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SECTION 1. Scope of manual

1.1 INTRODUCTION TO BUILDING OWNER AND MAINTENANCE PERSONNEL

This Operating and Maintenance Manual is provided to assist competent and authorised personnel to operate and maintain the mechanical services installed under this contract.

The mechanical service installation is a complex and carefully engineered system, which has been designed and installed by specialist personnel to meet performance standards and Regulatory Authority requirements. Components may be utilised in Fire Mode to provide Smoke Hazard Management and safe egress paths from the building.

Any person operating or maintaining this installation must be authorised to do so and be properly trained and competent. This is to ensure proper operation of the system(s), and the health and safety of the building occupants, maintenance personnel, the general public, and the environment.

Operation and maintenance of the installation is to be in accordance with the requirements of the Building Code of Australia, The Public Health Act, and the Occupational Health and Safety Act.

It is the responsibility of the Building Owner to ensure the operation and maintenance of the installation meets Code and Regulatory Authorities requirements. 

The Building Code of Australia requires installations within New South Wales to have their Essential Services maintained in accordance with the Local Government (Approvals) Regulation 1993, and Local Government (Orders) Regulation 1993. The Building Owner must cause the Council to be given an annual fire safety statement certifying that the Essential Services have been suitably maintained and are operating to their design performance levels.

Australian Standard AS3666 is enacted by the above Codes and is specific to microbial control (Legionnaires Disease). The requirements of AS3666 must be closely followed.

The Building Owner should request that any contractor employed for operation and maintenance of the installation provide certification that the operation and maintenance is in accordance with Code and Regulatory Authority requirements, and that qualified or licensed personnel have carried out the operation and maintenance.

Changes in occupancy or other internal loads, or changes in the use of areas within the building or building fabric may affect the performance of the systems and the design requirements to meet relevant codes. Proposed changes in building usage should be assessed by COMPANY NAME’s design engineers, to ensure that the proposed use is compatible with the systems and that the systems continue to operate efficiently and to correct performance levels. 
It is essential that only authorised personnel should have access to the plant and the plant’s settings. Operating problems and significant increases in energy consumption can occur due to incorrect plant operation.

The installation will continue to meet the required performance standards and expected plant life if operated and maintained correctly.

COMPANY NAME Maintenance is able to provide programmed maintenance and breakdown service to assist in operating and maintaining plant correctly. Correct operation and maintenance will ensure optimum performance, safety, efficiency, and maximise the service life of the installation.

Manufacturer’s literature is included in these manuals. Owners, operators and maintenance personnel should familiarise themselves with the manufacture’s literature to ensure that the plant is operated and maintained correctly.

  WARRANTY PERIOD

The plant is covered for warranty service and preventative maintenance for a period of twelve months from the date of insert date being the date of practical completion.

At the end of the twelve-month warranty period the Building Owner will need to make suitable arrangements for the maintenance of the installation. COMPANY NAME Maintenance would be pleased to discuss available options for both preventive maintenance and extension of warranty coverage.  

COMPANY NAME Maintenance perform routine preventative maintenance during normal working hours in accordance with the maintenance schedule provided in this manual for the twelve-month warranty period. Contact details are:

COMPANY NAME MAINTENANCE 


Telephone No. (02)      Facsimile No. (02) 

FOR EMERGENCY OUT OF HOURS CONTACT
Telephone No. (02) 

Warranty service will be provided promptly during normal working hours and subject to the urgency of the problem. Out of hours service may incur charges.

Contact details are:

THE WARRANTY MANAGER
COMPANY NAME 


SECTION 2. The systems

2.1 building description

Text to suit project

2.2 Design Conditions

Insert text only if project is a design and construct project, or indicate Consultant’s design with reference to the Consultant.

2.3 Air Conditioning Systems

Text for this section is dependent upon project description details

2.4 Water Systems

2.4.1 Chilled Water

2.4.2 Condenser Water

2.4.3 Heating Water

Text for this section is dependent upon project description details

2.5 Ventilation Systems

2.5.1 Toilet exhaust

Text for this section is dependent upon project description details

SECTION 3. operation

3.1 Operation of Plant

3.1.1 Introduction

Text for this section is dependent upon project description details.

Example text – Modify to suit.

The mechanical services are controlled in automatic mode by a BMCS (Building Management Control System). Control descriptions for the BMCS are contained in a separate manual.

Some equipment, such as chillers, boilers, variable speed drives, etc, is fitted with their own independent control systems. The BMCS would initiate this equipment’s start/stop control, then the equipment’s independent control system would then manage the equipment’s operation and safety circuits. The manufacturer’s literature should be reviewed to understand the equipment’s internal controls and associated safety cut-out controls. Note that authorised qualified personnel only should operate the installed equipment.

3.1.2 Emergency Shutdown

In the event of an Emergency shutdown situation, the equipment can be shut down by a number of methods:

The isolator switch at the equipment.

Turning the plant to off at the controls switch at the MCC (switchboard)

Isolating power to the MCC by use of the MCC’s main switch.

The action will depend on the location of the accident or emergency relative to the equipment and associated MCC.

The MCCs are generally located in the mechanical services plant rooms.

The isolating switch at the equipment should be employed if the accident or emergency occurs in the vicinity of the equipment. Note that where equipment is relatively close to the MCC an isolation switch at the equipment may not be installed. 

The isolation switch at the equipment and the Auto/Manual/Off switch at the MCC form part of the control circuit, and therefore components of the plant may still have live power even though they are not operating.

The plant should be shut down in one of the above manners only in the event of an emergency. The interruption of the normal automatic operation of equipment for general purposes should be done through the control system.

3.1.3 Start-up after an Emergency Shutdown

The system can generally be returned to normal operation, by returning the activated isolation switch to its normal position. Note that there will be time delays in the equipment starting and some safety controls may have to be reset. Only authorised and suitably qualified personnel should be used to bring the plant back into operation.

3.1.4 Fire Mode Operation

In some installations equipment is required to continue to operate in the event of a fire. This is generally to provide smoke free paths for egress of the occupants.
The operation of equipment in a fire is identified in Section 4 Essential Services – Smoke Hazard Management.

Note that in the event of a fire alarm additional resets may need to be operated to return the plant to automatic mode. Only authorised and suitably qualified personnel should be used to bring the plant back into operation.

3.1.5 Operating Precautions

If any item of plant has been shut down as a result of a fault, no attempt should be made to restart the plant until the cause of the fault has been identified and repaired. Equipment utilised in fire mode should be rectified as a matter of urgency.
Under no circumstances should plant be restarted manually when a suspected fault is present.
Authorised, qualified personnel will be required to rectify the fault and restart the equipment.
Safety controls should not be bypassed to alleviate a fault condition, as extensive damage to the equipment may occur.

3.2 Stand-alone control systems

Add text to suit. If a BMCS is not employed add control descriptions.

The Lift Motor Room air conditioning would generally have a stand-alone control system.

