
 
 
 
 

TECHNICAL SPECIFICATION FOR  
FOAM CUM WATER TENDER 

 
MECON LIMITED 

 

 

Thisspecificationoutlinestheminimumrequirementsfordesign,engineering,procurementofboughtout 
items, packaging, assembly, inspection, testing at shop, performance and acceptance tests for 
FTV. The complete unit shall be manufactured, fabricated packaged and mounted on a 
vehiclechassis. 

 
VENDOR shall invite proposals from different vehicle chassis manufacturers (to be procured along 
with 
PTO);VENDORshallevaluate,selectandrecommendthesuitablemodelsofvehiclechassisalongwith 
technical details. VENDOR shall furnish information of selected Diesel Engine &Vehicle Chassis, 
from different manufacturers, in their bid which shall be suitable in terms of power &load 
requirements of quotedFTV. 

 
 VENDORshallcoordinatealltheactivitieswithvehiclechassismanufacturerandwithClientassociated with 

the selection, recommendation, procurement, inspection and taking delivery of vehicle chassis and 
transporting it to his factory/ shop for, manufacture, fabrication and packaging of FTV unit(s) as per 
the requirement ofrequisition. 

 
 VENDOR shall be responsible for supplying all equipment/ accessories and properly fixing them on the 

chassis as described in this specification. Schematic drawing of FTV with dimensions and ground 
clearancesofchassisshallgetapprovedfromRoadTransportOffices(RTO)ofrespectivestatesbefore 
commencement of manufacturingactivity. 

 
 VENDOR shall arrange permanent registration of FTV with local transport authority, of respective site 

location,beforehandingoverofthevehicletoclientatsite.Necessaryregistrationcharges,feeetc.shall be 
borne by the VENDOR. The vehicle shall be provided with All India Permit and shall be registered 
under ‘EmergencyServices’. 

 
 Other details and requirements which are not covered under this requisition but may be necessary to 

complete the FTV tender and/or fulfill the operation/performance requirement shall be provided by 
the VENDOR, who will be responsible for the design and construction of the complete appliance to 
the full satisfaction of theclient. 

 
  

 6.2 SystemDescript ion  
 

This specification covers the general requirements regarding materials, performance and acceptance 
tests for foam cum water tender to be used for firefighting. The scope of supply shall be inclusive of, but 
not limited to the following: 

The foam cum water tender including all accessories shall be designed and manufactured as per BIS 
codes, OISD-115 and TAC’s requirements wherever applicable and as per sound engineering practice. 

All the equipment and accessories shall be fixed on the appliance in a compact and neat manner and 
shall be so placed that each part is easily and readily accessible for use and maintenance. The centre 
of gravity shall be kept as low as possible. 

In case of any conflict between above specified standards & TAC requirements, the requirements of 
OISD-115 shall govern. 
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The foam/water tender shall include the following: 

A centrifugal type fire pump of 4000 Ipm discharge capacity at 8.5 kg/cm2 and conforming to TAC's 
requirements, wherever applicable. 

A water tank of 3000 litres capacity. 

A foam compound tank of 3000 litres capacity. 

A foam proportioning system. 

A power take-off unit for driving the pump. 

A water cum foam monitor. 

A manually operated foam transfer pump 

A Hose Reel 

Dry Powder Extinguishers. 8 Nos. of 9 kg capacity each. 

A battery operated amplifier system. 

Hand lines with foam making branches = 4 Nos. 

An Extension ladder. 

Piping, specials, necessary controls, hose lines and other accessories etc. complete. 

SUPPLIER shall furnish information of Diesel Engine & Vehicle Chassis in their bid, which is suitable in 
terms of power, & load requirements of quoted Foam cum Water Tender. Supplier shall obtain specific 
approval from IGGL for the procurement of relevant model of the chassis of approved make and of 
technical specifications as mentioned elsewhere in this tender. SUPPLIER shall be responsible for 
supplying all equipment/accessories and properly fixing them on the chassis as described in this 
specification. Other details and requirements, which are not covered under this specification, but may 
be necessary to complete the Water cum foam tender and/or fulfil the operation/performance 
requirement shall be provided by the vendor, who will be responsible for the design and construction of 
the complete appliance to the full satisfaction of the IGGL. SUPPLIER shall be responsible for supplying 
all equipment / accessories and properly fixing them on the chassis as described in this specification. 
Other details and requirements which are not covered under this specification, but may be necessary to 
complete the foam/water tender and/or fulfil the operation/performance requirement shall be provided 
by the vendor, who will be responsible for the design and construction of the complete appliance to the 
full satisfaction of the IGGL. . It is in the scope of the bidder to take procure the chassis (of approved 
make and specifications) from the manufacturer, transport the chassis to its workshop incl. temporary 
registration, RTO tax, permits as required. No additional reimbursement shall be made by IGGL on this 
account. 

