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The products are designed and manufactured under ISO9001 system; and are
supported by our committment to quality policy:

“Tyco Environmental Systems will deliver cost effective, defect free goods and
services to meet agreed schedules”.

g

This instrument complies with current European directives relating to
electromagnetic compatability and safety (EMC directive 89/336/EEC; Low
voltage directive 73/23/EEC).

Operation of radio transmitters, telephones or other electrical/electronic devices
in close proximity to the equipment while the enclosure doors of the instrument
or its peripherals are open, may cause interference and possible failure where
the radiated emissions exceed the EMC directive.

The protection provided by both CE and IP classifications to this product may be
invalidated if alterations or additions are made to the structural, electrical,
mechanical or pneumatic parts of this system. Such changes may also invalidate
the standard terms of warranty.

€3

Packaging material used with this product is recycable.
All measurements are given in millimetres/inches, unless otherwise stated.

This manual is provided as an aid to owners of a Goyen instrument and contains
information proprietary to Goyen. This manual may not, in whole or part, be copied,
or reproduced without the expressed written consent of Goyen or Tyco Environmental
Systems.
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1.1 TECHNICAL SPECIFICATION

Fuels:

Wood

Light Fuel Qil

Heavy Fuel Oil
Natural gas

Propane

Coadl

4- User definablefuels

Accuracy:
O, - Better than 1% vol.
Other gases - Better than 4% of reading

Display:
40 x 8 Matrix Liquid Crystal, eectroluminescent backlighting when in use

Keyboard:
Tactile membrane (integral with display)
function keys and cursors

Printer:
Thermal

Indicators:
LED type for ON (Power), Stand-by, Service, Charge, Low Baitt., Fault

Power Supply:
95 - 265V ac. +10%, 50-60Hz, 30 Watts.
Rechargeable battery 2 x 6V 4 Ampere hours. Typical 8 hr. operation dependent on options fitted

Ambient Temperature;

-5to 50°C / +23 to 122°F
Sensor type:
0,, CO(low) (Electrochemical Cells)
CO (low H, compenstated) (Electrochemical Cells)
NO, CO(high) (Electrochemical Cells)
Flue Gas Temp (Type K Thermocoupl€)
Ambient Temp (Solid State sensor)
SO,, NO, (Electrochemical Cells)
Hydrocarbons (Pellister)
Draught (Pressure transducer)
CO, (Optical IR)
H, S (Electrochemical Cell)

REV1 - September 2001 5 Part No 770.030
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Calibration Check Program:

3 minute zero calibration check on all cells (O, check 20.9%)

Ranges:
Gascells

Oxygen, O,

Carbon Monoxide, CO Low
Carbon Monoxide, CO Low
(H, compensated)

Carbon Monoxide, CO High
Sulphur Dioxide, SO,
Nitrogen Monoxide, NO
Nitrogen Dioxide, NO,
Carbon Dioxide, CO,
Hydrogen Sulphide, H,S
Hydrocarbons

Flue Gas Temperature

Ambient Temp

*Draught

Carbon Dioxide, CO,
Efficiency

Excessair

Loss

Flow Measurement (velocity)

Range

0 to 25%
0 to 2000ppm

0 to 2000ppm
0 to 40000ppm
0 to 2000ppm
0 to 1000ppm
0 to 100ppm

0 to 25%

0 to 200ppm

0 to 50,000ppm
Measured
0-1000°C

-51t045°C / +23 to 113°F

+20" Water Gauge

Accuracy
the larger

0.2% Vol.
4ppm

4ppm
40ppm
4ppm
4ppm
4ppm
0.5% Voal.
4ppm

of

1% of reading
4% of reading

4% of reading
4% of reading
4% of reading
4% of reading
4% of reading
4% of reading
4% of reading

(Application dependent)

+5°C

Calculated where no sensor isfitted

Calculated
Calculated
Calculated
1 to 50m/s

* +10" Water Gauge where instrument is specified with flow measurement

Special ranges:
Carbon Monoxide, CO

Nitrogen Monoxide, NO

Sulphur Dioxide SO,
Nitrogen Dioxide NO,

Oto 500ppm
0 to 1000ppm
0to 10%

0to 500ppm
0 to 2000ppm
0 to 4000ppm
0 to 1000ppm
Oto 500ppm

4ppm
4ppm
4ppm
4ppm
4ppm
4ppm
4ppm
4ppm

+4% of reading
+4% of reading
+4%o0f reading
+4% of reading
+4% of reading
+4% of reading
+4% of reading
+4% of reading

Resolution

0.1% Vol.
1ppm

I1ppm
10ppm
1ppm
1ppm
1ppm
0.1% Vol.
Ippm

+1ppm
+1ppm
+100ppm
+1ppm
+1ppm
+1ppm
+1ppm
+1ppm

Special rangesare determined before purchase. These rangesonly apply where requests have been made at thetime

of purchase.

REV1 - September 2001
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Standard Accessories:

Pistol grip probe (300mm/12")

Integral water catchpot & filter
Rechargeable lead acid battery (internal).

Max Probe Temp:
600°C/1112°F continuous; 1000°C/1832°F intermittent.

Gas Tubing:
Silicon rubber hose 3m/10ft length.

Case:
Medium density blended polyethelyne

Weight:
6K /13 Ibs

Dimensions:
453mm(W) x 120mm(D) x 245mm(H) / 17.8"(W) x 4.7"(D) x 9.6"(H)

Options:

Draft measurement.

Flow Measurement Probe - 0.7, 1.2, 2.2, 3.0m

Heated Smoke Probe - 0.3, 0.75 and 1.0m

Thermal Printer.

RS232 or R$422 serial interface

PGA 3000 Capture (computer) program

Analogue outputs; (12 current loops. Independently configurable)
Probe length options, 1m/39.4", 1.5m/60" & 3m/118"
Semi-continuous monitoring with sleep and wake facility
Datalogging

Carrying case

Continuous product development may make it necessary to change these details without notice.

REV1 - September 2001 7
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1.2 UNPACKING

Check all packages for external signs of damage. Check the contents against the packing
note and identify them against the System Description.

IMPORTANT

If any item has been damaged in transit, this should be reported to the carrier and to the
supplierimmediately. DONOT RETURN adamaged instrument tothesender asthecarrier
will not then consider aclaim. Save the packaging with the damaged article for inspection
by the carrier.

REV1 - September 2001 8 Part No 770.030
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1.3 SAFETY ASPECTS
A Important: Read carefully and comply with the following:- A

1.

2.

3.

o

The PGA3000 portable flue gas monitor is an electrical safety Class 2 instrument
(as specified in EN 61010-1993).

Before switching on the apparatus make sure that the power supply is suitable for the instrument.

The mains/power plug should only beinserted in asocket outlet provided with aprotective earth contact. The

protective action must not be negated by the use of an extension cord without a protective conductor.
WARNING!

Any interruption of the protective conductor inside or outside the instrument or disconnection of the protective
earth terminal is likely to make the apparatus dangerous. Intentional interruption is prohibited.

When the apparatusis connected to its supply, terminals may belive, and the opening of coversor removal of
parts (except those to which access can be gained by hand) is likely to expose live parts.

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

Makesurethat only fuseswith therequired rated current and of the specified typeareused for replacement. The
use of makeshift fuses and the short-circuiting of fuse holders are prohibited.

Whenever it is likely that the protection has been impaired, the apparatus shall be made inoperative and be
secured against any unintended operation.

The protection islikely to beimpaired if, for example, the apparatus.
- shows visible damage
- fallsto perform the intended measurements
- has been subjected to prolonged storage under unfavourable conditions

- has been subjected to severe transport stresses

REV1 - September 2001 9 Part No 770.030
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1.3 SAFETY ASPECTS continued
A CAUTION

Due caution should be exercised when installing, operating and servicing this equipment. Attention isdrawn to the
following safety points:

A POWER

Ensurethat main suppliesar eisolated, when making accessto theequipment for mai ntenanceor servicing purposes.
Read the instructions carefully to ensure correct connection of all mains, signal leads and probe connections.

EYE PROTECTION

Eyes and face should be suitably protected by goggles when looking into hot furnaces. Precautions should also be
taken when removing instruments from pressurised ducts.

PROTECTIVE CLOTHING
When working in the vicinity of hot boilers and furnaces protective clothing should be worn at all times, particularly
protection of the hands.

A FAULT FINDING

Theinstrument must befully isolated from the power supply beforeinternal, electrical maintenance or servicing
work, and should only be undertaken by a suitably authorised/qualified engineer.

STATIC DISCHARGE

Under certain boiler conditions ahigh static charge may build up. With non-conductive stack entry pointsthe normal
procedure to avoid damage to the instrument or person, isto make a connection from the probe extension to ground
[earth before inserting into stack. With conductive (metallic) entry points the metal surround should be grounded.
Situations may occur, for instance where the sampled hot gases have just passed through electrostatic precipitators,
where a high static charge would build up on the instrument probe if ungrounded. Further contact by any grounded
object, i.e. aperson touching the keyboard and forming a discharge path, may then result in damage to theinstrument.

HAZARDOUS GASES

All recognised safety procedur es should be used when oper ating with hazar dous gases.

Goyen accepts no responsibility for damage to the instrument, or injury to the person while following procedures,
nor will the company accept liability for failure to comply with safety precautions.

REV1 - September 2001 10 Part No 770.030
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1.4 DESCRIPTION OF INSTRUMENT

The PGA 3000 Portable Gas Analyser has been designed to give maximum choice to the customer within a single
instrument.

The PGA3000 is a portable analyser for 3 to 9 gas and draught measurements. CO, can be measured, efficiency and
excess air values can be calculated dependent on the gas sensors chosen. Flue gas and ambient temperature
measurements are standard. The PGA3000 is not intended to be used as a continuous gas monitor, but it may
be used to monitor repetitive cycles using the optional Semi-continuous monitoring option.

The carrying case holds the accessories and 12" probe. The water catchpot is contained in the side of the PVC
instrument case and is easily accessible for emptying.

Thesealed lead acid battery will maintain the operation of theinstrument for afull working day (dependent on options)
when fully charged. The instrument accepts awide range of power supplies (90 to 265V, 50/60Hz).

Operational procedureis carried out by following the user friendly menu on the liquid crystal display and using the
keyboard on the same front panel. Simultaneous display of al measured and calculated values gives a complete
overview of the combustion situation. Every menu incorporates a“HELP” facility for use if any difficulty isfound
during operation.

The printer uses thermal paper rolls. Changing paper is simple. Hard copies with customer selectable headings and
footnotesaredirectly avail able after each measurement cycle or datacan be stored for later output to thelocal printer,
or aserial printer, connected to the optional seria interface.

Optiona output facilitiesareavailablefor arangeof configurableanal ogueoutput channel sand aserial communication
link (RS232). The latter enables data to be output into a computerised database.

Automatic protection of the CO (low) sensor is incorporated when levels exceed 2000ppm of CO.

A facility for automatic air purging of the sensors occurs every time the instrument is switched off. This ensures
accuracy of readings and conservesthe sensor life.

Original selection of options can be upgraded when required, for example a3 gas version can have additional sensors
retro-fitted. Output options can also be added.

NOTE

Implementing upgrades requirestheinstrument to be returned to the
factory.

All facilities and options are fully described later in the manual.

REV1 - September 2001 11 Part No 770.030
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2.0 GETTING STARTED

SECTION DESCRIPTION PAGE
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2.2 GETTING STARTED 17
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2.1 PREPARATIONS FOR USE

2.1.1 Essential User | nfor mation

A. Theinstrument can be operated whilst still in its shoulder bag (optional).
B. Check all equipment is fully functioning and all parts present.

- PGA3000 instrument

- Probe pistal grip handle and tubing

- Probe extension with primary filter fitted

- Carrying strap

- Water Catchpot unit

- Power Supply lead

- plus any options ordered ie. heated smoke probe, smoke filters, Bacharach chart

C. Water Catchpot - refer to Section 2.2.9
Check the water container is secure, air leakswill occur if loose, resulting in incorrect readings. To remove or empty
the water container, pull the bottom of the container out from the securing clip, the unit is hinged and will swing out
to about 45°. Unscrew the container and empty out any water.

NOTE

Do not force the hinge beyond 45°, otherwise damage to the hinge may occur. Do not over-tighten.
D. Pistol Grip Assembly

Screw the probe extension onto the pistol grip handle.

Connect the probe tubing and connector as shown.

Suppaort cone s Probe Release Collar

Sintered Filter == '\}:“D:EI]EI}:I

Pistol Grip
Assembly

Probe l..iue/\frgml:c Conpector
S

Exhaust & T8 j\. TOOVEN some e
=| = :—J

L e

o F R

——— &)
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E. Power Supply Lead and Battery Charging
Power Supply Lead

Themainspower lead (supplied) connectsinto theinlet socket onthe sideof theinstrument. (Seepage 12 - Description
of Instrument).

Battery Charging
Theintegral battery charger is universal and operates from a wide range of mains supplies (95 - 265V 50 - 60Hz).

When theinstrument isbeing charged, by plugging inthe mains connector and switching on, thefront panel 'CHARGE'
LED will illuminate and continue to trickle charge even while in use.

Theinstrument may be operated on either the internal batteries or direct from the power supply. Two re-chargeable
6V 4 ampere hour batteries arefitted within the case. A half charge can be achievedin 3 - 4 hours. Theinstrument will
operate for approximately 8 hours after afull charge.

REV1 - September 2001 16 Part No 770.030
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2.2.1 'ON/OFF' Switch

This switch islocated on the upper part of the front panel and powers up the instrument. Pressing and holding down
the button for 2-3 secondswill switch theinstrument - On or Off. When theinstrument is switched off it will perform
a 30 second purge - the display will show 'SY STEM CLOSING DOWN PURGING'. After completion of the purging
cycle the instrument will then be completely shut down.

& 6o @ LT GOVEN 2 tiint e
= (BROEE
2 |1 .
== P
e Fl F1 F3 Fd
% \
ON/OFF SWITCH FUNCTIONKEYS CURSOR KEYS

2.2.2 Cursor and Enter Keys
Theinstrumentistotally menu operated. Thereare4 cursor keysand 1 Enter key for scrolling and selection of displayed
items.

The Enter key isnormally used for selecting the item required, but on some displays, where the requests are more
complex, the Enter key may have a different function.

2.2.3 Function Keys
Four function buttons are located undernesth the display. Their specific functions change dependent upon the menu
sdlected i.e. HELP, MENU, EXIT, NEXT etc.

2.2.4 Help Facility
All displays have an individua 'HELP related information.

2.2.5 LEDS Display Panel

TheLED panel indicatescertain operating conditionsof theinstrument. When switching ON only the'ON' LED should
illuminate. The'LOW BATT' LED will indicateif the battery requires charging. If the'FAULT' LED isilluminated,
check for faults at the DIAGNOSTICS ->FAULT MENU.

REV1 - September 2001 17 Part No 770.030
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2.2.6 Quick Start Procedure

Theoperator may requireto havetheinstrument functional immediately to read gasreadings. Thefollowing procedure
will have the instrument operationa in afew minutes.

1.

2.

10.

The instrument may be run direct from the power supply or internal battery.
Connect power supply (if required).
Connect the probe.

Insert probe into the stack or other measurement point.

