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IMPORTANT SAFETY WARNINGS.

THISPAGE SHOULD BE READ AND UNDERSTOOD BY ALL PERSONNEL CONCERNED
WITH THEINSTALLATION, OPERATION AND MAINTENANCE OF THISINSTRUMENT.

The Ingrumentsin the 1300 Range are NOT suitable for operation in Hazardous Area, asdefined by
the British Standard BS 5345 Part 4.

ELECTRICAL SHOCK HAZARD WARNING.

Thedectrica power used in the 1300 Range of Instruments, may be at avoltage sufficient to endanger
life. Before carrying out any maintenance or repair, persons concerned must ensure that the equipment is
disconnected from any Mains supply and tests made to ensure that isolation is complete. When the
supply cannot be disconnected, functiona testing, maintenance or repair should only be undertaken by
qudified persons, who are aware of the precautions necessary when carrying out such operation.

DISPLAY RESOLUTION & ACCURACY.

The Digitd displaysused in thisseriesof insrumentsare of the 3 1/2 digit type. Theindicating accuracy
of such aDigplay islimited to the resolution ie Plus or Minus the reading on the Least Significant Digit
(theright most Digit). If the Quoted indicating range s 0.00 to 100.00 then when the display reads 0.00
the actud input signa could be between -0.004 and +0.004. The Least Significant Digit will change
from 0 to 1 when the absolute vaue changes from 0.004 to 0.005

POTENTIAL HAZARD WHEN DETECTING FLAMMABLE GAS.

When a concentration of Hammeable gas greater than 100% LEL is detected, usng Pellistor type
Sensors, if the concentration continuesto increase well beyond 100% LEL , the Sensorswill eventudly
produce a DECREASING output dueto lack of Oxygen, required to maintain local combustion at the
Sensor surface. The Ingtrument incorporates an OVER-RANGE Visud indication together with two
Alarms. If the High Alarm islatched on, but theindicated reading is BEL OW the High setpoint, thenthe
user should be aware that a HIGH concentration of gas COULD 4till be present.

IF THIS SITUATION ARISES, THEN THE AREA BEING MONITORED, SHOULD BE
EVACUATED AND FULLY VENTILATED UNTIL THEINSTRUMENT INDICATESA SAFE
CONDITION.



ANALOX 1300 Series used with SSIMRAD Sensor

When the ANALOX 1300 Seriesof Ingrumentsare used withthe SIMRAD type sensor units, and the
Optical system of the Sensor becomesdirty or partially obscured, the Sensor will produce an output, in
normd air, of lessthan 4 milliamps. Thiscondition wasindicated by a'CLEAN OPTICS warning LED
on the previousrange of Instruments. On the current 1300 Seriesingruments, thiswarning isindicated
by the'FAULT' LED whichwill illuminate when theinput current from the sensor falsabout 10% of Full
range indicated value, BELOW 4 milliamps. eg. If a channe has a full range of 100ppm, then the
'FAULT" LED will operate if the Indicated vaue fals below about - 10ppm.

Note : On no account should the DC Power for the SIMRAD sensor be drawn from the 24 volt DC
output of the ANALOX 1300.



IMPORTANT NOTES

Any adjusments or repairsto the ANALOX 1300 range of instruments should only be carried out by a
competent dectronic engineer, familiar with Insrument technology.

SA.EP.Ltd. WILL NOT ACCEPT RESPONSIBILITY FORANY EVENTSOCCURRING AS
A RESULT OF UNAUTHORISED ADJUSTMENTS OR REPAIRS TO THE INSTRUMENTS.

SA.E.P. Ltd. operate a policy of continuous improvement to their products and reserve the right to
changethe design, components and specification of their equipment, without prior notice. However, the
company will endeavour to keep their customers informed of any changes, which they consider to be
relevant to the continued satisfactory performance of their products. Theinformation inthisdocument is
given in good faith and is believed to be correct, at the time of publication.

The purchasersattentionisdrawn to the Appendix B at theend of thismanua, with regard to Warranty
Conditions.
Further technical assistance may be obtained by contacting S.A.E.P. by one of the meansindicated
below.
Scottish Anglo Environmenta Protection Ltd.
Units 4 and 5, Wainstones Court,
Stokedey Industrid Park
STOKESLEY. Cleveland TS9 5JY
Telephone : 0642 711400 Fax : 0642 713900

ThisManud islssue 3 : Dated : 10th February 1995



SECTION 1. OPERATING INSTRUCTIONS,
1.1 INTRODUCTION

The ANALOX 1300 Surveyor Ingtrument is designed to operate in conjunction with externa sensors,
provide indication of the concentration of oxygen, flammable or toxic gases and initiate darmsiif the
measured concentration fals outsde pre-set limits. The Indrument is built in a glass reinforced,

polycarbonate wal mounting cabinet and provides a means of monitoring up to 4 channds of any

physica parameter which can be converted to an dectricd sgna, eg Oxygen, Toxic or Combugtiblegas
concentrations, Temperature, Pressure, RH% etc.

The Ingrument provides the following facilities :

a. Individua Digitd Digplay for each channd, cdibrated in engineering units.
b. Audible and Visud darm indication.

c. Rdayson dl darm circuits if required.

d. 4-20mA Output on each channd.

e. Easy cdibration and darm setpoint adjustment.

f. Fault and Over range Indications.

g. Optiond Isolated 4-20mA Output

The Instruments are designed to operate from amains supply of 110v ac, 220v ac, 240v ac or 24 volt
DC. Thereisaso provisonfor an optional Battery Back-up power unit which will provide uninterrupted
operdtion, for aperiod, in the event of mainsfalure.

The Ingtruments are identified for ordering purposes asfollows:

1300/ 1 Single Channdl
1300/ 2 Dud Channd
1300/ 3 Three Channd
1300 / 4 Four Channd

1.1.1 Weight and Dimensions (Overal)
Height Width Depth Weight
256mm 314mm 118mm 2.5Kg

See ds0 Figure 9 a the end of the manud which shows an outline diagram of the ANALOX 1300
enclosure.



1.2 GENERAL DESCRIPTION

The ANALOX 1300 Surveyor isamulti channel monitoring system designed primarily for the detection
and display of concentration of Oxygen, Toxic and Hammable gases, together with two user adjustable
adarmcircuits. The Instrument was designed using the "M otherboard/Daughterboard' principleand each
channel functions totally independently of the others, the only common point being the main power
supply. Assuch, it isasmple matter to upgrade a single channd Instrument to atwo or more channel
Ingtrument, without even removing the device from its norma mounting pogtion. All that isrequired is
additiond Daughter boards and areplacement front pand. Thismethod of construction also providesfor
smple, rapid servicing, in the event of channd card faullts.
Each Channe can be configured to operate from a variety of input signds:

a. 4-20mA Loop Powered sensor/transmitters.
b. Pdlistor Half- bridge Hammable sensors.

c. Voltagelevd sgnds.

d. Millivolt level sgnds.

e. 4-20mA Live output sensors (Simrad etc.)

Each channel Daughterboard provides excitation power for either Loop powered 4-20mA tranamitters
OR Flammable sensors. Adjustment is provided in the power supply for the Hlammable sensors and
both supplies are protected againgt short circuit faults in the sensors or associated wiring. Measured
level indicationis provided for each channd, by Liquid Crystd Displays(LCD), intheformknown as'3
1/2 digits. This means that the maximum reading displayed, disregarding the decimd point, is'1999.
Cdibrationiseasly carried out using the Zero and Span adjustmentsfor each channe, on thefront pandl
of the Instrument.