The System component description is as per following clauses: 

 
 6.3 Drive System  

The drive system for the Vacuum pump shall be through the vehicle Power Take Off (side PTO) by 
independentlyengagingordisengagingfortheVacuumpumpoperationbymeansofalevertobeinthe driver's 
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cabin. The output from the PTO shall be connected through an auxiliary propeller shaft to the Vacuum 
pump. The PTO can be actuated by operating the lever provided in the vehicle cabin or by operating a 
switch in the control panel. The actuation of the PTO shall be independent of the vehicle operation. 

 
However,oncethePTOisengagedtotheVacuumpumpthebrakesofthechassis\shouldautomatically 
beappliedi.e.,therewillbenomovementofthevehicleoncethePTOisengaged. 

 
PTO Engagement / Disengagement indication lamp shall be provided in Driver's Cabin at a suitable 
location to facilitate the indication for PTO Engagement/ Disengagement. 

 
 6.4 Vehicle Chassis  

The Vehicle shall have water cooled diesel Engine and chassis complete with a spare wheel and 
maintenance tools, which is having rated pay load capacity exceeding requirements of Vacuum pump. 

 
The Chassis shall have 6 x 2 power axle. 

 

The complete unit shall be mounted on vehicle chassis along with factory fitted with side PTO. The 
engagement / disengagement lever of PTO shall be located at a convenient place in the driver's cabin. 

 
PTO engagement & disengagement indication lamp shall be located inside the driver's cabin at suitable 
place for convenient operation. 

 
NecessarySupportsforPTOunits,propellershaftcouplings,universaljointsetc.Forpowerinputtoand output 
from PTO unit should beprovided. 

 
Vehicle shall be provided with robust steel bumper at the rear of vehicle. 

 
The engine shall be complete with standard features and accessories. covering the following: 

 
- Vehicle Chassis with standard sleeper cabin &PTO 

- DieselEngine,Watercooledwithsuitabletransmissionunit,powerassistedunitandclutchetc. 

- Power steeringsystem. 

- HydraulicserviceBrake,ParkingBrakeandFail-SafeBrake(ifany)Heavydutyframeandfueltank. 

- Leaf spring suspension with shock-absorbers at frontaxle. 

- Wheels complete with rim, tube andtyre. 

- Spare wheel complete with rim, tube andtyre. 

- Vehicle’selectricalsystemcompletewithstandardlightingarrangementswithcontrolsatdashboard and 

battery starting system withBattery. 

- Truck should have good climbingfeatures. 

 

6.5  Pump 

The foam tender shall be mounted with one centrifugal type, double stage pump. The pump shall be 
capable of discharging minimum 4000 lpm at 8.5 Kg/cm2. The suction of pump shall be from hydrant 
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discharge outlets under pressure or from the water tank of the tender. 

 

The pump shall be capable of discharging not less than 150% of the rated capacity at a head not less 
than 65% of the rated head. The shut off head of the pump should not exceed 120% of the rated head 
for the pumps. 

Pump shall be suitably mounted on the rear / midship on the chassis and shall be accessible and 
readily removable for repair and maintenance. The pump should have its control panel installed 
suitably. 

The pump shall be of rigid construction and shall be made of gunmetal/ any suitable light alloy, 
compatible with firefighting water and foam compound with stainless steel grade 304 shaft shall be 
suitable for use with saline water. The pump impeller shaft shall be fitted with antifriction bearings. The 
pump impeller neck rings and impeller rings shall be renewable types and the gland shall be self-
adjusting type. A drain plug shall be provided at the bottom of the casing. 

Primer: The pump shall be fitted with an automatic water ring /reciprocating primer. It shall be capable 
of lifting water at least from a depth of 7.0 m at a rate of not less than 30 cm per second. It shall be of 
such design as would not lead to its mechanical failure, would be easy in maintenance and would work 
satisfactorily even if it has been left dry for a long period. 

There shall be four delivery points on either side having standard gun metal instantaneous female 
coupling with screw from the water tank in normal condition. 

The delivery outlet of the pump shall be connected to the monitor and 4 numbers of screwed 63 mm 
female instantaneous couplings in accordance with IS: 903 – 1975. The monitor and other 63 mm 
female coupling outlets shall be fitted with lever-operated ball valves. 

The pump shall have one suction inlet on each side of the appliance. Each inlet shall be provided with 
two suction collecting heads to facilitate the pump suction to be connected to two 63mm hydrant 
discharge outlets with that help of hoses. The pump shall be able to take the suction from the water tank 
in normal condition. Suction line shall be provided with strainers, which shall be removable easily. 