SECTION 4. ESSENTIAL SERVICES – SMOKE HAZARD MANAGEMENT

4.1 Introduction

In a large number of installations the air conditioning and ventilation systems have been designed to operate in fire mode. The systems are utilised to manage the movement of smoke within the building and provide safe smoke free egress paths for the occupants.

A number of components of these systems would be of special construction to maintain fire rating and to continue to operate under fire conditions.

The design of these systems is very specialised, and no two systems should be considered to be the same. 

The Building Code of Australia allows designs and installations to be either a Deemed-to-Comply design where the installation meets the exact wording of the Code, or an Alternative Performance Based Design Solution where the installation meets the Code’s Performance Requirements.

In the Performance Based Design Solution extensive analysis has been carried out by a Fire Engineer to minimise the installation yet meet the Performance Requirements.

Therefore all air conditioning and ventilation systems utilised in fire should be maintained to operate and perform to the same control strategies and performance levels as the original installation. The control strategies are confirmed in the following sections, and performance levels are confirmed in the commissioning results section of this manual.

Note that even minor partition changes can alter the performance of a system in fire. Therefore COMPANY NAME’s design engineers should be contacted to review proposed changes to any system.

4.2 Certification requirements

The original designer and installer of the mechanical services would certify the original installation.

The Building Owner must then cause the Council to be given an annual fire safety statement, certifying that the Essential Services have been suitably maintained and are operating to their design performance levels.

4.3 Plant operation in fire mode

The following schedules and (matrix if provided) identifies:

· What equipment operates in fire, and

· The control strategies employed in fire mode. These strategies are dependant on the location of the fire within the building.

Additional information is also provided for equipment used in fire in the Equipment Schedules within this manual. This information is related to the construction of the equipment, and where special motors, etc are employed.

Insert Schedules – Review page numbering

SECTION 5. Health and safety

5.1 Introduction

This section is intended to advise on those areas where health and safety are of particular concern when related to the mechanical services installation of this project. 

A copy of “Worksafe” employees Guide to Health and Safety in the Air Conditioning and Mechanical Services Industry is made available to all COMPANY NAME Maintenance staff prior to attending site. The Air Conditioning and Mechanical Contractors Association of NSW prepared this publication for the Air Conditioning Council of Australia.

The Building Owner should also develop a Safety Plan specific to the building and its usage. 

All external contractors being utilised on the site should be fully advised of the Building Owners Safety Plan before carrying out any work on site. 

5.2 Prevention

Accident prevention can best be promoted by paying particular attention to the following:

Keep the site/workshop tidy i.e. remove rubbish, keep access clearways free etc.

Provision of first aid equipment/protective clothing and maintenance and training of personnel in the use of first aid equipment/protective clothing i.e. hard hats, protective shoes, fire extinguishers, breathing apparatus etc.

Provide relevant information regarding fire prevention – observance of regulations displayed, portable Fire Extinguisher Guide, published by the Fire Protection Industry of Australia and included in the “Worksafe” publication.

Manual handling / lifting techniques must be taken seriously to avoid back and body strain injuries, these being the most common non-fatal type accidents.

Dangerous material/chemicals – toxic chemicals and substances. Know the substance to be used, read, understand and follow the manufacturer’s instructions.

5.3 Specific Areas of Concern

5.3.1 Mechanical

Ensure floor manholes covered.

Lifting – (manual and cranage)

Oil, grease on floors (slipping and falling) 

Ladders positioned/secured safely.

Rubbish – (safety/fire hazard)

Lighting levels (proper level for safety)

Warning signs must always be legible/fixed properly.

5.3.2 Electrical

Isolation procedures must be adhered to.

“Under Test” signed displayed.

Equipment tagged correctly.

Switch room doors shut when unattended.

Fuses – correct size installed.

Water – (hazard)

5.3.3 Chemical

Text still to be inserted

5.3.4 Refrigerants

Text still to be inserted

5.3.5 Pipe line Services
Chilled / Condenser Water:

Leaking fittings.

Pressure gauge testing

Shut off valve testing.

Condensate drains

Safety pressure relief valves.

Wearing of safety goggles.

5.3.6 Safety

Maintenance personnel must exercise good judgement along with proper safety practices to avoid damage to equipment and prevent personnel injury.

The instructions in this section are intended for personnel with a thorough training in operation and maintenance procedures.

It is assumed that your Safety Department has established a safety programme based upon a thorough analysis of industrial hazards. Before operating or performing maintenance on the plant and associated components described in this manual, it is suggested that the safety programme be reviewed to ensure that it covers the hazards arising from high speed rotating machinery. It is also important that due consideration be given to those hazards which arise from the presence of electrical power, hot oil, high pressure and high temperature liquids and gases, also flammable liquids and gases. Proper installation and care of protective guards, shutdown devices and other pressure protection equipment should also be considered an essential part of any safety programme.

Also essential are special precautionary measures to prevent the possibility of applying power to the equipment at any time when maintenance work is in progress. In general, all personnel should be guided by all the basic rules of safety associated with the equipment. 

The following safety procedures should be used in conjunction with the operation and maintenance instructions contained within the relevant manufacturer’s literature.

The owner should be aware that on operating the mechanical services plant the following general safety precautions should be observed in order to maintain the safety of personnel, buildings and equipment.

Do not use plant areas as storage.

Keep all belts and drive guards in position.

Regularly check the operation of safety devices and controls.

Under no circumstances place obstructions in passageways or egress ways.

Do not store combustible material near boilers etc.

Plant rooms must be kept clean. All grease and oil spills must be removed.

Never by-pass or interfere with settings of safety devices.

Always keep switchboards locked.

Do not work on plant without isolating and installing danger tag to ensure that it cannot be accidentally turned on.

Maintain all fire extinguishers where installed.

Hazardous chemicals or cleaning agents must not be used in confined s[paces.

Maintain all service lights in operable condition.

Post all necessary warning signs and notices and maintain them in legible condition.

Ensure that all relief and discharge openings are not obstructed.

Fix warning signs on panels or switches for equipment under service. This is to prevent operation whilst service personnel are absent.

Ensure that all tools and service equipment are in good condition and not liable to failure during use. Provide and maintain all safety equipment and service facilities necessary for safe access to all parts of the plant.

Use protective clothing and apparatus when handling chemicals or carrying out operations which may be hazardous.

Extreme care is necessary when handling refrigerants and pressurised gases. Provide ventilation in confined spaces.

Ensure access to first aid facilities. Ensure help is available in the immediate areas of any service operation.

Owner to inspect the plant daily and keep all data records as recommended by equipment manufacturers and local authorities.

Ensure that all cooling tower maintenance and water treatment is carried out in accordance with these instructions throughout the life of the plant.

Ensure that at no time, are the fresh air intakes to the plant likely to be subjected to the presence of contaminated air.

NOTE :

These precautions may not be applicable to all installations, however those pertaining to this plant should be strictly observed.
 

SECTION 6. Plant maintenance

6.1 Introduction

Operation and maintenance of the installation should be in accordance with the requirements of the Building Codes of Australia, the Public Health Act, and the Occupational Health and Safety Act.
It is the responsibility of the Building Owner to ensure the operation and maintenance of the installation meets Code and Regulatory Authorities requirements.
Specific areas of reference are listed below. 

