation in progress. Thiscan be STANDBY,

PURGING... nnnS, or CALIBRATING. STANDBY isan operational condition that keeps
the detector at its working temperature, but deactivates the gas path and the pump.
PURGING isthe intermediate stage before standby is achieved during which the sample
path is purged with zero gas. A ‘seconds’ count-down to zero shows the progress
through the purge sequence.

Gas Path shows the gasinput port used for analysis. The portsare SAMPLE, SPAN, and
ZERO. An additional indication of OFF is shown when all input ports are closed during
standby.
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51124

51125

51126

51127
51128

Flow shows the approximate sample flow in I/min. Digitisation may cause the value to be
negative or non-zero when no flow exists. Thisisnot an error condition.

Alarm 1 and Alarm 2 show the settings of the alarm levels. The value will be preceded by
> for ahigh alarm (the alarm operates on concentrations greater than the value) or by < for
alow alarm (the alarm operates on concentrations |ess than the value). Flashing text
indicates that the alarm condition exists.

Control shows the technique that controlsthe analyser. It may be LOCAL ONLY,
SERIAL ONLY, LOGIC, or LOCAL. Thefirst two are self descriptive. LOGIC means that
one or more functions are under the control of logic inputs. LOCAL meansthat itis
currently under local control but either logic or serial control could occur disabling the
local control. Refer to sectionOfor afull explanation of remote control.

Pump shows the status as ON or OFF.

Protection shows the front panel keysas ENABLED or DISABLED. Key disablingisa
feature available in one of the [SET] menus. When disabled, only the status and primary
screens, plusthe [SET]{KEY?} configuration function are accessible from the front panel.

This page shows the analyser calibration status. The top line shows the analyser type,

If acalibration fails, the calibration factors are not updated. 1f they had been, severe non-
linearity would occur making the analyser unusable without routine maintenance. Leaving
the original calibration factors unchanged allows the analyser to be used and correction

calibration factors within their allowed range and the results of the last calibration for each
calibration type. Thefirst column showsthe calibration TY PE (Zero, Span). The second

bands. The third column show the RESULT of thelast calibration. Calibration factors of

5113 Calibration Status

51131
status type, and the current date and time.

51132 The next line shows the date and time of the last calibration.

511.33 If automatic calibration has been set, the next line show the date and time that the next
calibration is due.

51134 Calibration determines the mapping of the raw datato arange offset and scaling factor.
Theraw datarangeisthat of theinternal Analogue-to-Digital Converter. Thereisan
allowed range of raw datafor zero offset and scaling (span) variations. The actual
location of the zero and span factors within their allowed bandsis expressed as a
percentage and displayed on the screen. If the zero or span locations fall outside the
allowed bands (i.e. greater than 100% of band) the calibration will fail.

511.35
factors applied to theresults at alater date.

511.3.6 Thedisplay isarranged in three main columns and shows the location of the current
column shows the CURRENT location of the calibration factors within their allowed
100% or more represent afailed calibration.

Left Right | Meaning

Thistype of calibration was not
attempted and therefore no data
transferred. Theresult shown isfrom an
earlier calibration which failed, or from
factory default values.

& Thislast calibration failed and the data
was not transferred.

An earlier calibration was successful and
the data was transferred for current use.

& Thislast calibration was successful and
the data was transferred for current use.

Table4 Calibration Results
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5.11.3.6.1 If the type of calibration was included in the |ast calibrate command a* is placed to the
right of the RESULT column. No* meansthat the datais from an earlier calibration.

5.11.3.6.2 If the calibration was good, a— is placed to the left of the RESULT column to show that
the calibration factor was made current as aresult of the calibration. No- means that the
calibration failed and the factor was not updated.

511363 Table 4 shows the meaning given to the symbol combinations.

511.3.7 Usethefigurein the Current column to determine how close to the limits the calibration
factors are, and to make ajudgement on the necessity for routine maintenance. We advise
maintenance for calibration factors over 80% but be guided more by the rate of change
than the absolute value.

5114 Health Status

5114.1 This page showsthe analyser health status. The top line showsthe analyser type, status
type, and the current date and time.

51142 Amb Temp give the current ambient temperature in the vicinity of the internal electronic
module. 1t will be about 15 °C higher than the surrounding ambient. Internal ambient
temperatures greater than 58 °C will cause a health check failure and put the analyser into
standby.

51143 P.S. Status shows the low voltage power supply health check as GOOD or FAULT.
Power supply problemswill cause a health check failure and put the analyser into
standby.

5.11.4.3.1 A failure of the +5V rail to lower than about 4.5 VVdc prevents the display and CPU from
working and cannot beindicated. Total operational failure or repeated showing of the
initial start-up screen and the audible ‘beep’ are symptomatic of thisfailure mode.

51144 Ref Pressgivestheinternal purge pressurein mbar. A statuswarning will be givenif the
pressure goes outside the limits of 50 mbar and 3500 mbar.

51145 Flow shows the selected gas port flow in I/min. Thefigureis only an approximation. Flows
lessthan 0.2 I/min or greater than 2.0 I/min will cause a health check warning.

5115 Self Check Status

5115.1 This page showsthe self check status. The top line shows the analyser type, status type,
and the current date and time.

51152 Thedisplay isarranged in columns showing the Fault Code and its Description for the six
highest priority faults. If there are more than six fault conditions, the lowest priority ones
arenot displayed. A full list of the fault codesis givenin sectionO.

5115.3 The self check status page of aworking and measuring analyser shows no errors.

51154 To maintain compatibility with the * AK’ protocol and its error reporting structure, the
Health Status indications are reported as error conditionsif outside acceptable limits.
These will be shown on this page.

5116 Alternative Status Display

5116.1 Whileviewing any status page, afurther press of the [STATUS] key changes the date
and time display areato show measured concentration. The [STATUS] key toggles
between the two modes for each [STATUS] key press.

5.12 Configuration

5121 Theanalyser can be configured using the [SET] key. Pressing [SET] will cause the top
row of keysto be redefined. These show the particular parameters that can be configured.
A presson [PAGE ] will giveafurther selection. Pressing one of these ‘ soft’ keys
changes the screen to show the current configuration for that function and allowsit to be
changed. A full description of all configuration instructionsis given in section 6.
including all key sequences required to complete each parameter.
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5122

51221

5123

5124

5125
51251

51252

51253

51254

51255

5126
5126.1

5126.2

5126.3

The basic sequence for all parameter setting isto press[SET], then the parameter to be
changed, then select a particul ar section using the arrow keys, press{ EDIT} to edit it
using the arrow or digit keys, press{ EDIT} to accept the setting, then [SET] to confirm all
data, then [ESCAPE] to restore the primary screen.

[SET]{ parameter} (<, >, U, U{EDIT}(U, U, or digits){ EDIT} [SET][ESCAPE].

All configuration parameters are set to default values when the analyser is shipped.
These values can be restored for any parameter by pressing

[SET|{ parameter}{ RESET}[SET][ESCAPE].

Whileinthe SET mode, and during any editing stage prior to thefinal [SET], pressing
{CLRY} restoresthe original values before any editing took place.

{ALARMS}

There are two alarms that can each be set to operate. When aconditionistrue, the AL1 or
AL 2 outputs on the remote control connector go low.

Each alarm can be set for high or low warning; you can have both as high alarms, both as
low alarms, or one of each.

The alarm value can be set anywhere within the measuring range of the analyser. The
analyser must be on a suitable range for the alarm to take effect. Analarm set to operate if
the level exceeds 8 % will not function if the rangeis set to 5 %. Wherewidely varying
concentrations are expected, and when both caution and warning alarms are required on
different ranges, it is best to set the analyser range to AUTO.

Each alarm can be turned on or off without re-programming the level.

To be compatible with the model 102 Signal Host computer, Alarm 1 must be set to ahigh
alarm and Alarm 2 to alow alarm. The host computer makes this assumption when
analysing the input data.

{CAL}

Calibration can be made to occur automatically after an interval or at a particular time of
day. These calibrationswill be in addition to any manually requested calibration.

If the analyser has been switched off, there may be acalibration pending. Thiswill occur
automatically as soon asthe analyser isready for use. Thisismost effective when the
pump control adaptor isfitted and the analyser can automatically control remote pumps.

Enable or disablethe INTERVAL or DAILY type of automatic calibration.

5.12.6.3.1 For interval calibration select the period between calibrations.

5.12.6.3.2 For time of day calibration select the time of day that you want the calibration to be

performed using 24 hour format (hh:mm).