Press and hold the On/Off @ button for approximately 2-3 secs.

Wait for the recalibration to finish, the display will show the time progress of the calibration

CALIBRATING PROBE
CAL TIME REMAINING: 100secs

MENU [ HELP | [ABORT] | |

& & & &

GAS READINGS

gE:rC@IP'IBRATE gg‘lgATJESEADING
DIAGNOSTICS CONT. MONITORING
MANUAL CAL PURGE & PUMP OFF
DRAFT READING FLOW

After 3 minutes the main menu display will appear with GAS READINGS menu highlighted.

Press ] ENTER on the front panel cursor keys, then the function key.
The display will show gas readings.

The display will prompt for 'GO'. Pressthe function key. The display will show gas readings.

To switch the instrument off press and hold the@ button for approximately 2-3 seconds. The instrument
will purge the gas sensors with fresh air for 30 seconds, then completely shut down.

REV1 - September 2001 18 Part No 770.030
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2.2.7 Probelnsertion
Loosen the support cone on the probe to alow free movement. (See Description of Instrument)

The probe should beinserted in to the ducting carrying the gasflow through allmmto 16mm/ 7/16" to 5/8" sampling
hole.

The probeinsertion length can then be adjusted and the support conere-tightened when thetip of theprobeisin contact
with the main stream of the gas flow. The thermocouple measurement reading may assist in determining the best
position.

A Avoid theingressof air at the sampling point.

A Static Discharge - refer to Section 1.3, Page 10 for details.

REV1 - September 2001 19 Part No 770.030
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2.2.8 High gas concentrations

M easurement periodsareonly restricted by the concentration of the gases being measured. i.e. Low concentrationsin
10 or 20 ppmswill not effect thecontinuous oper ation. High concentrationsin 10,000 ppmswill quickly saturatethe
SENSOors.

2.2.9 Water Catchpot

The other limiting factor of the sampling period is water filling the catchpot. The catchpot should be periodically
checked and emptied beforeit overflowsinto the pump.

To empty the water catchpot.

1. Unclip the container and pull out the bottom. The container ishinged at the top and must not be
over extended, morethan 45°.

2. Unscrew the catchpot, remove and empty out water.

Replacein reverse and ensure the catchpot makes agood seal. Do not over-tighten. Air leakagewill cause errorsin
gas readings.

(=) )

End View SideView
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3.1 MAIN MENU

The information contained in this manual is provided for an instrument fitted with all sensors and available options.
Therefore, some menus and associated options will not be available on individua instruments.

NOTE

Gas readings cannot be accessed during re-cdibration. When initiating the gas readings mode, a
confirmation of FUEL TYPE display will appear.

GAS READINGS DRAFT READING
RE-CALIBRATE DATA LOG

SET-UP SMOKE
DIAGNOSTICS CONT. MONITORING
MANUAL CAL PURGE & PUMP OFF
DRAFT READING FLOW

The main menu provides access to all other display menus.This is undertaken by using the the keypad and cursor

keys.

1. ON/OFF KEY:

2. CURSOR KEY S:
3. ENTER KEY:

4. FUNCTION KEYS:

Switch between ON/OFF

Scrolls up and down menus and also for selecting arithmetic values or other options.
Confirms selection.

F1 selects HELP.

& 00 @ FIGOYEN 2.ty

FROBE
2|1 —
oL
< 13
F1 F2 F3 Fd i
Gomannfl D O
/ N / l
1 4, 3. 2.
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3.2 GAS READING

This menu and sub-menus provide access to all information regarding the measurement of the gases.

3.2.1 Explanation of Terms

The following represents detailed explanations of information presented on screen.

Unit No.

Theunigqueidentification number of theinstrument which appliesto the measurement of gasesin aparticular location.
Any number between 0 and 99 can be used, to provide up to 99 unique measurement locations.

To change this unique identification number requires access to the Setup menu, Section 3.4

Fuel Type

Thisrepresentsthefuel type used at the specificlocation. Thisrefersto theoriginal fuel used by the burner or furnace
al of which have different burning characteristics and emission properties.

The options are: Wood, Light Fuel Qil, Heavy Fud Oil, Natural Gas, Propane, Coal and four alternative fuel option
choices.

To change the Fuel type refer to the Setup menu, Section 3.4

Analysis

The Series || would normally display analysistypeasdry. The conversionto wet analysisrequiresinformation on the
% water content of the flue gas.

As an example, the typical water content for coal burning boilersis approximately 6 - 8%.

Where the analysis is wet, the water content in % termsis also displayed.

The formulafor wet analysisis asfollows:

ppm (wet) = (1-  H0) (ppm) dry
100

where H,O = % water content

To change the analysis from wet to dry refer to the Setup menu, Section 3.6
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3.2.2 Making the Gas M easur ement

If and attempt is made to make a gas measurement prior to connecting the sample probe the following message will
be displayed. It will also reflect the settings used the last time the instrument was used.

Unit No.: 1

Fuel Type: Natural Gas

Analysis: Dry

CONNECT SAMPLE PROB

MENU [ HELP ] [ Go | I |

® & & @&

NOTE

Gas concentration measurements will only be shown for gases where the cell isfitted and was selected
at the time of purchase.

To make a Gas measurement reading press 'GO'
Measurement units can be changed. Refer to the Setup menu, Section 3.4.Gas Measurement Display.

The measurement display is shown below. Gas measurements are displayed in their respective units, i.e ppm or %.

Cco XXX ppm ENTER: NEXT SCREEN

SO2 XXX ppm

02 XX . X% CxHx XX.X %

NO2 XXX ppm H2S XXX ppm

NO XXX ppm CcOo2 XX.X%

MENU [ FLow ] [ PRINT | [ LoG |

® & & @

NOTE

This menu will display "O2 norm.on™ if Oxygen normalisation is selected.
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If the'Flow' key is depressed the following screen is displayed.

co X.XXX kg/hr ENTER: NEXT SCREEN

s02 X.XXX kg/hr

02 X.XXX kg/hr CxHx XXX ppm

NO2 X. XXX kg/hr H2S XXX ppm

NO X.XXX kg/hr CO2  X.XXXkg/hr
MENU [ sTD | [ PRINT | [CLoG |

® & & ®&®

The flow measurements for the individual gases are displayed. Flow Measurement capability is an option on the
PGA3000 series.

NOTE

These will only display values where aflow measurement has been taken prior to a gas reading. (See
Flow, Section 3.12)

Wet/Dry Measurement - Calculated values

Thedisplay is shown below.

DRY ENTER: NEXT SCREEN
NOx XXX kg/hr FUEL EFF XXX %
LOSS XXX ppm

EXCESS AIR XXX %

MENU [ stD | [ zoowm | [ |

® & ®& ®&

NOTE

Pressingthe F2 key will toggle between the gas concentration and the flow measurement values.
STD - standard gas concentration values, FL OW - flow measur ement values
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NOx Factor
The concentration of NOx is determined according to which sensors are fitted. i.e NO and NO,,

The following table indicates how the NOx concentration is determined.

NO, fitted NO, not fitted
NO fitted NOx = NO conc + NO,conc | NOx = NO conc x NO factor*
NO not fitted NOx =0 NOx =0

* - NO factor isthe menu entered percentage.
The units of concentration are set in the Setup Menu.

Fuel Efficiency

Thisis displayed as a percentage and indicates how efficient the burner system operates with the fuel being burnt.
Thiscalculation is performed within theinstrument and i s determined by variousfactorsincluding: maximum amount
of CO,inagiven fuel; K1 and K2 factors, Vo(dry)/Ao and the F factor. Each fuel has predetermined characteristics
which have been pre-programmed into the PGA 3000. Where user defined fuel sare used these factors may be changed
in the Setup menu.

L oss
The loss indicates the inefficiency of the burners and is displayed as a percentage.

ExcessAir
Thisindicates the amount of air not being burnt in the process. This calculation is performed by the instrument and
is determined as with Fuel Efficiency, by the use of various factors.

DRY ENTER: NEXT SCREEN

T ambient:XXX ppm Velocity: 0.90m/s

T gas: Flue Temp.: 28C

Tg - Ta: Flow: 8 cu.m/s
MENU [ FLow | [ PRINT | [ Go |

& & & &

T.Ambient
The probe has in-built ambient temperature sensors. The unitsi.e °C/°F can be changed in the Setup menu.

T.Gas
The probe has atype K thermocouple which when inserted into the flue gas can determine the exact temperature of
the gas. The unitsi.e °C/°F can be changed in the Setup menu.

Tg-Ta
A calculation of thetemperaturerisein thecombustion process. Theunits, i.e °C/°F can be changed in the Setup menu.
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Velocity
The gas velocity is determined by using the optional Flow probe.

Flue Temp
The flue gas temperature displayed here is made by the optional Flow prabe.

Flow
The flow measurement displayed here is made by the optional Flow probe.

02 Normalisation
To comply with certain environmental legislation, readings of flue gases are required to be given in relationship to a
specific oxygen content (normalisation).

Oxygen normalisation may be selected through the Setup menu. The Oxygen normalisation factor may be entered as
a percentage through this same menu option.

The formula for Oxygen normalisation is:

Go =G (20.9-0c)
(20.9 - 0a)

where Go = normalised gas readings
G  =gasreading
Oc =0, normalisation factor (%)
Oa =0, reading (%)

Wet Measurement

The display for measurements using wet analysis areidentical asfor dry. Thewater content in the flue gaswill have
to be determined and entered for reading accuracy. Refer to Setup Menu.

WET 02 NORM ON ENTER: NEXT SCREEN
NOx XXX ppm FUEL EFF XXX %
COo2 XXX % LOSS XXX %

EXCESS AIR XXX %

MENU [ HELP | [ zoowm | [ LoG |

& ®& ®& ®
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3.3 RECALIBRATE

When the PGA3000 is first switched on, it automatically performs a zero calibration. A zero calibration may be
initiated manually by selecting recalibrate at the main menu. The ABORT function key allows early termination of
the zero cal cycle (Note: aborting the recdibration cycle may cause incorrect gas readings). The completion or
abortion of azero calibration cycle records the voltage outputs of the cellsas exposed to fresh air. Thefreshair inlet
is independent of the prabe, therefore calibration is not effected if the probe is exposed to other gases.

The cell zero values are displayed under: DIAGNOSTICS -> CELL ZEROS, or may be printed out using the
DIAGNOSTICS -> REPORT facility.

NOTE
Cell zeros should be virtually 0.0v (offset should be less than 200mV), except for:
O, (span value) which should be around 1.8V.

HxCy which should be around 1.0V
CO, which should be around 100mV

CALIBRATING PROBE
CAL TIME REMAINING: XXX SEC

MENU [CHELP ] [ABORT] I |

® & & ®
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3.4 SETUP

The Setup menu enables both essential measurement parameters and units to be setup. See display below.

SYSTEM PASSWORD
FUEL TYPE PRINTER
FUEL DATA SERIAL PORT
DATE & TIME ANALOGUE O/P
GAINS & CONSTANTS FLOW
MENU [ HELP ] [ GASES] [ |
3.4.1 System
Within the system sub-menu are the following displays:
CLEAR FAULTS: NOYES
CLEAR HLTER COUNTS: NONES
ANALOG OUTPUT: ENABLEDDISABLED
SHOW NEGATIVES: NOVNES
CO2 COMPENSATION: 0.30
More...
(M | [CHEp ] [ ABORT | [N |

& & ),
Clear Faults

If the'Fault' LED islit - selecting the 'Y es’ option will attempt to clear the indicated faults.

Clear Filter Counts
When anew particulatefilter isfitted, the existing filter count must be cleared to zero. Measurement inaccuracy may
result if thisis not undertaken.

Analog Output
This either enables or disables the Ana og output option.

Show Negatives
Negative values for gas concentrations and all parameters can be displayed. Switched to On/Off.

CO2 Compensation
The Oxygen sensor has a small cross-sensitivity to CO, which is corrected automatically. The normal value for
CO,Compensation is 0.30.

ANALYSIS: DRY/WET
02 NORMALISATION: NO/YES
WATER: X.X%
02 FACTOR: X.X%
NO2 FACTOR: X.X%
More...
MENU [ HELP ] [ABORT] [ NEXT |

- & & & &
nalysis

Switches between wet or dry analysis. See 'Making the Gas Measurement' for explanation of Wet and Dry
measurement.
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O, Normalisation

To comply with certain environmental legidlation, readings of flue gases are required to be given in relationship to
aspecific oxygen content (normalisation).Oxygen normal i sation may be sel ected through the Setup menu. The Oxygen
normalisation factor may be entered as a percentage through this same menu option.

The formulafor Oxygen normalisation is:

Go =G (20.9 - Oc)
(20.9 - Oa)

where Go = normalised gas readings
G = gasreading
Oc = O, normalisation factor (%)
Oa = O, reading (%)
Water
This represents the percentage of water contained in the flue gas when undertaking 'WET' analysis. The amount for
codl istypicaly 6 - 8%.
Where the analysis is wet, the water content in percentage terms is also displayed.

The formula for wet analysisis as follows:

ppm (wef) = (1 - H0) (ppm) dry
100

where H,0 = % water content

O, Factor
See Oxygen normalisation for method of calculating the O, factor above.

NOx Factor
The concentration of NOx is determined according to which sensors are fitted. i.e NO and NO,,

The following table indicates how the NOx concentration is determined.

NO, fitted NO, not fitted
NO fitted NOx = NO conc + NO,conc | NOx = NO conc x NO factor*
NO not fitted NOx =0 NOx =0

* - NO factor isthe menu entered percentage used

The NOX Factor is apercentage correction required for NOx readingsif the NO, sensor isnot fitted. Thisistypically
less than 5%.
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UNIT NO.: XXX
TEMPERATURE: CIF
DISPLAY UNITS: Ib/mm Btu, mg, ppm, mg/J
LANGUAGE: English
UNITS OF PRESSURE: wgc/nPa
MENU [HELP ] [ABORT] [ NEXT |

® & & ®&®

Unit No.
Theunigueidentification number assigned to theinstrument which represents the measurement of gasesin aparticular
location. Any number between 0 and 99 can be used, to provide up to 99 unique measurement locations.

Temperature
User selectable Units of temperature measurement. Degrees Celsius or Fahrenheit

Display Units
User selectable measurement units - ppm; mg; Ib/mmBtu or ng/J

Units of Pressure
User selectable pressure units - hPA or wgc

Language

This selects the language types available to the user.

Please note that languages other than English have to be requested at the time of placing the order.
Alternative languages cannot be retrofitted.

BACKLIGHT STATUS: AUTO/OFF/ON

BACKLIGHT TIMEOUT: XX min

PUMP SPEED: 7500

SMOKE MEASUREMENT: 30 sec

CxHx UNITS: %/ppm

MENU [ HELP ] [ABORT] [ NEXT |

& & & &

Backlight Status
User selectable - Automatic; ON or OFF.

Automatic
After any key press on the instrument the display backlight will be illuminated for the time period set in 'Backlight
Timeout', after which it will switch off automatically. The "Timeout' period is user selectable.

On/Off
This will enable the backlight permanently On or Off.

NOTE

Sdlecting Backlight Statusto either ON or Automatic with ahigh Backlight Timeout period will reduce
Battery operating life.
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Backlight Timeout
User selectable - Range 1 to 180 minutes.

