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SUPPLY, INSTALLATION AND COMMISSIONING OF VFD BASED HYDRO PNEUMATIC SYSTEM FOR DOMESTIC AND DRINKING WATER 

AT IUCAA CAMPUS, GANESHKHIND, PUNE 411 007, INDIA.

SUMMARY SHEET

	NO.


	PARTICULARS
	AMOUNT IN RS.

	1.
	VFD Based Hydro-pneumatic System for Domestic Water


	

	2.
	VFD Based Hydro-pneumatic System for Flushing Water


	

	TOTAL AMOUNT


	


VFD Based Hydro-pneumatic System for Domestic Water

Supplying, Erecting, Testing & Commissioning of VARIABLE FREQUENCY DRIVEN (VFD) HYDRO PNEUMATIC SYSTEM as per Detailed Technical Specifications, Scope of Supply, Scope of Services mentioned herein. 

1) SCOPE OF SUPPLY 

	Sr. No.
	Item/ Component
	Qty.
	Unit
	Rate
	Amount

	1.
	Multi Stage Submersible pumps with motors (kirloskar / grundfoss) as per detailed technical specifications
	4
	Nos. 
	
	

	2.
	Pressure Switch (Danfoss)
	4
	Nos. 
	
	

	3
	Hydro-pneumatic Pressure Tank (Wellmate / Varem / eq)
	1
	No. 
	
	

	4.
	Non Return Valve with necessary fittings like Union etc. (Zoloto)
	4
	Nos. 
	
	

	5.
	Isolating Butterfly Valve with necessary fittings like Union etc. (Zoloto)
	4
	Nos. 
	
	

	6.
	Glycerin filled Pressure Gauge 
	1
	No. 
	
	

	7.
	Discharge Header Manifolds for 4 pump in GI C Class Pipes and Fittings (Zenith) with Flanged connection to Rising main
	3
	No. 
	
	

	8.
	Suction Header 
	0
	No. 
	
	

	9
	Stainless Steel Stand and 25mm thick Nylon Rope for submersible pumps
	4
	No. 
	
	

	10
	Electrical Cabling ISI mark (Finolex / Polycab) in Copper of Sufficient Core Cross Section with waterproof jointing where-ever required as per detailed technical specifications
	1
	Lot
	
	

	11
	VFD Based Control Panel with HMI as per technical specifications – VFD Control Kirloskar, Siemens, Honeywell
	1
	No.
	
	

	12
	All other Necessary Components, services, required to complete the supply, erection and commissioning of system as a whole as per detailed specifications given.
	1
	Lot
	
	

	TOTAL AMOUNT


	


2) Detailed Technical Specifications:

System consists of following accessories in required Nos. As per specification provided 

• Control Panel with 2 VFD 

• Pressure Tank 150 liters Draw Down Capacity 

• Discharge Manifold 

• Pressure Transmitter 

• Pressure Switch

• Non Return Valve 

• Pressure Gauge 

• Isolation Valve 

Submersible Multistage Pumps with 3 phase Motors

4 Vertical Multi stage submersible pumps with motors, Total System flow required is minimum 30 LPM to maximum 650 LPM. Flow of each pump shall be adjusted as per total system requirements given. Estimated flow rate of each pump will be about 220 LPM @ 45 meters head (3 – working + 1 Standby ) 2 Variable speed pump & 2 fixed - speed electrical pumps, 3 phase motor. The pump curve must have operating range of 25 to 50 meters head to facilitate adjustment. Including manifold Interconnecting piping of “C” class GI duly painted as per painting procedure given in specifications as per IS color code. Etc. complete as per instruction by architect or engineer- in charge. 

Pressure Tank 

FRP OR MS Epoxy coated fabricated diaphragm type pre-charged pressure vessel Draw Down150 liters Capacity with pressure capacity of 7 kg/Cm2 spherical with dished ends at top & bottom with supports gauges, drain, and 100mmbutterfly valve. 80MM flanged outlet and accessories. 