6.1.1 Australian Standard AS3666 Air Handling and Water Systems of Buildings – Microbial Control

The standard has specific design and maintenance requirements for Condenser Water, Chilled Water, Hot Water, and Air Handling systems, and is specific to the control of Legionnaire’s Disease. The requirements of AS.3666 must be closely followed.
Australian Standard AS 3666 is called up both by the Building Code of Australia and The Public Health Act. 

6.1.2 Australian Standard AS1851-6 Maintenance of Fire Protection Equipment – Management Procedures for Maintaining the Fire and Smoke Control Features of Air Handling Systems

The Building Code of Australia requires installations within New South Wales to have their Essential Services maintained in accordance with the Local Government (Approvals) Regulation 1993, and Local Government (Orders) Regulation 1993. The Local Government Regulation 1993 indicates that “an essential fire or safety measure to which this clause applies is:

(a) the standard specified in the schedule attached to the building approval, or

(b) the standard specified in the schedule attached to the fire safety order, or

(c) in relation to a building the subject of both a building approval and a fire safety order.

If these details are not known it is recommended that the installation be maintained in accordance with AS1851-6, as a minimum. Australian Standard AS1668-1 Fire and smoke control in multi-compartment buildings makes reference to AS1851-6.

Note that in a building where the 


The standard provides maintenance guidelines for equipment employed for smoke and fire management.

This manual identifies the relevant equipment (AS1668-1 essential equipment) requiring maintenance in accordance with AS1851-6, and confirms its operation in fire mode.

Any equipment identified as AS1668-1 essential needs to be maintained operational to protect the building and it’s occupants in the case of a fire.

All AS1668-1 equipment needs to be certified every 12 months as being operational in accordance with its design.

6.1.3 The Public Health Act

The Public Health Act requires the requirements of AS 3666 to be closely followed.
Some other Public Health Act requirements are:

Maintenance Inspection – written record of the making of the inspection, the findings of the inspection, and the date the inspection was made.

Maintenance Work – written record of work performed, with date and name and signature of person who carried out the work.

Monthly maintenance of Air Handling Systems – inspect the air handling systems including outside air intakes and exhaust outlets. Any maintenance work found to be necessary to be carried out within a reasonable period of time.

Annual Maintenance of Air Handling Systems – inspect annually and clean if the inspection discloses this to be necessary:

Coils, trays and sumps.

Condensate drains, tundishes and traps. After cleaning all drainage lines are to be flushed. Review AS3666 requirement for monthly flushing of drains.
Ductwork in the vicinity of the moisture-producing equipment and at access points in the vicinity of the fire dampers.

Terminal unit components.

   Any investigation of an outbreak of Legionnaires Disease Emergency Management plan.

6.2 General

In virtually all instances the equipment should be shutdown while maintenance is being carried out. This is especially applicable to cooling towers and air handling systems to prevent particulate matter becoming airborne during cleaning operations.

Appropriate protective gear is to be worn by maintenance personnel during maintenance procedures.

The following maintenance instructions must be read in conjunction with the equipment manufacturer’s instructions, and all work is to be carried out by suitably qualified and experienced personnel.

The Air Conditioning Systems and all associated equipment installed have been designed to give long, trouble free service when operated and maintained correctly.

To gain optimum performance and maximum service life, it is important that a regular inspection and maintenance programme be carried out.

This section, though extensively researched, is a guide only to establish such a programme. In all instances the maintenance is to meet Code and Regulatory Authorities requirements. The Code and Regulatory Authority requirements will continually be updated, and therefore the following text should only be considered as a guide. 

Note that the appropriate sections in the manufacturer’s literature should be referred to for each piece of equipment. 

All electrical, mechanical and rotating machinery constitutes a potential hazard, particularly for those not familiar with its design, construction and operation. Accordingly, only personnel qualified to do so should undertake the operation, maintenance and repair of any items of plant. All personnel undertaking maintenance should be thoroughly familiar with the site relative safety plans, the equipment, the associated systems and controls, and the procedures set out in the relevant literature from the manufacturers.

6.3 Safety

Maintenance staff must exercise good judgement along with proper safety practices to avoid damage to equipment and prevent personal injury. The instructions in this section are intended for personnel with a thorough training in operation and maintenance procedures. The Building Owner should have an Occupational Health and Safety plan and a Legionnaires Disease Outbreak Management Plan for the facility, and instruct all personnel on site with these requirements. 

The OH&S plan should identify safety hazards. Consideration should be given to identifying those hazards, which arise from the presence of electrical power, hot oil, high pressure and temperature liquids, toxic liquids and gases and flammable liquids and gases. Proper installation and care of protective guards, shutdown devices and other pressure protection equipment should also be considered an essential part of any safety programme. Also essential are special precautionary measures to prevent the possibility of applying power to the equipment at any time when maintenance work is in progress.
In general all personnel should be guided by all the basic rules of safety associated with the equipment.

6.4 Routine Preventative Maintenance

Carry out one (1) three (3) six (6) and twelve (12) monthly activities concurrent with the monthly programme.

Read these schedules in conjunction with instructions supplied by the manufacturer for individual equipment.

The “Activities” indicated in the schedules are self-explanatory. More detailed instructions giving necessary procedures etc are found under “General Maintenance” and in the manufacturers instructions.

Record all major repair and service work carried out

 Schedules for Routine Preventative Maintenance 

6.4.1 Essential Service – Fire-isolated escape routes air-pressurisation systems

Essential Service – Smoke Hazard Management Systems

Essential Service – Automatic smoke / heat venting systems

Fire Dampers

Annually

Inspect 20% of the total number of fire dampers to the following maintenance requirements per annum, such that all fire dampers have been checked after a period of 5 years.

Inspect for obstructions and confirm damper position.

Inspect for corrosion.

Confirm that mounting is sound.

Check that the integrity of the fire wall is not impaired.

Check for correct operation.

Restore to correct position.

Water Systems and Water Treatment

Only a specialist water treatment group should carry out the chemical water treatment and cleaning of the water systems. 
The water systems must be maintained to provide compliance with the NSW Department of Health and Australian Standard AS3666. The focus is for the control of Legionnaire’s Disease.

The following text is provided to give the Building Owner an expectation of the service requirements, and should not be used as a basis for creating a maintenance program.
Equipment should be shutdown while maintenance is being carried out to prevent particulate matter becoming airborne.

Appropriate protective gear is to be worn by maintenance personnel during maintenance procedures.

INitially

Create a Legionnaires Disease Outbreak Emergency Management Plan for the site and its associated equipment. Any outbreak of Legionnaires Disease is to be reported to the Health Authorities

MONTHLY

Inspect cooling tower and clean condition. If there are signs of algae check Legionella bacteria concentration and closely review the need for sterilisation and tower cleaning.

Test water quality and inhibitor levels of both open and closed water systems.

Provide TBC dip slide sampling of open water systems and laboratory results.

Check operation of dosing equipment and refill chemical tanks.