User adjustable HI and LO aarms are incorporated in each channel, together with Fault and
over-rangeindication. The HI, LO and fault darms can be fitted with 3 optiond relays, which can be
configured, by jumper links, to operatein anormally energised or de-energised Sate. Inthelatter case,
this provides a 'Fail-Saf€ condition. The alarm Setpoints can be displayed on the individua Channel
LCDs by operating a spring loaded switch on the front pand.

TheHI and LO darmscan beindividudly configured, using jumper links, to operate on aHigh going or
Low going signd and may be of thelatching or non-latching type. The Fault darm circuit operateswhen
the measured input Sgnd drops below the Zero point by about 6% of full range and is useful for
indicating open circuit sensor connections or obscuration of the Optica system in an Infrared type
Sensor.

The Over-range darm operates when the input signa exceedsthe full range by about 6%. An 'Inhibit’
function is built in to each channd to prevent darm triggering during cdibration or alarm setpoint
adjusment. Thisfunction aso operates during the first 30 seconds after initia application of power, to
alow the sensorsto settle. Each channd aso providesa4-20mA and ogue output, whichisproportiona
to 0-100% of full scae reading for the particular channd. A common Audible darm, which activates
with the onsat of any darm, is built in to the Instrument together with an "Alarm Accept' push button
switch, which mutes the audible darm.

The systems may be specified at ordering stage, to include or exclude any combination of relays, inthe
Alarm circuits.



1.3 CONTROLSAND INDICATORS

1.3.1 Controlsand indicators on thefront panel of the Instrument are shown in Fig 1. Thefollowing text
refersto any single channd of amulti channd Ingrument. They have the following functions :

1.3.2 The Digitd Display
Thisis used to provide an indication of the measured concentration of the gas detected by the sensor
connected to that channel. In conjunction with the 'LO / HI' switch, in the Left hdf of the pand, the
Digplay can dso indicate the Alarm satpoints. It may be scaled in any units - the measured parameter
being shown in the ‘Window' on the far left of the pandl.
Typicd scdesare

: Oxygen 0- 25.0%

: Hammable Gas 0 - 100% LEL

: Toxic Gas 0 - 100ppm etc.

1.3.3TheHI / LO Switch

This switch is a three position device which is normdly soring biassed to its centrd podtion. In this
position, the Digita Display indicatesthe measured gas concentration. If theswitchis pushed to the L ft,
then the HI darm Setpoint will be displayed and if pushed to the Right then the LO darm Setpoint will
be displayed. This dlows easy reading and adjustment of the darm Setpoints.

1.3.4 The Power Indicator
Indicates the presence of the main power supply from ac mains, 24v dc or Back-up power unit.

1.35The Alam Trip LEDs (HI & LO)

TheseRed LEDswill initidly flash On and Off if the darmsare configured in the Latching mode and the
gopropriate darm circuit trips. If the 'Alarm Accept' push button switch on the Lower Sde of the
Ingrument is operated, the LED will then remain illuminated in a steady condition, until the darm Sate
clears. If the darms are configured in the Non-latching mode then if an darm condition occurs, the
appropriate LED will illuminatein asteady condition for aslong asthedarm sate exists, and then turn
Off.

1.3.6 The Fault LED (FAULT)

If the input Sgnal level fals below the norma Zero leve, eg 4mA on a Loop powered sensor by
goproximatdy 6% of full range, thenthe Fault darm crcuit will trip and the' FAULT' LED will illuminate,
It will remainin that condition until theinput sgnd isgreater than theadarm trip point, at which timeit will
turn off. Thisisanon-latching darm.

1.3.7 The Over-range LED

If theinput Sgnd leve risesto avaue of goproximately106% of full scae, then the Over-rangedam
will trip and 'O/RNG' LED will illuminate. It will remain in that conditionuntil theinput Sgnd falsbeow
the darm trip point, a which time it will turn off. Thisisanonlatching darm.



1300/1 has Second from top channd only.(Channd 2)
1300/2 has Middle Two channels only.(Chamnes 2 & 3)
1300/3 has Lower Three channds only.(Channels 2,3 & 4)
1300/4 has All Four channds,(Channels 1,2,3 & 4)
Illugtrated pand is shown about 2/3 full Sze.

Fig 1. Front Panel Controls & Indicators.



1.3.8 The Inhibit LED
ThisLED operatesin conjunction with the Alarm [nhibit function and will beilluminated when the Inhibit
switchisinitsLeft hand postion and dso for aperiod of 30 seconds after initia power gpplication. (See
1.3.11 Inhibit Switch).

1.3.9 The Alarm Setpoint Adjustments (HI & LO)

These controls alow the user to adjust the HI and LO alarm Setpoints, in conjunction with the HI/LO
switch, described in 1.3.3 above. The procedure for adjusting these Setpoints is described in 2.4.9
below.

1.3.10 The Cdlibration Adjustments (SPAN & ZERO)

These controls are used to adjust the Zero offset and the Calibration Span during the cdibration
procedure, described in 1.5 below. They should not be disturbed except during a proper cdibration
operation.

1.3.11 The Inhibit Switch (ALARM INHIBIT)

When this switch is moved to its Left hand pogtion, it causes the User darms (High and Low) to be
disabled. Thisalowsthe cdlibration and darm setting proceduresto be carried out, without causing any
internd or externa darms. It should only be used during cdibration and darm stpoint adjustment
procedures, and should never beleft in this position during normal operation. (See 1.3.8.Inhibit LED).

1.3.12 The Internd Controls

In addition to the adjustments described above, there are additiona internd controls on each
Daughterboard, which are only ble when the Instrument front pand isremoved. However, only
one of these controls should be adjusted by the user. Thiscontrol islocated on asmal eevated printed
circuit board, on the left Rear of the Daughterboard, if it has been configured for use with a Pellistor
type Fammable Sensor. Thisis used to set the drive power for a flammable sensor. See Paragraph
2.4.7 for adjustment procedure.

THE OTHER INTERNAL CONTROLS SHOULD NOT BE ADJUSTED UNDER ANY
CIRCUMSTANCES - They are factory set and require a detailed knowledge of the full setting-up
procedure to enable them to be correctly set. Altering these controls will affect the accuracy and
integrity of the Instrument.



1.4 ROUTINE CHECKS

1.4.1 Genera
The following routine checks should be carried out at regular intervals:

a Check that the Green Power LED isilluminated.

b. Check that there are no warning LEDs illuminated and that dl Inhibit switches
arein ther Right hand pogtion.

. Check that there are no Alarm LEDs illuminated, unless achannd isin an darm date.

d. Observe the Displayed readings on al channds- Toxic and Hammablechanndsshould  normdly
read 000 and Oxygen channels gpproximately 20.9% .

e. Check the darm setpoints by operating the HI/LO switch on each channel card and
reading them on the Display. Compare the setpoints with the recommended vaues.

NOTE: It is NOT necessary to operate the Inhibit switch when CHECKING the Alarm setpoints. f.
Carry out a Cdibration procedure as outlined in the Calibration section of the
Ingtruction Manudl.

1.4.2 Reporting

If any of the checks outlined in 1.4.1 fal to comply with the expected results then this should be
reported to an authorised engineer, for further investigation.
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1.5 CALIBRATION

1.5.1 Generd Information

Beforeany cdibrationiscarried out, the sensors should have been operating for at least 15 minutesor in
the case of Toxic sensors, at least three hours. Before any adjustmentsare carried out, the Inhibit switch
on the Channd which isto be calibrated should be moved to the Left hand position, thus disabling the
adarm dircuits, on that channdl.