Pump Speed
Thisvalueisonly applicablewhen making smoke measurements. It isnecessary to either increase or decreasetheflow

of smokethroughthe probeto obtai n an acceptabl e quantity measurement. The standard time/flow regul ationissubject
to local regulations.

Smoke M easur ement (option)

Thisoption isonly available where a heated smoke probe has been purchased as an option with the instrument. The
time period (user selectable - range 1 - 500 seconds) is the time the instrument draws smoke into the sensor before a
measurement is made. See Section 3.9.

CxHx Units (if fitted)
Determines whether the hydrocarbons reading is displayed in ppm or as a percentage.

3.4.2 Fuel Type

The following display shows the options available.

WOOD COAL
LIGHT FUEL OIL FUEL 1
HEAVY FUEL OIL FUEL 2
NATURAL GAS FUEL 3
PROPANE FUEL 4
L exT | [ HELP ]| GASES ABORT

® & & ®&®

Select from the list the appropriate type of fuel being burned.

NOTE

If auser specifiedfud hasbeenselecteditisimportant toenter all informationinthe'FUEL DATA' menu.
Failure to comply may result in reading inaccuracy.

3.4.3 Fuel Data

The pre-programmed fuels all have corresponding fuel data pre-determined.

WOOD

CO2 max:  20.4% K1 Factor: 0.74

VO (dry)/A0: g g6 K2 Factor: 0.000

F Factor: 9670 K3 Factor: 65

Lexr | [ HELP | GASES ABORT

NOTE & & &

Displays similar to the above for Wood, are also available for Light Fuel Oil, Heavy Fuel Oil, Natural
Gas, Propane and Coal.
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Calculation of the maximum CO, value

The CO, max. value is that proportion of CO, in the flue gas, in percentage terms, that would result from the
stochiometric oxidation of thefuel. Ingeneral, for hydrocarbonfuel, thefluegaswill consist of thecombustion products
- water and CO, plus the balance of nitrogen from the combustion air. If it is assumed that efficient combustion takes
place, then any oxygen present in theflueisdueto excessair being supplied to the combustion process. Thus, alinear
relationship exists between the amount of oxygen in the flue, and the amount of dilution of the theoretical maximum
value.

NOTE

WhereaCO, sensor isfitted to theinstrument adirect gas measurement ismadein place of thecalcul ated
method.

CO, = CO, max X (20.9 - O)
20.9

where CO, isthe calculated value in %, O, is the measured oxygen concentration. Ambient oxygen concentration is
asumed to be 20.9%.

For simple hydrocarbon fuels, CO, max. can be calculated:
For afuel containing 'c' carbon atoms and 'h' hydrogen atoms per molecule, it will take:

¢ + h oxygen moleculesto fully oxidise producing:
4
¢ - CO, molecules and h/2 water molecules.

For stochiometric conditions, the volume ratio of combustion products to inlet oxygen is thus:

VR =c+h/2
c+h4

The maximum CO, concentration is therefore:

CO, max(%) = __ ¢ . VR*20.9
c+h/2 (VR*20.9) + 79.1

The calculated CO, max valueisonly valid for perfect conditionsin the combustion process. It must be asumed that:

The fuedl isdry. Any water present in the fuel will represent a further dilution factor on the maximum value.
TheOxygen measurement fromwhichthe CO, iscal cul atedisatruewet measurement. i.e. all thewater produced
by combustion is present as steam, and hasn't condensed out.

There is no further dilution of the flue gas, for example from air leaks in the flue.

Where one or more of these factorsis undetermined, it may be better to use a maximum CO, determined from actual
measurements on the process.
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Vo (dry)/Ao

FUEL CO, Max(%)
Wood 20.4
Natural Gas 12.1
Light Fuel Qil 15.6
Heavy Fuel Qil 15.9
Propane 135
Anthracite Cod 18.6
Lignite (Peat) 18.6
Bituminous Coal 18.6
CokeOven Gas 8.97
Enriched B.F. 15.06
Lean B.F. 15.77
BOS Gas 28.6

Table - CO, max values

Thisis pre-determined for al pre-programmed fuel types and represents the gross calorific value of the fuel. It will

have to be calculated for Fuel types 1 - 4. Most fuel types have known gross calorific values.

F Factor

Thisis pre-determined for al pre-programmed fuel types. Look-up tables provide information for most fuel types.

The fuel efficiency calculation is:

efficiency = 100 - % loss due to carbon - % loss due to hydrogen and water - % loss from unburnt fuel

L oss dueto Carbon

%loss = K1 (Tstack - Tambient)/*CO,%

where K1 = (253 x C)/Qgr
C = %carbon by weight in fuel
Qgr = gross calorific value of fuel in KJkg
#- Where a CO, sensor isfitted a direct gas measurement is used to calculate fuel efficiency

L oss due to Hydrogen and Water

%loss = K2(1185 -2Tambient + Tstack)

where K2 = 2.1(%wt.H,O + 9 x %wt.H)/Qgr
Qgr = gross calorific value of fuel in KIJkg
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L oss due to Unburnt fuel

%l oss =K 3 (CO + HxCy)
CO2 + (CO + HxCy)

where:

K3 =afuel dependent constant
CO = carbon monoxide %
HxCy = Hydrocarbons %

K1 Factor
Thisis predetermined for al pre-programmed fuel types. It will have to be calculated for Fuel types 1 - 4.

K2 Factor
Thisis predetermined for all pre-programmed fuel types. It will have to be calculated for Fuel types 1 - 4.

K3 Factor
Thisis predetermined for al pre-programmed fuel types. It will have to be calculated for Fuel types 1 - 4.

3.4.4 Date and Time

The following display is shown when this sub-menu is entered.

DATE: 01/03/97 TIME: 10:55:23
NEW DATE: 02/03/97 NEW TIME: 11:07:15
L ext | [ HELP ]| [ GASES| [ABORT]

& & & &

Used for setting of the exact date and time.
Please note order of day:month:year

REV1 - September 2001 36 Part No 770.030



DGOl EN INNOVATIVE ENVIRONMENTAL SOLUTIONS

Operating Instructions PGA3000

3.4.5 Gains and Constants (Service Information Only)

NOTE

Thismenuispassword protected. Enter thecode 417 to gainentry. Pressand hold the'up' arrow key until
417 isreached.

Enter Password n

Lext | | |

1 |
& & & &

CO LOW 1 CxHx 1
COHIGH 1 H2S 1
s02 1 co2 1
NO2 1
NO 1
[ exit | [ HELP | GASES NEXT

® & & @&

The Gains and Constants correspond to the individual sensorsfitted to the PGA3000. The values are entered during
the factory calibration. The menu is password protected to prevent unauthorized actions resulting in the need for a
complete sensor re-calibration.

Replacing a Gas Sensor
When the life of a sensor has expired and requires replacement, the new sensor will have to be manually calibrated
using the correct calibration gas. Once calibration is completed, the new values will automatically be recorded and

displayed in this menu.

The values are expressed as ppm/volts (except for the CO, and HxCy sensors).

Draft Gain
The Draft sensor (option) has a gain factor, which is only updated when a new sensor is fitted.

Draft Gain X.X
NO2xS0O2 Factor XX
SO2xNO2 Factor XX
SO2xH2S Factor XX
H2SxS0O2 Factor XX
[ ext | [ HELP ] [ABORT] [ NEXT |

® & & ®
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Cross Sensitivity Factors

NO, x SO, Factor, SO, x NO, Factor, SO, x H,SFactor,

H,Sx SO, Factor, CO x H, Factor, H, x CO Factor

These represent the cross-sensitivity factors associated with the use of certain sensors. These only apply where
combination of associated sensors arefitted. For example, NOxSO, Factor - if only aNO, sensor isfitted thisfactor
doesnot apply and no valueneed beentered. Default valuesare automatically entered whentheunit leavesthefactory.
Thesevauesonly require adjustment or entering when anew or replacement sensor isfitted. Each new or replacement
sensor will be accompanied with cross sensitivity information.

NOTE

Crosssensitivity compensationisapplied using simultaneousequationsthat, in conjunction withthecross

sensitivity parameters, eliminate the unwanted effects. The compensation gives good results for steady

gas readings.
Where gas concentrations changerapidly, fal seindications may be obtai ned dueto the differencesin response speeds
between the sensors. If this problem is suspected, cross compensation can be switched off by setting theitem 'Use X
compensation' in the SETUP: GAINS and CONSTANTS menu to ‘'NO'.

NOTE

Cross Sensitivity Factors are displayed on the diagnostic report printout.

NO2xH2S Factor: X.X
H2SxNO2 Factor: XX
Use X Compensation: NO/YES

L exit | [ HELP ] [ ABORT] [ NEXT |

® & ®& ®&®

NOTE

For correct operation of CO (H, compensated) cell the 'Use X Compensation” must be set to 'YES.

Typical sensor responses

Uncorrected, the sensors have the following relative sengitivities.

Sensor | HSgas | SO,gas | NO,gas
H,S 1 0.2 -0.2
SO, 13 1 -0.89
NO, -0.2 -0.02 1
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3.4.6 Password

This options permits the user to set up aunique password or ‘entry code'. Thisisto prevent unauthorized adjustment
of instrument settings.

The PGA3000 password isfactory set at 417

ENTER OLD PASSWORD: [ElI

Lext ] | |

1 |
& & & &

Simply enter the old password i.e. 417 by holding down the 'up’ arrow key until the number is reached.
Press 'Enter' and you will be asked to enter the new password.

ENTER NEW PASSWORD: [EIII

Lext | | | | | | |

® & & @&

3.4.7Printer

The Printout header and footer can be amended to reflect the company name, phone number etc.

CURRENT HEADER:
GOYEN
01246 417691

Press 'Next' and the Footer will be displayed.

CURRENT FOOTER:

FOR MORE [NFORVATION
TEL: +61 2 9792 0301

LEXIT | [ HELP | LABORT | | |

& & & &
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3.4.8 Serial Port
BAUD RATE: 1200 - 19200 Selectable
PARITY: NO/ODD/EVEN
DATA BITS: 718
STOP BITS: 1/2
Lext | [ HELP | [cases]  [ABORT |
NOTE

The Seria Port on the PGA3000 must be set for:

9600 baud; no parity; eight bits; one stop bit

There are user selectable options also available. These are available for future system expansion only and should
only be set as for the PGA 3000 shown above. Adjustment of the default values may cause problemswhen the

instrument is used with a PC.

Baud Rate: 1200 - 19200
Parity: No/Odd/Even
Data Bits: 7/8

Stop Bits 1/2
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3.4.9 Analogue Output

There are 12 analogue outputs available. The channel numbers correspond to:

Channel No. Designation
CO Low
CO High

* User Selectable

*User Selectable

e
REBoo~ouo~wNPR
I
(0]

*User Selectable - Efficiency, Loss, Probe Temperature, Excess Air and NOX.

Output Channelsfor CO Low, CO High, SO,, NO,, NO, H,S

CHANNEL 1 | CO LOW/CO HIGH/SO2/NO2/NO/H2

Current: Min - XXX mA for XXX mg

Current: Max XXX mA for XXX mg

[ ext | [ HELP | [ABORT] [ NEXT ]

® & & @&

Outputsare given in mA for adesignated gas concentration. Concentration will be shown in units (selected in the Set
up menu) of mg, ppm, Ib/mmBtu or ng/J.

Output Channels for O,, CxHx and CO,

Outputs are given in mA for a designated percentage concentration.

CHANNEL 4 | 02/CxHx/CO2

Current: Min - XXX mA for XXX %

Current: Max XXX mA for XXX %

L exit | [ HELP ] [ ABORT] [ NEXT |

® & & ®
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User Configurable Output Channels (10 - 12)

Outputs are given in mA for a designated user selectable output.

CHANNEL 10/11/12 | Fuel Efficiency

Current: Min - XXX mA for XXX %

Current: Max XXX mA for XXX %

Lext | | |

1
& & & &

User Selectable - Efficiency, Loss, Probe Temperature and NOX.

3.4.10 Flow

For details on using the optional flow probe, please refer to Section 3.12, Flow.

BAROMETRIC UNITS: mBar/inHg

DUCT AREA UNITS: sq.ft/sq.m

MASS FLOW UNITS: kg/hr / Ibs/min

VOLUME UNITS: cu.m/hr, cu.ft/s , cu.m/s , cu.m/hr
PROBE K FACTOR: 1.422

[ ext | [ HELP | [ cAsEs| [ ABORT]

® ®& ®& ®

The units used for Flow measurement are user selectable as shown above.
Probe K Factor
TheK Factor displayed isthefactory default setting given to the Goyen supplied Flow praobe (optional). This should

not normally requireadjustment. If however you areusing an aternativeflow probeitisnecessary to enter the K Factor
for the specific probe, otherwise an incorrect measurement will be made.
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3.5 DIAGNOSTICS

The Diagnostics menu provides analysis of system performance with reference to individual cells, filters etc.

DIAGNOSTICS
CELL EMFS FILTER
CELL ZEROS SYSTEM
CELL LIFE REPORT
[ exT | [ HELP ]| SETUP GASES

® & & ®

3.5.1Cel EMFs

Thisis maintenance information which indicates the current output from each gas sensor in volts. Thisis specifically
of use when the product is being serviced and is adiagnostic tool only.

CELL EMFS (Volts)

CO LOW  XXX.XXX 02 XXX.XXX CXHX  XXX.XXX

CO HIGH xxx.xxx NO2 XXX.XXX H2S  XXx.Xxx

S0O2 XXX.XXX NO  XXX.XXX CO2  XXX.XXX
[MENU | [ HELP | L ExiT | [ casEs|

® & ®& ®&

3.5.2Cdl Zeros

Indicatesthe zero calibration voltage of the cellsafter thelast calibration was completed. Thevaluefor O, represents
the span voltage (V).

CELL ZEROS (Volts)

CO LOW  XXX.XXX 02 XXX.XXX CXHX  XXX.XXX
CO HIGH Xxxx.xxx NO2 XXX.XXX H2S  XXX.XXX
S0O2 XXX. XXX NO  XXX.XXX CO2  XXX.XXX
[mMENU | [ HELP | [ Eexit | [ cAsEs]

& & & &

3.5.3Cdll Life

Indicates the total amount of gas through the cell in ppm days. Each count may be individually cleared from within
the menu.

NOTE CELL LIFE (ppm.days)
CO LOW  XXX.XXX
CO HIGH Xxxx.xxx
The count must be 902 %0300k
set to zero whenever

asensor isreplaced.

Lexit | [ HELP ] [ NEXT | I |

& & & &
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3.5.4Filter Life

The Filter Life display shows the total amount of SO, and NOx which has passed through the chemical filters. The
units are displayed in ppm.mins. When the total value exceeds 120,000 ppm.minsthe 'Service' LED will light on the
instrument front panel. This provides auseful aid in assessing filter life. An alternative method is to note the colour
change experienced throughout itslife cycle.

The colour change associated with the chemical filter which indicatesits position on the life cycle are as follows:
i.e Purple - Brown - White. Thefilter should be replaced when or before it completely turnswhite. Filter counts can
be cleared and reset in the Setup: System menu.