Document treatment and findings in logbooks maintained at the equipment.


QUARTERLY

Carry out all monthly maintenance items.

Take water samples and test via a NATA approved laboratory for Legionella population levels.

Clean and sterilise cooling towers.

Monitor corrosion coupon condition for calculation of corrosion rates and advise.


ANNUALLY

Carry out all monthly and quarterly maintenance items.

Provide certification of treatment.

Bearings

In most cases bearings can be maintained based on standard industry practices.

However in extreme environments or for large equipment specific maintenance requirements and lubrication type will need to be confirmed with the equipment manufacturer.

The following equipment will require special lubrication procedures.

Install text to suit the project. Examples of special bearing lubrication are tunnel fans, dusty environments, etc.

Electric Motors

Monthly

· Inspect all mounting bolts and anti-vibration mounts.

· Check for noisy running.

· Check for excessive vibration.

· Blow through motor terminal box and open motors to remove accumulated dust.

· For motors fitted with grease relief bearings confirm lubrication type and intervals. Lubricate if necessary.

· Check operation of motor current overloads.

· Check for motor casing temperature rise.

6-Monthly

· Inspect motor terminal box for loose connections and overheating. Renew or rectify burnt wiring and tighten connections.

Annually

· Measure motor full load amps against nameplate rating and record. Check balance between phases.

· Measure and record insulation resistance of stator windings (manufacturers cautionary notes should be observed especially where solid state devices are used).

· Measure and record thermistor resistances where fitted.

· Check starter, protection settings, contacts, and terminals where appropriate.

Fans

Initially

· Confirm if fan is an Essential Service item. Specific testing is indicated for Essential Service fans.

· Confirm manufacturers recommendations for fan and motor bearing lubrication type and intervals. Adjust the following maintenance schedules to suit.

MONTHLY

· Check fans for excessive vibration.

· Inspect and tighten where necessary all mounting bolts and anti-vibration mounts for fans and electric motors.

· Check fan and motor bearings for noise and overheating. Lubricate where necessary with correct lubricant.

· Check for motor casing temperature rise, and operation of motor current overload.

· Examine vee-belts for fraying and if fraying is present, renew all belts in the drive as a complete set.

· Test vee-belt tensions and adjust if necessary. They shall be tightened only sufficiently to prevent slip on starting.  Do not over tighten.

· Check pulleys for alignment, and tightness on shafts after adjusting belt tensions. Realign and tighten if necessary.

· Inspect flexible joints for air leaks and repair or replace as necessary.

· Inspect fan intakes, discharge outlets, screens and ductwork. Clean where necessary.

· Make sure all housings are correctly secured, in good condition, and free from rattles.

· Tighten nuts, grub screws, bearing fixing devices to ensure bearings are tight on shaft and housing securely attached to equipment.

· Check guards and other safety features for satisfactory condition.

3-MONTHLY


· Carry out all monthly maintenance items.

· Lubricate fan and motor bearings where required with correct lubricant.

6-MONTHLY


· Carry out all monthly and 3-monthly maintenance items.

· Inspect motor terminal boxes for loose connections and overheating. Renew or rectify burnt wiring and tighten connections.

· Check motor full load amps against nameplate rating and record. Check balance between phases.

ANNUALLY  


· Carry out all monthly, 3-monthly and 6-monthly maintenance items.

· Confirm motor operation in accordance with Electric Motor maintenance items.

· Clean out electric motor and fan bearings, inspect for wear and repack or refill with suitable lubricant. (Every 3 years).

· Treat any corrosion with suitable corrosion inhibitor.

· Essential Services Fans – Confirm fan output meets design requirements in simulated fire mode. Confirm correct control operation of fan (and any associated control dampers) in simulated fire mode. 

Filters

MONTHLY

· Remove filters and clean. Renew media when necessary (at least once per annum). For guidance panel and bag filters should generally changed when pressure drop is above 125 Pa. For other types of filters refer to Manufacturer's recommendations.

· Dirty media to be removed from plant rooms in suitable plastic or similar bags to prevent the spread of dirt.

· Spare clean media to be stored in plastic or similar bags for use when required.

· Maintain filter frames perfectly clean.

· Ensure filter media seals to frames to prevent any likelihood of air bypass.

· Any loose dirt entering filter chamber during filter change is to be removed by vacuuming or other suitable efficient means.

Air Handling Units and Fan Coil Units

Initially

· Confirm if the AHU is an Essential Service item. Specific testing is indicated for Essential Service fans.

Monthly

· Remove filters, clean. Renew media when necessary. (At least once per annum)
· Inspect outside air intakes and clean if required.
· Check cooling or heating coils for leaks and tightness of joints to prevent leakage.  Remake joints if required.
· Maintain coils clean and free from fluff, dirt, etc.
· Check and clean condensation trays and sumps, condensate drains, tundishes, and traps. Drain lines to be flushed clean.
· Check fan and motor bearings for noise and overheating. Lubricate where necessary with correct lubricant.

· Check for motor casing temperature rise.
· Inspect and tighten where necessary all mounting bolts and anti-vibration pads beneath fans and electric motors.
· Examine V-belts for fraying. If fraying is present renew all belts in the drive as a complete set.
· Test V-belt tensions and adjust if necessary. They shall be tightened only sufficiently to prevent slip on starting. Do not over-tighten. 
· Check pulleys for alignment, and tightness on shafts after adjusting belt tensions.  Realign and tighten if necessary. 
· Inspect flexible joints for air leaks and repair or replace as necessary.
· Made sure all belt guards are correctly secured, in good condition, and free from rattles.
· Tighten nuts, grub screws, bearing fixing devices to ensure bearings are tight on shaft and housing securely attached to equipment.
3-MONTHLY


· Carry out all monthly maintenance items.

· Lubricate fan and motor bearings where required with correct lubricant.

6-MONTHLY

· Carry out all monthly and three monthly maintenance items.

· Inspect motor terminal boxes for loose connections and overheating. Renew or rectify burnt wiring and tighten connections.

· Check motor full load amps against nameplate rating and record. Check balance between phases.

ANNUALLY

· Carry out all monthly, 3-monthly and 6-monthly maintenance items.

· Inspect and clean if required terminal unit components such as outlets and grilles. 

· Inspect and clean if required ductwork in the vicinity of moisture producing equipment and at access points in the vicinity of fire dampers.


Check electric motors for current drawn and record readings for future reference.

Essential Services AHUs – Confirm fan output meets design requirements in simulated fire mode. Confirm correct control operation of fan (and any associated control dampers) in simulated fire mode. 

Packaged One Piece, Water Cooled Package, and Split A/C Units

Initially

· Confirm if the AHU is an Essential Service item. Specific testing is indicated for Essential Service fans.

MONTHLY

· Remove filters, clean. Renew media when necessary. (At least once per annum)
· Inspect outside air intakes and clean if required.
· Maintain coils clean and free from fluff, dirt, etc.
· Check and clean condensation trays and sumps, condensate drains, tundishes, and traps. Drain lines to be flushed clean.
· Check and record suction and discharge pressures for refrigerant used if measuring points are provided.