WARNING : The code of practice regarding sdection, ingtdlation and maintenance of dectrica
goparaus for usein potentiadly explosve atmospheres must be complied with at dl times. The user is
referred to BS5345 Part 1 1976 and any subsequent amendments.

1.5.2 Hammable Sensor

a. Setting Zero : Either ensure that the sensor islocated in an aimaosphere free of flammable gas or fita
gassing cap to the sensor and gpply a dow flow of Inert gas such as Nitrogen, having a flow rate of
between 100 and 300 millilitres per minute. Allow theindication on the channe Display to stabiliseand if
it does not read Zero, then adjust the 'ZERO' control for a reading of 000 . (Note : Anti-clockwise
rotation decreases the reading). Remove the Inert gas source.

b. Setting Gain : Fit agassing cap to the sensor and gpply a50% LEL gas mixture having aflow rate of
between 100 and 300 millilitres per minute. Allow the indication on the channd Display to Sabilise,
gpproximately 3 minutes, and adjust the'SPAN' control for areading of 050 on the Display. Remove
the flammable gas mixture and the gassing cap and check that the reading returns to its normal Zero
reading. This may take a few minutes. During this time, the darm setpoints could be checked and if
necessary, adjusted. (See 2.4.9).

1.5.3 Toxic Sensor

a Setting Zero : Either ensure that the sensor islocated in an amosphere free of the gasto which the
sensor issengtive, or fit agassing cap to the sensor and apply adow flow of Inert gas such asNitrogen.
Adjus the flow rate to between 100 and 300 millilitres per minute and dlow the indication on the
channd Display to stabilise. If it does not read 000, then adjust the 'ZERO' control for a reading of
Zexro. (Note : Anti-clockwiserotation decreasesthe reading). RemovetheInert gassource. NOTE : If a
Zero reading cannot be obtained within the range of the "ZERO' control then the Toxic
Sensor/Transmitter output current should be checked by an authorised engineer. (See 1.5.5)

b. Setting Gain : Fit agassing cap to the sensor and apply agas mixture gpplicableto the sensor, having
aflow rate of between 100 and 300 millilitres per minute. Allow theindication onthe channd Display to
stabilise, gpproximately 5 minutes, and adjust the'SPAN' control until the channd Display indicatesthe
concentration of the applied gas mixture. Remove the Toxic gas mixture and the gassing cap and check
that the reading returnsto its normal Zero reading. This may take afew minutes. During thistime, the
alarm setpoints could be checked and if necessary, adjusted. (See 2.4.9).

NOTE : If a satisfactory reading cannot be obtained within the range of the 'SPAN' control then the
Toxic Sensor/Transmitter output current should be checked by an authorised engineer. Itisalso possble
that the sensor cell has reached the end of its life and should be replaced.

1.5.4 Oxygen Sensor
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a Setting Zero : Fit agassng cap to the sensor and gpply adow flow of Inert gas such as Nitrogen.
Adjust the flow rate to between 100 and 300 millilitres per minute and alow the indication on the
channd Display to gabilise. Thismay take severd minutes. If the Display does not read 000,then adjust
the 'ZERO' control for a reading of Zero. (Note : Anti-clockwise rotation decreases the reading).
Remove the Inert gas source.

b. Setting Gain : Either remove the gassing cap and expose the sensor to clean gas free air or fit a
gassing cap to the sensor and gpply a known mixture of Oxygen and Nitrogen, having aflow rate of
between 100 and 300 millilitres per minute. Allow the indication on the channd Display to sabilise,
goproximately 5 minutes. In the case of air cdibration, adjust the 'SPAN' control until the Channél
Display indicates 20.9%, or if usng an Oxygern/Nitrogen mixture, adjust the 'SPAN' control for a
reading corresponding to the applied gas mixture. Remove the gas mixture and the gassing cep if fitted.
The darm setpoints could now be checked and if necessary, adjusted. (See 2.4.9). NOTE : If a
satisfactory reading cannot be obtained within the range of the 'SPAN' control then the Oxygen
Sensor/Transmitter output current should be checked by an authorised engineer. It isaso possible that
the sensor cdll has reached the end of its life and should be replaced.

1.5.5 Engineering Notes

The Flammable sensors supplied with the ANALOX 1300 systemsnormaly operatewith 2.0 voltsDC
acrossthe pair of Pdlistor. With no Flammable gas present, the Centre tap voltage should be at about
haf the excitation voltageie. 1.0 volt. DC.

The Toxic and Oxygen Sensor/Transmitter combination devices operate on the Loop powered
principle. The output current should be 4.0mA when the sensor isNOT exposed to the appropriate gas
and 20.0mA when exposed to the full scale concentration indicated on the Sensor/Transmitter housing.
Intermediate values of output current may be caculated asfollows:

Output Current = (Test Gas Concentration X 16 ) + 4 mA

( Sensor Full Scde Range)

eg. For an Oxygen Sensor/Tranamitter with arange of 25%, in Air :

Output Current at 20.90% = 20.90 x 16 + 4 =17.38 mA
25
ANALOX Sensor/Tranamittersarefitted with internal 'ZERO' and'SPAN' adjustments. These controls
may be adjusted, if necessary, within limits, to compensate for ageing of the Sensor cdll. If it is not
possible to achieve the desired 'SPAN' adjustment then it is probabl e that the Sensor cell isexhausted
and should be replaced. Refer to device handbooks for further information.
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SECTION 2 INSTALLATION & COMMISSIONING
21 NOTESON INSTALLATION

2.1.1 Classification of Hazardous Areas

Therisk of an explosve amaosphere being formed isavariable factor dependent upon the conditionsin
the environment under consideration. Consequently, in order that congstency may prevail, hazardous
aress are classfied into three Zones.

The publication BS5345 Part 1 1976 refers.

Zone 0 - An areacontaining an explosve gas/air mixture continuoudy or for long periods. Zone 1- An
areapossibly containing an explosve gas/air mixture during norma operation. Zone2- Anareainwhich
an explosve gas/air mixtureislikely to occur for short periods only, during norma operation.

2.1.2 Certification
An gpparatus desgned for ingalation and usein hazardous aressis certified in accordance with BS229
or B4683 or BS5501 and conforms to one of the following types of protection.

Intringc Sefety Exi BS5501 Part 7

Flameproof FLP BS229
Flameproof Exd BS4683 Part 2
Increased Safety Exe B$4683 Part 4
Combined Protection Exed  BS4683 Part2 & 4
Non Sparking ExXN  B$4683 Part 3

Specid Protection Exs  SFA 3009 1972

2.1.3 Apparatus Gas Groups

Apparatus for use in Hazardous areas are, where gppropriate, grouped into one of four sub-groups.
These are described as I, 1A, 11B and 11C. Sub-grouping is normaly applied to FHameproof and
Intrindc safety types of protection. Other types of protection apply equdly to al gases subject only to
temperature classfication. Theformer gppliesto gpparatus designed to BS4683 and thefollowing table
shows the relationship between the gas group and the former gas groups related to BS229

B34683 Part 2 Group Representative Gas BS229 Group
I (Mining) Methane I

A Propane & Industrid Methane 11

1B Ethylene I

lnc Hydrogen v
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2.1.4 Temperature Classfication
When sdlecting apparatusaccording to temperature classification, the maximum surface temperature of
the gpparatus should not exceed the ignition temperature of the gases or vapoursinvolved. Information
regarding ignition temperaturesis published in BS5345 Part 1.
The following table shows the temperature classification codes. The ambient temperature is assumed
to be 40 Degrees C unless otherwise stated and marked on the device.