5.12.6.3.3 Select which parameters are to be calibrated, ZERO and/or SPAN.

5127
51271

51272
5128
51281

51282
51283

{CHART}

Thisisaquality audit utility that allows the chart output(s) to be set to four defined levels
irrespective of the concentration value. Thisisuseful for confirming that the full range of
signals can be received by your chart recorder. Both voltage and current outputs are
affected. The Range output is not affected.

{CHART} ison the second page of the [SET] screen. Y ou must press [ESCAPE] to exit.
{CLOCK}

Theinternal clock provides date and time information for automatic calibration. It should
be set to your local time using 24 hour format (hh:mm).

The analyser will have been configured for the local UK date and time before shipment.

The factory default date and time of 00:00 01/01/1970 will be set if {RESET} is pressed.
Thisisan arbitrary default that has no significance other than it is a common and
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convenient starting point for our service or test departments to use, and is compatible
with many PC date and time utilities.

5129 {KEY}

51291 Thefront panel controls, except for the status pages and SET KEY function, can be
disabled to prevent inadvertent changes to the operation or configuration. Password
protection ensures minimum tampering.

51292 {KEY} ison the second page of the [SET] screen.
51210 {RANGE}

5.12.10.1 Ranges can be inhibited to prevent their inadvertent selection. They are skipped during
automatic or manual range changing and the next allowed range is sel ected.

5.12.10.2 {RANGE} is on the second page of the [SET] screen.

5.12.10.3 Enable or inhibit ranges according to your requirement. At least one range must be
enabled; ascreen with all ranges inhibited will not be accepted.

51211 {REM}

5.12.11.1 Remote control of the analyser can be achieved using the RS232 serial port and a host
computer, or using logic input lines connected to switches or acomputer. The primary
screen shows the current method of analyser control. Inhibit or enable serial and logic
control according to your requirements. It is preferable to enable only one.

5.12.11.2 Logic control viathe remote connector allows selection of range, gas path, analyser
calibration, and standby. It can indicate the range, gas path, alarm 1 and alarm 2 status,
calibration in progress, the result of the last calibration, and analyser readiness. Range
and gas path, are controlled by logic ‘enable’ lines. When these lines are taken low, the
front panel controls areinhibited. The remote indication outputs are available at all times
and for all modes of control.

5.12.11.3 The seria port control is more versatile than logic control and allows setting some of the
configuration parameters. To prevent conflict, most front panel [SET] functions are
inhibited during serial port remote control.

5.12.11.4 Full details of the logic and serial port controls are given in sections 7 and 8.
51212 {RS232%}

5.12.12.1 The RS232 ports are factory configured for 9600 Baud, 8 Data Bits, No Parity, 1 Stop Bit,
and XON/XOFF enabled.

5.12.12.2 {RS232} ison the second page of the [SET] screen.

5.12.12.3 Y ou can change the configuration to suit your requirements. Thefactory default is
suitable for the 102 Host Computer normally provided with Signal Systems.

51213 {SPAN}

5.12.13.1 Calibration gas is a known concentration of the gas to be measured in aNitrogen or Zero
Grade Air diluent. Refer to section 2 or application notes in the Appendex, to determine
your requirements. Always use the same diluent as your ZERO calibration gas.
Calibration ‘ cocktails' containing amixture of calibration gases for the simultaneous
calibration of different gas analysers are allowable provided that the gases will not react
with each other.

5.12.13.2 Y our calibration gas should have a concentration close to the range of values that you
expect to bereading. Calibration isalways performed on a selected range. The calibration
gas concentration must be above 10% of the range and below 115% of the range.

5.12.13.3 Calibration relies on knowledge of the calibration cylinder gas concentration. A failureto
calibrateis frequently associated with achangein calibration gas cylinder without
updating the span value.
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5.12.13.4 Enter the concentration from the bottle calibration certificate and the range on which to
calibrate. Concentrations above 115 % or below 10 % of range will not be accepted.

5.12.13.5 Restoring factory defaults for the span concentration also restores the original
linearisation tables. If you have linearised the analyser using the* AK’ commands, you
will need to re-transmit the data or re-linearise the analyser.

51214 {T/C}

5.12.14.1 Each range has an electronic time constant associated with it. This providessignal
filtering to control the response to transient concentrations. Y ou can change these time
constantsto suit your application. The smaller the time constant the faster the response.
Thelarger the time constant the slower the response. It takes about three times the
electrical time constant to go from 5 % to 95 % of a step change.

5.12.14.2 The physical response time cannot be made shorter than the pneumatic response of the
analyser plusthe input sample path delay.

5.12.14.3 The time constants are not operational during calibration.

5.12.14.4 Be cautious of setting long time constants when you frequently need to change range.
Use the factory default times while setting up and re-programme them after you have
started your measurements.

5.12.14.5 Select the range and set atime constant from 0.1 sup to 600 sin unitsof 0.1s. You only
need to set the time constants for the ranges that you are using.

5.12.14.6 Acceptance testing of the analyser must be performed with the time constants set to the
values the analyser was shipped with (2.0 seconds).

5.13 L CD Optimisation

5131 Thefront panel Liquid Crystal Display (LCD) has awide but finite viewing angle. The
contrast has been optimised for rack or bench operation where the viewer’ seyeisat or
near the display level. It can be optimised
for other viewi ng angles. INTERFACE P.CH. CPJy. PLH _AX. PSU. RGH.

5132 Open thefront panel and locate the LCD \ \ /[ ]/ /

contrast control at the bottom of the front
edge of the CPU card. Adjust the control
to give the best contrast when viewed from
thereguired angle. Close and securethe
front panel.

5133 Thecontrast control istemperature
compensated to match that of the LCD.

During adjustment, the open panel may
cause local temperature changes. Do not
allow the front panel to remain open for
long periods while optimising the LCD
contrast.

Figure7 LCD Contrast Control

5.14 Fault Relay

5141 A faultrelay isde-energised when an error condition exists that prevents the analyser
operating correctly. Its contacts are available on the rear panel REMOTE connector.
Refer to section O for installation instructions.

5142 Themost common error condition occurs when thereis no power to the analyser. This
could bedueto alocal power failure, mains lead not connected, analyser not switched on,
fusein mains plug faulty, or analyser fuse(s) faulty.

5143 Themicroprocessor constantly monitors many operational parameters and will display an
error code and message on the self check status page, and will output them on the serial
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5.15

5151

5152

5153

port in responseto an ‘AK” ASTF command. Any error will cause the fault relay to de-
energise. A list of codesisgiven in section 9.

Converting to Other Units

Carbon Monoxide (CO)

ppm % g.m'3 (STP) g.m'3(ISA)
1 0.0001000 0.001250 0.001185
10000 1 1250 1185
800.2 0.08002 1 0.948
844.1 0.08441 1.055 1

Carbon Dioxide (COy)

ppm % g.m'3 (STP) g.m'3 (ISA)
1 0.0001000 0.001963 0.001861
10000 1 19.63 1861
509.3 0.05093 1 0.948
537.3 0.05373 1.055 1

Table5 Converting to Other Units

The analyser is calibrated in volume-per-volume units and expressed as parts per million
(ppm) or percent (%).

Table 5 shows the rel ationship between ppm, %, and g.m'3 STP (Standard
Temperature & Pressure, 101.3 kPaand 0°C) and g.m ™ ISA (International Standard
Atmosphere, 101.3 kPaand 15 °C). The numbersrelate to the CO or CO content of the
sample. To convert from one unit to another locate the row where the known unit has a
value of 1 and use the value in the other unit column as a multiplier. For details of
converting the units for other gases, please contact Signal Ambitech.

If you are using achart recorder or datalogger with an input scaling facility, it can be
scaled to record directly in the required units.
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6.

6.1

6.11

6.2

6.21
6211

6.21.2

6.21.3

6.214

6.215

6.2.1.6

6.2.2
6221

6.2.3
6.231

6.2.32

6.2.33

ANALYSER CONTROLS

Front Pand Controls

E/G/?E#@- 7000 GFG ANALYSFR

Figure 8 Front Panel Controls

Introduction

Philosophy

The basic philosophy of analyser control isto give the user immediate access to the basic
functions of measuring, not measuring (STANDBY), range, and calibration.

Installation and other performance checking functions are made available by pressing a
singlekey [PAGE ]. These functionsinclude the selection of span and zero gas paths
and the ability to calibrate span or zero individually.

The analyser statusis available by pressing asingle key. The screen changes to show
the main analyser parameters, and supplementary screens with further parameters are
obtained by pressing [PAGE 1.

Functions that allow the user to set particular operational parametersthat would in
themsel ves require many key presses are placed in menus to guide the user to the right set
up screen.

In the event of auser losing track of the position in the menu structure, asingle key press
[ESCAPE] returnsto the basic (or primary) screen.

This simple structure means that ailmost all functions can be obtained with a maximum of
three key presses and only asingle key pressis necessary to escape back to the primary
screen.