Suction lines shall be provided with strainers, which shall be removable easily. 

The Engine compartment of chassis/fire Tender shall be protected with FDSS(Fire Detection & 
Suppression system)as per AIS:135 Std. The system shall be reusable, robost, one time installation. 

6.6 Power Take Off Unit 

A power take off unit of suitable gear ratio to match the engine & pump characteristics shall be 
provided. A separate lever in the main cabin should engage the PTO. Necessary supports for PTO 
units, propeller shaft couplings, universal joints etc. for power input to and output from PTO unit shall be 
provided. The drive assembly components (shaft, couplings etc.) shall be dynamically balanced. The 
details of the PTO such as its make, name of manufacturer etc. supported with catalogue/drawing shall 
be submitted along with the offer. 

 

6.7 Water Tank 

Water tank of 3000 litres capacity shall be suitably mounted on the chassis. It shall be fabricated out of 
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stainless steel grade 304/316 sheets; of minimum 5 mm thickness for bottom and 4 mm for sides, top & 
baffles. The gas tungsten arc welding (GTAW) with ER 309 MOL electrode or equivalent and 100% 
radiography shall be followed. Tank made of MS shall be epoxy coated. The tank should have 
adequate MS / SS angle reinforcement. 

 

It shall be provided with a baffles across to prevent surge while the vehicle is accelerating, cornering 
and braking and shall be so designed and mounted as to bring the centre of gravity as low as possible 
in the chassis. The baffles shall be provided with flanged 450 mm diameter manholes. 

It shall be rectangular / elliptical in shape and the mounting of the tank shall be flexible type to prevent 
the tank distortion due to the chassis flexion. The mounting should permit full contents of the tank to 
flow into the pump. 

An inspection manhole of not less than 450 mm size shall be provided on top, with a hinged or 
removable cover and shall be marked ‘WATER”. 

Suitable eyes shall be provided on the shell of the tank to enable it to be lifted off the vehicle for repairs / 
replacement as necessary. 

A cleaning hole of 250 mm diameter flanged type shall be provided at the bottom of the tank. The 
cleaning hole shall be clearly approachable from bottom of chassis and fitted with a 25 mm diameter 
drain pipe with a valve and plug connection and shall be taken down to a point well below the chassis 
without reducing the effective ground clearance. 

The tank shall be fitted with overflow pipes of suitable diameter to prevent pressure build up when 
connected to the hydrants and the discharge end shall be taken below the chassis without reducing the 
effective ground clearance. 

150 mm / 200 mm water filling pipe on each side of the vehicle shall be provided for water tank filling, 
fitted with 2/3 numbers of 63 mm instantaneous male couplings incorporating a strainer, NRV (Non 
Return Valve) and lever operated ball valves near the pump control panels. 

A water level indicator of the graduated glass tube with isolating cock valve (suitably protected) type or 
other suitable type shall be provided close to the control panel. It is suggested to have an illuminated 
level indication at control panel indicating full, 3/4, 1/2, 1/4 and empty. 

The complete tank shall be painted externally after fabrication. 

The tank shall be connected to the pump through a pipeline fitted with inverted stainless steel strainer 
and lever operated ball valves. 

All the piping shall be subjected to a hydraulic test pressure of 18 Kg/cm2 for a minimum 30 minutes 

All piping / fittings, internals, bolts and nuts of the tanks shall be of MS/stainless steel grade 304/316, to 
minimise galvanic corrosion. 

Water tank shall be tested for leakage period of 24 hours. 

The tank shall be provided with a breather valve / vent. 

6.8 Foam tank 

Foam Compound tank of 3000 litre capacity shall be mounted on the chassis. It shall be fabricated out 
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of stainless steel grade 304/316 plates of minimum 5 mm thickness for bottom and 4 mm thickness for 
sides & top. All external surface shall be suitably treated to resist atmospheric corrosion and painted. 

The foam tank shall be of rigid type rectangular / elliptical in shape with welded construction. The gas 
tungsten arc welding (GTAW) with ER 309 MOL electrode or equivalent 100% radiography is required. 

 

The foam tank shall be suitably baffled to prevent the surges while the vehicle is accelerating, cornering 
and braking and shall be so designed and mounted as to bring the centre of gravity as low as possible 
in the chassis. The baffles should have flanged man ways of 450 mm dia. 

The tank shall be fitted with a sludge trap have a cleaning hole of 250 mm diameter and 25 mm drain 
pipe with a valve and plug incorporated in it. The cleaning hole shall be flanged type and easily 
accessible from the beneath of the vehicle. The bottom of the tank should have a slight slope towards 
the sludge trap. 

