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APPENDIX 1
TYPICAL COMMISSIONING PROCEDURE

(Informative)

I1 SCOPE

This Appendix describes a typical commissioning procedure, and is intended as a model on
which the commissioning instructions for an appliance can be based. It is written about a
gas-fired appliance that is automatic in operation as a matter of convenience, but it is
expected that it can be adapted for applications using manual control.

12 STAGE 1 PRELIMINARY INSPECTION
(a)  Check that all necessary preliminary approvals have been obtained.

(b)  Burner—check that the capacity matches the appliance specification.

(c) Burner, valve train and components—check compliance with the applicable
requirements.

(d) Obtain the operating and commissioning manual, including a burner and appliance
wiring diagram.

(e) Gas supply:

(i)  Check the gas availability and condition at the appliance inlet, e.g. gas type,
pressure, and temperature.

(ii)  Check any gas over-pressure protection against specification.
(iii) Check that any interlocks for multiple fuel firing are as specified.
(f) Interlocks:

(i)  Check appliance safety devices—over-temperature cut-out device, vents, relief
devices, etc.

(i1)  Check for interlocks on multiple burner installations.

(iii) Conduct a visual inspection and check compliance with any applicable
requirements.

(g) Check availability and correct voltage, phase, etc., of the electricity supply.
(h)  Ventilation:

(i) check the plantroom ventilation for compliance with any applicable
requirements, size and location of openings; or

(i) if mechanical ventilation is provided, check the operation of fans and their
interlocks with ventilation openings.

(i)  Carry out a general safety inspection of plantroom area.

(j)  Check that the flue complies with applicable requirements.

I3 STAGE 2 ACTIVATION—RUN WITHOUT FUEL
(a)  Check that all fuels have been isolated.

(b) Ensure that burner isolating valves are closed, i.e. start and main safety shut off
valves.
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Check all valves, joints and components for gas leakage.

Set control instruments (e.g. regulators and air pressure switch) to a level at which
they will not cause the burner to lockout.

Switch on power supply.
Check the operation of all fan motors, including the direction of rotation.

Prove that all valves operate in the correct sequence, check and set any valve-proving
provisions.

Check the sequence of the burner management system up to lockout, with no start gas
present.

Check that the purge and/or combustion air pressure switch contacts change over
from the no-flow condition to the start-up flow condition, and that the proving
provisions for both conditions function correctly.

Check the purge time, and that the purge is monitored during the entire purge period.

Check and verify the exhaust rates, dilution air rates, process flow rates etc are as per
specification.

STAGE 3 ACTIVATION—RUN WITH FUEL

Check that the gas supply, burner, appliance, flue, plantroom and process are ready
for a safe run on gas.

Open the appliance manual isolating valve.

Ensure the isolation of main gas to the burner by closing the test firing valve or by
removing the test firing link.

Ensure that air flow for the start flame is adequate.

Admit gas to the burner system inlet.

Switch burner on, establish start flame.

Check start rate.

Prove the operation of the flame safeguard system for start flame.

Check for reliable ignition of start flame.

After the establishment of start flame, introduce main gas and establish main flame.
Prove the operation of the flame safeguard system for main flame.

Check the gas flow rate with the appliance specification.

Re-check the start rate.

If high/low firing, check the low fire rate and air setting, and check the flame stability
during transition.

IS STAGE 4 OPERATION

(a)

(b)
(©
(d)

Carry out combustion checks over the operating range of the burners to ensure that
combustion is appropriate for the appliance and complies with the requirements of
this Standard and the technical regulator.

Check and adjust any air pressure switch.
Check and set all safety and operating controls.

Check the operation of pressure relief devices.
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(e) Check the operation of all interlocks (not forgetting any plantroom ventilation
interlocks).

(f)  Check and verify the exhaust rates, dilution air rates, process flow rates and any other
process flow rates and conditions are as per specification.

(g) Check that all covers, such as regulator caps, pressure test point screws, hatches, on
controls have been replaced.

(h)  Secure all locking devices.

(i)  Conduct any required performance verification or efficiency tests.