FILTER LIFE (ppm.mins)
S0O2 XXX.XXX ppm.mins
NOx XXX.XXX  ppm.mins
Total XXX.XXX ppm.mins
Lext | [ HELP ] I | [ GASES]

® & ®& ®&

3.5.5 System

This provides a system overview of the instrument.

More...
Version No.: V1.00H
Main Battery 11.6V
Lext | [ HELP | [ cAsES| [ NEXT |

® & & ®

Version No.
Indicates the version of software installed in the instrument.

Main Battery
Indicatesthe current battery output voltage. When running directly off the mains adaptor the voltage will be between

12.5and 12.9V. When the battery voltage fallsbelow an acceptablelevel (11.5V) to maintain optimum performance
the 'LOW BATT indicator LED will light.
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Options
Thisindicates the options fitted to the instrument.

OPTIONS: PRINTER More...
SERIAL PORT
ANALOGUE O/P CONT. MONITORING
DATA LOG SMOKE
PRESSURE TRANSDUCERELOW MEASUREMENT

[ exit | [CHELP ] [GASES| [ NEXT |

& & & &

Ranges
Thisindicates the measurement range capability of the individual cells. i.e CO Low O - 2000ppm.

RANGES More...
CO LOW xxx 02  xxx CxHx  Xxxx

CO HIGH xxx NO2 xxx H2S  xxx

S0O2 XXX NO xxx CO2 xxx

[ ext | [ HELP | [ cAsEs] [ NEXT |

& & & &

Gains
Thisindicates the working gain settings for the individual cells.

GAINS More...
COLOW 1 NO2 1 H2S 1
COHIGH 1 NO 1 CO2 1

S0O2 1 CxHx 1 DRAFT 4.5
Lexit | [HELP ] [ GAsES| [ NEXT |

® & & ®

System Faults
Thisindicates any faults that the system will detect automatically.

SYSTEM FAULTS : NONE

[ ext | [ HELP | [ casEs]|

® & & ®
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Report
A diagnostic report can be output to either the seria port or to the printer which summarisestheinformation contained
within the Diagnostics menu. See below for an example report.

SYSTEM REPORT

OUTPUT DEVICES : PRINTER/SERIAL PORT

EXIT HELP | cASES] [REPORT|
Version No. : V2.04
Options:
PRINTER
SERIAL PORT
ANALOGUE O/P
DATA LOG
PRESSURE TRANSDUCER
CONT. MONITORING
SMOKE
FLOW
Ranges:
COLOW 2000
CO HIGH 40000
0, 2000
o) 25
NO, 100
NO 4000
CxHx 50000
H.S 1000
co, 25
Gains:
COLOW -2500
CO HIGH 24250
0, 1700
NG, -600
NO -3750
CxHXx 16000
H.S 900
cb 1001
Draft 45
Zeros.
COLOW -0.010V
CO HIGH -0.491V
0, -0.116V
o) -0.004V
NO, -0572V
NO 0.000V
CxHx -0.355v
H.S -0.522V
co, -0.236V
ppm.days:
COLOW 0
CO HIGH 0
0, 0
NG, 0
NO 0
CxHx 0
H.S 0
co, 0
NO2xS02: 0
SO2xNO2: 0
SO2xH2S: 0
NO2xH2S: 0
H2SXNO2: 0
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3.6 MANUAL CALIBRATION

Theinformation contained in this section refersto the Manual Calibration section of the software. To complete afull
manual calibration refer to Section 7.

Enter Password
Prior to performing any calibration on the instrument it is necessary to enter the password (417). Thisisto prevent
unauthorized access which may result in areduction in performance of the instrument.

TEMP. CO LOW CxHx
DRAFT ZERO CO HIGH H2S
DRAFT SPAN S02 CO2
NO2 CO2 ZERO
NO
MANUAL CAL
[MENU | [HELP ] [ GASES] I |

® & ®& ®

Temp.
Cdlibration of the Temperature sensor. Thisis normally factory set and should not require any adjustment.

AMBIENT XX C

Use cursor keys to enter current
ambient temperature
Press 'ENTER' when ready to cal.

L exT | [ HELP] I | I |

® & & ®

Press 'CAL' to calibrate

Probe: XXX. XX°C
Ambient: XXX.XX°C

[(exT | [ HELP | [ caL | I |

& & & &

Both the probe and ambient temperatures are displayed and shoul d indi cate the entered ambient temperaturefollowing
calibration.

NOTE

The probe should be at ambient temperature when calibrated.
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3.6.1 Draft Zero

The Draft Sensor is optional on the PGA3000. The Draft sensor is pre-calibrated at the factory. This menu option
is used where the sensor requires re-calibration. Draft Zero is a measure of ambient air pressure, with an output
displayedinVolts. For detailson how to completeaDraft calibrationrefer to Section 7.6, Calibrating the Draft Sensor.

Connect probe......

Press 'ENTER' when ready to cal.

Lext | [ HELP] I |

@@@-

Press 'CAL.' to calibrate

DRAFT ZERO 0.90V

Lexit | [HELP ] [ caL | I |

® & & ®

3.6.2 Draft Span

The Draft Sensor isoptiona onthe PGA3000. A Draft Span calibration involvesthe use of amonometer and squeeze
bulb. Refer to Section 7.6, Calibrating the Draft Sensor. A differential pressure reading will be made.

Pressure XX.X wgc

Press 'ENTER.' when ready to calibrate

[ exT | [ HELP] I | I |

® & & ®&®

DRAFT X. XXX wgc

[ exT | [ HELP] [ caL | I |

® & & ®&®
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3.6.3 Calibrating the Gas Sensors

Theindividual gas sensors can be calibrated using the appropriate calibration gas concentration, preferably one that
correspondstotherangeslikely to beused. For detailsof how to carry out afull calibrationrefer to Section 7.4, Manual

calibration - Span cdibration.

CAL GAS XXXX ppm

Connect cal gas and use cursor keys
to select the cal gas concentration.

Press 'ENTER." when ready to cal.
L ext | [HELP | I |

@@@-

It is necessary to have information on the individual calibration gasesi.e. type and concentrations. This information
has to be entered to perform an accurate calibration of the sensors. It is recommended that a zero calibrationi.e. a
recalibrate function, is performed immediately prior to performing a gas span calibration.

Connect zero gas..

Press 'ENTER.' when ready to calibrate

L exit | [ HELP | I | |

@@@-

NOTE:
The CO (H, compensated) cell requires calibration for both CO and H.,.

CO, Zero

The CO, sensor needs 2 calibration pointsfor accurate performance. It first calibrateswith acalibration gaswith zero
CO,, and then aknown CO, level i.e. 10%. Refer to Section 7.0 SYSTEM CALIBRATION.

IMPORTANT
When performing aCO, zero calibration, it isimportant to use one calibration gas with zero CO,and the

other with aknown quantity (recommended 10%). Air cannot be used asaCQO, zero cal gas, asit contains
approximately 300 - 400ppm CO,. Use N, or one of the other sensor calibration gases.

Press 'CAL' to calibrate

CO2 0.61 %

Lexit | [ HELP ] [ caL | I |

& & & &
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3.7 DRAFT READING (Optional)

The Draft Reading indicates the internal stack pressure in water gauge column inches or hPa. The figure represents
adifferential pressure between the stack pressure at the probe tip and the ambient pressure. It enables the flow rate
of the chimney/stack to be determined. For detailsof how to perform acalibration of the draft sensor refer to Section
7.6, Cdlibrating the Draft Sensor.

DRAFT 0.0 wgc

[menu] [ HELP | [ GAsES| | |

& ®& ®& ®

There are two alternative draft sensors available. These arefactory fitted and determine what range of pressure can
accurately be measured.

Draft Sensor £20" Water Gauge - Land Part No. 405.405
*Draft Sensor £10" Water Gauge - Land Part No. 703.862

* NOTE

Thisdraft sensor isfactory fitted to the instrument where the user has purchased an optional Flow Probe.
Refer to section 3.12.

Where there is no requirement for Flow measurement (specified at the time of purchase) draft sensor, Goyen Part
No. 405.405, is factory fitted.
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3.8 DATA LOG (Option)

The PGA 3000 hasdatalogging asan option. It providesthe means of storing measurement datasamplesfor recording
or printing, and subsequent analysis.

The menu options permit the user to configure the data log to meet individual requirements.

DATA LOG | No. of log records: 2
LOG SETUP OUTPUT TO PRINTER
CLEAR LOG OUTPUT TO RS232
ABORT OUTPUT
[meEnu] [ HELP ] GASES L1

& & & @&

3.8.1 Data L og Setup
There are four parameters to set up before data logging can begin.

DATA LOG SETUP
LOG TYPE: MANUAL/AUTO
LOG TO: MEMORY/RS232/PRINTER
LOG PERIOD: XXmins
LOG INTERVAL:  XXsecs

[Cexit ] [HELP] [casEs] [aBORT]

& & & ®

LOG TYPE
There are two options: Manual or Automatic

Manual
The manual datalog provides an instantaneous log of data. This can be undertaken by pressing the 'LOG' key in the
Gas Readings Display.
Automatic
The automatic datalog enables datato belogged at specific timeinterval sfor aspecified time period of logging, e.g.
Log Period 2 mins, Log Interval 10 secs.
The 'Log Period' has arange 2 - 60 mins.
The'Log Interval' has arange 10 -1800 secs
NOTE

Although the log interval may be set as low as 10 seconds, the system response to changes in gas
concentrationsis not less than 1 minute.
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Starting the AUTO log
Auto Data Logging does not commence until the‘AUTOLOG’ key is pressed in Gas Readings Display.

NOTE

The ‘AUTOLOG' key does not appear in Gas Readings Display until Auto Data Logging is selected.
Oncethe Auto Log isinitiated the PGA 3000 will place alog record to the selected output device at the
interval specified by the system parameter ‘LOG INTERVAL'. Auto Logging will stop when the
specified log period is completed.

Aborting the Auto Log
Auto Data Logging may be aborted before the compl etion of the Auto Data Log period by pressing the‘ STOPLOG'
key in Gas Readings Display.

NOTE

The'STOPLOG’ key doesnot appear in Gas Readings Display until the Auto DataL og hasbeen started.

LOG TO
There are three options available to enable data logging storage/output - Memory, Printer or RS232.

Log to Memory
The PGA 3000 can log up to approx. 1000 log records of datain non-volatile system memory.

NOTE
When the log memory is full no subsequent logs are recorded.
Log to Printer
Log records may be output as ASCII text to the local printer (if fitted).
NOTE
Dueto the limitations of printer speed the PGA3000 will not allow alog interval of lessthan 2 minutes

when outputting data direct to the printer.

Log to RS232

Each log record may be output to the RS232/RS422 channel (if fitted). The dataiis output as ASCII datawhich may
be received by the Goyen Capture PROGRAM for use with a spreadsheet.

See Goyen CAPTURE PROGRAM Section 11.
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Clearing the Log Memory
The non-volatile system memory used for data logging may be cleared by the DATA LOG->CLEAR LOG menu
option.

NOTE

Datalog memory isshared by both the datalogging and the Semi-continuous monitoring system options.
Clearing thelog memory will eraseall log records.

Outputting the Data L og from the Data L og Memory

There are three methods of outputting the log recordsin system memory. Each method will output ALL the records
in the log memory.

NOTE

Thedatalog memory isnot automatically cleared following alog output.

OUTPUT TO PRINTER
Thedatalog recordsin system memory may be output tothelocal printer (if fitted). The DATA LOG->OUTPUT TO
PRINTER menu option provides this selection.

OUTPUT TO RS232

Thedatalog recordsin system memory may beoutput to the optional RS232 port. TheoutputisinASCII textto provide
ahard copy report to aserial printer with XON / X OFF protocol, or to acomputer running a suitable communications
package. The DATA LOG->OUTPUT TO RS232 menu option provides this selection.

NOTE

Thismethod does not present thelogged datain aformat directly suitable for inclusion in a spreadsheet
package (see Goyen CAPTURE PROGRAM Section 11).

GOYEN CAPTURE PROGRAM
The Goyen Capture program may be used to transfer datafrom the PGA 3000 system memory to adBasel |1 typefile,
for use with spreadsheets. (See GOYEN CAPTURE PROGRAM Section 11).

ABORTING THE OUTPUT
Theoutput of datafrom thedatal og system memory may beaborted at any timeby selectingthe DATA LOG->ABORT
OUTPUT menu option.

REV1 - September 2001 53 Part No 770.030



UGO‘ EN INNOVATIVE ENVIRONMENTAL SOLUTIONS

PGA 3000 Operating Instructions

3.9 SMOKE (Option)

The'Smoke' option of the PGA 3000 usesaHeated Smoke Probeto takeameasurement sampleof fluegas. Thesmoke
probe is supplied with 3m / 9.84ft of hose, filter paper (part number 701.616) and a Bacharach Smoke Chart (part
number 702.035). The probeis available in the following lengths:

0.30m / 0.98ft (part number 703.374)
0.75m / 2.46ft (part number 703.383)
1.00m / 3.28ft (part number 703.384)

® TGOYEN:..:m=io

| b
F1 F2 Fé 2] =
L) (P
Key. 1. ProbelLine 6. Exhaust Outlet
2. Flow Gas Input 7.  Silicon Tube Exhaust
3. Power Connector 8.  Filter Paper Holder
4. Connector 9. Pigtol Grip Handle
5.  Flow Meter 10. Support Cone
NOTE

Before using check that the probe entry point is clear of any buildup of debris that may incur a
falsereading.

Attach the probe line (1) to the Flow Gas Input (2) and the power connector (3) to the 'probe' connector (4) on the
PGA3000 Unit as shown above.
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3.9.1 Determining the Flow Rate

Connect aflow meter (5) (available from Goyen, part number 703.935) to the exhaust (6).

Wait for probe to heat. Insert smoke
filter. Press 'GO' to Proceed or
'EXIT" to cancel.

Lext | | |

I
& & &

Select the 'SMOKE' option from the main menu and insert the probe into the flue gas upto the Support Cone (10).
Press'GO' (F4) and note the flow meter reading. It will be required for 'Sample Time' calculations.

Now calculate the Sample Time (Smoke M easurement)
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3.9.2 Calculating the Sample Time (Smoke M easur ement)

Calculate the sampling time using the equation below or read off the graph opposite.

smierne- (1) ()

where: F = measured flow rate in litres litres per minute
V, =volume of gas (in cubic centimetres) to be passed through filter paper
(probe smoke spot diameter 6mm/0.24").
60 = conversion from minutes to seconds
1000 = conversion from litresto cubic centimeters

EXAMPLE

Measured flow rate (F) = 1.7 litres per minute

Sample Time = V, x 60
1.7 x 1000

NOTE

Goyen uses Bacharach Smoke Reference Charts asthe basisfor the above calculations. This standard
requiresavolumeequivalent to 5720cc at STPper 1cm? (or 36900cc at STPper linch?asstatedin ASTM
D 2156) to be used as the sample. Check for loca regulations to ensure the measurement meets the
accepted standard.
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Once the flow has been measured a Sample Time (Smoke Measurement) may be read off the graph below.

Flow Rate v Sample Time

250

N
o
o

Sample Time
H
a1
o

100 =
50 —
0
0 5 10 15 20 25
Flow Rate

Flow Rate verses Sample Time

NOTE

The above graph may only be used with the Goyen Smoke Probe as another device may not have the
same size smoke spot.