	Description / Tank Size 
	Hydro pneumatic tank 150 Liter Draw Down 

	Maximum Pressure
	7 Kg/cm2

	Diaphragm 
	FDA approved high quality built in rubber long lasting 

	M.O.C. 
	Mild Steel / FRP

	Paint finish 
	Epoxy or polyurethane 

	Liner material 
	Polyethylene 


Electrical Cabling and Control Panel 

Entire electrical cabling between system components shall be carried out by the contractor. Contractor shall use only ISI marked fire resistant copper cables of approved make and of appropriate capacity to withstand the load demand by pumps. All cabling shall run through PVC conduits OR GI Cable Tray of appropriate sizes as necessary. Owner will provide 3 phase electric supply only upto pumproom. All other cabling for floats, level sensors, etc. shall be contractor's scope. Lighting and ventilation of room will also be provided by owner. Contractor shall demand any additional lighting or ventilation if required well in advance.

Working logic of control panel shall be as per system description and controller features. The control panel will contain Incomer MCCB , RYB Indicators with backup MCB, Voltmeter with selector switch, Ammeters for each pump, earth leakage, single phasing and phase reversal protection, power and control circuits, dedicated pump controller , pump ON / OFF / healthy indications, overload indications, LOW SUCTION LVL alarm, system pressure low alarm etc ,hardware and controllers to have Two pumps on Variable Frequency Drive and TWO on fixed speed, with a provision to interchange the pumps and sequence of operation, among the 4 pumps. The panel should be suitable for ambient in excess of 48O C and should be housed in CRCA closure of 14 gauge construction painted with 7 tank process with powder coated finish. As the demand builds up, the VFD controlled pump should keep the piping system pressure at set point until 100 % of the normal speed is reached after which the next pump should be switched ON. The procedure is repeated till the third pump is switched on with increased demand. As the demand reduces, the VFD pump speed will be reduced till the minimum set point is reached. After this one constant speed pump will be switched off and so on. The system should include the necessary controls like pressure transducers, pressure gauges with cocks, level probes in suction tank etc. to operate automatically and give the necessary alarm and diagnostic indications. 

VARIABLE SPEED HYDROPNEUMATIC PUMPING SYSTEM 

Variable speed Hydro pneumatic pumping units shall be provided for supply of domestic water supply or as required for the project. The units shall be selected so 

as to provide minimum of 1.5 bar (or as required) constant pressure at the highest/farthest fitting in each plumbing system, the unit serves. The Hydro pneumatic pumping units shall have the following features; 

System Description 

The system shall be supplied as complete sets including pumps, discharge common manifolds, non-return valves, isolating valves, pressure transmitter on the discharge side and float switch at the suction tank for low level protection. 

The pump shall be of Submersible, multistage, centrifugal type, suitable for 50 Hz, designed for speed up to 2900 rpm. The maximum liquid temperature shall be of 40 deg C. The wetted parts shall be of AISI 304 or AISI 316L and shall strictly comply with WRAS certificate for potable water. 

The system operation will be such that the initial small water demand shall be met by the charged diaphragm pressure vessel. Should the water demand continue, the system pressure will dip to a preset pump cut-in point, when the lead pump starts to operate at reduced speed through the variable speed drive However, should the system pressure be still below the pre-set value, the controller continuously increases pump speed to meet the system demand. When the lead pump is not able to meet the system pressure at full speed, the cascade controller soft starts the next pump. The procedure is repeated till all pumps are in operation at peak demand.

At peak demand all the pumps are in operation, similarly, if there is a drop in water demand the duty pump speed starts to reduce, then FIXED SPEED pump cuts-off, followed by stopping of the duty pump. 

The system shall be under the control of an electronic microprocessor unit. A pressure transmitter shall detect the pressure at the delivery manifold and provide feedback to the microprocessor control panel via control circuit. The system shall incorporate a frequency converter for varying pump speed as per the demand. 
The variable speed drive pumping system shall maintain a constant pressure regardless of the system demand. This shall be achieved by continuously varying the motor speed of the duty pump according to the demand up to a maximum designed capacity. Under decreasing hydraulic demand the reverse sequence to the above description shall apply. 
The cyclic controller unit shall ensure alternation of all the duty and standby pumps for even running hours for all the pumps. Receiving sensor inputs, staging / destaging of pumps, controlling VFD speed and monitoring the motor performance to meet system demands and necessary system protections shall be overall function of pump controller. The controller shall combine PID functions, set point modifications and system component status into a single, central, user friendly control cabinet. 