· Check oil level and pressure and add oil if necessary.

· Check refrigerant flow and moisture content through sight glass or indicator if provided. If system is short of refrigerant, check for leaks, repair and add refrigerant. Report moisture if present.

· Check operation of crankcase heater and oil temperature.

· Check loading and unloading mechanisms.

· Check and report any irregular noises and vibrations and abnormal motor temperatures.

· If multiple compressors check and adjust lead and lag cut-in if necessary.

· During off-season run compressor for a minimum period of 15 minutes to lubricate seals and bearings.

· Check all fan and motor bearings and lubricate if necessary.

· Inspect and tighten where necessary all anti-vibration mounts and bolts.

· Check all vee-belts for fraying. If fraying is evident replace all belts as a complete set.

· Check pulleys for alignment and tightness on shaft.

· Inspect flexible connections and repair where necessary.

· Ensure all belt guards are securely fixed.

· Ensure that all electrical equipment is free from dust.

· Check all electrical connectors and tighten where necessary.

· Wipe down entire unit and maintain in a clean condition.

3-MONTHLY

· Carry out all monthly maintenance items.

· Grease all fan and motor bearings that are provided with grease nipples.


6-MONTHLY

· Carry out all monthly and 3 monthly maintenance items.

· Check operation of compressor unloading mechanism if fitted.

· Check safety controls i.e. HP, LP, and Oil.

· Check and secure holding down bolts.

· Check thermostatic expansion valve.

· Check motor full load amps against nameplate rating and record. Check balance between phases.

· Inspect motor terminal boxes for loose connections and overheating. Tighten as necessary.

ANNUALLY

· Carry out all monthly, 3 monthly, and 6 monthly maintenance items.

· Inspect and clean if required terminal unit components such as outlets and grilles. 

· Inspect and clean if required ductwork in the vicinity of moisture producing equipment and at access points in the vicinity of fire dampers.


· Change compressor oil where applicable.

· Lubricate and grease all points.

· Carry out complete electrical service to all switchboards and electric equipment associated with this plant. Tighten all terminals.

· Record nameplate amps, running amps and voltage.

Essential Services units – Confirm fan output meets design requirements in simulated fire mode. Confirm correct control operation of fan (and any associated control dampers) in simulated fire mode. 

Evaporative air cooling equipment

3-Monthly

· Drain and clean sump.

· Clean wetted pads. Replace when necessary.

· Inspect water strainer and clean when necessary.

· Replace air filter where fitted.

· Flush drainage system with clean fresh water.

· Inspect bleed-off system and distribution of water over the wetted pads. Check to ensure effective operation.

· Inspect make-up water system and operation. Confirm water level in the storage sump is maintained above indicated minimum level.

Evaporative air-cooling equipment when not in use for periods greater than one month shall be drained.

Variable Air Volume Boxes

 PROGRESSIVELY OVER 12 MONTHS

· Check operation of and recalibrate all Variable Air Volume Boxes progressively, so that 100% are checked annually. Performance of the units shall be as per manufacturer’s details.

· Recalibrate controlling thermostats.

· Maintain record listing of units and dates serviced.

Electric Duct Heaters

6-MONTHLY

· Check the outside surface of the heater casing for discolouration or any indication that overheating has taken place.

· Check for any loose electrical connections.

· Ensure any internal insulation before or after duct heater is secure and in good condition.

· Check condition of high temperature duct lining at heater. Repair or replace if damaged.

· Check operation of high temperature safety thermostat.

· Check operation of airflow switch.


ANNUALLY (Before Winter)

· Carry out all 6 monthly maintenance items.

· Brush clean element to remove dust and accumulated grime.

· Check deterioration of elements – report.

· Check wiring condition – clean the contacts and ensure all connections are tight and sound.

· Check to ensure that heater interlocks with fan contactor, air flow switch, and high temperature safety thermostat are fitted and operational.

· Measure resistance and operating current of each element, advise if readings indicate failed.

Control Systems (Pneumatic, Electric and Electronic)

MONTHLY

· Measure and record all conditioned space dry bulb temperatures adjacent to sensor together with all wet bulb temperatures in areas with humidity control. Measure and record outdoor wet, dry bulb temperatures.
All conditions to be recorded on a prepared log sheet or on the service report sheet.

· Check, clean, and lubricate where necessary all spindles, linkages etc. on modulating motors, dampers etc. Ensure that all pivots are free.

· Check that all damper blades are secure on their spindles set correctly to stoke of motor and close fully. Rectify if found faulty.

· Simulate conditions to enable checks to be carried out. Where economy cycles are fitted, ensure that operation is satisfactory within limits.

· Check that auxiliary switches and relays are operating correctly and that step controllers are set correctly.

· Check operation of dryers, traps and filters in pneumatic systems. Drain moisture where applicable and report when new filters are required.

· Record hour run meter readings on all items of plant fitted with such meters. Record time clock settings.

6 MONTHLY

· Carry out all monthly maintenance items.

· Check and recalibrate all humidistat sensors. Check internal condition of enthalpy controllers. Report on condition and life expectancy of sensing elements.

· Check condition of back-up batteries and include in report.

· Check and recalibrate all thermostats.

ANNUALLY

· Carry out all monthly and six-monthly maintenance items.

· Clean and check all controls. Simulate operation of all economy cycles: hot deck / cold deck face and by-pass and other volume control dampers.
Simulate operation of all heating, cooling humidification and limit controls.

· Carry out a complete control service including recalibration of all sensors, controllers and positioners. 

GENERALLY

· The annual control service shall, unless approved otherwise, be contracted to a controls specialist, in particular the control equipment supplier.

· A full report on the condition of the controls, dampers etc. to be supplied upon completion of annual control service including any suggestions for efficiency improvements that could be implemented.

· If contractor proposed is to use his own servicemen or any other control technician, approval should be obtained from the Superintendent. 

  Electrical Switchboards


After initial commissioning, a service call will be made every 6 months for the duration of the warranty period. The following items will be checked:

· Indication lamp operation.

· Check connections for hot joints.

· Check connections for correct tightness.

· Recheck overload settings.

Resolve Essential services requirements.

Pumps

3 MONTHLY

· Check and record operating pressures.

· Inspect pump’s mechanical seal and replace if required.

· Check all motor and pump mounting bolts for tightness

· Check drive coupling for alignment and wear. Replace flexible coupling rubbers if necessary

· Check for excessive noise or temperature rise in bearings of pump and electric motor.

· Lubricate pump and motor bearings if required.

· Clean drip tray and pump gland drain piping.

· Remove and clean pipe line strainer

· Remove and clean mechanical seal flushing filter.

· Check flow and return lines and valves for leaks. Rectify if necessary.

· Measure and record pump motor amperage.

· Generally clean pump and motor assembly.

· Check for signs of cavitation.

ANNUALLY

· Carry out all 3-monthly maintenance items.

· Check vibration isolators for deterioration and condition of supporting frame.

· Megger test motor windings.

· Clean and paint any corroded sections.