3.9.3 Making the M easur ement

Set theinstrument 'SMOKE MEASUREMENT' (sampletime) to the cal culated val ue and return to the'SMOKE' option.
The default setting is 30 seconds. Enter the menu as shown below and adjust this time to the calculated sample time.

BACKLIGHT STATUS: AUTOMATIC
BACKLIGHT TIMEOUT: 5mins
PUMP SPEED: 7500
SMOKE MEASUREMENT: 30s

[[exit ] [ | [ ] [ o
(FO (2 (F3)
From the main menu 'SMOKE MEASUREMENT' is found on the fourth screen of 'SY STEM'™>'SETUP'. Pressthe

'ENTER' key to move through the options and the 'UP and 'DOWN' keys to set the value. Once the required value
is set press 'EXIT' (F1) twice to return to the main menu.

Place the probe into the stack/flue and allow the probe to warm up for 1 minute.

Select the 'SMOKE' option from the main menu and follow the instructions on the screen.
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Wait for probe to heat. Insert smoke
filter. Press 'GO' to Proceed or
'‘EXIT" to cancel.

LexT | | | | | |
& & @ -

Inset the filter paper into the holder on the probe handle and then press'GO' (F4).

Important

Check that the flow meter remains at the same reading as previously measured.

SMOKE MEASUREMENT
TIME REMAINING: 30SECS

[ABORT] | | |
& & @-

If during the measurement the flow varies greatly repeat the measurement. When the'SMOKE MEASUREMENT
timehasel apsed thescreendisplays'REMOVE SMOKEFILTER'. Thefilter paper should beremoved fromtheholder

on the probe handle immediately.

Compare the filter paper with the Bacharach Smoke Scale.

IMPORTANT

The Heated Smoke Probe will operate from the batteriesinside the PGA3000. However, prolonged use
(i.e. in excess of 20 minutes) may render some instrument facilitiesinoperable. It is recommended that
for extended usewith the Heated Smoke Prabe, theinstrument should be run from asuitable mainssupply

using the power cable supplied with the instrument.
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3.10 SEMI-CONTINUOUS MONITORING (Option)

Semi-continuous Monitoring is ameansto cyclically sample and log gas concentrations over a period of time. This
isachieved by alternate'WAKE' and'SLEEP phases. Duringthe 'SLEEP phasetheinstrumentisswitchedtoair intake
and the pump is off. During the 'WAKE' phase the instrument takes a specified number of gas samples at a specified
interval and logs the data to non-volatile system memory, the loca printer or the RS232 port.

NOTE

In order to make full use of the Semi-continuous monitoring option it is recommended that the Goyen
PGA3000 is also fitted with a serial port and capture program, and/or Analog outputs.

CONT. MONITORING | No. of log records XX
SETUP OUTPUT TO PRINTER
CLEAR LOG OUTPUT TO RS232
ENABLE MONITORING ABORT OUTPUT
Lext | [ HELP | [ cAsEs] I |

® & & ®&

3.10.1 Setup
Thefollowing parameters have to be set before Semi-Continuous Monitoring can begin - Wake-up Interval; Number
of Samples;, Sample Interval and First Wakeup.

CONTINUAL MONITORING SETUP
WAKEUP INTERVAL:  XXmins

No. OF SAMPLES XX
SAMPLE INTERVAL: XXmins
FIRST WAKEUP: 00:00:00

Lexit | [ HELP ] [ ABORT] [ NEXT |

® & ®& ®

Wakeup Interval
Thisisthelength of time between each wakeup time - user selectable range 10 - 180mins. "'Wakeup' isthe timewhen
the PGA3000 is actively monitoring.

No. of Samples
The number of samples to be taken between each wakeup period - user selectable range 1 - 100 samples.

Sample Interval
Thetime interval between samples being taken during the wakeup period - user selectable range 2 -15mins.

First Wakeup
Theinstrument clock time for the first wakeup after continual monitoring isenabled - user selectable HrMing/Secs
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CONTINUAL MONITORING SETUP

LOG TO: MEMORY/PRINTER/RS 232
RS 232 OUTPUT: ENABLED/DISABLED/ASCII DATA/ASCII TE
ANALOGUE OUTPUT:DISABLED

Lext | [ HELP ]| [ABORT] [ NEXT |
& & &
LOG TO

This parameter determines where the data records will be placed. Options are Memory, Printer, RS232.

Memory
Up to 1000 log records may be stored to the non-volatile on-board memory.

NOTE
When the log memory is full - no further logs can be stored.

Printer
Each log is downloaded as an ASCI| text file to the local printer (if fitted).

NOTE

Due to the speed limitations of the local printer output the PGA 3000 does not allow a sampleinterval
of less than 2 minutes when this option is selected.

RS232
Each log record is downloaded to the RS232 channd (if fitted). The data is output in the format determined by the
RS232 Output setup parameter.

RS232 OUTPUT
When the 'LOG TO' parameter is selected as RS232 this parameter determines the output format of the data

ASCII Text
Datais output as ASCII text.

A serial printer with X ON / X OFF protocol may beconnected totheserial channel for ahard copy report of thesamples.
Alternately a PC with a suitable communications package could capture the datafor output to a disk-based datafile.

NOTE
Datain this format may not be directly incorporated into a spreadsheet package.

ASCII Data
Datais output as ASCII data in aformat which may be received by the GOY EN CAPTURE SOFTWARE for use
with a suitable spreadsheet package.

ANALOGUE OUTPUT
The analogue output may be enabled or disabled during Semi-continuous monitoring.
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3.10.2Clear Log
A simplekey presswill empty the entire log.
NOTE

ALL datastored in thelog will be deleted after thiscommand. DataisNOT recoverable.

3.10.3 Enable Monitoring

Prior to the system starting in the Semi-Continuous Monitoring cycle the system is purged of al flue gases.

[ABORT] | |

1 |
& & & &
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311 PURGE & PUMP OFF

The PURGE selection will alow air to be drawn through the system for 30 seconds in order to purge the cells. The
pump will then be switched off.

The PURGE function will not operate if the system is re-calibrating or if it is already purging following a CO over
range.

No other menu items are available during the 30 second purge cycle.
NOTE

This function occurs automatically when the instrument is switched off.

[ABORT] | |

1 |
& & & &
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3.12 FLOW

NOTE

Draught sensor module (Goyen Part No. 703.862) must befitted totheinstrument to enable flow
measur ementsto bemade.

The'Flow' option involvesthe use of an alternative probe to the standard measurement probe. The flow probe can be
used to provide the following measurements:

- Veacity

- Volume Flow

- Volume Flow dry

- Volume Flow dry (STP) i.e. standard temperature and pressure.

Thisinformation can also be used (stored by theinstrument) with theindividual gasreadings (made using the standard
probe) to provide the following measurement:

- Mass Flow i.e. unit volume over a given time period, kg/hr.
Information Required

In order to make accurate flow and subsequent mass flow measurements it is necessary to have the following
information available prior to undertaking any measurements:-

- Pressurei.e. atmospheric pressure
- Flue gas water content - indicated as a percentage

NOTE

Accurate flow and mass flow measurements require a'dry' measurement. The instrument compensates
for thewater content in the calculations of massflow. It isthereforeimportant to enter an accuratefigure
for water content into the instrument.

- Duct Area - the cross-sectional area of the duct expressed as either sg.ft or sg.m
- Density Correction - this value represents the relative density of the flue gas compared directly to the outside air.
The default valueis set to 1.00, and should only be adjusted where an accurate density comparison can be made.

- Probe K Factor - the Goyen supplied probe has afactor of 1.422. Thisisthe factory default setting and should not
be adjusted. Where the user is supplying their own flow probe it is necessary to enter aK Factor for that individual
probe. Failure to enter an appropriate value may adversely affect the reading accuracy.
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Using the Flow Probe
IMPORTANT

In order to make Mass Flow calculationsit is necessary to make the flow measurements prior to the gas
readings. The flow information is stored by the instrument, and is then used with the gas reading
information to make the calculations. Ensure the flow measurements are made first.

1. In the Main menu, select 'FLOW', and the following dispay will be shown.

PRESSURE: 29.9 inHg
WATER: 2.3%
DUCT AREA: 1000.0 sq.ft

DENSITY CORR.: 1.000
PROBE K FACTOR: 1.422

[MENU ] [ mBar | [ sam ] [ NEXT |

& & &

2. Asdescribed earlier, it is necessary to have thisinformation in advance. Enter the data for Pressure, Water, Duct
Area, Density Correction (if applicable) and Probe K Factor (if not using a Goyen supplied probe). Once all the
information has been entered correctly press 'NEXT'. The following display will be shown.

Connect Flow Probe
then Press 'GO' to continue.

Lexr | | | MANUAL GO

& & & @

2b. Pressing the'MANUAL' option will display afurther display screen.

MANUAL FLOW

FLUE TEMPERATURE::  33C
DUCT VELOCITY: 0.0 m/s

Lexit | [ DeqgF] [ s | I |

& & & @

Thisoption should beused whentheflow probeisunavail able, or wherean aternativeflowmeter (not supplied) isbeing
used. Once the information has been entered into the instrument, pressing 'EXIT' will store that information.
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3. Remove the Gas Probe (if appropriate). Connect the Flow Measurement Probe. See Diagram below.

® JGOYEN ii.iigi

Fl F2 F: F4 -

Connect Gas Reading tube (black) into Port 1 marked 'Flue Gas.

Connect the Flow tube (clear plastic) into Port 2 marked 'Flow'

Connect the Electrical Connector into the Port marked 'PROBE'.

Connect the yellow connectors together. There is only one correct orientation asthe pins are of differing sizes.
Connect the clear and black tubes to the flow probe. They can connect to either metal tube.

The direction of gas flow isimportant when making a flow measurement.

Ensure the probe is placed in the flue gas in the orientation shown i.e paralel to the flow.

g. Locate the support cone in the measurement opening.

oo o

™o

IMPORTANT

Theflow probe comprises of two curved tube at the end. It isimportant to have one tube facing directly
into the gas flow. The measurement is made by using the differentia pressure across the two tubes.
Positioning the probe at 90° to the flow will give an inaccurate reading.
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4. Once the probeis assembled and in position in the flue gas stream press'GO..
IMPORTANT
If the Flow probeisbeing used at frequent intervals, ensure the two curved tubes at the end of the probe

areregularly inspected for signs of ablockage. A blockage in either tube will give false measurement
readings.

5. The flow measurements will then be made. The readings will be taken almost instantaneously.

VELOCITY: 0.00 m/s
VOLUME FLOW acual: 0 cu.m/s
VOLUME FLOW dry: 0 cu.m/s
VOLUME FLOW DRY (STP): 0 cu.m/s
Lexr | [ fus | [cumir | [ sTORE]

& & &

6. Press 'STORE' to record the measurement information. Remove the probe from the flue gas stream.
Pressing either F2 or F3 will toggle the units of measurement between the available options. i.e. cu.m/s or cu.ft/s
7. The Flow information is now stored in the instrument.

IMPORTANT

To acquire Mass Flow information it isnow necessary to take gasreadings at theidentical measurement
point. The stored flow information will be combined with the gas readings, to calculate Mass Flow.

8. To obtain Mass Flow information follow the procedure for Gas Readings.

9. Once the gas readings have been made the instrument will display both concentrations and massflow. Pressing the
F2 key will toggle between STD (i.e. gas concentrations) and FLOW (Mass Flow information).

10. The information can then be logged or printed by the instrument.
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4.1 PRINTER

4.1.1 Header and Footer Displays

CURSOR KEYS: LEFT/RIGHT move cursor
UP/DOWN change character under cursor.
ENTER: Move to next line.

FUNCTION KEY S:--

F1 EXIT: Return to SETUP menu saving changes.

F2 HELP: Information on how to use display.

F3 ABORT: Return to SETUP menu abandoning changes.

F4 NEXT: Moves between HEADER & FOOTER displays.

CURRENT HEADER
GOYEN CONTROLE

BOILER TEST
O WAIN SITE
=0 HELP | [ aBoAT | =
CURRENT FOOTER
FOR MORE IMFORMATION
TEL :+61 2 9792 0201
[2aT | [wr | [weorm | [ WEAT |
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4.2 PRINTER READ-OUT

Three line headers and two line footers may be customer defined. Each line can support up to 24 characters.
Entries are made by the Set Up menu, scrolling the characters and numbers, then selecting by use of the cursor keys.

4.2.1 Sample Printout

| The instrument can be specified

GOYEN
BOILER TEST
ON MAIN SITE

Type of fuel:

Light Fuel Oil

Dry analysis

O, normalisation: off
Date: 4.4.97

Time: 10:23

Tambient 25C
T gas : 266 C
Tg-Ta : 241 C
CO . 2055 ppm 55mg/m3
SO, : 105 ppm
NO, : 43 ppm
NO . 272 ppm
O, : 1.71 %
CxHx : 0.65%
H2S © 742ppm
CO, 1432 %
NOx . 315 ppm
Velocity . 12.0ft/s
FlueTemp. : 32F
Flow : 36cu.ft/s
efficiency .  90.2%
loss : 9.8 %
excessar :  10.8%
water : 0.0%
O, norm : 0.0 %

FOR MORE INFORMATION
TEL +61 2 9792 0201

with a dual unit printout facility
i.e. ppmand mg/m?.

This facility must be specified at
thetimeof orderingtheinstrument,
as it is not selectable from the
menu system.
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4.3 DATA LOGGING

4.3.1 Data L ogging Options

Log Type - Manua or Automatic
Log Storage - Memory, Printer or RS232

Log Output - Printer or RS232

43.2Log Type
There are two options; Manual or Automatic
Manual
The manual datalog provides an instantaneous log of data at that precise time. This can be undertaken by pressing
the 'LOG' key in the Gas Readings Display.
Automatic
The automatic datalog enables datato belogged at specific timeintervalsfor a specified time period of logging i.e.
Log Period 2 mins, Log Interval 10 secs.
The 'Log Period has arange 2 - 60 mins.
The'Log Interval' has arange 10 - 1800 secs
NOTE

Although the sample interval may be set aslow as 10 seconds, the system response to changesin gas
concentrations is not less than 1 minute.

4.3.3Log Storage
There are three options available to enable data logging storage/output - Memory, Printer or RS232.

Log to Memory
The PGA 3000 can log approx. 1000 log records of datain non-volatile system memory.

NOTE

When the log memory is full no subsequent logs are recorded.
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Log to RS232
Each log record may be output to the RS232/RS422 channel (if fitted). The dataiis output as ASCII datawhich may

be received by the Goyen Capture PROGRAM for use with a spreadsheet.
See GOYEN CAPTURE PROGRAM Section 11.
4.3.4 Log Output

RS232 OUTPUT
When the 'LOG TO' parameter is selected as RS232 this parameter determines the output format of the data.

ASCII Text
Datais output as ASCII text.

Alternately a PC with a suitable communications package could capture the datafor output to a disk-based datafile.

NOTE

Datain this format may not be directly incorporated into a spreadsheet package.

ASCII Data
Datais output as ASCII datain aformat which may be received by the GOYEN CAPTURE SOFTWARE for use
with a suitable spreadsheet package.