Display

Thedisplay isa 240 x 64 matrix of dotswhich can display characters and graphics.
Different displays are presented according to the function that the analyser is performing
at thetime.

Key Types

There are two type of key on the keypad. The bottom two rows are called HARD keys
because their functions are fixed (except for afew special cases). Thetop row of keysare
called SOFT keys because their functions change under software control in response to
the last key pressed. The function that the SOFT key will perform when pressed is
indicated by the text on the screen immediately above the key. Throughout the manual
referencesto soft keysare shown in {} brackets and hard keysin [] brackets.

Control isachieved by pressing akey to perform adesired function. A menu structure
has been incorporated to ensure that the most often used functions are easily available
while other functions, particularly those that set operating parameters, require more key
presses to access them.

This structure allows many functionsto be included that would otherwise require alarge
number of dedicated keys, while, at the sametime, it allowsimmediate accessto the few
functions necessary for routine control.
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6.234

6.3

631
6311

6312

6.32
6321
6.322

6.32.3

6.3.3
6331

6.34

6.34.1

6.35
6351

6.3.6
6.3.6.1

6.4
64.1

6411

642
6421

6422

To simplify numerical entry for many parameters, acentral group of eleven keys are given
the alternative actions of entering specific numbers. These alternative actions are only
operative within a defined part of the SET procedure.

Hard Keys

[RANGE]

This key allows the selection of manual or automatic range changing. Manual range
changing requires the operator to choose asingle range using the [U] and [U] keys.
When automatic changing has been selected, the [U] and [U] keys are inactive.

After pressing [RANGE] the soft keys change to show options MANUAL and AUTO.
Pressthe {AUTO} key to select automatic range changing; press{ MANUAL} to set
manual range changing.

[U], U], [<], and [>]
These keys are used for various functions depending upon the context.

From the primary screen they select the next higher or lower range. The ranges wrap
around so that the next higher than the highest range is the lowest, and the next lower
than the lowest rangeis the highest. Ranges that have been inhibited viathe SET
command are skipped.

From the SET screensthey are used to select the parameter to edit and to change state.
They also serve as number entry keys when anumerical valueisrequired.

[STATUS]

Thiskey selectsthefirst of the status screens which show the important parameter
settings and values. Usethe PAGE- and PAGE  keysto view additional status screens.

[PAGE- ] and [PAGE ]

These keys select any alternative screens or soft key selections that may be available
under a particular function. Full information on the operation of these keysis given with
each function that uses them.

[ESCAPE]

Thiskey gets you back to the primary measurement screen from anywhere in the menu
structure. Any partially completed SET functions are abandoned without executing any
entered changes.

[SET]

This key callsthe menus that allow accessto all the user settable parameters that
configure the analyser to suit the application. It also acts as the final confirmation of
entered data.

Primary Soft Keys
{SAMP}

This key sets the analyser to measure the sample input. 1f the sample pump optionis
fitted, the pump will run in this mode.

{STOP}

This key sets the analyser into a standby condition with the pump not running and the
gas paths shut off.

To ensure that the analyser isleft in aclean state, adefined sequenceisfollowed asthe
analyser entersthe standby condition.

6.4.22.1 Zerogasis selected.

6.4.2.2.2 The sample pathis purged with zero gasfor a period of two minutes.
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6.4.22.3 All gaspaths are closed and the pump isturned off. Thisisthe standby condition.
643  {ILLM}

6431 Thiskey controlsthe display back-light. The display gives good contrast under normal
and high light conditions without the back-light. 1nlow light conditions the display
becomes more difficult to read and requires the back-light to be on. The back-light has a
finite life and should be turned off when not required.

6.4.32 Pressingthe{ILLM} key changes the back-light state from OFF to ON, or from ON to

OFF.
Gas Path Calibration
Zero Zero Only
Span Span Only
Sample Zero and Span
Table6 Calibration Types
644  {CAL}
6441 Performsafull or partial calibration dependant on the gas path. Refer to Table 6.
645  {SPAN}

6451 Thiskeyisavailable after pressing [PAGE ] from the primary screen. It sets the analyser
to measure the gas connected to the span port. Thisfeatureisuseful during analyser
installation or test preparation. Return to the primary screen by pressing [PAGE- ].

646 {ZERO}

6.4.6.1 Thiskeyisavailable after pressing [PAGE ] from the primary screen. It sets the analyser
to measure the gas connected to the zero port. Thisfeatureisuseful during analyser
installation or test preparation. Return to the primary screen by pressing [PAGE- ].

6.5 Set Functions
6.5.1 Basics

6.5.1.1 All SET operations are activated by pressing the [SET] key. Any SET sequence can be
aborted by pressing the [ESCAPE] key at any time prior to the final [SET] that confirms
the new setting.

6.5.12 When[SET] ispressed, aselection of functions that require setting is displayed above
the soft keys. Choose one. If the one you want is not shown, use the [PAGE- ] or [PAGE
"] keysto display more alternatives.

6.5.1.3 Once the selection has been made the screen will change to show the current settings for
that function. The soft keyswill now show { RESET} (to restore factory defaults),
{CLEARY} (torestoreachanged value) and { EDIT}. Other soft keys may be present
depending on the selection.

6.5.14 If more than one parameter is displayed, use the [U], [U], [<], and [>] keysto select the
particular parameter to be changed. The selected text will appear in inverse mode (white
on black).

6.5.15 When the required parameter has been selected press{EDIT}. Thisallows changesto be
entered. The parameter field being edited will change to aflashing, inverse mode.

6.5.1.5.1 If the parameter has anumerical value, enter the value using the number keys. The value
will go blank asthefirst key is pressed and the new value will be displayed as you press
the keys.

6.5.1.5.2 If the parameter has a non-numerical value, for example range, use the [U]and [U] keysto
move between the alternative states.

6.5.1.6 Press{EDIT} againto acknowledge the new value or state.
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6517 Usethe[U],[U], [<], and [>] keysto select the next parameter to change.

6.5.1.8 If amistake has been made, press{ CLEARY} to restore all the parameters on the page to
their original values or states when the screen was first invoked.

6.519 Torestoreall parameterson the screen to their factory default state press{ RESET} .

6.5.1.10 Pressing [ESCAPE] at any time prior to the final acceptance will abort the set procedure
without making any changes and will return to the primary screen with it’s soft keys.

6.5.1.11 When all editing on the page has been completed press [SET] to confirm the editing. The
screen will changeto thefirst SET screen to allow you to select the next function to
change. Press[ESCAPE] to return to the primary display screen.

6.5.1.11.1 If avalueis not within the allowed range of the parameter, an error message will be
displayed and the value will not be accepted. Edit the field until the value is acceptable.

6.5.1.11.2 Alternatively, use the { CLEAR} key to restore the page to its original state, use the
{RESET} key to restore the factory default values, or use the [ESCAPE] keysto exit the
SET mode and cancel the change.

652 {ALARMS}

6.521 Alarmsmay be set anywhere within the working range of the analyser. The aarm will only
operate if the current range can display that value. Unlessyou are using the auto-range
facility, ensure that you select a measurement range that includes the highest alarm
concentration.

6.5.22 Uptotwo alarms may be set.
6523 Press[SET] {ALARM} [PAGE- ] or [PAGE ] to select one of the SET ALARM screens.

6524 Press[U],[U], [<], or [>] to select one alarm state (on or off). Press{ EDIT}. Press[U] or [
U] until the required stateis obtained. Press{EDIT} to confirm.

6525 Press[U],[U], [<], or [>] to select one alarm concentration. Press{ EDIT}. Pressthe
number keysto enter the value. Press{EDIT} to confirm.

6.5.26 Press[U],[U], [<], or [>] to select the unitsfor one alarm. Press{EDIT}. Press[U] or [U]
until the required units are displayed. Press{EDIT} to confirm.

6.5.27 Press[U], [U], [<], or [>] to select one alarm direction (high or low). Press{EDIT}. Press|
U] or [U] until the required direction is obtained. Press{EDIT} to confirm.

6.5.28 Repeat for the other alarm if required.

6.5.29 Press[SET] to accept the new values and states. The display will show thefirst SET
screen.

6.5.29.1 If analarm valueis outside the range of the analyser, an error message will be displayed.
Usethe[U], [U], [<], or [>] keysto select either the range or the value, press{ EDIT} and
re-enter the data. Press{EDIT} to confirm. Press[SET]. If thedataisnow valid, the
display will change to thefirst SET screen otherwise an error message will be displayed
again.

6.5.2.10 Torecover original settings before pressing [SET] to accept the values :

6.5.2.10.1Press { CLEARY} to restore the parametersto their original values or states when the screen
wasfirst invoked.

