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SECTION-C1 

TECHNICAL SPECIFICATION 
(OPERATION AND MAINTENANCE SERVICES FOR AIR CONDITIONING SYSTEM) 
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1.0 OPERATION AND MAINTENANCE SERVICES 
 

The bidder scope also covers the Operation and Maintenance (O&M) services for Preventive and 
Breakdown maintenance from the date of successful commissioning till handing over to end 
customer. However, actual date of start of O&M services shall be communicated to successful 
bidder by BHEL site personnel. 

 
Bidder to note that the spares and consumables required for maintenance of the equipment 

parts as 
mentioned in O&M Manual. Any damage or malfunction caused by the use of unauthentic parts or 
unqualified personnel shall be responsibility of bidder and as a consequence of above bidder is 
required to replenish the unauthorized part and abridge the qualified person without any 
commercial implication to BHEL. 

 
O&M Services scope also covers all regular maintenance by trained service engineers and supply of 
genuine parts and lubricants as per the original equipment  recommendations. 

 
For the purpose of Operation of Air Conditioning System, One-day shall be considered as 24 hours 
i.e. 3 shifts of 8 hours each. The AC System (along with related accessories) shall be operated on 
Round-the-clock basis on all the days of the year including Sundays and Public Holidays 

 
O & M Personnel should be acquainted with local language. Governmental / Statutory approval 
w.r.t. O&M service as applicable shall be in bidder's scope. 

 
Total duration of the Operation and Maintenance services has been envisaged as per price format 
for individual AC System / buildings identified in price format/specification. The duration of 
operation & maintenance services can be increased or decreased as per requirement and payment 
in such case shall be made on pro-rata basis. 

 
The operation and maintenance services can be continuous or intermittent as per site requirement 
for individual AC System / buildings identified in price format/specification. 

 
Bidder has to compulsorily maintain log book for the O & M staff engaged for O&M jobs and 
submit to Engineer-in charge for certification for realization of the bills. After certification of the 
bill by Engineer in charge of BHEL, bidder shall claim the amount after completion of minimum 30 
days. 

 
Depending on start of O&M services, there is a possibility that some period of O & M services and 
Warranty period may overlap. However, it is clarified that any maintenance required or any spare of 
AC System required to be replaced during Warranty period (as part of warranty clause requirement) 
shall not be made part of O&M Services. Bidder may take care of this fact while working out the 
prices of O & M services 
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Wherever AC system has been written in O&M Service Specification, the same shall be deemed as 
complete AC System. 

 
The vendor shall deploy following minimum manpower for Operation of AC System. 

 
i. Two qualified and experienced operator per shift on "Round the Clock" basis throughout 

the year for all days of the year including Sundays & Public Holidays. There must be 
minimum 30 minutes overlapping between two shift operators to get familiarize with the 
status of AC System. 

 
ii. One Helper per shift on " Round the Clock" basis throughout the year for all the days of the 

year including Sundays and Public Holidays. The helper shall assist the Ventilation System 
Operator in day to day operation of AC System and accessories and shall assist him for 
keeping AC System  in neat and tidy condition. 

 
1.1 Responsibility of System Operator 

 
i. AC System operator shall be responsible for proper sequential operation of AC System in a 

predefined sequence and stopping the same (when necessary) as per the procedural 
practice. In case of any abnormality (like non- availability of power supply at incomer of 
Ventilation System), he shall immediately report the matter to BHEL site Engineer for 
further action. Similarly, any malfunctioning in the system shall be immediately reported by 
him to BHEL site Engineer for suitable corrective action irrespective of time of occurrence of 
malfunctioning / abnormality in the system. A log book of all such outrages shall be 
maintained by AC system operator, which shall be shared with BHEL site engineer on 
periodic basis. 

 
ii. AC System operator shall take hourly readings of all the parameters of AC System / 

 including reading on main electrical panel of AC System. 
 

1.2 Responsibility of Helper. 
 

i. The AC System helper shall assist AC System operator for day to day smooth operation 
of AC System, like Checking of water levels of cooling tower, cleaning of Tanks, cleaning 
of strainers, checking water parameters of softening plant cleaning of AHU filters and 
other filters etc. as and when required. He shall be responsible for keeping all the 

 of AC System as applicable in clean and tidy condition. He shall also carry 
out general cleaning of all AC equipment including Electrical Panels (Part of AC 
System), etc. on regular basis. 

 
ii. The helper shall work under the control of AC System operator and shall always 

ensure that unusable junk materials are not allowed to be kept in AC plant room or ahu 
room. 
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iii. Under such eventuality, he will report the matter to Plant Operator, who in turn will 

take suitable action including reporting the matter to BHEL site Engineer. 
 