Controller Features 

a. HMI shall be mounted on panel door and processing unit mounted inside the control panel. HMI is for monitoring the unit and processing unit is for functioning the system. The controller shall be microprocessor based with 20 characters 4 lines display for clear vision and NEMA 1 enclosures. The controller shall be equipped with inbuilt PID and real time clock function .The controller shall be compatible to run on 50 Hz supply voltage. The controller shall be CE marked, UL listed and CSA certified. 

b. The Controller shall have following display on HMI : 

• Pump On / off 

• Frequency of lead pump running on VFD in Hz 

• Individual pump run hour in DD-HH-MM 

• Set pressure in Bar 

• Actual pressure feedback through Pressure transmitter in Bar 

• Actual flow feedback though flow transmitter( if installed) in M^3/Hr 

• Alarms with date and time. 

c. Automatic control up to 4 pumps in parallel. 

The controller shall be programmed to handle up to 4 pumps with automatic staging and destaging of pumps based on demand to maintain a constant pressure in the delivery line irrespective of consumption. The sequencing of pumps shall be based upon the run hour of pumps. The pump having the minimum run hour shall always start first on VFD(lead pump).For constant speed pump(lag pump) also ,the pump having the minimum run hour shall operate first. 

d. Set point 

The desired pressure shall be adjustable through HMI. Provision for programming Twelve separate ‘set points’ shall be made through HMI and switching between set points shall be timed by a real time clock. 

e. Stand by pumps 

The system operation shall be selectable with and without standby pumps. The minimum number of standby pumps shall be set as zero and maximum shall be one less than the total number of pumps. The standby pumps shall alternated based on maximum pump run hour time i.e. the pump having the maximum run hour shall be in standby if set in controller. The standby pump(s) shall activate upon the failure of duty pumps. 

f. Test run 

When the system has not been operated for a preset time, the controller shall automatically start the pump for few seconds to ensure the pump readiness at all times. 

g. VFD bypass 

In case of VFD failure, the system shall continue to work in auto mode bypassing the VFD i.e. all the pumps shall run on constant speed mode with lead / lag alteration. This feature shall be enabled manually also, for VFD maintenance, if required. 

h. Data login shall have 

• Last 100 alarms with date and time 

• Individual pump run hour 

i. Alarm 

The alarm menu shall display all faults that occurred during the operation, logging the time and date of when the fault occurred. Last 100 alarms shall be logged as history in the controller. 

The following type of faults shall be logged in the controller 

• Pump fault due to overload 

• Suction tank Water shortage 

• VFD failure 

• End of curve protection (Max. flow) 

Variable Frequency Drive 

Variable frequency drive shall be of Pulse Width Modulation type with inbuilt RFI and harmonic dampers. 

3) SCOPE OF SERVICES

Erection and Installation of System:

All the components as per the detailed scope of supply and detailed technical specifications shall be transported to the site. Storage, security, integrity of all supplied components shall be contractor's responsibility. Preparation and Submission of of shop drawings for installation and Assembly of all necessary components for architects approval. Upon obtaining approval, assembly / installation shall be completed under strict technical supervision of contractors engineer grade personnel.

Testing and Commissioning of System:

After completing the installation, the contractor shall give thorough testing of the system provided. In case the connecting grid piping and installation of end fixtures is yet to complete, the testing will be carried out after actual installation of end fixtures.

Any shortfalls found during testing shall be corrected by contractor and a fresh testing shall be scheduled till system runs successfully.

Operating Manual, Circuit Diagrams and Training:

The contractor shall provide Detailed operating manual with necessary explanatory images, diagrams to operate the system. Also the contractor will provide 15 days training to the owner's representatives for operating the system.

The contractor shall also provide various circuit diagrams for panels or components used in the system.

Preventive and Comprehensive Maintenance:

The offer shall include preventive and comprehensive maintenance for all the material supplied by contractor for a period of 3 years from date of commissioning. Contractor will carryout preventive maintenance and periodical checks of all pumps under his scope and take precautions by which possibilities of failure and breakdown are made very remote. 

Periodical Maintenance:

(i) Replenish the grease: By Indian oil or Hindustan grease petroleum change the stuffing  packing.

(ii) Check the alignment of the pump set.

(iii)Calibrate the measuring instruments. 

(iv) Check the sealing connections for leakage etc.

(v) Recharge pressure in pressure vessels.

Overhauling:

(i) With normal daily operating spell, the pump will overhauled after working hours as specified by manufacturer. This work shall be done by skilled personnel. Hours of duration before overhauling shall be mentioned in offer.

(ii) Dismantling   and reassembly: As per operation and maintenance manual of manufactures respective model.