6.5.210.2 Press{RESET} to restore all parameters on the screen to their factory default states. The
factory defaultisfor AL1 to be set to 0 % LOW, and for AL2 to be set to 28.75 % HIGH.
Both alarms are set OFF.

6.5.2.11 At any time during the SET ALARM mode, press [ESCAPE] to abandon the task and
return to the primary screen with its soft keys without executing any changes.

653  {CAL}
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6531

6.53.2

6.53.3

6.534

6.534.1
6.5.34.2

6.535

6.5.3.6

6.53.7
6.53.7.1

6.5.3.7.2

6.53.8

6.539

6.54
6.54.1

6.54.2

6.54.3
6.544

6.55
6.55.1

6.55.2

6.55.3

Calibration can be performed manually, automatically at regular intervals, or automatically
at certain times of the day. Span and Zero can beindividually set.

Press[SET]{ CAL} to select the SET CALIBRATION screen.

Press[U], [U], [<], or [>] to select the automatic calibration type. Press{EDIT}. Press[U]
or [U] to enable or disable that type of calibration. Only one type can be enabled. Press
{EDIT} to confirm.

Press[U], [U], [<], or [>] to select theinterval or time of day value. Press{EDIT}. Usethe
number keysto set theinterval or time of day. Press{ EDIT} to confirm.

Intervals arein units of hours up to 750 hours and are entered directly.

Time of day uses hours and minutes and these are entered in 24 hour format. All four
numbers including any zeroes must be entered.

Press[U], [U], [<], or [>] to select each calibrated parameter (ZERO or SPAN) and set it
ON or OFF according to your requirements. Press{EDIT}. Press[U] or [U] for ON or
OFF. Press{EDIT} to confirm.

Press[U], [U], [<], or [>] to select automatic calibration enable. Press{EDIT}. Press[U]
or [U] to choose ON or OFF. Press{EDIT} to confirm.

To recover original settings:

Press { CLEARY} to restore the parametersto their original values or states when the screen
was first invoked.

Press{ RESET} to restore all parameters on the screen to their factory default states. The
factory defaults are for all parametersto be calibrated once per day at 08:00, but not
enabled.

Press [SET] to accept the new data. The display will show the first SET screen.
Press [ESCAPE] to return to the primary screen with its soft keys.
{CHART}

During system checks and quality auditsit is frequently necessary to verify the chart
recorder or analogue data acquisition levels. This CHART facility provides the necessary
functions. Each chart output can be set to one of four check levels corresponding to -
15%, 0%, 100%, and 115% of the range outputs, plus the concentration level.

Press [SET][PAGE ]{ CHART} to select the SET CHART screen. The soft keyswill show
{CONC} {-15%} {0%]} {100%} {115%} . Pressakey to make the chart outputs go to that
level.

Press [ESCAPE] to return to normal operation.

A quality audit of the range output can be performed by pressing [ESCAPE] to go to the
primary screen and then selecting each range in turn using the [U] and [U] keys.

{CLOCK}

A battery backed real time clock is used to control timed events. It should be set to local
time and checked at monthly intervals when time-of-day functions are required. The clock
isnormally set to London local time for its default state when the analyser |eaves the
factory.

Press[SET]{ CLOCK} to select the SET CLOCK screen. Two additional soft keys will
appear; [LEFT] to move the cursor one digit left, [RIGHT] to move the cursor one digit
right.

Press{ EDIT}. Pressthe number keysto enter the year, month, date, hours, and minutes.
Usethe [LEFT] and [RIGHT] keysto go back or to skip as hecessary. Press{EDIT} to
confirm.
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6.554 Torecover original settings:

6.5.5.4.1 Press{CLEAR} to restore the parametersto their original values when the screen was first
invoked.

6.5.5.4.2 Press{RESET} to set the date and time to the default state of 00:00:00 on 01/01/1970.

6.555 Press[SET] to accept the new data. The clock will be stopped, the new date and time
applied, and the clock restarted. The display will show thefirst SET screen.

6.555.1 If thedateisnot valid (e.g. 30th February) an error message will be displayed and the
cursor will remain on the screen. Correct the error and press [SET].

6.556 Press[ESCAPE] to return tothe primary screen and its soft keys.

6.55.7 Setting the clock can interfere with the automatic calibrate times. 1f you have any
automatic calibrations set, you must re-confirm them by pressing [SET]{CAL}[SET].

656  {KEY}

6.5.6.1 Thisfunctionisprovided to protect the analyser from inadvertent changes to its mode of
operation. Therange, gas path, manual calibration, and all the SET functions (except SET
KEY) can beinhibited until a password is entered.

6.5.6.2 When protection isenabled, all soft keysthat are no longer available will be removed from
their screens.

6.5.6.3 To change protection :
6.5.6.3.1 Press[SET][PAGE ]{KEY} to select the SET KEY screen.

6.5.6.3.2 The screen displays the messages “Password ”. Press{ EDIT} and enter the password.
Press{ EDIT} again to complete the entry. The factory default isthe analyser serial
number. If aninvalid password is entered, the display changesto the first set screen.
Press[PAGE ]{ KEY?} again to make another attempt or press [ESCAPE] to abandon the
attempt.

6.5.6.3.3 If avalid password was entered the screen changes to show the current state of
protection (ON or OFF) and the current password.

6.5.6.34 Press[U] or [U] to select the protection field. Press[U] or [U] to change the state.

6.5.6.35 Press[U] or [U] to select the password field. If you want to change the password press
{EDIT} and use the number keysto enter anew password. Press{EDIT} to complete the
entry. Thesewill be the numbers that you must enter next time you need to change the
protection state. The number can be any number from 0 to 99999. Y ou only need to enter
as many digits as you would like, up to the maximum of five. Be sure to make a note of
your new password. Thereisan escaperouteif you forget it. Refer to sectionO.

6.5.6.3.6 Torecover original settings:

6.5.6.3.6.1 Press { CLEARY} to restore the parameters to their original values when the screen was
first invoked.

6.5.6.3.6.2 Press { RESET} to set the factory default of protection OFF and with the serial number
as the password.

6.5.64 Press[SET] to accept the new data. Key protection will be set or cleared and you will
need to use the new password to access the key protection screen again. Press [ESCAPE]
to return to the primary screen.

657 {RANGE}
6.5.7.1 Inhibitsrangesyou do not require to prevent their inadvertent selection.

6.5.7.2 When auto-range is selected, the change up will occur when the val ue goes above 95 %
of the present range, and the change down will occur when the value goes below 80 % of
the lower range.
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65721

6.5.7.2.2

6.5.7.3

6.5.74

6.5.7.5
6.5.751

6.5.7.5.2

6.5.7.6
6.5.7.7
6.5.8

6.5.81

6.5.8.2

6.5.8.3
6.5.84

6.5.85
6.585.1

6.5.852

6.5.8.6
6.5.8.7
6.5.9

6.59.1

6.5.9.2
6.59.3

6.594
6.594.1

6.5.94.2
6.595
6.5.9.6

Samples with awidely varying concentration around the change-over points may cause
frequent switching. If this causes problems, select manual operation or enable an
intermediate range.

The calibration procedure requires a particul ar range to be available. Range inhibit will not
prevent the analyser automatically selecting this range during manual or automatic
calibration.

Press[SET]{ RANGE]} to select the RANGE INHIBIT screen. The screen shows the
available ranges and their status (ON or OFF).

Press[U], [U], [<], or [>] to select aparticular range. Press{EDIT}. Press[U] or [U] to
choose ON or OFF. Press{EDIT} to confirm. At least one range must be enabled.

To recover original settings:

Press{ CLEARY} to restore the parameters to their original values or states when the screen
was first invoked.

Press{ RESET} to restore all parameters on the screen to their factory default states. The
factory default isfor all ranges to be enabled.

Press[SET] to accept the new data. The display will show thefirst SET screen.
Press[ESCAPE] to return to the primary screen.
{REM}

Selects the control mode of the analyser. Remote control of the analyser can be obtained
using the serial port or thelogic inputs. As supplied from the factory, only local control is
enabled.

Press[SET]{ REM} to display the SET REMOTE screen. The display will show acolumn
for the type of control and a column for its status.

Press[<] or [>] to select the type of control.

Press{EDIT}. Press[U] or [U] to enable or inhibit that mode of control. Press{EDIT} to
confirm entry.

To recover original settings:

Press { CLEAR} to restore the parametersto their original values or states when the screen
was first invoked.

Press{ RESET} to restore all parameters on the screen to their factory default states. The
factory default modeis LOCAL ONLY.