ANALOGUE OUTPUT
The analogue output may be enabled or disabled during Semi-continuous monitoring.
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4.3.5 ThelLog Record

NOTE

The PGA3000 Data L ogging option provides a means of storing data samples for recording or analysis. The display
menu optionsallow the user to configurethe datal og to aconvenient format (See Operating Procedure -Datal ogging).

In order to make full use of the datalogging option it is necessary that the PGA3000 & so hasthe seria

port option fitted.

Each datalog record contains the following data:

Fuel Type

Unit No.

Wet/dry Analysis

O, Normalisation ON/OFF
Date

Time

Ambient Probe Temperature
Probe Temperature

Up to 9 Gas Readings/Mass Flow Readings
NOx Concentration

CO, Concentration

Fuel Efficiency

Excess Air

Percent Water

O, Normalisation Factor
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4.4 SERIAL PORT
BAUD RATE 1200 - 19200 Selectable
PARITY: NO/ODDEVEN
DATABITS: 7/8
STOPBITS: 1/2
L exT | [ HEP | = [aoRT |

® & & ®

NOTE

The Seria Port on the Series |l must be set for:
9600 baud; no parity; eight bits; one stop hit

There are user selectable options also available. These are available for future system expansion only and should
only be set as for the PGA 3000 shown above.

NOTE

Failureto enter the values as above will render the serial port useless when running the Goyen
Capture Program.

Baud Rate: 1200 - 19200
Parity: No/Odd/Even
Data Bits: 7/8

Stop Bits 1/2

4.4.1 RS232 Serial Output (Option)

Either a RS232 or R$422 channel may be fitted, but not both as they are terminated at the same plug point on the
instrument and should have been selected to suit the customers requirements.

The serial output is user configured from the menu for baud rate, stop bits etc.

This port has 2 functions;

1. Touseasan dternative to the instrument printer, by sending datato a Seria printer. For example an Epson
printer (printer must have XON/XOFF protocol).

2. For communicating to apersonal computer running the Goyen capture program or a suitable communications
package in termina mode.

SERIAL PORT CONNECTIONS.

9 Pin D type connector fitted to side panel of the instrument.

RS232 R485

Rx=pin2 A =pin7 Front view of 9 pin D connector

Tx=pin 3 B =pin8 on side panel
Common =pin 5 Common = pin5
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4.4.2 Goyen Capture Program (Option)

For incorporating logged data into a spreadsheet or database package, Goyen can supply their Capture Program on
a 3.5" disk which will run under Microsoft Windows on a computer with EGA/V GA graphics capability.

The Capture Program interfaceswith the Goyen PGA 3000 viatheinstrument’ sserial port and the computer’ sCOM 1.
or COM2; serial port. The Capture Program will work in either of two modes:

i) The Capture Program requests data packages from the Goyen PGA3000 and placesthemin adBASE |1 type data
file on disk. When all the logged data is received the program terminates.

ii) The Capture Program runs continuously until stopped viathe computer keyboard. It recelves data packagesfrom
aPGA3000 running in either auto datalogging mode or Semi-continuous monitoring mode, and set for logging to the
RS232 serial port. Data packages are written as an ASCI| typefile.

NOTE 1

The Capture Program is designed to work with Microsoft Excel, but should work with any spreadsheet
package which can read in ASCII type text files.

NOTE 2

The Capture Program is only for use with PGA3000 instruments which are fitted with the Serial Port
option and either the Data L ogging option and/or the Semi-continuous Monitoring option.

Userspurchasing the Goyen Capture Programwill receive 3.5" floppy disc. Information on using the Capture Program
isgiven in Section 11 of this manual.

4.4.3 Computer Serial Port

(When used with the Goyen Capture program).

The software automatically configures the seria port for 9600 baud, 8 data bits, one stop bit and no parity.
4.4.4 Goyen PGA3000 Serial Port

(When used with the Goyen Capture program).

The seria port on the Goyen PGA 3000 instrument must be set for:
9600 baud, no parity, eight bits, one stop bit. (See Section 4.4)

For more information on the Goyen Capture Program refer to Section 11 of this manual.
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4.45 RS232 Serial Output - Cable Connections

Thefollowing cable connections are used for connecting external hardware to the Goyen PGA 3000 serial port when
configured for RS232.

SERIAL PRINTER

To connect aserial printer to the RS232 serial port, the following connections are required:

9 Pin (Serial Port) 25 Pin (Serial Printer)
(PGA3000) (Printer)

Pin2 - > Pin 2

Pn3 e > Pin3

Pin5 s > Pin7

HOST COMPUTER

To communi cate between the PGA 3000 and a host computer for using the Capture program or other applications, the
following connections are required:

Serial Port 9 Pin or 25 Pin
(PGA3000) (Computer) (Computer)
Pins1,6 & 7 linked Pins 8, 6 & 4 linked
Pins8 & 4 linked Pins5 & 20 linked
Pin5 --------memeeeee- >Pin5 0 e >Pin 7
Pin2 ---m-mememmmeee >Pin3 e >Pin 2
Pin3 -----mmmmmmmeeee >Pin2 e >Pin 3
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4.5 ANALOGUE OUTPUTS

There are 12 analogue outputs available. The channel numbers correspond to:

Channél No. Designation
CO Low

CO High

OZ
NO,
NO
CxHx
H,S
CO,
* User Selectable

*User Selectable
* User Selectable

B
NREBowo~ouh~wNR

*User Selectable - Efficiency, Loss, Probe Temperature, Excess Air and NOX.

Output Channelsfor CO Low, CO High, SO,, NO,, NO, H,S

CHANNEL 1, 2, 3,5,6, 8 | CO LOW/CO HIGH/SO2/NO2/NO/H2]

Current: Min - XXX mA for XXX mg

Current: Max XXX mA for XXX mg

[ exit | [HELP ] [ ABORT] [ NEXT |

& & & ®

Outputsare givenin mA for adesignated gas concentration. Concentration will be shown in selectable unitsmg, ppm,
[b/mmBtu or ng/J.

Output Channelsfor O,, CxHx and CO,

Outputs are given in mA for a designated % concentration.

CHANNEL 4, 7,9 | 02/CxHx/CO2

Current: Min XXX mA for XXX %

Current: Max XXX mA for XXX %

[ ext ] [ HELP ] L ABORT] [ NEXT |

& & & @
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User Configurable Output Channels (10 - 12)

Outputs are given in mA for a designated user selectable output.

CHANNEL 10/11/12 | Fuel Efficiency

Current: Min - XXX mA for XXX %

Current: Max XXX mA for XXX %

LexT | | | I | I |

& & & ®

User Selectable - Efficiency, Loss, Probe Temperature, Excess Air and NOX.
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4.6 CURRENT LOOP ANALOGUE OUTPUT (Option)

Customer menu configurable, lower setting can be 0, 2 or 4 mA.
Upper setting can be 10 or 20 mA.

The output span ranges can aso be pre-set from the menu.

12 channels are available, numbered 1 to 12. These are directly related to the sensor positionsin the display order.
Channel 10, 11 & 12 are user configurable channels, for monitoring fuel efficiency/loss/excess air/NOx or probe
temperature.

Each individual channel can bepre-set for rangeand current parameters.

GROUND/RETURN

OP12 OP11 OP10 OP19 OP8 OP7 OP6 OP5 OP4 OP3 OP2 OP1

Front view of 25 pin D connector on front panel

Output
Output No. Pin No. Output Type
OP1 14 CO low
OP2 15 CO high
OP3 16 SO,
OP4 17 0,
OP5 18 NO,
OP6 19 NO
OoP7 20 HxCy
OP8 21 H,S
OP9 22 CO,
OP10 23 * * Each sel ectabl e between:
OP11 24 *
OP12 25 * Calculated Fuel Efficiency
Calculated Fuel Loss
Calculated ExcessAir
Calculated Total NOx
Where a gas sensor option isnot fitted, output will be zero. Flue Temperature
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5.0 SAMPLING OPTIONS

SECTION DESCRIPTION PAGE

5.1 SEMI-CONTINUOUS MONITORING (Option) 83
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5.1 SEMI-CONTINUOUS MONITORING (Option)

Semi-continuous Monitoring is ameansto cyclically sample and log gas concentrations over a period of time. This
isachieved by alternate'WAKE' and'SLEEP phases. Duringthe 'SLEEP phasetheinstrumentisswitchedtoair intake
and the pump is off. During the 'WAKE' phase the instrument takes a specified number of gas samples at a specified
interval and logs the data to non-volatile system memory, the loca printer or the RS232 port.

NOTE

In order to make full use of the Semi-continuous monitoring option it isrecommended that the PGA3000
is also fitted with a serial port and capture program, and/or Analog outputs.

5.1.1 The Semi-Continuous Monitoring Cycle
The Semi-continuous monitoring cycleisasfollows:

1. Theinstrument is purged with air for 2 minutesin order to flush out the gas sensors. This hel psthe gas sensors
to recover after sampling gas and prolongs sensor life.

2. The instrument switches off the pump and enters the SL EEP phase.
3. Whentheinstrument clock determinesthat awakeupisdue, thesystemisswitchedtoair and thepumpisswitched
on. Zero offset readingsaretakenfor all gassensors. Thenext wakeuptimeisautomatically cal culated by adding

the wakeup interval to the current clock time.

4, The system is switched to gas sampling. The system enters a 3 minute SETTLING phase allowing the gas
sensorsto respond.

5. The first readings are logged.

6. Theinstrument samples gas for a period determined by:-
No. of samples x sampleinterval
Readings are logged at the sample interval.

7. The instrument returns to 1.

T1 . KEY
Wake T1-Wakeup _inter_val _
— T2 - Zero Calibration (3 mins)
. R T3 - Settling Time (3 ming)
T2|T3| T4 |T5 T4 - Sample period
Sleep T5 - Air purge (2 mins)

Zero
readings
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5.1.2 Setting Up the Semi-Continuous Monitoring
Semi-continuous Monitoring may be setup viathe CONT. MONITORING->SETUP menu option. See Section 3.10.
Setup Parameters

Wakeup Interval

Thisis the length of time between each wakeup period.
10 - 180 mins.

No. of Samples
The number of samples to be taken during each wakeup phase.
1- 100 samples.

Sample Interval
The time between samples. 2 - 15 minutes.

First Wakeup
The clock time for the first wakeup after Semi-continuous monitoring is enabled (instrument clock).

Logto
This parameter determines where the data records will be placed. Options are:-

1. Memory
Up to 963 log records may be made to non-volatile system memory.

NOTE
When the log memory is full no subsequent logs are recorded.

2. Printer
Each log is made as ASCI| text to the local printer (if fitted).

NOTE

Due to speed limitations of the local printer output the PGA 3000 does not allow a sample interval of
less than 2 minutes when this option is selected.

3. RS232
Eachlog recordismadeto theoptional RS232 channel. Thedataisoutput intheformat determined by theRS232
OUTPUT setup parameter.
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5.1.3 RS232 Output

When the 'LOG TO' parameter is selected as RS232 this parameter determines the output format of the data.

ASCII Text
Datais output as ASCII text.

A seria printer with XON / XOFF protocol may be connected to the seria channel for a hard copy report of the
samples. Alternately a PC with a suitable communications package could capture the data for output to adisk-based
datafile.

NOTE
Datain this format may not be directly incorporated into a spreadsheet package.
ASCII Data

Datais output as ASCII data in aformat which may be received by the GOYEN CAPTURE SOFTWARE for use
with a suitable spreadsheet package.

5.1.4 Analogue Output
The analogue output may be enabled or disabled during Semi-continuous monitoring.

5.1.5 Starting Semi-Continuous Monitoring

Semi-continuousmonitoringisinitiated by the CONT. MONITORING->ENABLEMONITORING menuoption. The
systemwill purgewithair for 30 secondsand then enter the sleep phase. Thedisplay indicatesthat thesystemisrunning
in Semi-continuous Monitoring Mode and shows the current status.

5.1.6 Aborting Semi-Continuous Monitoring
Semi-continuous monitoring may beaborted at any time- except whenitispurging - by pressing the' ABORT' function
key.
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6.0 MAINTENANACE

SECTION DESCRIPTION PAGE
6.1 GENERAL 89
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6.1 GENERAL

Theinstrument normally requires little maintenance, providing it is used as described in this operating manual.

Pointstoremember:

® Empty the water catchpot frequently.
® Avoid long sample periods of high gas concentrations. (Do not continuously monitor).
® Avoid air leaks, these will result in inaccurate readings.

6.1.1 Storage
If theinstrument is unused for long periods, it isrecommended that the power supply is connected periodically (every

4weeks) torechargethebatteries. Thesensor storagelifemay a so besustained by theautomatic flushing of air through
thesensors.
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6.2 FILTER CLEANING AND REPLACEMENT

® Theprimary or 1<t filter on thetip of the probe may be unscrewed and carefully cleaned periodically with awire
brush.

® Particulate or 2nd filter located at one end of the instrument should be replaced when it has visible signs of
contamination. Unclip thefilter and unplug, when replacing check that the filter casing is not damaged and no air
leaksexist or errorsin readingswill occur.

® Chemical filter will require changing when it has been subjected to 120,000 ppm x minutes of NOx & SO,
concentration, as displayed on the SY STEM menu.

The colour cyclefor the chemical is: purple - brown - white. Once the filter beginsto show areas of whiteit requires
replacement.

To replace the chemical filter:-
1. Unclip and remove old filter ; replace with new filter

NOTE: Ensurerubber protection capsareremoved fromfilter portsprior tofitting. Do not removeinadvanceof fitting,
as contamination may result.

2. Reset the filter count in the SETUP >SY STEM menu to zero.

Ensurethat the
filter isfitted in the
orientation as
shown i.e. high
efficiency element
tothetop

) S G N

e

©
/ V>
D

—

Particulatefilter

Chemical filter
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6.3 WATER CATCHPOT

Points to remember:

® Thewater container should be removed after completion of operations and emptied
® Ensure when replacing that acomplete air seal ismaintained. Check the rubber gasket.

Check the water container is secure, air leakswill occur if loose, resulting in incorrect readings. To remove or empty
the water container, pull the bottom of the container out from the securing clip, the unit is hinged and will swing out
to about 45°. Unscrew the container and empty out any water.

NOTE

Do not force the hinge beyond 45°, otherwise damage to the hinge may occur. Do not over-tighten.

Water catchpot
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6.4 PUMP SERVICING

Ensure the power supply isisolated before removing any panels to gain access to the instrument.

If the water catchpot does fill and enter into the pump, then it will be necessary to clean and dry the pump out. Care
should be taken when dismantling the pump diaphragm not to damage the surfaces and replace them in the same order.
( Seeillustration below).

Todismantlethe pump:- 1. Remove the 4 screws securing the pump diaphragm assembly.
2. Carefully remove cover plate and pump inlet/outlet section .
3. Unscrew diaphragm screw, remove diaphragm, clean and dry.

4 X securing screws
Cover plate
Inlet/outlet section
Diaphragm

Pump - main body

abrwdnd =X
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6.5 CHANGING THE PRINTER PAPER ROLL

The printer usesthermal paper rolls. Removal of the side pandl of the printer (undo the 2 quick rel ease screws) gives

access to the paper roll and the paper feed mechanism.

Thethermal paper roll hastwo different surfaces,
onesideisshiny and the other adull matt finish.
The shiny surface isthe side that is printed on.
Theroll should bereplaced sothat theshiny side
appears at thetop whenit leavesthe printer exit
dot.