Repairs and Replacements:

(i) The contractor will promptly attend any breakdown fault informed to him or noticed by  him   in the System (Pumps, Panels, Pressure Vessels, Pressure Switches, Pressure Transmitters etc all supplied by contractor), within 12 hours of notification,  repair  or  replace  any  part / parts  of  the system so as to keep the system in working condition during period of preventive and comprehensive maintenance.

VFD Based Hydro-pneumatic System for Flushing Water

Supplying, Erecting, Testing & Commissioning of VARIABLE FREQUENCY DRIVEN (VFD) HYDRO PNEUMATIC SYSTEM as per Detailed Technical Specifications, Scope of Supply, Scope of Services mentioned herein. 

1) SCOPE OF SUPPLY 

	Sr. No.
	Item/ Component
	Qty
	Unit
	Rate
	Amount

	1.
	Multi Stage Submersible pumps with motors (kirloskar / grundfoss) as per detailed technical specifications
	2
	Nos. 
	
	

	2.
	Pressure Switch (Danfoss)
	2
	Nos. 
	
	

	3
	Hydro-pneumatic Pressure Tank (Wellmate / Varem / eq)
	1 
	No. 
	
	

	4.
	Non Return Valve with necessary fittings like Union etc. (Zoloto)
	2
	Nos. 
	
	

	5.
	Isolating Butterfly Valve with necessary fittings like Union etc. (Zoloto)
	2
	Nos. 
	
	

	6.
	Glycerin filled Pressure Gauge 
	2
	No. 
	
	

	7.
	Discharge Header Manifolds for 2 pump in GI C Class Pipes and Fittings (Zenith) with Flanged connection to Rising main
	1
	No. 
	
	

	8.
	Suction Header 
	0
	No. 
	
	

	9
	Stainless Steel Stand and 25mm thick Nylon Rope for submersible pumps
	2
	No. 
	
	

	10
	Electrical Cabling ISI mark (Finolex / Polycab) in Copper of Sufficient Core Cross Section with waterproof jointing where-ever required as per detailed technical specifications
	1
	Lot
	
	

	11
	VFD Based Control Panel with HMI as per technical specifications – VFD Control Kirloskar, Siemens, Honeywell
	1
	No.
	
	

	12
	All other Necessary Components, services, required to complete the supply, erection and commissioning of system as a whole as per detailed specifications given.
	1
	Lot
	
	

	TOTAL AMOUNT


	


2) Detailed Technical Specifications:

System consists of following accessories in required Nos. As per specification provided 

• Control Panel with 2 VFD 

• Pressure Tank 150 liters Draw Down Capacity 

• Discharge Manifold 

• Pressure Transmitter 

• Pressure Switch

• Non Return Valve 

• Pressure Gauge 

• Isolation Valve 

Submersible Multistage Pumps with 3 phase Motors

2 Vertical Multi stage submersible pumps with motors, Total System flow required is minimum 50 LPM to maximum 500 LPM. Flow of each pump shall be adjusted as per total system requirements given. Estimated flow rate of each pump will be about 250 LPM @ 45 meters head (Both Working) 2 Variable speed electrical pumps with 3 phase motor. The pump curve must have operating range of 25 to 50 meters head to facilitate adjustment. Including manifold Interconnecting piping of “C” class GI duly painted as per painting procedure given in specifications as per IS color code. Etc. complete as per instruction by architect or engineer- in charge. 

Pressure Tank 

FRP OR MS Epoxy coated fabricated diaphragm type pre-charged pressure vessel Draw Down150 liters Capacity with pressure capacity of 7 kg/Cm2 spherical with dished ends at top & bottom with supports gauges, drain, and 100mmbutterfly valve. 80MM flanged outlet and accessories. 

	Description / Tank Size 
	Hydro pneumatic tank 150 Liter Draw Down 

	Maximum Pressure
	7 Kg/cm2

	Diaphragm 
	FDA approved high quality built in rubber long lasting 

	M.O.C. 
	Mild Steel / FRP

	Paint finish 
	Epoxy or polyurethane 

	
	

	Liner material 
	Polyethylene 


Electrical Cabling and Control Panel 

Entire electrical cabling between system components shall be carried out by the contractor. Contractor shall use only ISI marked fire resistant copper cables of approved make and of appropriate capacity to withstand the load demand by pumps. All cabling shall run through PVC conduits OR GI Cable Tray of appropriate sizes as necessary. Owner will provide 3 phase electric supply only upto pumproom. All other cabling for floats, level sensors, etc. shall be contractor's scope. Lighting and ventilation of room will also be provided by owner. Contractor shall demand any additional lighting or ventilation if required well in advance.