· Blow through motor frames and terminal boxes to remove accumulated dust.

· Check all electrical connections and tighten if necessary.

Cooling Towers

Note that water treatment is cover separately in the Water Treatment section.

MONTHLY

· Follow safety directions as directed in AS 3666.

· Inspect the inside of cooling tower for algae, sludge, fungus, slime, and other visible bacterial growth. Any bacterial growth would indicate insufficient water treatment and the possibility of legionnaire’s bacteria. The building owner should be notified immediately and the service abandoned until the tower is confirmed safe.

· Check fan, fan motor, and gearbox bearings and lubricate where required.

· Observe if any significant temperature rise in motors and bearings and/or any abnormal noise or vibrations if so report.

· Inspect and tighten where necessary all mounting bolts and anti-vibration pads beneath fans and electric motors.

· Inspect flexible joints for leaks and repair and replace as necessary.

· Clean fan intakes and screens.

· Make sure all guards are correctly secured and in good condition.

· Tighten nuts, grub screws, and bearing fixing devices to ensure bearings are tight on shaft and housing securely attached to equipment.

· Check that the water treatment system or dispenser is operating correctly and on the correct setting.

· Clean suction screen or strainer, spray nozzles etc.

· Carry out general tower inspection, check for signs of corrosion and if necessary, treat affected areas with a rust inhibitor and suitable paint. Tighten loose framework fasteners or replace if missing.

· Make sure make-up water ball float is operating correctly and in good condition.

· Ensure overflow intake and piping is clear.

3 MONTHLY

· Carry out all monthly maintenance items.

· Check motor full load amps against nameplate ratings and report. Check balance between phases.

ANNUALLY

· Carry out all monthly and three monthly maintenance items.

· Drain oil from gearbox and re-fill with fresh oil.

Closed Circuit Fluid Coolers

Evaporative Condensers

6.4.2 Air Cooled Helical Rotary Chillers

It is strongly recommended that the manufacturer maintain the chillers.
The chillers are very specialised pieces of equipment and should only be serviced by trained personnel.
The manufacturer’s instructions and recommendations must be strictly adhered to at all times.
The following maintenance details are only given to allow the Building Owner to confirm general expectations.

MONTHLY

Check the refrigerant charge.

Perform chemical analysis of oil.

Change and inspect compressor oil filter element

Oil return system
a. Clean strainer
b. Check nozzle of ejector for foreign particles

Check controls and safety cut-outs.

Check condition of condenser coils and clean if necessary.

Check condenser fan and motor bearings and lubricate if necessary

Ensure all guards are securely fixed.

Ensure that all electrical equipment is free from dust and dirt.

Ensure all pipe connections are leak free.

Inspect and tighten where necessary all anti-vibration mounts and bolts.

ANNUALLY

Carry out all monthly and 6 monthly maintenance items.

Drain and replace the oil in the separator.

Cooler
a  Inspect and clean water strainers.
b  Inspect and clean tubes as required.
c  Inspect end sheets

Compressor Drive Motor
a  Clean air passages and windings
b  Megger motor windings
c  Re-lubricate ball bearings

Inspect and service electrical components as necessary

Perform chemical analysis of system

6.4.3 Air Cooled Reciprocating Chillers

It is strongly recommended that the manufacturer maintain the chillers.
The chillers are very specialised pieces of equipment and should only be serviced by trained personnel.
The manufacturer’s instructions and recommendations must be strictly adhered to at all times.
The following maintenance details are only given to allow the Building Owner to confirm general expectations.

MONTHLY

Check and record compressor suction and discharge pressures to suit refrigerant used.

Check and record compressor oil levels and pressures. Add oil if required.

Check and observe loading and unloading mechanism together with amperage if meter provided. Report any abnormalities

Check the refrigerant charge of each refrigerant circuit. Check refrigerant flow and moisture content through liquid line sight glass or moisture indicator. If refrigerant charge is low check for leaks, repair and add refrigerant. If moisture present, report.

Test operation of compressor crankcase heaters and oil temperature. Replace heater(s) if necessary.

Check and report any irregular noises and vibrations.

Check and report any abnormal motor temperature increase.

Test compressor and fittings for refrigerant leaks, particularly at shaft seal and replace seal if necessary

If multiple compressors check and adjust if necessary, lead and lag cut in, staging and loading. Rectify and report any faults.

In Off-Season run compressor for minimum of 15 minutes to lubricate seals and bearings.

Check electric motors, compressor mounting bolts and anti-vibration units, tighten if necessary.

Check condition of condenser coils and clean if necessary.

Check condenser fan and motor bearings and lubricate if necessary

Ensure all guards are securely fixed.

Ensure that all electrical equipment is free from dust and dirt.

Ensure all pipe connections are leak free.

Wipe down entire unit and maintain in clean condition.

Inspect unit for corrosion, rectify by touch up and report.

ANNUALLY

Carry out all monthly and 6 monthly maintenance items.

Inspect expansion valve sensing bulb(s) for cleanliness and clean if necessary. Ensure bulbs are tightly secured to suction line and properly insulated.

Isolate each compressor from the system. Drain oil and replace with fresh oil on recharge.

Analyse oil for impurities (Acidity,Chlorides and moisture).Supply a report.

Clean crankcase sump and sight glass with solvent

Lubricate and grease all points.

Clean and/or replace filters, dryers and scale traps

Check unloader solenoid electrical connections

Cooler

Inspect and clean water strainers

Inspect and clean tubes as required

Inspect end sheets.

Compressor Drive Motor

Clean air passages and windings

Megger motor windings

Re-lubricate ball bearings

Inspect and service electrical components as necessary

Water Cooled Helical Rotary Chillers

It is strongly recommended that the manufacturer maintain the chillers.
The chillers are very specialised pieces of equipment and should only be serviced by trained personnel.
The manufacturer’s instructions and recommendations must be strictly adhered to at all times.
The following maintenance details are only given to allow the Building Owner to confirm general expectations.

MONTHLY

Check the refrigerant charge.

Perform chemical analysis of oil.

Change and inspect compressor oil filter element

Oil return system
a. Clean strainer
b. Check nozzle of ejector for foreign particles

Check controls and safety cut-outs.

Maintain all cocks in a clean condition.

Ensure that all electrical equipment is free from dust and dirt.

Ensure all pipe connections are leak free.

Inspect and tighten where necessary all anti-vibration mounts and bolts.

ANNUALLY

Carry out all monthly and 6 monthly maintenance items.

Drain and replace the oil in the separator.

Drain Condenser water circuit and inspect all piping for leakage and damage.

Remove Condenser head and manually clean condenser tubes. Inspect tube plates for corrosion. Prepare for and arrange annual inspection and certification by a licensed pressure vessel inspector (to be engaged by contractor)

Clean in-line water strainers

Cooler
a  Inspect and clean water strainers.
b  Inspect and clean tubes as required.
c  Inspect end sheets

Compressor Drive Motor
a  Clean air passages and windings
b  Megger motor windings
c  Re-lubricate ball bearings

Inspect and service electrical components as necessary

Perform chemical analysis of system

Water  Cooled Reciprocating Chiller

It is strongly recommended that the manufacturer maintain the chillers.
The chillers are very specialised pieces of equipment and should only be serviced by trained personnel.
The manufacturer’s instructions and recommendations must be strictly adhered to at all times.
The following maintenance details are only given to allow the Building Owner to confirm general expectations.