Classfication Code Maximum Surface
Temperature

T1 450 Deg. C

T2 300 Deg. C

T3 200 Deg. C

T4 135Deg. C

T5 100 Deg. C

T6 85Deg. C

2.1.5 Classfication Code

Apparatus marking requirements normally include a certification code which includes the following :
a. Symbol for type of protection

b. Apparatus group

c. Temperature classfication

Example Exd I1b T5

A unit with flameproof type protection (d) suitable for gpparatus groups 1A and [1B with amaximum
surface temperature of 100 Deg. C (T5).

2.1.6 Certifying Authority

The certifying authority for most of the ANALOX range of Apparatusis The British Approvas Service
for Electrica Equipment in Hammable Atmospheres, otherwiseknown asBASEEFA, whichisapart of
the Hedlth and Safety Executive. Certificates are prefixed Ex. There are adso recent European

'CENELEC standards which are prefixed EEX.

2.1.7 Threaded Cable Entries

All threaded cable entriesin junction boxes etc should befittedwith appropriate typesof cableglands,
or blanking glands, according to the type of wiring system used. Guidance on appropriate types of
wiring is contained in BS5345 Part 1 and are summarised asfollows :

a Cablesdrawn in sted
b. Cables that are otherwise protected against mechanica damage.

1. Armoured Cable

2. Thermo plagtic or elastomer, in screened or armoured cable with PVC, PCPor smilar sheath
overdl

3. Cables enclosad in seamless duminium sheeth with or without armour, with anouter  protection
sheath.

4. Minera Insulated metal sheathed cable.

14



5. Thermo plagtic or elastomer insulated flexible cable or cord with flexible metdlic screen
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2.2 INSTALLATION

2.2.1 Generd

The ANALOX SURVEY OR 1300 Instrument may contain between 1 and 4 channels, depending on
the application. Severd different types of sensor may be connected to the Instrument to suit the types of
gasto be monitored. The types of sensor required are usudly specified by the supplier, in consultation
with the customer.

2.2.2 Instrument Ingtallation

The Unitsareindaled asfollows:

a Remove the Lower plagtic pand by undoing the two screws Left and Right. This exposes the
electrica connection terminasand thetwo lower mechanicd fixing points. The Mechanicd fixing points
arelocated in the recesses at the extreme | eft and right of the lower part of the case. b. Open the clear
front cover and remove the four corner screws which secure the front pand. Using a thin blade,

between the edge of the panel and the Case, carefully ease the front panel pane away from the
I nstrument case.

CAUTION : THE POWER INDICATING LED IS SECURED TO THE FRONT PANEL AND

HASA TRAILING LEAD, CONNECTED TO THE MOTHERBOARD. c. L ocate the Power LED

connector at thetop | eft of the Motherboard and carefully removethe plug. Thisisretained by asmple
latch arrangement on the PCB connector. The earth lead to the front pand, is fixed to the main case
earthing point and need not be removed. The front panel can betemporarily suspended using thisearth
lead or if lessthan 4 channd s arefitted, the front pane may be 'parked’ in the locating dotsat thetop of
the Instrument case.

d. The Upper Mechanica securing point, isa'Keyhol€ shaped aperture, located a the centretop of the
| nstrument.

e. Secure the Instrument in its mounting pogition, using screws or bolts in the three securing points.

Connect the power supply to either the AC.INPUT Termindsor if 24v DC is being used, to the '24v
IN'+ and - terminds. Both termind groups are located at the lower |eft area of the Instrument. If AC
mainsis being used then the Guard plate should be replaced over the Input terminas.

2.2.3 Initid Operationa Test

Check that there are Dummy load resistors fitted to the 'SIGNAL /P terminds, on dl channds
present, see 2.3.6, and switch on the power.
CAUTION : WHEN AC MAINS POWER IS BEING USED, AREAS ON THE LEFT SIDE OF
THE PRINTED CIRCUIT BOARD ARE CONNECTED DIRECTLY TO THE MAINS AND
CARRY VOLTAGES HIGH ENOUGH TO ENDANGER LIFE.

TheDigital Displaysshould now be operating and theleft most Red LED on each channd (Inhibit LED)
should be illuminated. After about 30 seconds, provided the'INHIBIT' switchesarein ther right hand
position, the 'INHIBIT' LEDs should turn Off. The Displays for dl channels should be reading
goproximately '000' . If achannd has been configured to read Oxygen levels, thenthe'LO darmwill be
activated otherwise no darms should be active. This completestheinitial checks - switch off themain
power supply to the Instrument.
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Fig 2. Indrument Terminds.

2.2.4 Optiona Battery Back-up Unit

If this unit has been supplied with the Instrument then it should be connected up according to the
Instruction manud for the Unit. For convenience, the connection details are included here. The 1300
Instrument should be connected to the AC mains supply as normal and the DC output from the Battery
Back-up Unit connected to the 1300 Instrument terminals which are marked '24V IN' '+ -
NOTE : TO AVOID SHORT CIRCUITING THE BATTERY, THE CABLE SHOULD BE
CONNECTED TO THE INSTRUMENT FIRST AND THEN TO THE BATTERY BACK-UP
UNIT TERMINALS.

Thisisbest carried out AFTER thefront pand of the 1300 Instrument hasbeen replaced. CAUTION :
DURING INITIAL CONNECTION, A SPARK IS LIABLE TO BE GENERATED AT THE
INSTANT OF CIRCUIT COMPLETION. Thisisquite norma sncethe Instrument isnot fitted with
an'ON/OFFswitch. However, this Spark can be avoided if the norma Mains power ispresent before
the Battery Back-up Unit is connected.

2.2.5 Re-ass=mbling the Ingrument

When ingdlaion and commissioning procedures have been completed then the front pand of the
Instrument should be re-fitted. Switch off the main power to the Instrument and if fitted, disconnect the
Battery Back-up power, at the terminas of the Battery Back-up Unit. Re-fit the power indicator LED
connector to the M otherboard matching connector. Dressthe wires carefully so asto avoid them being
trapped between the Instrument housing and the front panel, and carefully refit the front pand. Usethe
switchesto ease the Daughterboard protrus onsthrough the holesin the pane and secure the panel with
the four screws. Reconnect the power supply and Battery Back-up, if fitted and findly thelower pand
cover.

2.2.6 Wiring Specification
It isimportant to realise when considering relative distances between the Instrument and sensors, that
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the cables used to carry the sensor Sgnas can affect the operation of the system asawhole. All cables
have resistance which causes voltage loss dong their length. This resistance decreases as the cross
sectiond areaof the conductorsisincreased. ie Basicdly, the thicker the conductor, the better. (Within
reason). Also, long cableruns act asgood aerials and can pick up interference from all sortsof sources,
paticularly in Indudrid environments. Whilst precautions have been taken in the desgn of the
Ingrument to minimise the effect of interference, it is recommended that where possible, the minimum
requirement of atwin twisted screened pair, having aconductor crosssectiona areaof 1.5 mn? isused
for Loop Powered sensors.

2.2.7 Cable for Loop Powered Sensors

If the above recommended cable, ie twin twisted screened pair, having aconductor cross sectiond area
of 1.5 mn?, isused for a Loop Powered sensor, then cable runs of up to 1 Kilometre can be used
without an detrimenta effects. The screen must be connected to a good mains earth.