I6 STAGE S COMPLETION

(a) Ensure that the appropriate operative, supervisory or maintenance staff, or the
owner/operator, receive the relevant instructions on the following:

(i)  Burner electrical schematic drawings.
(i1)  Burner component details.
(iii) Operating sequence.
(iv) Adjustments and settings.
(v) Fault finding.
(vi) Maintenance.
(b) Complete the commissioning data sheet and provide a copy to the owner/operator.

(¢) Record and re-submit any variations to the appliance if these constitute a departure
from the original specification.

(d) Record the gas supply details.

(e) Check that safe operating instructions are permanently and prominently displayed
near the appliance operating station.

(f) Check that any necessary post-commissioning approvals, including that of the
technical regulator, have been completed.

(g) Hand over to the owner/operator. Commissioning completed.
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APPENDIX J
TYPICAL FIELD CHECK LIST

(Informative)

This checklist should only be used after the full requirements of the Standard have been
consulted and understood. The checklist is not totally comprehensive and is to be used only
as an aid to thorough field testing of gas appliances.

The installation of gas appliances is covered by AS 5601. Both AS 5601 and this Standard
should be consulted when assessing any gas appliance installation to ensure that, not only
the appliance is safe, but its installation is safe as well.

CON T A C T e e e e

A D D RE S S L

COMMISSIONING PERSON: ... e

DATE OF COMMISSIONING:.................. Lo, Lo
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Markings and instructions

Data plate (Section 4)

1 Manufacturer’'s name

Model identification

Nominal gas consumption

Gas type

Maximum & minimum gas supply pressure

Purge times

Gas pressure at burner head for nominal gas consumption

Combustion chamber volume

Maximum appliance design temperature

- O 00 N O oo A W DN

0 Total volume swept by the combustion products in passing
from the burner to the flue connection

11 Serial number

12 Date of manufacture

13 Purge volume for combustible atmospheres

14  Dilution air volume m3min at 20°C (where applicable)

15 Design solvent (where applicable) Type
Quantity (1/h)

16  Any other markings required by the technical regulator

Other markings correct (Clause 4.1)

Instructions, available and sufficient (Clause 4.2)

Appliance design and construction
Design, construction & components conform to submission (Clauses 2.1 to 2.7)

Any special hazards, eg solvents, dust

Suitable location

Controls & indicators adequate & well located

Adjustable devices

Sound construction

Parts secure

No sharp edges

Appliance supports

Provision to sample flue gases

Access to controls, burners & safety devices

Flame visible

Surface and component temperatures

Electrical connection, ease & cross connection

Operator access to controls

Materials suitable
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Special appliance requirements (Clauses 5.1 to 5.13)

High input appliances

Air-gas mixing machines and blowers
Atmosphere generators

Process after-burners

Steam and hot water boilers

Direct fired air heaters and curtains
Stationary gas engines and turbines
Incinerators and cremators

Ovens — direct-fired

Rotary process equipment and ovens — direct-fired

Smoke ovens — direct-fired
Water heaters

Multi-fuel firing systems

Gas pipework and valve trains

Comply with AS5601 or Technical Regulator
Gas tight
Enclosure ventilation

Pressure rating

(Clause 2.8.1)
(Clause 2.8.1)
(Clause 2.8.2)
(Clause 2.8.3)

Use of pressurized air, oxygen or standby gases

Multi position manual valve indication
Design of valve handles, dials & pointers
Appliance isolating valve requirements
Main burner isolation and location
Main burner for commissioning
Gas filter fitted >7kPa
Gas filter requirements & location
Gas pressure regulation

Fitted

Requirements

Accuracy

Position

Venting
Over-pressure protection

Shut off gas supply

Required
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(Clause 2.8.4)
(Clause 2.8.5)
(Clause 2.8.6)
Clause 2.8.7)
Clause 2.8.8.1)
Clause 2.8.8.2)
Clause 2.13.1)
Clause 2.13.2)
Clause 2.9) Set:
Clause 2.9 1)

Clause 2.9.2)

Clause 2.9 3)

(Clause 2.9 4)

(Clause 2.9.5)

(Clause 2.10) Set:
(

(

(
(
(
(
(
(

Clause 2.10 1)
Clause 2.10.2)
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Setting (Clause 2.10.3)
Location sense point (Clause 2.10.4)
Pressure test points (Clause 2.12)
Fitted (Clause 2.12 1)
Isolation / manual valve>7kPa (Clause 2.12.3)
Safety shut off systems (Clause 2.14)
Certified (Clause 2.14.1)
Operation (Clause 2.14.2)
Correct for input (Clause 2.14.3)
Requirements (Clause 2.14.6)