MONTHLY

Check and record compressor suction and discharge pressures to suit refrigerant used.

Check and record compressor oil levels and pressures. Add oil if required.

Check and observe loading and unloading mechanism together with amperage if meter provided. Report any abnormalities

Check the refrigerant charge of each refrigerant circuit. Check refrigerant flow and moisture content through liquid line sight glass or moisture indicator. If refrigerant charge is low check for leaks, repair and add refrigerant. If moisture present, report.

Test operation of compressor crankcase heaters and oil temperature. Replace heater(s) if necessary.

Check and report any irregular noises and vibrations.

Check and report any abnormal motor temperature increase.

Test compressor and fittings for refrigerant leaks, particularly at shaft seal and replace seal if necessary

If multiple compressors check and adjust if necessary, lead and lag cut in, staging and loading. Rectify and report any faults.

In Off-Season run compressor for minimum of 15 minutes to lubricate seals and bearings.

Check electric motors, compressor mounting bolts and anti-vibration units, tighten if necessary.

Ensure that all electrical equipment is free from dust and dirt.

Ensure all pipe connections are leak free.

Maintain all cocks in a clean condition.

Wipe down entire unit and maintain in clean condition.

Inspect unit for corrosion, rectify by touch up and report.


ANNUALLY

Carry out all monthly and 6 monthly maintenance items.

Inspect expansion valve sensing bulb(s) for cleanliness and clean if necessary. Ensure bulbs are tightly secured to suction line and properly insulated.

Isolate each compressor from the system. Drain oil and replace with fresh oil on recharge.

Drain condenser water circuit and inspect all piping for leakage and damage.

Remove condenser head and manually clean condenser tubes. Inspect tube plates for corrosion. Prepare for and arrange annual inspection and certification by a licensed pressure vessel inspector (to be engaged by the contractor) 

Clean the in-line water strainers.

Analyse oil for impurities (Acidity, Chlorides and moisture). Supply a report.

Clean crankcase sump and sight glass with solvent

Lubricate and grease all points.

Clean and/or replace filters, dryers and scale traps

Check unloader solenoid electrical connections

Cooler

Inspect and clean water strainers

Inspect and clean tubes as required

Inspect and clean tubes as required

Inspect end sheets.

Compressor Drive Motor

Clean air passages and windings

Megger motor windings

Re-lubricate ball bearings

Inspect and service electrical components as necessary

Water Cooled Centrifugal Chiller

Hot Water Boilers

All electrical, gas piping and gas connection must only be performed by properly authorised persons. The installation must comply with local gas and electrical codes and statutory codes and regulations.

Periodical inspections must be made on the boiler and attention to the flame colouring and to water flow.

Operation of the boiler without water circulation will result in rapid and severe damage to the boiler.

WARNING :

 Naked flames and smoking is prohibited in the vicinity of the gas burners at all times.

MONTHLY

Check and rest if necessary operating water temperature.

Check and adjust when necessary, stack temperature and flame colour.

Check and adjust gas-operating pressure while burner is alight.

Check operation of burner including air/fuel-modulating mechanism, flame ignition (pilot) etc.

Maintain boiler and burner area in a clean condition, free from dust, excess oil etc and at the end of the season touch up paintwork.

Check chemical water treatment.

ANNUALLY

Clean furnace and flue passage between boiler sections.
Remove blank end flue passage and clean flue internally
Check furnace insulating materials and rectify as necessary
Check boiler shell and all fittings for leaks.
Check operation of high limit thermostat and low water level controls.
Check expansion and make-up water system operation.
Check chemical water treatment.
Steam Boilers

· Water Cooled Packaged Air Conditioning Unit

6.4.4 Pressurised Make-Up and Expansion System

MONTHLY

Open the make-up cabinet and check pressure gauge set-point. Confirm that it matches schedule data. If pressure is low the system has not been making up pressure – check cut-in operation. If pressure is high system cut-out is not operating correctly or system has been directly connected to mains water pressure – check cut-out operation, ensure system has not been directly connected to mains water pressure. 

Inspect make-up tank clean condition. If tank is dirty, drain the tank and clean.

Check operation of ball float valve.

6-MONTHLY

Carry out all monthly maintenance items.

Test operation of make-up cut-in and cut-out controls. Bleed some water from the system to reduce system pressure. Once pressure is below cut-in set-point the make-up water pump should start. The pump should then operate until the cut-out set-point is reached. If the pump does not operate correctly identify fault and advise.

Manually operate pressure relief valve. Ensure valve closes off properly. Note this operation can be used to bleed water from the system in 2 above.

Check that pressure in expansion tank matches scheduled data. If pressure is low advise.

6.4.5 Humidifiers

ELECTRONICALLY CONTROLLED HUMIDIFIERS.


MONTHLY

Check water inlet flow and clean strainer.

Test operation of electronic control sequence.

Test operation of fill valve and dump valve.

Measure and record amperage of unit.


3 MONTHLY

Flush out electrode cylinder.


ANNUALLY

Open up electrode cylinder and chemically clean if necessary.

6.4.6  Air Compressors – General


MONTHLY

Check machine operation and report any undue increase in noise level or undue rise in leaving air or equipment temperature.

Check oil level and top up if necessary.

Remove inlet air filter, clean or replace as necessary

Check and adjust vee-belts. Replace if necessary.

Check and tighten cover guards.

Clean all strainers and check operation of controls.

Isolate air receiver and drain receiver. Close drain valve and pump up to operating pressure and record time taken. If automatic drain fitted, check operation.

Wipe entire unit down including air receiver and maintain in a clean condition free from dust and oil.

Clean fins of after-cooler if fitted.


ANNUALLY

Carry out all monthly maintenance items

Drain, clean and refill sump using the manufacturers recommended grade of oil.

Replace strainer cartridges where necessary.

If water-cooled unit- flush cooling tank and compressor jacket. Check cooling water pipes and after-cooler for blockage and scaling.

Check motor full load amps against nameplate rating and record. Check balance between phases.

Open up, clean, prepare and arrange for annual inspection and certification of the air receiver by licensed pressure vessel inspector (to be engaged by the contractor)

6.4.7  Refrigerated Compressed Air Dryers



MONTHLY

Check entire system for air leaks and repair or replace fittings as necessary.

Ensure all water, oil etc is drained from traps, filter and separators.

Clean or change air filters as required.

Maintain entire system in clean condition.

Check operation of refrigeration equipment and controls, check for refrigerant leaks.



3 MONTHLY

Carry out monthly maintenance items.

Thoroughly clean condenser coils.

Check for corrosion- rectify by touch-up and report on condition.

Check electrical connections and controls.