Working logic of control panel shall be as per system description and controller features. The control panel will contain Incomer MCCB , RYB Indicators with backup MCB, Voltmeter with selector switch, Ammeters for each pump, earth leakage, single phasing and phase reversal protection, power and control circuits, dedicated pump controller , pump ON / OFF / healthy indications, overload indications, LOW SUCTION LVL alarm, system pressure low alarm etc ,hardware and controllers to have Two pumps on Variable Frequency Drive and TWO on fixed speed, with a provision to interchange the pumps and sequence of operation, among the 4 pumps. The panel should be suitable for ambient in excess of 48O C and should be housed in CRCA closure of 14 gauge construction painted with 7 tank process with powder coated finish. As the demand builds up, the VFD controlled pump should keep the piping system pressure at set point until 100 % of the normal speed is reached after which the next pump should be switched ON. The procedure is repeated till the third pump is switched on with increased demand. As the demand reduces, the VFD pump speed will be reduced till the minimum set point is reached. After this one constant speed pump will be switched off and so on. The system should include the necessary controls like pressure transducers, pressure gauges with cocks, level probes in suction tank etc. to operate automatically and give the necessary alarm and diagnostic indications. 

VARIABLE SPEED HYDROPNEUMATIC PUMPING SYSTEM 

Variable speed Hydro pneumatic pumping units shall be provided for supply of domestic water supply or as required for the project. The units shall be selected so as to provide minimum of 1.5 bar (or as required) constant pressure at the highest/farthest fitting in each plumbing system, the unit serves. The Hydro pneumatic pumping units shall have the following features; 

System Description 

The system shall be supplied as complete sets including pumps, discharge common manifolds, non-return valves, isolating valves, pressure transmitter on the discharge side and float switch at the suction tank for low level protection. 

The pump shall be of Submersible, multistage, centrifugal type, suitable for 50 Hz, designed for speed up to 2900 rpm. The maximum liquid temperature shall be of 40 deg C. The wetted parts shall be of AISI 304 or AISI 316L and shall strictly comply with WRAS certificate for potable water. 

The system operation will be such that the initial small water demand shall be met by the charged diaphragm pressure vessel. Should the water demand continue, the system pressure will dip to a preset pump cut-in point, when the lead pump starts to operate at reduced speed through the variable speed drive However, should the system pressure be still below the pre-set value, the controller continuously increases pump speed to meet the system demand. When the lead pump is not able to meet the system pressure at full speed, the cascade controller soft starts the next pump. The procedure is repeated till all pumps are in operation at peak demand.

At peak demand all the pumps are in operation, similarly, if there is a drop in water demand the duty pump speed starts to reduce, then one pump cuts-off, followed by stopping of the duty pump at zero demand. 

The system shall be under the control of an electronic microprocessor unit. A pressure transmitter shall detect the pressure at the delivery manifold and provide feedback to the microprocessor control panel via control circuit. The system shall incorporate a frequency converter for varying pump speed as per the demand. 

The variable speed drive pumping system shall maintain a constant pressure regardless of the system demand. This shall be achieved by continuously varying the motor speed of the duty pump according to the demand up to a maximum designed capacity. Under decreasing hydraulic demand the reverse sequence to the above description shall apply. 

The cyclic controller unit shall ensure alternation of all the duty and standby pumps for even running hours for all the pumps. Receiving sensor inputs, staging / destaging of pumps, controlling VFD speed and monitoring the motor performance to meet system demands and necessary system protections shall be overall function of pump controller. The controller shall combine PID functions, set point modifications and system component status into a single, central, user friendly control cabinet. 

Controller Features 

a. HMI shall be mounted on panel door and processing unit mounted inside the control panel. HMI is for monitoring the unit and processing unit is for functioning the system. The controller shall be microprocessor based with 20 characters 4 lines display for clear vision and NEMA 1 enclosures. The controller shall be equipped with inbuilt PID and real time clock function .The controller shall be compatible to run on 50 Hz supply voltage. The controller shall be CE marked, UL listed and CSA certified. 

b. The Controller shall have following display on HMI : 

• Pump On / off 

• Frequency of lead pump running on VFD in Hz 

• Individual pump run hour in DD-HH-MM 

• Set pressure in Bar 

• Actual pressure feedback through Pressure transmitter in Bar 

• Actual flow feedback though flow transmitter ( if installed) in M^3/Hr 

• Alarms with date and time. 

c. Automatic control up to 4 pumps in parallel. 