1.2.1 All the log book registers shall be arranged by vendor. Log book register duly paged and 
bounded will be maintained in good condition by vendor. 

 
1.2.2 All the necessary tools & tackles and other materials, required for operation of AC System 

shall be kept by vendor under the control of AC System operator. These tools & tackles shall 
be separate from tools & tackles (as per price format) which shall be handed over to 
customer in new condition. Required testing instruments like refrigerant leak detector, 
Multi Meter (for Electrical portion of AC System), Sling psychrometer, Line Tester, Tool Kit, 
Torch, vacuum pump, oil charging pump, Pressure testing kit etc. should also be always 
available with Plant Operator. 

 
1.2.3 In case of any operator / helper being on leave, vendor shall immediately take advance 

action and provide substitution so that minimum manpower as indicated above is not 
reduced on any day. In case a particular shift duty Operator or helper does not turn up due 
to any reasons, the earlier duty person shall continue to make sure that System never 
remains unattended. 

 
2.0 Maintenance of AC System 

 
i. Maintenance work under scope of the vendor shall broadly include but in no way limited 

to the following: 
 

a) Preventive maintenance of the plant. 
 

b) Servicing of the plants and associated  at regular interval 
 

c) Attending to complaints. 
 

d) Replacement of worn out or defective components 
 

e) Replacing of consumables as and when required. 
 

No consumable or any other items of system shall be arranged by Customer and no extra 
payment shall be made by customer in this regard. 

 
ii. Vendor shall be responsible at all time, during the entire period of contract for satisfactory 

performance of Ventilation system (including accessories) with zero down time. During 
emergency or breakdown, vendor's Engineer along with related technicians shall be 
available immediately even though it may be beyond normal working hours or on public 
holidays till the AC System is restored back into normal satisfactory condition. Response 
time for attending breakdown complaints shall not exceed 2 hours. 
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iii. Defective / worn out components shall be replaced only by genuine and original parts. 
OEM or its authorized dealer's invoice shall be submitted as proof of using genuine parts. 
All common spares required for Ventilation system shall normally be kept available in the 
plant by the vendor. However, for critical spares, the same shall be made available in not 
more than 72 hours from the time of break-down requiring such spare. 

 
iv. Preventive Maintenance, servicing of AC  shall be 

 engineer. 
Preventive maintenance and service should be done as per the recommendations / 
guidelines of various OEMs 

 
v.  

valves etc. shall be done by vendor once in a year. 
 

vi. In case any repair/services of particular equipment of system is to be carried out by vendor 
through OEM (or their authorized dealer), all the arrangements including tools, O&M 
spares etc. shall be the total responsibility of vendor. 

 
vii. Vendor shall arrange and maintain separate logbook register for services / maintenance of 

AC System. Record of work done for services/maintenance repairs etc. shall be recorded by 
 records & shall 

 basis or as & when required by him. 
 

viii. Vendor shall arrange and maintain sufficient stock of spares and consumable at site. 
Similarly, all necessary tools & instruments required for the purpose of servicing / 
maintenance / routine testing etc. shall also be arranged by vendor and should be 
available at site at all times. 

 
ix. Repairs / servicing works shall normally be done by vendor at site up to maximum possible 

extent. However, in case any equipment or accessories is essentially required to be taken 
by vendor out of the plant premises for repairing / servicing, all necessary arrangements 
including to and fro transportation shall be the responsibility of vendor. Vendor shall also 

of gate 
pass etc.), prior to taking out the materials out of Plant premises. 

 
x. In case bidder fails to supply the spares required for maintenance of the equipment, same 

shall be provided by BHEL at Bidders risk and cost. 
 

xi. Vendor shall be fully responsible for safety of his personal at all times. Vendor shall also be 
responsible for taking all safety precautions at all the times, especially during servicing / 
preventive maintenance and repairs of Ventilation System  etc. 