2.2.8 Cable for Hammable Sensors

Flammable sensors operate at much higher currents, typically 300 milliamps, so the effect of long cable
runs is much more severe than that on a4 - 20mA device. The voltage drop dong alength of cablecan
be caculated by finding the resstance per unit length of the cable and smply applying Ohms Law.
Remember that a 100 metre run of cable actualy consists of aloop length of 200 metres. If acableis
quoted as having aresistance of say 12.5 Ohms per Kilometre, which is about average for a 1.5mnv
cross sectiona conductor, then a 100 metre cable run will have atotal 1oop resistance of :

125x 2=250hms

Using Ohms Law, the voltage drop on a cable of resstance 2.5 Ohms, passing a current of 300
MAMpPSIs:

V=1xR=03x25=0.75Volt

This means that to obtain 2.00 volts ACROSS THE SENSOR then the Channel card must produce
2.00v + 0.75v = 2.75 Volts ACROSS THE INSTRUMENT TERMINALS.

The Daughterboard Flammable power supply maximum voltageisnormaly about 3.8 Valts, o, usng
a cable having a cross sectiona area of 1.5mn? would permit a maximum cable run of about 250
metres. If the conductors have across sectiond areaof 2.0 mn?, they would have ares stance of about
9.5 Ohms per Kilometre and would permit cable runs of up to 300 metresand if increased to 2.5min,
(7.6 Ohms per Kilometre), the permissible length would be increased to about 400 metres. Cablesfor
the FHlammable sensors require THREE conductors, two of which carry the 300mA current. (A’ and
'C") Thethird conductor carries the sensor output signal voltage.
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2.3 SENSOR INSTALLATION

2.3.1 Generd

Thereare severd different sensorsavailablefor detection of flammable, toxic and oxygen gases. Ensure
that the correct type of sensor is used with the correctly configured Channd card. Each Channd is
clearly labeled on the front panel with the type of gasit is configured to detect, together with its Unit of
Measurement, and each sensor is dso labded with smilar data. Care should be exercised during

ingalation, not to damage the sensor sintersor membranes or dlow them to become contaminated with
grease, water or dirt.

ITISPARTICULARLY IMPORTANT THAT FLAMMABLE SENSORSARE NOT EXPOSED
TO SILICON BASED SUBSTANCES OR HALOGENS.

For these reasons, it is strongly recommended that the sensor iskept in its delivered wrapping until the
system and wiring are reedy for commissoning.

2.3.2 Sensor Location

The type of gasto be detected determines, in generd, the physical location of the sensor. Whereas a
gas tha is heavier than ar will require a low sensor mounting podition, a lighter than air gas will
necessitate an elevated mounting point. Congderaion should be given to those areas where it is
anticipated that leskage may occur eg. inthe vicinity of vaves, pipe flanges, compressors etc. and dso
to the possibility of pocketsof gascollecting in the event of alegk. Inthisrespect, heavier than air gases
€g. propane or butane may tend to accumulate in floor ducts, pits etc. and ventilation should be
provided for these areas as a normd precaution. Lighter than air gases eg. methane or hydrogen will
tend to accumulate between celling joists and Smilar congderation should be given to adequate
ventilation. Additiondly, the effects of any ventilation must be considered inthe siting of gas sensorsand
it may be prudent to mount sensorsin air extraction ducts. However, excessve ve ocities can affect the
sensors and it may be necessary to provide a degree of draught protection. The table below shows
examples of relaive dengties for some common flammable gases.

Lighter than Air Heavier than Air
Hydrogen 0.07 Ethane 1.04
Methane 0.55 Hydrogen Sulphide  1.20
Ammonia 0.58 Propane 1.52
Carbon Monoxide 0.97 Butane 1.94
Ethelene 0.98 Pentane 2.40
Air 1.00 Hexane 2.97
Toluene 314
Heptane 3.45

The flammable gas sensors should be mounted with the sinter facing downward, whether it is mounted
high or low.

2.3.3 FHammable Sensor Connections (See Fig 4a)

Flammable sensors use Terminds A, B, and C, A being the Positive Drive voltage, B isthe Sgnd
Input and C is Signd common and Negative of the Drive voltage.(See o Fig 2) Sometimes, the
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Flammable sensor connections are referred to as 'C' (Compensator), 'C/T' (Centre Tap) and 'D'
(Detector). These correspond respectively to A", 'B' and 'C' on the 1300 range of Instruments. If
screened cable is being used, then the screen should be connected to the 'E' termind.

2.3.4 Hammable Sensor Wiring Variations
There are currently Three different types of Sensor Head available from SAEP Ltd. and the Wiring
colours differ on each sensor. Details of the wiring colours are given below

a EEV Stainless Stedl, V Q4250 Exds Sensor has wiring colours :
BLUE, GREEN/YELLOW, BROWN
Where Blue is the Compensator Lead, which connectsto the'A' Termind of the 1300.
Green/Yéelow isthe Signa output Lead which connects to the 'B' Termind of the 1300.
Brown is the Detector Lead, which connectsto the 'C' Termind of the 1300

Dueto possible confusion with european mainswiring colours (Blue, Green/Y elow, Brown) andinthe
interests of safety, the manufacturer decided to changethe colours of thewiring on al new issuesof this
Sensor.
The wiring colours on the latest issue of the Stainless Sted V Q4250 sensor are asfollows :
RED, YELLOW, BLUE
Where Red is the Compensator Lead, which connectsto the 'A’ Termina of the 1300.
Yedlow isthe Sgnd output Lead, which connectsto the 'B' Termind of the 1300.
Blue isthe Detector Lead, which connectsto the'C' Termind of the 1300.

b. Groveley 210 Mod FLAM Stainless Sted Exds Sensor haswiring colours :
RED, GREEN, BLUE
Where Red is the Compensator Lead, which connectsto the 'A’ Termina of the 1300.
Greenisthe Signa output Lead, which connects to the 'B' Termina of the 1300.
Blue isthe Detector Lead, which connectsto the'C' Termind of the 1300.

c. SAEP Ltd. Black Acetal Sensor has the following wiring colours :

RED, GREEN, BLACK
Where Red is the Compensator Lead, which connectsto the 'A’ Termina of the 1300.
Greenisthe Sgnd output Lead, which connectsto the 'B' Termina of the 1300.
Black is the Detector Lead, which connectsto the'C' Termind of the 1300.

Sensorsa. and b. are normaly supplied fitted to an EExe Cast Iron Junction Box and together, form the
ANALOX 2000 FHammable gas sensor unit, suitable for use in Hazardous areas.

Sensor ¢, the ANALOX 2001, isalessexpensg ve dternative which can be used in areaswhich are not
classfied as Hazardous.

ITISVERY IMPORTANT THAT THE FLAMMABLE SENSORS ARE CORRECTLY WIRED
OTHERWISE THE PELLISTORS COULD SUSTAIN PERMANENT DAMAGE.
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2.3.5 Loop Powered 4-20mA Sensors (See Fig 4b)

Both the Toxic and Oxygen Sensors are of this type and should be connected to Terminas'A" and
'B". Termind A isthe Pogitive 24v' and should be comected to the Sensor/Transmitter positive lead.
Termina B should be connected to the Sensor Negative. Termina 'C' isnot used. If screened cableis
being used, then the screen should be connected to the 'E' termind.

2.3.6 Live output 4-20mA Sensors (See Fig 4c)

Thistype of device, Examples of which are SSIMRAD GD2100 and other Infra Red sensors, usualy
provide a'Live 4-20mAmp output and do NOT require application of the Loop power, provided by
the 1300 Daughterboards. In this case, the sensor output should be connected to Terminals'B'and 'C'.
Termind B isthe Pogtive Input and Termind CisNegative Input. If screened cableisbeing used, then
the screen should be connected to the 'E' termindl.