(Rated for pressure, orientation, vent valve size)

Not bypassed (Clause 2.14.7)

Vent line to AS 5601 (Clause 2.14.8)

Position-proving system (Clause 2.14.9)

POC switch operation (Clause 2.14.9.1)

Leakage detection (Clause 2.14.10)

Actuators (Clause 2.14.12)
Other

Combustion air controls (Clauses 2.15 to 2.20)

O

O

O

General

Correctly sized, clean air, unobstructed

Atmospheric burner aeration

Burner airflow to manufacturer specifications

Air flow detector(s) proof of flow Set:

Air flow detector(s) self check

Trip:

Shutdown if air fails

Air-gas mixture <50% ignition temp

Dampers

Fixed/Adjustable

Secure

Interlocked for purge

Interlocked burner ignition

Automatic

Maintain satisfactory combustion

Failure mode correct

Manual damper stops & indicator
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. Appliance purging

Adequate flow

Occurs correctly

Set: Trip:

Interlocked, sealed

Proving fitted, self check, reset

Proof of recirculation zone fans Set: Trip:

Mechanical means conduct
Five changes, >25%, circulation OK

If inert, proved and interlocked

Natural draught requirements

Process controls Set: Trip:

Process limits to cause lockout

Over temperature protection on Recirculation fans

Pilot burners

. Stable (Clause 2.22.1)

° Ignition of main burner (Clause 2.22.1)

o Manual ignition system (Clause 2.21.2)

o Support and location (Clause 2.1.7)

o Ignition systems (Clause 2.21)
Control circuits (Clause 2.26)

Flame safeguards (Section 2.24)

. Required

o Reaction time

o Self check/flame simulation

Multi-fuel firing systems (Clause 5.13)

. Alternative

. Simultaneous

Appliance operation

General

o Smooth & reliable ignition of burners (Clause 2.21.1)

. Main burner (Section 2.23)

Ignition within combustion chamber, prevent blockage,
retract/swivel, cross ignite, zones

www.standards.org.au © Standards Australia



AS 3814—2009

Ignition (Clause 3.2)

Starting sequence interlocks
Ignition sequence

Start gas rate

Main burners (Clause 3.3)
Start flame proving period, main flame establishment period,
supervision, start rate

Interlocks & limit devices
Effective
Interlock fitted, tested
Correctly installed & operating
Limit devices

Correctly installed

Trip and lockout

Operation sequences (Clause 3.5)
Power interruption, sequence correct, safe on shut down,
re-ignition attempt

Flame safeguard systems

Certified, to be fitted, class

Max shut-off time

Self check, no simulation

Not to detect other flame

Start interlocks

Pre-purge

Spark/ignition

Start flame establishment period
Main flame establishment period

Lockout of burner(s)

Flame visibility, maintenance and operation

Interlocks and limit devices (Clause 3.4)

Interlocks not to be bypasses
Interlocks provided for process safety
Requirements for Interlock devices
Limit device requirements

Limit devices to be failsafe
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%CO,

Set:

Set:

Clause 2.24.1 to 4)

Clause 2.24.5)

Clause 2.24.3 & 7)

Clause 24.8)

Clause 3.2.1)

Clause 3.2.2.1)

Clause 3.2.2.3)

Clause 3.3.2)

Clause 3.5.4)

(
(
(
(
(
(Clause 2.19)
(
(
(
(
(

Clause 2.3)
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Control Circuits (Clauses 2.25 to 2.26)

e Requirements, single failure no hazard
¢ Gas actuated

e Use of PES

Certified, safety systems hardwired, evaluated

e Bleed lines

AS 3814—2009

Gas air ratio controls (Clause 2.27)

General requirements design and configuration

Interference with interlocks

Variations in control settings and control response

Preheated combustion air control

Requirements for independent gas and air

Preheated combustion air control

Requirements for independent gas and air

Special requirements for PES based Gas/Air Ratio control

Pneumatic control weep and sense lines

Combustion conditions & analysis

Combustion conditions (Clause 3.6)