xii. All the safety controls, inter locking etc. shall be positively checked at least once a month and same 
shall be recorded by vendor engineer 

xiii. Technicians & helpers engaged by the vendor shall wear uniform with nameplate for easy 
identification, while being within plant premises 
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xiv. Vendor's engineer shall be focal point for customer. He shall report to customer engineer 
on daily basis, for taking necessary instructions and to update the status of Ventilation 
system 

 
xv. If any damage to the equipment and its accessories has happened due to improper 

maintenance by bidder shall be recovered from the bidder. 
 

xvi. Bidder is to arrange all the safety gears like helmets, air plugs, safety shoes etc. during the 
maintenance for the O&M Staff. 

 
xvii. Bidder shall have to maintain storage shed along with site office during O & M contract 

also 
 

xviii. Fabrication and erection of platform/extra support for Ventilation areas if felt necessary 
during operation and maintenance of the system has to be done by the bidder. 

Notes: 

1. The bidder shall take approval from Engineer-in charge of BHEL by submitting organization 
Chart of O&M staff for this site clearly indicating man power deployment with their educational 
background & experience with supporting documents. 

 
2. The bidder shall be solely and wholly responsible for safety and security of workers engaged in 

the job and the BHEL property. In case of any accident the contractor shall pay proper 
compensation to the workers as per  compensation act and repair/replace BHEL 
property at their own cost & arrangement. The bidder shall also make adequate provision of 
insurance for their workers at their own cost to cover them against the risk of accident. 

 
3. The bidder and their workers engaged in the job shall follow all safety rules at the time of 

execution of work. It shall be responsibility of the bidder to supply all safety equipment as 
necessary to its O&M staff. 

4. Beyond general shift if any trouble/breakdown occurs in the plant, Maintenance team must 
reach the plant without any delay along with Engineer/Site In-charge. 

5. No Person from the list of manpower shall leave the plant site without prior permission from 
the Engineer in charge of BHEL. 

6. However, in operation part, if any person is absent, substitute must be given immediately 
otherwise proportionate deduction will be made 

7. The replacement / substitute personnel for maintenance, manpower shall have the same 
educational qualification and experience. 

8. If any additional manpower is required during O&M whatsoever under the scope of contract 
the same shall be made available by bidder in time within the cost. To cater the need of time 
bound maintenance jobs, the bidder shall depute additional manpower without any cost 
implication to BHEL 
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9. During execution of work if any personnel is found not suitable for the job or his presence 
inside powerhouse premises is felt undesirable, the personnel has to be replaced within 15 
days. 

10. BHEL will not be responsible for payment towards idle labour charges 

Water Quality Aspect in Air Conditioning System 

Water plays a crucial role in water-cooled air-conditioning systems for condenser and heat exchanger cooling. 
Proper treatment is essential to maintain system efficiency and avoid issues such as: 

Key Issues and Solutions: 

1. Scaling: 
o Caused by hardness salts (e.g., calcium bicarbonate). 
o Preventive measures: 

 Convert temporary hardness with sulfuric acid. 
 Use soft water cautiously (may cause corrosion). 
 Use scale inhibitors and dispersants. 

2. Corrosion: 
o Electrochemical in nature; leads to metal damage. 
o Controlled by: 

 Corrosion inhibitors. 
 Maintaining a slightly positive Langelier Saturation Index (LSI). 
 Appropriate material selection. 

3. Microbial Fouling: 
o Caused by algae, fungi, and bacteria. 
o Controlled using oxidizing and non-oxidizing biocides (e.g., hypochlorite). 

4. Dirt & Silt Fouling: 
o Suspended particles cause deposits and under-deposit corrosion. 
o Controlled by using dispersants. 

5. Chilled Water System Concerns: 
o Less prone to scaling, but leakage and microbes (like sulphate/nitrate reducers) can cause issues. 
o Regular microbial analysis and biocide treatment are necessary 

6. Recommendations: 

 Analyse all water quality parameters (physical, chemical, biological). 
 Use corrosion-resistant materials for soft/desalinated water. 
 8.5). 
 Implement regular chemical treatment and biocide dosing. 
 For Vapour Absorption Machines (VAMs), monitor water quality per supplier guidelines. 
 Maintain water quality logs and perform regular analysis of chilled water. 

Statutory Compliance by the bidder: 
 

All Statutory compliances related to Labour, Health & Safety, Quality & Environment 
protection and insurance shall be as per the tender GCC shall be followed by the bidder. 
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