2.3.7 Dummy Loads

Dummy loads are used to smulate a typicad sensor, under 'No Gas conditions thus enabling the
Instrument to be checked out without connecting the sensors. When the Instrument is despatched from
the factory, the appropriate dummy loads are fitted for each Channd card. These should only be
removed when the sensor wiring is ready to be connected and they should beretained asan aid to fault
diagnosis. A dummy load for a Flammable sensor consgts of two 3.9 Ohm resistors connected as
showninFig 3a. A dummy load for atoxic or oxygen Sensor/Transmitter consstsof asingle 4700 Ohm
resstor connected as shown in Fig 3b.

Fig.3aHam. Sensor Dummy load Fig.3b 4-20mA Sensor Dummy Load
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Fig 4a. Hammable Sensor Connections.

Fig 4b. Toxic / Oxygen Sensor Connections.
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Fig 4c. Live Output 4-20mA Sensor Connections.
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2.4 COMMISSIONING

2.4.1 Generd Commissoning

Commissioning an ANALOX 1300 system entails checking the Jumper Link Configuration, caibrating
each Channd card in the system using appropriate gases and adjusting the darm Setpoints. Calibration
gas of known accuracy isrequired - the calibration procedureis outlined in section 1.6 above.
WARNING : IF THE SYSTEM OPERATES FROM AN AC MAINS SUPPLY, CHECK THAT
THE POWER SUPPLY VOLTAGE INDICATED ON THE AC INPUT TERMINAL COVER
PLATE, MATCHES THE MAINS SUPPLY VOLTAGE. Refer to Fig 2. for position of AC Power
Input Terminds.

2.4.2 Daughterboard Jumper Link Settings

The locations of dl Jumper links are shown in Fg 5. The jumper link settings are pre-s&t, for the
gpplication specified by the customer, before the Channel cards leave the factory. However, these
settings should be checked during the commisioning procedure and verified againgt the settings bel ow.
To ease the setting procedure, dl directions apply to a Channel Daughterboard with the components
toward the user and the Digitd Display at the bottom Right corner. The directions are then given as
NORTH, SOUTH, EAST and WEST for the Jumper Link settings. If aLink position is described as
'OFF, then the jJumper link should be placed on ONE of the pinsonly, instead of linking the two pins.

24.3 Link Settings for Flammable Sensor

LO- NORTH : L1- OFF ) L2- SOUTH : L3 - OFF
L4 - EAST : L5- ON : L6- ON : L7- ON
L8- ON : L9 - OFF ) L10- AsRequired ) L11- EAST

NOTE : In some inddlations, if the sensor cable is quite long, it may not be possible to adjust the
"ZERQO' control for aZero reading dueto the cable resstance. In this case, try changing the position of
Link L10. However, thisLink must dways befitted in either the NORTH or SOUTH positionsand not
omitted.

To operate HI and LO Alarms in the NON-LATCHING mode, then Jumper Link L3 should be
placed in the 'ON' position. Apart from L3, the other Jumper Links should remain in the positions as
shown.

244 Link Settings for Toxic Gas Sensor

LO- SOUTH L1- ON : L2-SOUTH L3- OFF
L4-EAST L5- ON ) L6- ON ) L7- ON
L8- ON : L9 - OFF : L10- OFF : L11-EAST

To operate HI and LO Alams in the NON-LATCHING mode, then Jumper Link L3 should be
placed in the 'ON' position. Apart from L3, the other Jumper Links should remain in the positions as
shown.
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2.4.5 Link Settings for Oxygen Sensor

LO-SOUTH: L1- ON : L2- NORTH : L3- OFF
L4-EAST L5- ON ) L6- ON ) L7- ON
L8 - ON : L9 - OFF : L10- OFF : L11-EAST

Tooperate HI and LO Alamsin the NON-LATCHING mode, then Jumper Link L3 should be placed
inthe'ON' pogtion. Apart from L3, the other Jumper Links should remain in the positions as shown.
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Fig 5. Daughterboard Jumper Link Locations
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2.4.6 Initid Setting Up Procedure

Ensure that al sensors are correctly connected to the Instrument. Switch on the system power and
check that the LCD Displays operate. All adjustments should be carried out using the trimming tool
provided or aminiatureinstrument screwdriver. Any damageto the adjustment controls caused by usng
unsatisfactory toolswill invaidate the guarantee. Adjustment to the Flammable Sensor drive power can
only be carried out when the front panel has been removed.

2.4.7 Flammable Sensor Drive Power

The control for adjusting the drive power to a Flammable sensor islocated on asmdl Printed circuit
board, which is mounted on top of the Daughterboard at the rear |eft corner. Locate theterminals'A’,
'B'and'C' IN THE SENSOR JUNCTION BOX. (If the sensors are not of SAEP source, these may
belabdled'C','C/T'and'D"). Connect aDVM on alow DC voltsrange, acrosstheterminations'A' and
'C, or, in the alternative case, across 'C' and 'D'. See Fig 6. below. Monitor the voltage across the
terminasand adjust the control until the DVM reads 2.00 Volts. Removethe DVM, securethejunction
box lid and repeet the above procedure for dl Fammable Channels.

Fig 6. Hammable Sensor Voltage Test

IMPORTANT NOTES:

a There are occasions when a different type of Flammable sensor may be used, which operates
with a different termind voltage. Unless otherwise specified, dways assume that the sensor
requires 2.00 Volts.

b. Unless the cable run between the sensor and the Instrument is very short ie less than about 10
metres, the sensor operating voltage MUST BE MEASURED AT THE SENSOR. Long cable
runswill have significant resstance and will cause a voltage drop adong their length. Thisdrop
will be subtracted from the voltage source a the Instrument Terminal s and could causeincorrect
operation of the sensor. If the sensor Pellistors are not heated to the correct temperature,
(approx 500 Deg.C), then thiswill result in areduction in sengtivity.(See 0 2.2.6)

2.4.8 Loop Powered Sensor current

These devices are of the 4-20mA Transmitter type and are supplied from acurrent limited source on
the Daughterboard. Thereis no adjustment required for this current sinceit is controlled directly by the
Sensor/Transmitter. However, the L oop current can be monitored by breaking the current loop circuit a
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any convenient point, eg in a junction Box, and insarting a milliammeter in series with the dircuit.
Alternatively, the sensor Loop current may be measured by connecting amilliammeter to the RED and
BLACK Tes paints, located on the smdl Printed circuit board mounted at the rear |eft corner of the
Daughterboard. Refer to 1.5.5 above for an explanation of the expected current.

2.4.9 Alarm Setpoint Adjustment
When dl the Channels have been cdlibrated the Alarm setpoints should now be checked and adjusted
if necessary. When the Daughterboards leave the factory, the LO and HI darms are set to 25% and

50% of full scalerespectively, for Toxic and FHammable gas, and 19% and 23% for an Oxygen channd.

To adjust these setpoint, proceed as follows.

a Operate the 'INHIBIT' switch to its LEFT hand position, thus disabling the darm circuits.

b. Push the 'LO/HI" switch to the 'LO' position - the Display will now indicate the LO Alarm
setpoint. Using the trimming tool provided, or a miniature indrument screwdriver, adjust the
'LO' control until the Display indicates the desired setpoint level.