=

gg ® TGOYEN:. !
3

1. Removeinstrument side pane.

2. Remove the old printer roll from the
support tube by unscrewing the Retaining

‘ This panel

Knab. Lift the spindle out of the support cradle, and dide old cartridge off.

3. Slide new paper roll cartridge onto spindle

4, Re-position the spindle in the cradle and re-attach retaining knob.

5. Preparetheleading edgeby makingasmall fold or using aclean cut edge. DO NOT feed paper throughtheprinter
which has ajagged or torn leading edge - as it will cause paper misfeeds.

Printer

dot \\

Black roller
Whiteroller

indle
/ S

Retaining /
Knob Paper roll o

N\

Cradle / (&

Exit slot
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NOTE
The orientation of the printer paper is very important as only the gloss side accepts the printer ink.
6. Feed the folded edge between the white and black rollers.

7. Press the printer button on the display panel until the paper appears at the exit slot on the display panel.

8. Replace the side panel and secure.

6.4.1 Clearing Paper Misfeeds

During normal operations the printer should scroll the paper through the outlet on the front panel. However, this
mechanism may fail due to two reasons.

e
- The printer has run out of paper. &80 g @ oJcovenw .iimize N
- The printer paper has misfed. =l ” ‘ :
1.  Removeinstrument side panel. P D— , .

e y
2. Ifthepaperrollisempty, follow procedure A This panel

in Section 6.4 - Changing a Printer Paper Roll.
3. If there is a clear misfeed complete the following steps.
4, Press the button on the paper rel ease mechanism.
5. Withdraw all misfed paper. Release button.

6.  Follow steps 5 onwardsin previous section to re-feed paper roll.
Ensure a clean cut or folded edge is used when re-feeding the paper roll. (See below)

Button for operation of Jagged Edge

/ Paper Release Mechanism

Clean Cut Edge Folded Edge

N

_ — 1
]
Withdraw misfed paper =
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6.6 FUSE REPLACEMENT

Ensurethe power supply iscompletely isolated befor e proceeding.

Fuses should always be replaced with the same type and rating.
Replacement of the fuse should only be carried out when the cause of failure hasbeenrectified. Substitution of larger
ratings or alternative forms of conductor may result in damage to the instrument.

6.5.1 Battery Fuse
A 20mm 2A antisurge fuse protects the batteries. The fuseholder islocated on the battery wiring harness.

6.5.2 Main Power Fuse
A 20mm 3A 230V slow blow, glass fuse soldered into the main power supply card. Thisfusewill only be damaged
when a serious fault occurs. Failure should only be investigated by a service engineer.

Beforeattempting to changefusestheinstrument must be disconnected from themains
power supply.

Remove this panel

l

6664 ® JGOVEN:.ixu:z v
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6.7 BATTERY CHARGING

The PGA3000 can operate for up to 8 hours continuously depending upon which facilities are being used. After this
time period has el apsed the batteries haveto be re-charged. Thisisundertaken by connecting the mains power supply
cable to the side mounted socket (see description of instrument). The PGA3000 is fitted with an on-board battery
charger. The unit will recharge the batteries overnight.

If the PGA3000isnot used for extended periodsi.e. 1-2 months, it isadvisableto re-chargethe batteriesat thisinterval
or adternatively disconnect the terminal connectors to the battery.

.6.1B Repl i
6.6.1 Battery Replacement Remove this panel

If the batteries need replacement, follow the procedure
given below:
¥
Ensure the power supply is completely isolated before 680 @ & JGOVEN:.:mis h
proceeding. -
1. Remove side panel by release of retaining screws. Covd 2 . A

2. Disconnect the two spade terminal connectors per battery i.e. red and black per battery.

3. Remove the battery by pulling outwards.

4, Before fitting the new battery it isimportant to ensure that foam padding is attached to the sides of the
battery. This should have been completed in the factory; if not attach new foam strips as per the battery that
has been removed.

5. Push new battery into holder.

6. Re-attach spade terminal connectors.

F View with side panel removed r—?

7. Re-attach side panels.

F ! X
J [IT;T' -
- | Bloag )

\ Batteries/

L,

Disconnect plug before replacing battery /
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7.0 SYSTEM CALIBRATION AND SENSOR REPLACEMENT

SECTION DESCRIPTION PAGE
7.1 PREPARATION FOR CALIBRATION 99
7.2 MANUAL CALIBRATION - AMBIENT TEMPERATURE 100
7.3 METHOD FOR ZERO CALIBRATION 101
7.4 SUGGESTED METHOD FOR SPAN CALIBRATION 102
7.5 CALIBRATION USING A FLOWMETER (not supplied) 104
7.6 CALIBRATING THE DRAFT SENSOR 105
7.7 REPLACING GAS SENSORS 106
WARNING

IF A MANUAL CALIBRATION IS PERFORMED WHEN NO
CALIBRATION GAS OR THE WRONG CALIBRATION GAS IS
PRESENT, THEN THE INSTRUMENT WILL PRODUCE
INCORRECT GAS READINGS. THIS MAY ALSO CORRUPT THE
ORIGINAL GAS SENSOR CONSTANTS IN MEMORY. REPEAT
WITH CORRECT CAL PROCEDURE.
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7.1 PREPARATION FOR CALIBRATION
HAZARDOUS GASES

All recognised safety procedures should be used when operating with hazar dous gases.
(See Gas 'Safety Data Sheets attached to the end of this manual)

Goyen accepts no responsibility for damageto the instrument, or injury to the person while following procedures, nor
will the company accept liability for failure to comply with safety precautions.

7.1.1 Calibration Gas Concentrations

It isimportant to use concentrations of certified calibration gas which represent between 70 and 100% of the working
range of the instrument.
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7.2 MANUAL CALIBRATION - AMBIENT TEMPERATURE

The PGA 3000 contains an ambient temperature sensor to enable the probe temperature to be calibrated against the
ambient air temperature. This should not normally need adjusting, as the instrument has been factory calibrated.

1. From the main menu, select 'Manual Cal'.
2. Select Temperature.

3. Enter the ambient air temperature using the cursor keys.

AMBIENT XX C

Use cursor keys to enter current
ambient temperature
Press 'ENTER' when ready to cal.

Lext | [ HELP] I | I |

& & & ®

4. Both the probe and ambient air temperatures are displayed prior to calibration.

5. Press'CAL' to calibrate.

6. Cdlibration is now complete.

Press 'CAL' to calibrate

Probe: XXX. XX°C
Ambient: XXX.XX°C

[ Exit ] [ HELP | [ caL | [ |

& & & @&

Tg-Ta
A calculation of thetemperaturerisein the combustion process. Theunitsi.e °C/°F can be changed in the Setup menu.
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7.3 METHOD FOR ZERO CALIBRATION

The PGA 3000 automatically performs azero calibration each timeit is switched on. A zero calibration may also be
initiated by manually selecting the 'Recalibrate’ option from the main menu. The ABORT function key allows early
termination of the Zero calibration cycle. The completion or abortion of this cycle records the voltage outputs of the
cellsasexposed to fresh air. Thefresh air inlet isindependent of the probe, therefore calibration is not effected if the
probe is exposed to other gases.

The cell zero values are displayed under the 'Diagnostics menu.
NOTE
Cdll zeros should be virtually 0.0V (offset should be less than 200mV) except:
the Oxygen sensor (span value) which should be around 1.8V

the HxCy sensor which should be around 1V
the CO, sensor which should be around 100mV
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7.4 SUGGESTED METHOD FOR SPAN CALIBRATION

Theindividual gassensorscanbecalibrated usingtheappropriatecalibration gaspreferably withaconcentration value
that correspondsto the ranged to be measured. For example, a span calibration of around 750ppm would be suitable
for agascell with arangeof 0-1000ppm. Customersmay prefer to chooseacalibration gasconcentrationthat isnearer
the normal measurement reading for the gas in question.

NOTE:

When calibrating the O, cell clean filtered air may be used as a span calibration gas.
It is necessary to have information on the individual calibration gasesi.e. type and concentrations. This information
has to be entered to perform an accurate calibration of the sensors. It isrecommended that a zero calibration (Refer

to Section 7.3) is performed immediately prior to performing a gas span calibration.

1. Follow all precautions for using hazardous gases. (See attached Gas 'Safety Data Sheets' at the end of this
manual)

2. Assemble the following equipment: Certified Calibration Gas with Pressure regulator; Suitable gas pipe; 'T'
junction connector; Bubbler or water-filled beaker or similar.

3. On the PGA3000 select 'Manua Cal'.

4, Connect the PGA 3000 to the Calibration Gas and Bubbler as indicated in the diagram. Set bottle regulator
to 10psi output pressure. With the PGA3000 drawing sample gas, adjust needle valve to get dight
overflow of gas, as indicated by bubbles in the overflow pipe.

5. Enter the concentration of the calibration gas and press enter.

6. Wait for the gas reading to stabilise before pressing the 'CAL' key.

7. Press'CAL' to begin calibration.

8. Usethe 'EXIT" key to return to the gas sdection display. Turn off calibration gas and remove connecting pipe.

NOTE

When calibrating the CO (H, compensated cell) both CO and H, gases are required.
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Pressure Regulator %

with needlevalve ' | Bubbler or

" Water filled beaker

Test
Gas

NOTE

This arrangement enables the pressure at the gas inlet on the PGA 3000 to be controlled.
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7.5 CALIBRATION USING A FLOWMETER (not supplied)

Asan dternative indication of gas overflow, the beaker in the Section 7.4 can be replaced with aflowmeter. Adjust
the needle valve in the flowmeter to indicate a positive flow.

A Calibration gas can be poisonous. Only usethe unit in areasthat have adequate ventilation. If you
begin to feel dizzy or lightheaded, immediately turn off your calibration gas supply and seek out
an area of fresh air.

;.ff Flowmeter with needle

Pressure Regul ator valve (not supplied)

with needlevalve

\—"

= "T'junction

Test
Gas

o

NOTE

This arrangement enables the pressure at the gas inlet on the PGA 3000 to be controlled.

Use a concentration of certified gas that is in the range required for your application. The gas ordered should be a
mixture of the gas desired with abalance of nitrogen (N,), ie 100 ppm NO bal N,,or 400 ppm SO, ba N, Your Gas
bottle should have a pressure regulator that can be adjusted to the 30psi range.
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7.6 CALIBRATING THE DRAFT SENSOR

The Draft Reading indicates the internal stack pressure in water gauge column inches or hPa. The figure represents
adifferential pressure between the stack pressure and the ambient pressure. It enablesthe flow rate of the chimney/
stack to be determined.

TheDraft sensor ispre-calibrated at thefactory. If however the sensor requiresre-calibration thefollowing procedure

must be adhered to.

1 Connect the probe

2. Goto'Manua Ca'in the main menu.

3. Select 'Draft zero'. Since the probe is of ambient pressure, press 'Cal’ then 'Exit'.

4, Select 'Draft span'.

5. Arrangefor acalibration pressure to be applied to the probeinlet. Thisis done in the factory asillustrated
below.

6. Dial in the calibration pressure. Press 'Enter'. Press'Cal’ when ready.

Ff,d-—--_Dj T T ;;.\_J‘ & ® AGOVEN i :zm:zs
| z LI :
\\-.____\_____. oy
Squeeze bulb e L= A —— ]
Calibrated
@ | Monometer
L

Pipe connection point
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7.7 REPLACING GAS SENSORS
A Unplug the unit from the power supply

Replacement of gas sensorsis extremely simple. Undo the 2 back panel retaining screws and remove the panel.

The oxygen sensor is abayonet fitting. Replacement ismade by simply unplugging the old sensor and replacing with
anew one. The replacement Oxygen sensor does not require calibration.

All other gas sensors are replaced by removing the 3 retaining screws, removing the old sensor and replacing with a
new one - securing with the same 3 screws and replacing the back panel. The connectors from the sensors must be
attached to the relevant 'CONN' position. See diagram below for 'CONN' positions for each sensor.

IMPORTANT
All replacement sensor s (excluding Oxygen) must be manually calibrated prior to use.
600 @ ® JGOVEN:. iz Y
2 L =
et B R— : 7

ﬁ r\‘ T This panel 4}
Hny ;,;) Q @ Manifold B

Low @ @ m Manifold A

[ o e s s e e o |

e
] S|
Alternatively
CO (low) H, compensated Cell
COo2 CO(low) NotUsed ~ CxHy NO2 o2 H2S NO CO(high) SO2

CONNI16 CONNI5 CONN14 CONN13 CONN12 CONN11 CONN1O CONN9 CONN8 CONN7

Gas Modules are positioned asindicated in the diagram above.
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8.0 SYSTEM DIAGNOSTICS

SECTION DESCRIPTION PAGE

8.1 STATUS LEDS 109

8.2 SYSTEM DIAGNOSTICS 110
NOTE

FURTHER DETAIL OR INTERPRETATION OF DIAGNOSTIC
PARAMETERS MAY BE OBTAINED FROM GOYEN TECHNICAL
SERVICES.
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8.1 STATUS LEDS

Situated on the keyboard display panel are 6 LED status indicators:-

ON
Thisis illuminated when the instrument is switched on.

LOW BATT
Thisisilluminated when the main battery requires re-charging.

SERVICE
Thisisilluminated when the chemical filter requires replacing.

FAULT
Thisisilluminated when afault or warning situation arises, for further detail see the DIAGNOSTICS -> SYSTEM

menu option.
IMPORTANT
Certainfaultsremainindicated even after the condition hasbeen cleared. Thesemay bemanually cleared

through the SETUP->SY STEM->CLEAR FAULTS menu option.

STAND BY
ThisLED indicates sleep and wake facility is active.

CHARGE
This LED indicates instrument battery is being charged.

Status LEDs

/

) @ © O GOYE / e e

PROBE

© o0
2

LN\/\/\H\/\/\/\/\J @ & - * - v
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8.2 SYSTEM DIAGNOSTICS

The Diagnostics menu provides analysis of system performance with reference to individual cells, filters etc.

8.2.1Cell EMFs

Thisis maintenance information which indicates the true state of the cellsand electronic system. Thisis specifically
of use when the product is being serviced.

8.2.2Cdl Zeros

Indicatesthe zero calibration voltage of the cellsafter thelast calibration was completed. Thevaluefor O, represents
the span voltage (V).

8.2.3Cdll Life

Indicatesthe cell lifein ppm days. Indicatesthe history of usage of thecell. Thisinformation isuseful when aproduct
isbeing serviced.

8.2.4 Filter Life

Thisisessential maintenance information, that indicates chemicdl filter lifein ppm x mins. Recommends achemical
filter change to customer.

8.2.5 System

This provides a'system overview' of the PGA3000.

Version No.
Indicates the version of software installed in the instrument.

Main Battery

Indicates battery output voltage. When the battery is fully charged it should indicate approximately 14.8V. When
running directly off themainsadaptor thevoltagewill bebetween 12.5and 12.9V. Whenthebattery voltagefalIsbelow
an acceptable leve (11.5V) to maintain optimum performance the 'LOW BATT' indicator light will show.

Options
This indicates the options fitted to the instrument.

Ranges
This indicates the measurement range capability of theindividual cells. i.e CO Low 0 - 2000ppm.

Gains
Thisindicates the gain settings available for the individual cells.