To accept the code press[SET]. Thedisplay will show thefirst SET screen.
Press[ESCAPE] to return to the primary screen.
{RS232}

The RS232 ports can be configured for baud rate, parity, number of dataand stop bits, and
XON/XOFF control.

Press[SET][PAGE ]{RS232} to select the SET RS232 screen.

Press[U], [U], [<], or [>] to select Baud, Parity, Stop, Data, or XON/XOFF. Press{EDIT}
and use the [U], or [>] keysto select avalue or state. Press{ EDIT} to confirm.

To recover original settings:

Press { CLEAR} to restore the parameters to their original values or states when the screen
wasfirst invoked.

Press{ RESET} to restore al parameters on the screen to their factory default states.
Press[SET] to accept the new data. Thisdisplay will show thefirst SET screen.
Press[ESCAPE] to return to the primary screen.
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6510 {SPAN}

6.5.10.1 Theanalyser iscalibrated using a known concentration of the gas of interest in adiluent
of Nitrogen. The analyser needs to know the concentration given on acalibration
cylinder’s certificate.

6.5.10.2 The concentration value must be less than a value 15 % higher than the selected range
and must be greater than 10 % of the range. Asan example, if the 10 % range has been
selected, acalibration value from 1 % up to 11.50 % can be used.

6.5.10.3 Press[SET]{SPAN} to display the SET SPAN screen.

6.5.104 Press [U], [U], [<], or [>] to select the valuefield. Press{EDIT}. Pressthe number keys
to enter the value. Press{EDIT} to confirm.

6.5.105 Press[U],[U], [<], or [>] to select the range field. Press{EDIT}. Press[U] or [U] until the
required range isdisplayed. Press{ EDIT} to confirm.

6.5.10.6 To recover original settings:

6.5.10.6.1Press { CLEARY} to restore the parametersto their original values or states when the screen
wasfirst invoked.

6.5.10.6.2Press { RESET]} to restore all parameters on the screen to their factory default states.
Restoring factory defaults will clear any additional linearisation you may have applied to
the analyser using the * AK’ commands. Y ou will need to repeat the linearisation or
download the tables.

6.5.10.7 Press[SET] to accept the new data. The display will show thefirst SET screen.

6.5.10.7.1If the value isless than 10% or greater than 115% of the range an error message will be
displayed. Usethe[U], [U], [<], or [>] keysto select either the range or the value, press
{EDIT} and re-enter thedata. Press{EDIT} to confirm. If the dataisnow valid, the error
message will be erased.

6.5.10.8 Press[ESCAPE] to return to the primary screen.
6511 {T/C}

6.5.11.1 Inaddition to the normal response time of the gas path, additional digital time constants
are used to filter any noise components. These can be changed to suit the application.
Special (and unchangeable) time constants are used during calibration.

6.5.11.2 To conform to standard electronic definitions, the time constant is defined as the time
taken for a step change to reach 63% of the change. In the gas analysisindustry the 5%
to 95% points are often used to determine the response time. Approximately three times
the electrical time constant isrequired to go from 5 % to 95 % of a step change.

6.5.11.2.1The Analyser has been shipped with time constants set to suit each range. 1n some cases,
additional filtering may be required to ‘average’ anoisy concentration; in others, less
filtering may be required to observe fast transitionsin the concentration. 1n both casesit
isatrade off between response time and noise. The time constants that the analyser was
shipped with are reported on the analyser test results sheet.

6.5.11.2.2Since the digital time constant is applied after the concentration has been measured, the
response time cannot be faster than the time it takes for the concentration to travel down
the gas path (both within and external to the analyser) to reach the detector. Setting the
digital time constant to 0.1 (the minimum allowed) will produce the fastest response time
that the analyser and its external plumbing will alow.

6.5.11.3 Thetime constant is entered in units of 0.1 seconds from 0.1 to 600 seconds. All ranges
have individual time constants applied to them, even if they have been inhibited by the
RANGE INHIBIT function. Time constants do not apply during calibration.

6.5.11.4 Press[SET]{T/C} to select the SET TIME CONSTANT screen. Thedisplay showsthe
time constant for each range.
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6.5.115 Press[U], [U], [<], or [>] to select the time constant for a particular range. Press{EDIT}.
Use the number keys to enter the time constant. Press{EDIT} to confirm.

6.5.11.6 To recover original settings:

6.5.11.6.1Press { CLEARY} to restore the parametersto their original values or states when the screen
wasfirst invoked.

6.5.11.6.2Press { RESET]} to restore all parameters on the screen to their factory default states.
Please note that the analyser will have been shipped with time constants set as recorded
on the Test results sheet. Specified analyser performance isachieved with the time
constants as recorded.

6.5.11.7 Press[SET] to accept the new data. The display will show thefirst SET screen.
6.5.11.8 Press[ESCA PE] to return to the primary screen.



418 Manual version E LOGIC REMOTE CONTROL

7.

7.1
711

7111
7112

7113

7114
71141
71142

71143

712

713

714

715

716

717

718

LOGIC REMOTE CONTROL

Description
The analyser has four types of remote control.

LOCAL ONLY prevents serid or logic control and alows full control from the front panel..

SERIAL ONLY preventsfront panel or logic control and allows the serial port to control
the analyser.

LOGIC alowslogic control to access those functions for which an enable lineis active; all
other functions are controlled from the front panel.

LOCAL dlows:-
Front panel control unless serial port or logic control over-ride them.

Serial port control by sending an ‘ AK’ SREM command. This prevents any front panel
control or serial port control. Theoriginal control isrestored when an ‘AK’ SMAN
command is sent.

Logic control on any function whose enable lineis active. Other functions are controlled
from the front panel. An*AK’ SREM command will remove control from thelogic lines
and from the front panel until an‘AK’ SMAN command is sent.

Disable SERIAL if you want to prevent the serial port gaining remote control. Choose
LOCAL if you want both logic and the serial port to accessthe analyser. Usethe
[SET]{ REM} menu to choose the type of control you want.

A computer with adigital 1/0 capability and running dedicated software, or a series of
switches and indicators, can be used to control the most frequently required functions
and display the analyser state. The control is not as comprehensive as that provided by
serial remote control.

Range, gas path, autocal and sleep can be set. The readiness state, range, gas path, high
and low alarm states, calibration progress and the analyser fault condition can be
monitored.

Remote control must be enabled before remote commands can be accepted. Thisapplies
to both logic and serial commands. If the serial remote control is connected and the
SREM command has been sent, the logic commands will beignored. Sending the SMAN
command will restore control to the logic inputs.

Logic inputs are coded for contact closure use. Inputsleft open circuit are regarded as
OFF. Only those functions required need be wired since the others will default to OFF.

Thistype of coding is often called 'negative logic' because a'Low' level is Equivalent Meanings
TRUE and a'High' level isFALSE. Voltagesfrom5V TTL or CMOS logic True False
can be used to code the inputs. Refer to section O for input restrictions o 5V
and to section Ofor wiring and typical interfacing methods. Logic 1 LogicO
Logic outputs are also coded in negative logic. A TRUE stateisa'low' Low High

voltage and a FAL SE stateis a'high' voltage. Table7 LogicLevels

The range and gas path sel ections are encoded.
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7.2 Range Control and Indication

721 Range is shown by the state of three output lines RO0, RO1, and RO2. They are encoded
in binary using negativelogic. Rangeis controlled by the state of three digital input lines
RIO, RI1, and RI2. These are also coded in binary using negative logic. A further input
REN (remote enable) must be held 'low' (TRUE) to enable range control. The codes are the
same for both output and control and aregivenin  Table 8.

Range RI2 or RO2 RI1or RO1 RI0 or ROO
1 Low Low Low
2 Low Low High
3 Low High Low
4 Low High High
5 Low Low Low
6 Low Low High

Table 8 Range Control Logic

7.3 Gas Path Control and Indication
731 Gas path is shown by the state of two output lines GPOO0 and GPOL. They are encoded in

binary using negative logic. Gas path iscontrolled

by the state of two digital input lines GPI0 and GPI 1. Sl GPilor GPO1 | GPIOor GPOO

These are also coded in binary using negative logic. Sample High High

A further input line GPEN (gas path enable) must be

Z High L
held 'low' (TRUE) to enable gas path control. The o 9 o
codes are the same for both output and control and Span Low High
aregivenin Table 9. Sample Low Low

Table9 GasPath Control Logic

7.4 Analyser Mode Control and I ndication

741 Theselines are not used in thisanalyser. They are only applicable to analysers with
alternative modes of operation (i.e. secondary gas measurement from catalytic converters).