6.4.8   General to Plant Areas.


· Remove all waste materials, paper, rags, oil, used filter media etc. Waste oil is to be removed from site in sealed containers and be disposed of in a responsible manner. Used filter media is to be bagged and sealed in the plant room before removing from site.

· All machinery to be kept in a clean condition.

· Maintain floors in clean state with occasional mopping with detergent.

· Plant rooms to be completely void of all extraneous materials and are not to be used as a storeroom. Report if otherwise.

· All valves, pipe joints etc., to be free from leaks. Fully repack glands etc. as required.

Replace equipment and plant room lamps when necessary and maintain fittings in a clean condition.

· Keep drains etc., free from waste material.

· Touch-up paint work.

· Report on general condition of plant rooms.

· Report on all safety aspects of the plant room and equipment such as, belt guards, access platforms, handrails, etc

Reciprocating Refrigeration Compressors

MONTHLY

Check and record suction and discharge pressures to suit refrigerant used.

Check and record oil level and pressure – add oil if necessary.

Check and observe loading and unloading mechanism together with motor amperage if meter provided. Report any abnormalities above suction pressure.

Check refrigerant flow and moisture content through liquid line sight glass or moisture indicator. If system short of refrigerant, check for leaks, repair and add refrigerant. If moisture present, report.

Test operation of crank case heaters and oil temperature, replace heaters if necessary.

Check and report any irregular noises and vibrations.
Check and report any abnormal motor temperature increase.

Test compressor and fittings for refrigerant leaks particularly at shaft seal and replace seal if necessary.

If multiple compressors check and adjust if necessary, lead and lag cut-in staging and loading. Rectify and report any faults.

In off-season run compressor for minimum period of 15 minutes to provide lubrication for seals and bearings.

Check electric motor, compressor mounting bolts and anti-vibration units, tighten if necessary.

Generally maintain all equipment, clean free of dust, oil etc.

Inspect unit for corrosion, treat and rectify by touch-up painting.

6-MONTHLY

Carry out all monthly maintenance items.

Check operation (simulate) compressor unloading mechanism, recalibrate if necessary.

Check safety controls ie. HP- LP. Oil if necessary.

Check couplings for wear and alignment readjust and repair if necessary.

Check and secure holding down bolts and other fixtures.

Check Thermostatic Expansion valve for correct setting to prevent liquid carry over.

Check motor full load amps against nameplate rating and record. Check balance between phases. 

ANNUALLY

Carry out all monthly and 6-monthly maintenance items.

Isolate compressor from system

Drain oil and replace with fresh oil on recharge.

Analyse oil for impurities (acidity, Chlorides and moisture)

Supply a report.

Clean Crankcase sump and sight glass with solvent.

Lubricate and grease all points.

Clean and/or replace filters, driers and scale traps.

Check unloading solenoid electrical components.

Check motors for amps and overload settings.

Megger test motor insulation and record results.

Check all motor terminal boxes for loose connections, burnt wires etc and rectify.

If thought necessary to increase compressor performance, check bearings, valves, valve seats and springs by pumping oil into oil ways and removing compressor heads. Submit a report on compressor condition. 

Air Conditioning Units – Computer Room


MONTHLY

Run unit. Check and report on any irregular noise, vibration or motor temperature.

Check air filters, replace if necessary.

Clean all coils and inspect for damage. Comb damaged fins.

Clean condensate trays and drains and rectify
Test drains with water.

Inspect all anti-vibration mounts and bolts and tighten as necessary. Secure loose piping and conduit.

Check vee-belts for damage, if necessary replace as a full set. Adjust vee-belt tension.

Check pulleys for alignment and tightness on shaft

Check fan motor bearings and lubricate if necessary.

Check refrigerant flow and moisture content through sight glass or indicator. Check for leaks, repair and add refrigerant as necessary. If moisture present, report.

Check operation of crankcase heater.

Check safety controls ie. HP . LP. And condenser fan speed control.

Check operation of thermostatic expansion valve or thermal electric valve.

Check operation of humidifier water solenoid valve.

Check and clean scale deposits from humidifier vessel.

Check humidifier electrodes.

Check humidifier hose and replace if necessary

Check and clean inlet water filters and strainers.

Check and clean humidifier steam distribution pipe.

Check humidifier water flushing operation, check and adjust water level.

6-MONTHLY

Carry out all previous maintenance items.

Carry out complete electrical service to all switchboards and electrical equipment associated with this plant. Tighten loose electrical connections, check all overloads and circuit breakers.

Ensure that all electrical equipment is free from dust and dirt.

Check and inspect all relays and contactors

Record nameplate amps, running amps and voltage.



ANNUALLY

Carry out monthly and 6-monthly maintenance items.

Re-programme electronic programmable switch (clock) if fitted, for the following year including routine operation, after-hours operation, target temperatures, public holidays and daylight saving adjustments. Replace non-rechargeable battery in programmable timer switch where applicable. 

 Heat Exchangers


MONTHLY

Remove strainers and clean as necessary.

Inspect pump seals for leaks and rectify as necessary.

Check controls operation and adjust as necessary. 

 Process Cooling Units

MONTHLY

Visually check operation, note any changes to noise levels and vibration.

Check vee-belts for alignment and wear and rectify as necessary.

Check unit for corrosion. Clean, treat and touch up painting as necessary.

Check condensate trays and drains.

Check control functioning.

Check area temperature and humidity. Check settings and recalibrate instruments and controls as necessary.

Check humidifier, clean as necessary. Replace humidifier electrodes as necessary. Check solenoid and vessel for scale deposits.

Remove accumulated dust etc. from unit, wipe down entire unit to maintain it in a clean condition.

Ensure all guards and panels are securely fitted.

 6 MONTHLY

Carry out all previous maintenance items.

Carry out electrical service, tighten loose electrical connections, check all overloads, circuit breakers, relays and contactors.

Ensure that all electrical equipment is free from dust and dirt.

Check motor insulation, running amps and voltage.

Check inlet strainer.

ANNUALLY

Carry out monthly and 6-monthly maintenance items.

Dismantle electric motor, blow out and check for loose laminations. 

  Condenser Water Filtration Systems


MONTHLY

Visually check operation, note any changes in noise or vibration.

Check and lubricate clamp on strainer lid.

Clean basket in pre-strainer tank.

Check pump shaft for free operation

Check operation of valves.

Check motor voltage and current

Check and record pressure gauge reading.

Check unit for any leaks.


ANNUALLY

Carry out monthly service

Inspect “O” ring gasket and replace as necessary.

Inspect over-drain assembly and media pack.

Check and lubricate clamp on filter tank access port. 

  Room Air Conditioning Units


6 MONTHLY

Clean or re-new air filters as necessary.

Thoroughly clean all drains and trays – rectify any leaks.

Clean entire units, especially coils etc.

Check for corrosion – rectify by touch-up and report on condition.

Check electrical connections and controls

Check and ensure weather seal is efficient

Ensure Unit operates correctly on both cooling and heating cycles, as applicable, without rattles or vibration. 

SECTION 7. As installed drawings

7.1 mechanical services

7.2 electrical services
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