System Faults
Thisindicates the gain settings available for the individual cells.
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8.2.6 Report

A diagnostic report can be output to either the seria port or to the printer which summarisestheinformation contained
within the Diagnostics menu. See below for an example report.

Verson No. : V2.04
Options:
PRINTER
SERIAL PORT
ANALOGUE O/P
DATA LOG
PRESSURE TRANSDUCER
CONT. MONITORING
SMOKE
FLOW
Ranges:
COLOW 2000
CO HIGH 40000
0, 2000
O, 25
NO, 100
NO 4000
CxHx 50000
H,S 1000
CO, 25
Gains:
COLOW -2500
CO HIGH 24250
S0, 1700
NO, -600
NO -3750
CxHx 16000
H,S 900
cod 1001
Drait 45
Zeros.
COLOW -0.010v
CO HIGH -0.491V
S0, -0.116V
o) -0.004Vv
NO, -0572V
NO 0.000v
CxHx -0.355V
H,S -0.522v
co, -0.236V
ppm.days:
COLOW 0
CO HIGH 0
0, 0
NO, 0
NO 0
CxHx 0
H,S 0
co, 0
NO2xS02: 0
SO2xNO2: 0
SO2xH2S: 0
NO2xH2S: 0
H2SxNO2: 0
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9.0 MODEM SUPPORT

SECTION DESCRIPTION PAGE
9.1 MODEM COMMUNICATIONS FOR

REMOTE CONFIGURATION 115
9.2 FUNCTIONS AVAILABLE 116
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9.1 MODEM COMMUNICATIONS FOR REMOTE CONFIGURATION

The remote configuration system for the PGA3000 enables Goyen personnel to interrogate the instrument, without
having to return the instrument to the factory. In thisway configuration changes and elementary diagnostics which
would normally be performed on the test bench can be performed at a remote site.

NOTE

This activity should only be performed by Goyen personnel. Theinformation detailed here enablesthe
user to make preparations for remote configuration of their instrument by use of a PC, modem and
telephone connection.

9.1.1 System Requirements

The P.C. must be equipped with a Hayes compatible modem connected to its COM1: seria port (see next page for
connection details). It must be running the latest version of the PGA3000 monitor software.

The PGA3000 must be equipped with a serial port, connected to a Hayes compatible modem. (See next page for
connection details).

This alows PGA3000 configuration and elementary diagnostics (as currently performed on the test bench) to be
performed over the phone line, from the office to a PGA3000 on site anywhere in the world.

9.1.2 Operation

PGA3000

To operate correctly, the modem must be correctly connected to the telephone line and the PGA 3000, and both must
be switched on.

Themodem must be configured to ‘auto-answer' i.e. to automatically pick up thelinewhenit rings. Thisconfiguration
can be done automatically with the PGA3000 software, smply by switching on the modem before the instrument:
version X.xx software sends out a Hayes compatible 'auto-answer' command when it is powered up.

PC/monitor

Call up the monitor software by typing 'monitor’ in the usual way. Ensurethat the modem is connected to the COM 1
seria port, the telephone ling, and is powered up. Select function F2 'Control modem'. If al iswell, it will respond
by requesting the number to dial. Enter this number, including any local exchange access numbers. The modem will
then dial out, and await connection with the remote modem. When connection is established, the program will report
this, and return to the main menu. At this point the operator can select function F1 'Set Monitor' and proceed just as
if the PGA3000 were connected directly to the P.C.

When the configuration sessionisfinished, returnto the main menu and sel ect function F2 'Control modem' again. The
program will prompt 'Disconnect line, and will do so if thisis confirmed.
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9.2 FUNCTIONS AVAILABLE

The functions available over the modem link are all of those currently available in the PGA3000 monitor software:
Adjustment of sensor calibration parameters, changes to text headers, ingtalation of printer and sensors, and
recalculation of EEPROM checksum. In addition, the instrument settings and parameters can be downloaded and
saved to disk.

Thereis currently no facility for uploading instrument readings, or for directly controlling the instrument. However,
modem control will be added to the existing data capture program in the near future.

PC to Modem Connections

PC Modem
9Way 25Way
1CD
2 RXD u ( TXD 2
3TXD J | RXD 3
4DTR j RTS 4
S GND _J CTS5
6 DSR 1 ( r— DSR 6
7 RTS J GND 7
8 CTS DTR 20

PGA 3000 to Modem Connections
PGA 3000 Modem
9 Way 25Way
2 RXD v / TXD 2
3 TXD J 1 RXD 3
~— RTS4
5GND . CTS5
~— DSR6
GND 7
— DTR 20
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10.0 SPARE PARTS

SECTION DESCRIPTION PAGE
10.1 SPARES KIT 119
10.2 RECOMMENDED SPARE PARTS 119
10.3 REPLACEMENT SENSORS 119
104 OTHER SPARES 120

WHEN REQUESTING SERVICE OR SPARE PARTS
FROM GOYEN, PLEASE QUOTE THE
INSTRUMENT SERIAL NUMBER
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10.1 SPARES KIT
Description Part No
Spares Kit 703.314
includes: Gas Pre-Filter, CO Compensation Filter
Sinter Filter for Probe, Nylon Hose Connector

10.2 RECOMMENDED SPARE PARTS
Description Part No
Primary Probe Filter (1<t filter - Sinter filter) 702.182
Gas Pre-Filter (Particulate) 703.144
CO Compensated Filter 703.145
Printer Paper Roll 405.109
Nylon Hose Connector 317.109
O-Ring for Pistal Grip 319.211

10.3 REPLACEMENT SENSORS
Description Part No
O, Cell 703.083
CO (low) Cdll 703.236
CO (low) H, compensated 703.915
CO (high) Cdll 703.248
NO Cdll 703.239
NO, Cell 703.246
SO, Cell 703.241
CxHx Cell 703.249
CO, Cell 703.326
H,S Cell 703.373
Draft Sensor +20" Water gauge 405.405
*Draft Sensor £10" Water gauge (Flow Adaptor Sensor PCB) 703.862
*Must be specified for use a with Flow Probe

NOTE
See Section 3.4.5 Replacing a Gas Sensor
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10.4 OTHER SPARES

Description Part No
300mm Probe Pipe 702.141
1.0M Probe Pipe 702.205
1.5M Probe Pipe 702.206
2.0M Probe Pipe 703.440
3.0M Probe Pipe 702.207
Pistol Grip/Hose Assembly - 3M 703.128
Pistol Grip/Hose Assembly - 10M 703.163
Water Catch-Pot Assembly 701.828
Sampling Pump 703.164
Rechargeable Battery 403.415
Compensation Cable 403.836 per mtr
Mains Lead & Plug 406.460
3.0M Silicon Rubber Hose 702.097
Pipe Coupling with Metal Clip 317.115
(Probe connection)

Pipe Coupling with Metal Clip 703.149
(Exhaust and Flow)

2A antisurge fuse 404.536
Heated Smoke Probe Accessories

Pack of Smoke Filter papers (10) 701.616
Bacharach Greyscale Charts 702.035
0.3M Probe Pipe 323.089
0.75M Prabe Pipe 323.090
1.0M Probe Pipe 323.100
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11.0 LAND CAPTURE SOFTWARE PROGRAM
SECTION DESCRIPTION PAGE
111 INTRODUCTION 123
11.2 THE CAPTURE PROGRAM 123
11.3 SPREADSHEET 124
114 SERIAL PORTS 124
115 THE LOG RECORDS 124
11.6 FAULT DIAGNOSIS 125
11.7 HOW TO INSTALL AND RUN THE PGA3000
CAPTURE PROGRAM 126
11.8 USING THE CAPTURE PROGRAM 127
119 SERIAL PORT COMMUNICATIONS CABLES 129
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111 INTRODUCTION

The Goyen Capture Program is a PGA3000 option. It is provided by Goyen as software program which runs under
Microsoft Windows™ on acomputer with EGA or VGA graphics. The software program is used in conjunction with
the DataLog or Semi-Continuous Monitoring option of the PGA3000. The softwareisdesigned to alow datalogged
during operation to be downloaded into a spreadsheet for analysis.

11.2 THE CAPTURE PROGRAM

The Goyen software may be provided on a3.5" floppy disk for usewith PC compatible computerswith EGA or VGA.
The capture software uses the computer's serial port (COM1 or COM2) and the PGA 3000 serial port which hasto
be set asfollows: 9600 Baud

8 data bits

One stop bit

No parity

The software automatically configures the computer's serial port for the correct transmission settings.

11.2.1 Capturing Data from the PGA3000 Data L og memory
Datawhich islogged into the PGA3000's datalog memory may be captured and placed in a ASCI| type record file.

NOTE
The PGA3000 datalog memory isNOT erased once the datais captured. This must be done from the
instrument itself.

11.2.2 dBASE IIl Table
The following table shows the field names within type dBASE |11 database table generated by the capture program
along with the field types and field widths.

Fieldname Data Type Field Width
Date Date 8
Hours Numeric 2,0
Minutes Numeric 2,0
Seconds Numeric 2,0
T _AMB Numeric 6,0
T GAS Numeric 6,0
CcO Numeric 6,0
O, Numeric 6,2
NO Numeric 6,0
NOx Numeric 6,0
EFF Numeric 6,1
XS AIR Numeric 6,1
WATER Numeric 6,1
NORM_VAL Numeric 6,1
ANALYSIS Character 3
O, NORM Character 3
UNIT NO. Numeric 2,0
FUEL Numeric 1,0
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11.3 SPREADSHEET

The Goyen Capture Program was developed for use with Microsoft™ Excel ™ and is not guaranteed to work with
all existing spreadsheet packages. However, if your spreadsheet program will enable the import of ASCII type text
files then you may access the data captured by Goyen's capture program.

114 SERIAL PORTS

11.4.1 The Computer

The capture program assumes the first serial port (COM1 or COM?2). It automatically configures this port for 9600
baud, 8 data bits, one stop bit and no parity.

11.4.2 The PGA3000

The seria port on the PGA3000 must be set for:
9600 baud, no parity, eight bits, one stop bit

11.4.3 Cables

For cabling information refer to Section 11.9.

115 THE LOG RECORDS

11.5.1 Data as sent from the PGA3000

The Wet/Dry and Oxygen normalisation flags, the unit number and fuel type which are each one byte long. Vaues
are sent right-justified within the fields and are padded with spaces. Data is sent as ASCII. The capture program
converts the wet/dry analysis flag to the text 'WET' or 'DRY" and the Oxygen normalisation flag to ‘ON' or 'OFF for
the dBASE 111 type output file.

The datawhich is sent from the PGA 3000 only carriesinformation which corresponds to the gases and options fitted
to the instrument.

NOTE
The gasreadings are NOT adjusted for wet/dry analysisor O, normalisation. The state of these options

at thetimethat each log record is captured isincluded in the database. Thisallowsfor these calculations
to be made by the spreadsheet.
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11.6 FAULT DIAGNOSS

If the capture software generates a fault message then 'Exit’ out of the program and start again. A list of the possible
causes of failure and the recommended action to be taken are detailed bel ow.

Failureto open thedesignated serial port

Check that the chosen port actually exists on the computer. (Under Windows™ 95 the port configuration for the PC
may be found in the Control Panel within My Computer. It is located under System->Device Manager->Ports.)

Prablems creating or writing to the output file

Make sure there is adequate space on the chosen destination drive.

1/0 timed out

(Thisindicates a failure to communicate with the PGA3000 instrument)

Check that the serial port of the PGA3000 is set for 9600 baud, 8 bits, 1 stop bit and no parity. Thisislocated under
Setup->Seria Port.

Check under the Data Log display that there is data in the log memory.
Check that you specified the computer serial port.

Check the Cabling (see Section 11.9)
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11.7 HOW TO INSTALL AND RUN THE SERIES || CAPTURE PROGRAM

The host computer must have a floppy disk drive fitted, adequate space on the hard disk drive and have Microsoft
Windows™ 95 installed.

These instructions assume some familiarity with computers, disk drives and Microsoft Windows™ 95 operating
system.

Microsoft Windows™ 95

1. Insert the Goyen Capture Software installation disk into the floppy disk drive (normally designated a:\).
2. Using the 'Run’ command from the menu and select a\.

3. Using the 'Browse' command (where necessary) select 'setup.exe’ and press 'OK'.

4. Select adirectory in which to install the run-time engines.

capture Installation |

Please enter the directory in which to install the LabWindows/CY¥l Run-Time Engine.

|c:xcv| |
oK |

5. Select adirectory in which to install the capture software.

capture Installation |

Please enter the directory in which to install capture.

CACAPTURE

6. Click on the 'OK" button to complete the installation.

capture Installation E

capture installation successfull

REV1 - September 2001 126 Part No 770.030



UGO‘ EN INNOVATIVE ENVIRONMENTAL SOLUTIONS

Operating Instructions PGA3000

11.8 USING THE CAPTURE PROGRAM

The Goyen PGA3000 instrument should be connected viaits seria port to a spare serial port on the host PC ( See
Section 11.9 for connection details).

The Serial Port control on the Capture Software display panel should be set to reflect the chosen port. i.e. COM1 or
COom2.

Senal Port:

~|COM1:

The 'Output File' control isinitially dimmed. When you click on the 'Capture Logged Data’ button:

A File Selection dialog box appears:

tw File Select E I
[File Hame: Dwectones:
e ' c:\GviNGapturs\pgaionn -
second fi BNEES [*] oK
| = evi ' '
E" capture | Cancal ]
= PGA3DDD
n #]| |Make Directory
Lizt Files of Type: Drivas:
Al Fies (~.) v 3 v

This alows the selection of the device, path and filename to be determined for the captured data.
Once the sel ections have been completed, press'OK' to continue.

The path and filename will appear on the 'Output File' control and the 'Status' line should indicate: 'Downloading..’
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Qutput File;

The 'No. of Records:" counter will increment as each log record is captured from the PGA 3000 instrument:

[ L[]

The 'Cancel’ button will now be active, and may be used to stop the data transfer.

NOTE

The Output file will contain all log records up to the point of cancellation.

The'Status line will indicate 'Download cancelled':

Otherwise, when al the logged data has been captured the 'Status' line indicates 'Download compl ete':

Thelogged datamay berecapturedinto another fileif required by repeating theabove procedure, or usethe'Quit' button
to exit the Capture Program.

Importing the Logged Data into a Spreadsheet

Thelogged datain the output fileisin ASCII format with tab delimited datafields. It should import directly into most
spreadsheets, e.g. Microsoft Excel ™ uses atext import wizard to load thefile.

Consult your spreadsheet manual regarding how to savetheimported dataasaworksheet using the'Save As fileoption.
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11.9 SERIAL PORT COMMUNICATIONS CABLES

The following cable connections have been shown to work for connecting externa hardware to the PGA3000 serial
port when configured for RS232.

11.9.1 Host Computer - PGA3000

To communicatewith ahost computer for the Goyen Capture program or other applications, thefollowing connections
are required:

PGA3000 Serial port Computer 9 pin Computer 25 Pin
Pin 1, 6 & 7 tied back Pin 8, 6 & 4 tied back
Pin 8 & 4 tied back Pin5 & 20 tied back
Pin5 Pin5 Pin7
Pin2 Pin3 Pin2
Pin3 Pin2 Pin3
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