C. Push the 'LO/HI" switch to the 'HI' position - the Display will now indicate the HI Alarm
setpoint. Using the trimming tool provided, or aminiatureinstrument screwdriver, adjust the'H'
control until the Display indicates the desired setpoint level. d. Releasethe 'LO/HI' switch and
reset the 'INHIBIT' switch to its norma Right hand position. The INHIBIT' LED will remain
illuminated for about 30 seconds and then turn off.
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2.4.10 Motherboard Link Settings

There arethree links per channel associated with the darm relays operation. Each of therelayscan be
configured to be ether energised, or de-energised when in an darm condition. When a rday is
configured to de-energise in darm, this provides a 'Fail-Safe mode of operaton in that an darm
conditionisthe same asapower falure condition. Thisassumesthat therelay contactsare connected to
an externa warning system which has an assured power supply. A consequence of configuring therdlays
in the 'Fall-Safe mode, is a consderable increase in the power consumption, since under normd
conditions, ie non darm Sate, the relays are energised. This should be bournein mind if the Instrument
System includes a Battery Back-up unit to maintain operation in the event of the Instrument's normd
power faling. All 1300 range Instruments are ddivered with the relays configured in the 'Energise in
Alarm’ mode, unless otherwise specified. Thelinksarelocated onthe Motherboard, immediately below
the lower Daughterboard and are shown in Fig.7

Fig 7. Motherboard Jumper Link Locations.
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2.4.11 Andogue Output 4-20mA

Each Channd isfitted with a4-20mA Anaogue output which represents 0 to 100% of thefull scae
vaue, for that channd. The output is short circuit protected and will operate with loadsin the range 50
Ohms to 250 Ohms. Connections are made to Screw Terminals on the Motherboard. These are
marked '4-20mA O/P '+ -'

2.4.12 Optically Isolated Analogue Output

Thisfacility issupplied asan optiond extraand providesatotaly gavanicdly isolated 4-20mA outplt,
for gpplicationswherethisis needed. The Instrument should normally be specified, at ordering stage, to
includethisfacility if required, but it is possibleto fit the necessary extracircuits, 'inthefield'. For further
details, contact the manufacturer or their agent.

2.4.13 Battery Back-up

An Input is provided on the Motherboard Screw Termind strip for connection of a 24 Volt
battery/charger unit to enable the Instrument to operatein the event of normal Mainssupply falure. This
unit is available as an optiond extradevice. The length of timefor which the Instrument and its sensors
will operate from the battery, depends on severd factors:

a The Ampere Hour Capacity of the battery.
b The Number of Channdsin the system.

C. The Type of Sensors used in the system.
d. The number of Alarms occurring.

e Relay configuration. (See 2.4.10)

It isdifficult to give figures for any particular Sat-up, but having specified a systlem, SAEP can give
further advice with regard to Battery Back-up. As arough guide, a'Worst-case' system conssting of
the Instrument with 4 flammable sensors and in permanent darm, using the Standard Battery/charger
unit, would operate for a period of gpproximately 3/4 hour.
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APPENDIX A TO ANALOX 1300 Series Manual.

A feature of the Pellistor Combustible gas detectorsistheamost universal responseto L.E.L.
of hydrocarbons. Almost al detectable gases produce a smilar output & L.E.L.. Thistable ligts the
theoreticd factors by which the sgna with aCdibration gas should be multiplied, to givethe equivaent
sgnd for other gases.

For example : For an Ingrument cdibrated with Methane
To find equivdent for n-Nonane

K Methane=112.0
K n-Nonane= 35.2

Signd a 50% L.E.L. =50% x 35.2 = 15.7% (Methane scale)

112.0
Gas K Gas K Gas K
Acetddehyde 67.3  Acetic Acid 60.8 Acetic Anhydride 515
Acetone 57.8 Acaylene 63.6 Alkyl Alcohol  57.1
Ammonia 141.7 n-Amyl Alcohol 36.6 Aniline 44.1
Benzine 45.6 Biphenyl 28.0 1,3Butadiene 62.5
n-Butane 65.5 iso Butane 57.8 Butene-1 50.8
ds-Butene-2 542 trans-Butene-2 56.7 n-Butyl Alcohol 384
iso-Butyl Alcohol 59.2  Tert-Butyl Alcohol 83.1 nButyl Benzine 35.8
n-Butyric Acid 42.5 Carbon Disulphide 19.8 Carbon Monoxide 84.4
Carbon Oxysulphidel04.6 Cyanogen 99.9 Cyclohexane 46.0
Cyclopropane 69.7 n-Decane 36.7 Diethdamine 64.7
Dimethylamine 64.7 2,3 Dimethylpentane 44.6 2,2 Dimethylpropaned4.4
Dimethylsulphide 48.6 1,4 Dioxane 50.0 Ethane 75.8
Ethyl Acetate 57.4  Ethyl Alcohal 81.5 FEthylamine 58.9
Ethyl Benzine 39.9  Ethylcyclopentane 44.4  Ethylene 79.1
Ethyleneoxide 57.9 Diethyl Ether 51.8 Ethyl Formate  49.5
Ethylmercaptan 62.8 nHeptane 43.2 N-Hexane 41.2
Hydrazine 50.4 Hydrogencyanide 53.4 Hydrogen 85.8
Hydrogen Sulphide  45.6  Methane 112.0 Metyyl Acetate  55.6
Methyl Alcohol 96.2 Methylamine 86.5 Methylcyclohexane 49.4
Dimethyl Ether 70.0 Methylethylether 49.3 Maethylethylketone 46.2
Methyl Formate 75.0 Methylmercaptan 67.9 Methylpropionate 57.2
Napthalene 38.1 Nitromethane 64.8 n-Nonane 35.2
n-Octane 419 n-Pentane 51.3 iso-Pentane 51.9
Propane 61.8 n-Propyl Alcohal 52.7 nPropylamine 54.1
Propylene 57.7 Propyleneoxide 51.2 iso-Propylether 48.8
Propyne 46.5 Toluene 45.2 Trigthylamine 44.6
Trimethylamine 54.3 Vinylghylether 46.9 o-Xylene 40.1
m-Xylene 43.8 p-Xylene 43.8

Sincethesefactors are theoretica, they will only give aguide to the response expected in other gases.
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For exact converson factors, the Instrument should be cdibrated using the relevant gases.
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APPENDIX B

WARRANTY

Products manufactured by Scottish Anglo Environmenta Protection Ltd. (SAEP), are
guaranteed to the origina purchaser for a period of One year after purchase by the origina user.
Sensors are warranted for Six months. Under this warranty, the liability of SAEP is limited to
servicing,adjusting and replacing any partsthat are SAEP manufacture. Fina determination of the nature
of and respongbility fro defective or damaged equipment will be made by SAEP personnd. SAEPis
not responsible to the customer for consequentia losses or other damages, labour or expense in
connection with or by reason of the use of, or the inability to use the products manufactured by SAEP,
as specified in the equipment manuas. Gas Detection eements, particularly those used in FHammable
sensors, which have been poisoned by contaminant substances are NOT included in this warranty.
Trangportation costs of dl products returned to SAEP under awarranty claim, must be bourne by the
customer. SAEP cannot be held responsiblefor repairs or changes made to the equipment, which have
not been authorised by SAEP or damage resulting from abnormal use misuse. SAEP will makeavailable
awarranty service at the customer's location provided the customer dects to pay traveling time and
reasonabl e expenses. Upon receipt of your SAEP equipment, if damage has been caused, aclam must
be filed promptly with the carrier and SAEP notified. No waiver, dteration or modified form of the
foregoing conditions shal be valid unless made in writing and sgned by a director of Scottish Anglo
Environmenta Protection Ltd.