The controller shall be programmed to handle up to 4 pumps with automatic staging and destaging of pumps based on demand to maintain a constant pressure in the delivery line irrespective of consumption. The sequencing of pumps shall be based upon the run hour of pumps. The pump having the minimum run hour shall always start first on VFD(lead pump).For constant speed pump(lag pump) also ,the pump having the minimum run hour shall operate first. 

d. Set point 

The desired pressure shall be adjustable through HMI. Provision for programming Twelve separate ‘set points’ shall be made through HMI and switching between set points shall be timed by a real time clock. 

e. Stand by pumps 

The system operation shall be selectable with and without standby pumps. The minimum number of standby pumps shall be set as zero and maximum shall be one less than the total number of pumps. The standby pumps shall alternated based on maximum pump run hour time i.e. the pump having the maximum run hour shall be in standby if set in controller. The standby pump(s) shall activate upon the failure of duty pumps. 

f. Test run 

When the system has not been operated for a preset time, the controller shall automatically start the pump for few seconds to ensure the pump readiness at all times. 

g. VFD bypass 

In case of VFD failure, the system shall continue to work in auto mode bypassing the VFD i.e. all the pumps shall run on constant speed mode with lead / lag alteration. This feature shall be enabled manually also, for VFD maintenance, if required. 

h. Data login shall have 

• Last 100 alarms with date and time 

• Individual pump run hour 

i. Alarm 

The alarm menu shall display all faults that occurred during the operation, logging the time and date of when the fault occurred. Last 100 alarms shall be logged as history in the controller. 

The following type of faults shall be logged in the controller 

• Pump fault due to overload 

• Suction tank Water shortage 

• VFD failure 

• End of curve protection( Max. flow) 

Variable Frequency Drive 

Variable frequency drive shall be of Pulse Width Modulation type with inbuilt RFI and harmonic dampers. 

3) SCOPE OF SERVICES

Erection and Installation of System:

All the components as per the detailed scope of supply and detailed technical specifications shall be transported to the site. Storage, security, integrity of all supplied components shall be contractor's responsibility. Preparation and Submission of of shop drawings for installation and Assembly of all necessary components for architects approval. Upon obtaining approval, assembly / installation shall be completed under strict technical supervision of contractors engineer grade personnel.

Testing and Commissioning of System:

After completing the installation, the contractor shall give thorough testing of the system provided. In case the connecting grid piping and installation of end fixtures is yet to complete, the testing will be carried out after actual installation of end fixtures.

Any shortfalls found during testing shall be corrected by contractor and a fresh testing shall be scheduled till system runs successfully.

Operating Manual, Circuit Diagrams and Training:

The contractor shall provide Detailed operating manual with necessary explanatory images, diagrams to operate the system. Also the contractor will provide 15 days training to the owner's representatives for operating the system.

The contractor shall also provide various circuit diagrams for panels or components used in the system.

Preventive and Comprehensive Maintenance:

The offer shall include preventive and comprehensive maintenance for all the material supplied by contractor for a period of 3 years from date of commissioning. Contractor will carryout preventive maintenance and periodical checks of all pumps under his scope and take precautions by which possibilities of failure and breakdown are made very remote. 

Periodical Maintenance:

(i) Replenish the grease: By Indian oil or Hindustan grease petroleum change the stuffing  packing.

(ii) Check the alignment of the pump set.

(iii) Calibrate the measuring instruments. 

(vi) Check the sealing connections for leakage etc.

(vii) Recharge pressure in pressure vessels.

Overhauling:

(i) With normal daily operating spell, the pump will overhauled after working hours as specified by manufacturer. This work shall be done by skilled personnel. Hours of duration before overhauling shall be mentioned in offer.

(ii) Dismantling   and reassembly: As per operation and maintenance manual of manufactures respective model.

Repairs and Replacements:

(i) The contractor will promptly attend any breakdown fault informed to him or noticed by  him   in the System (Pumps, Panels, Pressure Vessels, Pressure Switches, Pressure Transmitters etc all supplied by contractor), within 12 hours of notification,  repair  or  replace  any  part / parts  of  the system so as to keep the system in working condition during period of preventive and comprehensive maintenance.