Ignition smooth & reliable

Complete within combustion chamber

Combustion stable

COMBUSTION O LOW O MID 0O HIGH O DFAH

Carbon dioxide

Carbon monoxide

Oxygen

Start gas/low start fire carbon dioxide (Clause 3.2.3) %

CO/CO, ratio < 0.02 (Clause 3.6.1)

Airflow measurements

Purge air flow Required: Actual:

Purge time Required: Actual:

Commissioning

Systematic and correct
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Special appliance requirements

High input appliances (Clause 5.2)

. Multiple main burner ignition
. Burner control
o Flame safeguards

Continuous checking required?

Multiple burner supervision

Extra flame safeguard

Intermittent/permanent pilots

Air-gas mixing machines and mixing blowers (Clause 5.3)

. Strength sufficient

o Material satisfactory

o Air-gas ratio fixing

. Safety shut off system and operation

. Pipework and fittings strength sufficient

. Mixing blower outlet not exceeding 1 m

o Blow out discs and non-return valve

. Flame arrestors correct & correctly installed

Atmosphere generators and special atmospheres (Clause 5.4)

. Water cooling system Set:
o Flow indicators

. Venting of special atmospheres

. Generator start-up

. Automatic atmosphere relief device Set:
. Disposal of special atmospheres

o Vent lines

. Special atmosphere (combustible)

Safe discharge

Reliable ignition

Flame arrestor

Flame arrestor operation

o Piping for special atmosphere
. Storage of special atmospheres
. Compressed special atmosphere
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Exothermic atmosphere generators
o Flame safeguard
. Low temperature limit Set: Trip:
. Pressure detectors High: Set: Lockout:
Low: Set: Lockout:
. Manual ignition
o Purging Time: Rate:
. Air-gas ratio control
Endothermic atmospheric generators
o Safety shut off valves Trip:
o Air shut off device Trip:
. Pressure detectors High gas: Set: Trip:
Lowgas: Set: Trip:
High air: Set: Trip:
Process after-burners (Clause 5.5)
. Interlocking
o Flame failure
. Excessive process products limit Set: Trip:
. Combustion air supply
o Shutdown
° Airin process exhaustgas
. Pre-purge Time: Rate: Omission:
Steam and hot water boilers (Clause 5.6)
. Registered Number:
o Emergency valve (AS 5601)
Safe, accessible & remote
Type
Appropriate sign
Direct-fired air heaters (Clause 5.7)
. Air supply directly from outside
o Air flow detector No flow: Set: Trip:
. High temperature limit Trip: Set: (80°C max)
. Start gas rate (10% max) Rate:
. Combustion CO.,: % CO: ppm

Aldehydes odour:

Correct test conditions:

. Additional markings as required

www.standards.org.au
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Stationary gas engines and turbines (Clause 5.8)

Safety shut off system

Trip:

Turbine shut off system

Trip:

Emergency isolation systems

Turbine Purging

Flexible connection

Exhaust system strength

Blow disc interlock

No manifolding of exhaust systems

External terminal location

Ventilation requirements for buildings and
enclosures

Turbine Ignition requirements

Extinction safety time for turbines

Indirect flame monitoring systems

Incinerators and cremators (Clause 5.9)

Safety shut off system

Visual flame loss indicator

Trip:

Primary burner interlock Set:

Combustion air Set:

Pre-purge Time:

Flue not interconnected

Trip:
Trip:

Rate:

Rotary process equipment and ovens (Clause 5.10)

Pre-purge Time:

Provision of air

Rate:

Explosion relief

High temperature limit Set:

Access for cleaning

Trip:

Processes with solvent and combustible dusts

Provision of dilution air

Recirculation fans interlocking

Monitoring of LEL
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Smoke ovens — direct-fired (Clause 5.11)

o Lighting torch

o Combustion air supply

° Explosion relief

o Shielding of burners

. Sawdust tray location

o Flue cross-sectional area
. Flue damper restriction

Water heaters (Clause 5.12)

. Thermostat fitted

. High temperature limit
. Unvented heater relief valve(s)
. Draining

www.standards.org.au
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Area:

Trip: Set: (99°C max)

Total rating:
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