7.5 Calibration Control and Indication

751 Cadlibrationis controlled by the ACAL (autocal) and GPEN GasPath Calibration
(gas path enable) input lines. The progress through the
calibration procedure is shown by the CIP (calibration in Zero Zero Only
progress), READY, and CFAIL (calibration fail) output lines. Span Span Only

752 A calibration can be started by taking the ACAL input Low Sample Zero and Span

for aminimum period of two seconds then returning it High.
Table 10 Calibration Types

753 Taking the GPEN line Low disablesthe front panel { CAL} key in addition to the gas path
selection keys. Calibration isthen only possible from the ACAL input line. The
calibration type depends on the gas path setting. Refer to Table 10.

754 A calibration can be stopped while in progress by taking the ACAL input Low for a
minimum of two seconds the returning it High. The calibration details will not be updated.
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755

756

7.6
7.6.1

7.7
771

7.8
781

While calibration isin progress, the CIP output will go Low and the READY output will go
High. Calibration includes atime delay during which sampleis selected and allowed to
stabilise. The CIP output will go High and the READY output will go low after the delay.

If the calibration fails, the CFAIL output will go Low and remain there until a satisfactory
calibration is obtained, or until the factory default values are restored.

Concentration Alarms

AL1land AL2 aretwo alarm outputs. Each can be programmed to operate when the
concentration is above (HIGH) or below (LOW) preset levels.

Sleep M ode Control

If the SLEEP input istaken Low, the analyser is placed into the 'standby' or 'sleep’ mode.
The full shutdown procedure will take several minutes while the sample lines are being
purged. The pump will then be turned off. When the SLEEP input is released (taken High)
the pump will be switched on and the analyser will measure from the selected gas path.

Fault Relay

Relay contacts are available for warning of afault condition within the analyser. The
FRCOM (common) contact will be connected to the FRNC (normally closed) contact when
thereis no power to the analyser and when thereis afault or error condition. The FRCOM
(common) contact will be connected to the FRNO (normally open) contact when power is
present and there is no fault or error condition detected.
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8.

8.1
811

8111
8112

8113

8114
81141
81142

81143

812

813

814

815

816

817

818

819

SERIAL PORT REMOTE CONTROL

Description
The analyser has four types of remote control.

LOCAL ONLY preventsseria or logic control and allows full control from the front panel..

SERIAL ONLY preventsfront panel or logic control and allowsthe serial port to control
the analyser.

LOGIC alowslogic control to access those functions for which an enable lineis active; al
other functions are controlled from the front panel.

LOCAL dlows:-
Front panel control unless serial port or logic control over-ride them.

Serial port control by sending an *AK’ SREM command. This prevents any front panel
control or serial port control. Theoriginal control is restored when an ‘AK” SMAN
command is sent.

Logic control on any function whose enable lineis active. Other functions are controlled
from the front panel. An*AK’ SREM command will remove control from thelogic lines
and from the front panel until an‘AK” SMAN command is sent.

Choose SERIAL ONLY if you want to prevent the control from the front panel at all times.
Choose LOCAL if you want both logic and the serial port to access the analyser. Usethe
[SET]{ REM} menu to choose the type of control you want.

A Signal Host, or other computer with at least one serial port and running dedicated
software, can be used to control and interrogate the analyser. An RS232 serial port on the
computer is connected to the serial port on the analyser and is used to transfer commands
from the computer to the analyser, and the responses from the analyser to the computer.
Up to eight analysers can be connected to the computer provided that there are enough
serial portsand drivers.

The computer and analyser 'talk’ to each other using a very structured protocol to ensure
that commands cannot be misunderstood.

The remote control protocol follows the standard known as “AK' which has been specified
by the German automobileindustry. It isbased on the master/slave principle. The host
computer isthe master and the analysers are the slaves. Each analyser is connected to
the host viaan individual RS232 link. The host (master) issues acommand “packet’ to an
analyser (slave), the analyser processes the data and responds with an acknowledgement
packet. The analyser cannot transmit any datato the host other than as an
acknowl|edgement packet.

The analyser will always respond to any interrogation command. A command requiring
control of the analyser will return the 'off-line acknowledgement' if serial remote control is
not enabled.

When the analyser isin remote control, it will respond to both interrogation and control
commands.

Ranges areidentified in the ' AK’ package by a number, with range 1 being the most
sensitive and range 3 the least sensitive. To determine the actual concentrations, use the
‘AK’ AMBE command which returns alist of the full scale values (in ppm) of each range.
Y ou can use this list within your software to convert range numbers to range val ues.

Thereisan anomaly with the * AK’ pause (SPAU) and standby (STBY') commands when
compared with typical interpretations. They are more applicable to system controllers
than particular analysers. Confusion can arise with the normal (and Signal’s)
interpretation of STANDBY as meaning to go into aminimum state - not measuring. The
actual ‘AK’ definitions as applied to analysersare :-



418 Manual version E FAULT CODES

8191 SPAU - Theanalyser is placed into anon-measuring state without depleting consumable
items (pumps off, no flame for FID detectors, no ozone for NOy detectors, etc.).

8192 STBY - Theanalyser isready to measure sample gas present at the sample port.
8.2 General Packet Format

821 The general form of every packet is asfollows:

822 <STX><x><CODE>[ .. datafidld ..] <ETX>

823 Where:

<STX> Ascii STX

<ETX> Ascii ETX

<CODE> 4 Astii Character Command code

X isadon't care byte that isread from DIP switches in the equipment.

824  All characterstransmitted are standard ASCI|I printable characters except for the
following:

<STX> AsCii STX (Decimal 2, or Hex 02)

<ETX> Agxii ETX (Decimal 3, or Hex 03)

<CR> Axii carriage return (Decimal 13, or Hex OD)
<LF> Agtii linefeed (Decimal 10, or Hex 0A)

8.3 AK Command Packet
831 “Commands' and “data’ packets are transmitted from the MASTER toaSLAVE.

832 <STX><x><CODE><space><K><n><gpace>[...data...|<ETX>
Where: K = Ascii character "K'

n = A single digit, 0-9, indicating channel number.
From the Signal Host to the Analysers, nisawaysO0.

84 AK Acknowledgement Packet

841  Acknowledgement messages are transmitted from a SLAVE to the MASTER asan
acknowledgement to a command packet from the master.

842  Thegeneral form of an acknowledgement is

843 <STX><x><CODE><space><error>[ .. datafield .. [<ETX>
Where ...

space = Ascii space character.

error = A one byteindication of the state of the equipment.

Ascii “0'= No errors.

Ascii '1'- "9' = count of errors, increasing with each error and decreasing when each error is cleared.
No more than nine errors can be reported. If the count shows 9 you may have nine or
more errors.

CODE = The code of the command that was sent if it was understood. If received code was not
understood, CODE in the acknowledgement will contain four question marks, i.e. 7??2?.

Datafield = Dependent upon the command issued.
844 There are various different acknowledgement packets.
8441 OK Acknowledgement
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84.4.1.1 If thereceived command was understood and processed by the slave the format of the
acknowledgement is :-

<STX><x><CODE><space><error>[ data]<ETX>

Where the data area contains the response to the command.

84.4.2 Off-line Acknowledgement

84.4.2.1 If the Analyser is off-lin€'i.e. not in “remote’ mode the acknowledgement is
<STX><x><CODE><space><error><gpace><K ><0><space><0><F><ETX>

The command will beignored.

8443 Busy Acknowledgement

84.43.1 If the Analyser is busy'i.e. not ready to accept and process a new command, the
acknowledgement is

<STX><x><CODE><space><error><space><K ><0><space><B><S><ETX>
The command will beignored.
845  TheDataField

8451 Thedatafield may befrom 0to 99 characterslong. Every datavaluewill be preceded by a
space. <CR> and <LF> characters may also be used as separators.