Dated : 10th February 1995
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APPENDIX C

COMBUSTIBLE SENSORS

The dements used in these sensors are of the Cataytic Pdllistor type and are sendtive to most
common Combustible gasesand vapours. A single sensor may therefore be used to detect awiderange
of these gases. The devices are made from two coils of very fine platinum wire which are embedded in
separate beads of dumina One device is the detector and the other is a compensating eement. The
detecting element is treated with a catalyst which promotes oxidation of the gas and the compensating
element istreated with an oxidation inhibiting agent. Thetwo dementsare connected to the Instrument in
aHaf Bridge configuration and the excitation current passing through them raises their temperature to
about 500 Deg C. At this temperature, the gas oxidises on the Detector dement and raises the
temperature of the bead even further. Thisdtersthe resistance of the detector bead and this changein
resstance is measured by the instrument and converted to produce areading of the gas concentration,
on the LCD digplay. The output of the device is essentidly linear for most gases up to high
concentrations, typically 100% LEL and the responsetimeto 25% LEL isabout 2 or 3 seconds. Any
pre-filtering of the gas before it reaches the sensor may lengthen the response time. If the sensors are
required to operate in high gas concentrationsfor short periods, it has been found that for periodsupto
about 2 minutes, 10 second burgts of 8%,10% and 80% methane in air, produce no ill effects.
Prolonged exposure can result in zero drift which may be reversed by operating for ashort period in
cleanar. Exposureto 40% concentration for longer periods, will beginto destroy the detector surface,
dtering the Zero point and reducing the sengitivity. Whenever asensor isexposed to high concentrations
of Combustible gas, the calibration should be rechecked as soon as possible. The performance of the
sensors may be temporarily impaired by operation in the presence of certain volatile substances
containing halogens or sulphur. The sensors may recover after a short period of operationincleanair.
Whenever the substance produces a permanent effect on the cataly<, resulting in alarge reduction in
sengtivity the sensor is said to be Poisoned. Typical substances which can cause poisoning are silicon
oils and grease, anti-knock petrol additives and phosphate esters. Activated carbon filterswill provide
adequate protection from poisoning in most cases. Notwithstanding the above comments, the
Combugtible gas sensors have aninherently long life. Although the sensors respond to most Combudtible
gases, the signds produced vary in magnitude depending on the actud gas to which the sensor is
exposed. The sensors should be cdibrated usng 50% LEL Methane. NOTE : When the sensors are
used to detect adifferent gasthan that used for cdibration, then acorrection factor should be applied to
the readings obtained. A table showing conversion factors for various gasesis shown in Appendix A .

Acknowledgement : The basic information on Combustible sensors was supplied by English Electric
Vave Co. Ltd.
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APPENDIX D
OXYGEN SENSORS

The ANALOX 1300 range of Insruments, normaly use the CiTicelL* range of oxygen
sensors. These are of the self-powered, diffusion limited, metd-air battery type comprising an anode,
electrolyte and air cathode. At the cathode, oxygen is reduced to hydroxyl ions according to the
equation : O2 + 2H20 + 4e- > 40H The hydroxyl ionsin turn oxidise the metal anode : 2Pb + 40H >
2PbO + 2H20 + 4e- Overdl, the cdl reaction may be represented as : 2PbO + O2 > 2PbO The
oxygen cdlls are current generators. The current is proportiona to the rate of consumption of oxygen
and may be smply operated with alow vaue load resstor connected across the output terminads to
produce avoltage sgnd. This signd is then passed to an dectronic circuit which converts the millivolt
sgnd to a4-20 milliamp, loop powered sgnd. Highly oxidising gases such as ozone and chlorine, will
interfere to the extent of their oxygen equivaent. Sensors should not be subjected to highly corrosive
amospheresasthiswill cause prematurefalure. Most other commonly occurring gasesdo not affect the

oxygen sensor. Other cross senditivities : Methane 100% 0 Hydrocarbons 100% O Hydrogen 100%
<-2% Carbon Monoxide 20% < -0.5%

* CiTicel istheregistered Trademark of City Technology Ltd.

The information regarding the Oxygen and Toxic gas sensors is reproduced by permisson of City
Technology Ltd.
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APPENDIX E

TOXIC GAS SENSORS.

All Toxic Gas detectors usethe CiTicel. range of sensors. They arethree eectrode, micro fue
cdl units designed to be maintenance free and stable over long periods of time. They use the gaseous
diffusion barrier technology which has proved to be very successful inthe Oxygen CiTicel., and results
in a direct response to volume concentration, rather than to partia pressure. A high reserve of
electrochemicd activity ensuresthat each CiTicel. hasalong life and excellent temperature stability. The
three electrode, toxic gas CiTicel conssts of asensing electrode, acounter € ectrode and areference
electrode separated by a thin layer of eectrolyte. The centrd feature of the device is the gaseous
diffuson barrier. Thislimitstheflow of gasto the sensang dectrode and ensuresthat the e ectrochemica
activity of the dectrodeisfar in excess of the amount of gas with which it hasto dedl. Gas diffusing to
the sensing e ectrode reacts at the surface of the e ectrode either by oxidation (eg CO, H2S, SO2, NO,
H2, HCN HCL), or reduction (NO2 and Cl2). Reactions are catalysed by specialy developed
electrode materids and designed to be specific to the gas being sensed. Carbon Monoxide , for
example, reacts at the sensing eectrode according to the equation : CO + H20 > CO2 + 2H+ + 2e-
The counter dectrode actsto baance out the reaction at the senaing e ectrode by reducing oxygeninair
to water : 1/2 O2 + 2H+ + 2e- > H20 Other CiTicel sensors react differently on the sensing
electrode, with the gas for which they were designed.
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ADDITIONAL RELAY ON ANALOX 1300 SERIES INSTRUMENTS

GENERAL DESCRIPTION

In some applications of the ANALOX 1300 SeriesInstruments, thereisarequirement for aset of low
current, volt-free contacts, in addition to those provided by the normd Alarm relays. Typicdly these
contacts are required to interface with other monitoring devices, computer inputs or building
management systems etc. If the normd relay contacts are connected to externd devices such as
beacons or sounders, then it isnot normaly possible to use the Alarm rlaysto fulfil thisextrafunction.

The problemisovercome by fitting an extrarday which providesasingle set of volt-freechange
over contacts, rated at 1 amp 30 volts DC.

Therday isnormdly initsde-energised satewhen no darm conditionsexis on ANY OF THE
CHANNELS. If ANY channd entersan darm satethen the additiona relay will activateand remainin
this condition until ALL channdsreturn to their normal condition. Thisassumesthat the'MUTE button
has been pressed to acknowledge the darm state and silence the built-in audible warning device.
Note that the additiond relay does not change state when the ' MUTE' button is pressed, unless of
course, al measured vaues have returned to normal, before the MUTE' button is pressed. The
preceeding remark gpplies to units which are configured to provide Latching Alarms. (ie Normd
Factory configuration)

If the ANALOX 1300 isconfigured to provide NON- Latching darms, the additiond relay will
dill operate a the onset of ANY aarm condition but will autometically release after al channdsreturnto
normd.

The additiona relay isincorporated on the M otherboard and the connectionsto the contactsare
mede via a 3way screw termind block, positioned at the Lower Right corner of the Termind area.
Designation of the termindsis shown in the Diagram below.

IMPORTANT : The Additiond relay contacts are only rated 1 Amp 30 Volt DC and are NOT
SUITABLE FOR SWITCHING MAINS VOLTAGE or high current devices.
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