85 AK Codes
851 AAEG Return Full scale error "Range, Vaue, PPM Error, %Error"
data = NA
results = MX XXOXXXXX XXXX.XXX XX for eech range
Used by: Analyser
852 AANG Return Zero point error "Range, Value, PPM Error, %Error"
data = NA
results = MX XXXXXXX XXX XXX Xx for each range
Used by: Analyser
853 AEMB Return Selected Range: Current analyser range
data = NA
results = Mx  x=1to3(7200) or 1 to 6 (7100)
Used by: Analyser
854  AKAK Return Calibration gas concentration "Range, Cal Gas"
data = NA
results = MX XXXXXXX
Used by: Analyser
855  AKON Return Measured Value (as shown on the front panel display)
data = NA
results = ffff.fffff
Used by: Analyser
856  AMBE Return Range Full Scale"Range, FSD"
data = NA
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857

858

859

85.10

8511

8512

85.13

AMBU

ASTF

AUKA

EKAK

GKON

GRAD

GRAL

results = MX XXXX.XX XXXX.XX ... in ppm for each range
Used by: Analyser
Return Auto-range Threshold "Range, Lower, Upper"
data = NA
results = MX XXXX.XX XXXX.XX ... in ppm for each range
Used by: Analyser
Return Error Status: Equipment error code(s)
data = NA
results = x x X ... list of up to nine current error codes
Used by: Analyser
Return Uncorrected values "Range, uncorrected analogue val ue”
data = NA
results = Mx adc=+XxXxxx
Used by: Analyser
Set calibration gas concentration "Range, Concentration™
data = Mx Span=xxxx.xx concentration in ppm
results = NA
Used by: Analyser
Return Measured Values
data = NA
results = tttt.tttt (CO or COy)
Used by: Analyser
Read average and alignment delay
data = NA
results = Av=X D0=X D1=X
X=timein 0.1 seconds
Usedby: Analyser
Read alarms (high, low, span, zero, temperature)
data = NA
results = LA=aHA=bZA=c SA=d TA=e
a=low concentration alarm status
b=high concentration alarm status
c= zero cal alarm status
d=span cal alarm status
e= temperature alarm status
Usedby: Analyser
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8514 GRAN Return Model, Serial No. and Gas Data
data = NA

results = Model=x Gases=x Seria#=xxxx

Modd Number Modd
0 Invalid
1 4000
2 3000
3 7000
6 8000
Table 12 Model Number Cross-Reference
U
sed by:
Analyser

8515 GRAV Read average, max and min concentrations
data = NA
results = AV=fffff.fff

MX=gggg.gggg M N=hhhhh.hhhh

ffff.fff average reading.

0999.99g Minimum reading.

GasData Gas
0 Invalid
1 NO
2 NOy
3 NO,
4 CHgy
5 THC
6 NMHC
7 CO,
8 CO
9 Oy
10 Interference
11 TOT
12 NH3
13 N>O
14 O,
15 R22

Table 11 GasNumber Cross-Reference

hhhh.hhh Maximum reading.

Usedby: Analyser
8516 GRCL Read cdlibration state
data = NA
results = CS=aZS=b SS=c

a= calibration status

0=Not calibrating

1=Zero cdlibrating only
2=Span calibrating only

3=Zero calibrating before span

4=Not calibrating Basic datainstalled

b= zero calibration status

0=No zero calibration

1=Last Zero calibration Successful

2=L ast Zero calibration Unsteady

3=Last Zero calibration Outside limits

c= Span calibration status
0=No Span calibration
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8517

85.18

85.19

85.20

8521

8522

Usedby: Analyser
GRCT Read theautocal interval

data =NA

1=L ast Span calibration Successful
2=L ast Span calibration Unsteady
3=Last Span calibration Outside limits

results = Atnnn (nnn in 0.1h units)

Used by: Analyser
GRCT Returnthe Auto-cal time

data = NA

results = ATnnn - nnnin 6min (0.1h) units

Usedby: Analyser
GRLG Readtheaarm limits

daa = Gx

results = Gx Low=nnn High=nnn

x=0,1,2 for the gas, nnn=limit in ppm

Usedby: Analyser

GRMW Return Which Gas path SAMPLE, ZERO, SPAN

data = MA

results = me=x

2=SPAN
Usedby: Analyser
GRPS Return the Pump state

data = NA

x=path 0=SAMPLE, 1~ZERO,

results = i0=(0/1) 1=ON

Usedby: Analyser
GRSS Return System State
data =NA

results =

Gx me=aMb Conc=b AvC=c CS=d ZS=e

SS=f LA=g HA=h ZA=i SA=j TA=k NF=1

x = which gas number 0, 1, 2. see GRWG
a=which gasroute 0, 1, 2. see GRMW

b = the instantaneous reading in ppm.

¢ = The average reading in ppm.

d = The calibration status. see GRCL

e = The zero calibration status. see GRCL
f = The span calibration status. see GRCL
g = Thelow aarm status. see GRAL

h = The high alarm status. see GRAL
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85.23

85.24

85.25

8.5.26

85.27

8.5.28

85.29

8.5.30

GRWG

GSAC

GSAD

GG

SARE

SATK

i = The zero alarm status. see GRAL
j = The span alarm status. see GRAL
k = The temperature alarm status. see GRAL
| = The number of faults.
Usedby: Analyser
Return which gas
data =NA
results = Gn (n=gas number, always 0)
Used by: Analyser
Abandon Calibration
data =NA
results = NA
Used by: Analyser
Set average and alignment delay
data = Av=X D0=X D1=X
results = NA
X= timein 0.1 seconds
Usedby: Analyser
Set the autocal interval
data =ATnnn (nnnin 0.1h units)
results = NA
Used by: Analyser
Set the alarm limits
data = GOLow=nnnHigh=nnn
nnn = limit in ppm
results = NA
Usedby: Analyser
Auto-range Off
data = NA
results = NA
Used by: Analyser
Auto-range On
data = NA
results = NA
Used by: Analyser
Calibrate (equivalent to { SAMPLE}{CAL})
data = NA
results = NA
Used by: Analyser/host
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8531 SFEGA  Set Spangas
data = NA
results = NA
Used by: Analyser/host
8532 SEMB Set Range
data = Mx x=0 for auto-range
results = NA X=range number
Used by: Analyser
8533 SMAN Disable Serial Remote Control
data = NA
results = NA
Used by: Analyser/host/gas divider
8534 SMGA Set Samplegas
data = NA
results = NA
Used by: Analyser/host
8535 NGA SetZerogas
data = NA
results = NA
Used by: Analyser/host
8536 SPAU Pause
data = NA
results = NA
Used by: Analyser/host/gas divider
8537 SREM Enable Serial Remote Control
data = NA
results = NA
Used by: Analyser/host/gas divider
8538 SRES Reset
data = NA
results = NA
Used by: Analyser/host/gas divider
8539 STBY Standby (pump off, no gas path selected)
data = NA
results = NA
Used by: Analyser/host/gas divider



418 Manual version E FAULT CODES

9.1
911

912

913

9.2
921

9211

922
9221
923
9231
924
9241
925
926
927
928
9281
929
9291
9210
92101
9211
92111
9212
92121
9213
92131
9214
92141
9215
92151

FAULT CODES

Information

The analyser reports the following codes on the serial port, when requested by a host
using the ‘ AK’ protocol, and displays them on the self check status page.

Health check codes for the three pressure sensors do not normally represent fault
conditions. These codes mean that the analyser is not ready for operation.

Health check codesfor P.S. and all self check codes normally represent a unrecoverable
faults requiring attention by our service department. In some cases it may be possible for
you to replace afaulty PCB under instruction. Please contact our service department, or
our local agent, and report the error codes present.

Self Check
E2: WATCHDOG RESET

Theinternal device that checks for software malfunction has generated areset. The
analyser may be running correctly now. This condition can occur if mains transients,
acute static discharge, or severe radio frequency interference cause the microprocessor to
malfunction.

E3: LINEARISATION BAD

Theinternal table containing linearisation dataiis corrupt.
E4: EEPROM CORRUPT

The EEPROM containing factory configurable datais corrupt. 1t must be re-programmed.
E5: ADC CAL FAILURE

An analogueto digital converter failed to calibrate.

E6 : CORE CONFIGURATION BAD

E7: CURRENT LINEARISATION BAD

E8: BASIC LINEARISATION BAD

E9: BBRAM BAD

The data stored in battery supported memory while the analyser is switched off is corrupt.
E64 : 1IC ERROR, PIO #0

Failure to communicate with an internal input/output device.
E66 : 11C ERROR, PIO #1

Failure to communicate with an internal input/output device.
EG8 : 1IC ERROR, PIO #2

Failure to communicate with an internal input/output device.
E70: 1IC ERROR, PIO#3

Failure to communicate with an internal input/output device.
E72:1ICERROR, PIO#4

Failure to communicate with an internal input/output device.
E74:11C ERROR, PIO#5

Failure to communicate with an internal input/output device.
E76: 1IC ERROR, PIO #6

Failure to communicate with an internal input/output device.
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9216
9216.1
9217
92171
9218
92181
9219
92191

9220
92201
9221
92211
9222
92221
9223
92231

9224
92241

9225
92251

9.3
931

9311
932
9321

933
9331

934
934.1

E78: 1IC ERROR, PIO #7

Failure to communicate with an internal input/output device.
El144:1IC ERROR, ADC#0

Failure to communicate with an analogue to digital converter.
E146: 1IC ERROR, ADC #1

Failure to communicate with an analogue to digital converter.
E160: |IC ERROR, EEPROM

Failure to communicate with the memory device containing the factory configuration
information.

E176: [ICERROR, RTC

Failure to communicate with the real time clock.

E240 : 1C UNKNOWN ERROR

An error in communication with one of the internal devices occurred.
E901 : RAM RW ERROR

Failureto read or writeto the internal random access memory.

E902 : EPROM CHECKSUM ERROR

The memory device containing the run-time software has a checksum error. 1t must be
replaced.

E903 : EEPROM CHECKSUM ERROR

The memory device containing the factory configuration information has a checksum
error. It must be re-programmed.

E904 : EEPROM WRITE ERROR

Failure to write to the memory device containing the factory configuration information.

Health Check
E11:P.S STATUS

One of theinternal power suppliesis malfunctioning.
E21: AMBIENT TEMPERATURE

Theinternal temperature is outside the acceptabl e range for the analyser. The analyser
should only be used for short periods of time (about 30 mins) with this condition present.

E26: REF

Theinternal reference pressure used to control cell, source and detector purge flowsis
not within working limits. Check theinlet pressure of the ZERO gas.

E27: GASFLOW

The gas flow istoo high or too low. Span, zero, or sample gas sources should be turned
on and their outlet pressure adjusted to keep the flow within the primary display flow
markers.
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10. TECHNICAL DESCRIPTION

10.1 Principle of Operation

1011 Most gases absorb infra-red (heat) energy. The amount of absorption depends on the
wavelength. Particular gases absorb well at particular wavelengths. Measuring the
amount of absorption determines the amount of gas present in the sample. By selecting
the wavelength it is possible to discriminate between one particular gas and any others.

10.1.2 If thegasof interest and a non absorbing gas are contained in separate sealed cells and
the radiation is passed through each cell in turn, the radiation can be detected and aratio
obtained. If the sampleisplacedinthe optical path it absorbs some of the radiation and
aterstheratio. Thisdifference between the ratiosis measured and processed to produce
the concentration value.

10.2 Sample System
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Figure 10 Flow Schematic Dual Range (Series) Analyser
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1024

10.25

10.2.6

10.3
1031

10.3.2

104

1041

104.2

104.3

1044

Figure 11 Flow Schematic Dual Range (Alternate) Analyser

Gas from the sample, zero, or span portsis passed through afilter. Flow is measured by
the pressure drop across an orifice disk. All the sample flow passes through the sample
cell.

A continuous small bleed of ZERO gasis passed through the detector and source
housings to prevent absorption due to samplein the atmosphere.

There are two sample cellsin the Dual Range analysers - a short one for the higher ranges
and alonger one for greater sensitivity. Two solenoids determine which cell isused. Dual
range analysers are configured as either Dual Series, where the Sample gasis passed
through both cells on the lowest range and just the shorter cell on the higher range, or
Dual Alternate, where the Sample gasis passed through one or other of the cells
individually depending on the range selected. An unused cell is purged with ZERO gas.
A timer controlled solenoid valve gives afast purgeimmediately after cell selection. This
dropsto asmall bleed to reduce ZERO gas consumption after the cell has been purged.

Flow Control

The unit incorporates as standard, solid state pressure and flow transducers which
connect directly to the microprocessor unit for analyser health checking.

Usethe [STATUS] pagesto determine the ‘health’ of the analyser.

Electronics

The brain of the unit is the microprocessor electronics control unit. Thisvery powerful
system dealswith all zero and span calibration requirements as well asthe health checks
on flow, temperatures, pressures, etc.

Digital conversion of the analogue input is carried out using 16 bits of A-D converter and
10 millisecond updates. Thistogether with software reconstruction of the digital signal
provide pure analogue chart recorder outputs across the whole range, fully corrected for
zero and span calibration.

Simplicity has been the main objective in the design specification and operators will find
the front panel controls very easy to use.

A clear back-lit LCD display provides theinformation to the user in asimple non-
confusing style so that the measurements being taken can be confidently recorded
without fear of errorsfrom faulty interpretation.
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10.5
1051

1052

User Interface

Therear panel connections provide facilities for RS232 using the well known German AK
protocol. A separate connector provide a contact closure style interface for all traditional
activities such as range change, auto range, span/zero/sample, auto calibrate, and remote
range ID. A further separate connector provides analogue outputs for chart recordersin
both 0-10 Vdc and isolated 4-20 mA form, plus a 0-8 Vdc output for analogue range
information.

Y ou have the choice of manual control using the front panel keys, computer control using
aserial port, or traditional digital logic or contact closure control.
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11.

111
1111

1112

11.2
1121

1122

1123

11.3
1131

1132

1133

1134

1135
1136

ROUTINE MAINTENANCE

Introduction
The analyser requires little routine maintenance to keep it in good working order.

If the analyser is used infrequently, check calibration every timeit is used.

Calibration

Regularly perform afull calibration. Allow the analyser to warm up fully before the
calibrationis checked. If the analyser isin continuous use, consider using the automatic
calibration facility.

The frequency of calibration checks depends on the degree of accuracy expected from the
analyser, the conditions under which it is being used, and its mode of operation.
Calibration every week (168 hours) is recommended for normal operation under good
conditions, and if the analyser isleft running continuously. Once per day is
recommended if the analyser is placed into standby mode or switched off overnight. You
can calibrate as often as you need to confirm the accuracy of the analyser.

Refer to section O for instructions on setting up the analyser for calibration and
information on the types of calibration that can be performed.

Password Release

In the unlikely event that you forget your password, or the password is not available to
the maintenance engineer, the password may be displayed on the General Status page.

Remove the analyser fromitsrack or housing and place on afirm bench. Removethe
eight screws securing the cover (four each side) and lift it clear.

Locate S1, an eight way DIL switch, on the CPU card which is the second one from the | eft
within the electronic housing. It isaccessible from the top without removing the board.
Set position 3 to the CLOSED position.

The password will be visible on the General Status page when the analyser is switched on.
Make a note of the number. Switch off and restore the switch to the OPEN position.

Replace the cover and secure with the screws.

The analyser operation is not affected in any other way when S1/3 isleft in the CLOSED
position.
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12. ROUTINE SERVICING

CAUTION

Live voltages are present within the analyser when the cover is removed. Do not attempt servicing if you do not

have electrical service skills and the appropriate service facilities. Always ensure that the analyser is not
connected to the mains supply when replacing parts.

12.1 Policy

1211  Full service manuals are normally only issued to distributors and agents, but can be
purchased by customersif they wish to carry out their own servicing. All warranty will
cease, however, if acustomer carries out his own servicing during the warranty period
unless special arrangements have been made in writing.

1212 If youwishto carry out your own servicing, contact Signal, your local distributor, or
agent.
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13.

b)

<)
d)

€)

f)

9)
h)

WARRANTY

For a period of 24 months from the date on which an instrument is delivered to the
Purchaser, Signal Group Ltd. (the ‘ Company’) will exchange or repair at the Company’s
option any part or parts requiring replacement or repair by reason of defective
workmanship or material. Thiswarranty appliesto all new instrumentation manufactured
by and purchased from Signal Group Ltd. subject to these conditions of sale:

The Company’ s obligations are conditional upon the goods being properly packed and
despatched by the Purchaser to the Company’ s Works with transportation, insurance and
other charges prepaid by the Purchaser. Thereisno charge to the Purchaser for the cost
of the materials or labour time expended by the Company in discharge of itswarranties. |If
asitevisit isrequested a charge will be made to cover the travelling and at the Company’s
discretion, subsistence expenses.

The Company shall not be responsible for any defect which, in the opinion of the
Company, was attributable to:

Wear and tear. Certain components are, by their nature, consumables, and are excluded
fromwarranty. Suchitemsinclude catalyst material, lamps, filters etc.

Any form whatsoever of improper use or mal adjustment or damage caused by the
Purchaser, his employees or anyone other than the Company’ s personnel.

Abnormal corrosive or abrasive conditions.

Lack of regular servicing and maintenance of the instrument by Signal Group Ltd. or an
authorised representative. Regular servicing isrequired according to the relevant
maintenance schedule or every six months after delivery to validate warranty, and will be
chargeable at current rates.

Non-compliance with any instructions issued by the Company concerning the use and
fitting of the instrument.

Damage arising from installation or use of the goods in unsuitable environmental
conditions.

Faulty or irregular supply of electricity, air, water, gas or other site services.

M odifications by unauthorised personnel.

The Company shall not be responsible for any expense which the Purchaser may incur in
removing, replacing or fitting any part.

Every other form of liability, including consequential 1oss, damage or cost, howsoever
caused, is hereby expressly excluded except where such loss or damage arises from
negligence of the Company or its servants.

Thiswarranty is given in addition to your statutory rights.
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14. APPENDI X

Analyser Wiring Diagram

Analyser Flow Shematic

Additional Operating Information

418 Calibration Procedure (quick guide)