The tank shall have 2 nos. of filling orifices of not less than 150 mm dia with a removable strainer fitted 
to it. The filler cap shall be clearly marked ‘FOAM’. 

The tank shall have one line on either side of 75 mm diameter with interconnection male coupling and 
level operated ball valve. 

The tank shall have minimum 1 no. of 450 mm diameter inspection manhole with hinged or removable 
covers. The manhole cover shall be marked ‘FOAM’ at the top. 

The tank shall be provided with a breather valve to enable automatic venting of the foam compound 
tank when the foam compound is drawn from it or when the tank in being filled. 

The draw off line shall be connected to the foam compound proportioner / indicator and pump and shall 
be 40 mm above the bottom of the foam tank. 

A foam solution transfer pump of rotary type of minimum discharge capacity of 192 Ipm at head of 3.0 
meters with necessary piping etc. shall be provided on the appliance to transfer foam compound from 
drum to the foam compound tank. The pump shall be manually operated. 

Provision shall also be made for drawing foam compound direct from an external source through a pick-
up while producing foam. 

The draw-off pipe shall be fitted with removable strainer of S.S. material. 

The draw off tube shall be connected to the foam compound proportioner and shall be 40mm above the 
bottom of the foam tank. The draw off tube shall have a non- return valve in addition to the main control 
valve. The draw off pipe shall he fitted with removable strainer of suitable material. Necessary foam 
piping shall be provided for foam monitor. 

One extra auxiliary foam compound pick up connection inlet of which shall be on the suction side of the 
pump shall be provided to enable foam compound to be induced into the pump from the open foam 
supply. A pick-up tube with strainer shall be also provided for foam monitor. 

Foam tank shall be tested for leakage period of minm. 24 Hrs. 

6.9 Foam Compound Proportioner 

Around the pump proportioner with variable setting selector valve (to induce 3 to 6% of foam 
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compound) shall be provided between the foam compound tank and pump. It shall be designed for 
operation by water under pump pressure. The proportioner shall be so installed that it should not be 
liable to mechanical or other damage. The selector valve should have four settings beginning with ‘On’ 
or ‘Off’ position. Each upward setting will result into an equal increase in the foam compound flow rate. 
The linkages for this purpose shall be as simple as possible to avoid distortion due to chassis flexion. It 
shall be very reliable and should not require frequent calibration checks. 

6.10 Water Cum Foam Monitors (UL Listed/FM Approved). 

There shall be one roof mounted water-cum-foam aspirating / non aspirating monitor of minimum 2580 
lpm capacity and 60 m horizontal water throw at 7.0 Kg/sq.cm. The monitor shall be capable of 
traversing through 360 degree in a horizontal plane and 900 up and 150 down in the vertical plane. The 
monitor and hand-lines shall be tested separately and in combination for delivering foam and water 
throw at rated capacity and range; within the pump capacity. The water cum foam monitor shall be UL 
Listed/FM Approved. 

 

6.11 Hand Lines 

Four hand lines each capable of delivering 2400 litres per minute of generated foam (Exp. ratio- 8) at a 
minimum pressure of 7 kg/cm2 shall be provided. Each hand line shall terminate into a foam making 
branch pipe of aluminium alloy arid fitted with 63mm male instantaneous connection. The hoses for the 
hand lines shall be of 30M length and 63mm dia and shall be of reinforced rubber line type conforming 
to IS: 636. It shall be possible to operate the monitor and hand line simultaneously. 

6.12 Hose Reel 

One first-aid hose reel shall be provided and mounted so as to be accessible for use from either side of 
the appliance. Swivelling guide rollers shall be fitted, where necessary, to prevent tubing from kinking. 
Hose reel shall hold not less than 60m of 19mm bore tubing hose in convenient lengths, terminating in a 
dual purpose shut-off nozzle. Crops foot coupling shall be used to join together the lengths of hose and 
to couple one end of the hose to the hose reel and the other to the shut off nozzle. The tubing shall 
conform to IS: 5132- 1969. The reel shall be provided with friction brakes to prevent over-run of tubing 
without affecting easy run of the reel. Plumbing between the pump and hose reel shall hayed clean and 
unobstructed water way of not less than 25mm in throughput without any restriction. The working 
pressure of the tubing shall not be less than 1.5 kg/cm2 and shall be of 60m long. Flow to the reels shall 
be controlled by manually operated ball type valves located suitably for ease in operation. Hose Reel 
shall be RRL Hoses. 

6.13  Dry Powder Extinguisher 

8 Nos. Dry powder extinguishers of 9kg capacity each shall be placed suitably on the appliance. The 
extinguishers shall have approved make conforming to IS: 15683. The dry powder shall conform to IS: 
4308. 

6.14 Body Work (shall comply with requirements given in OISD-115) 

Enclosed accommodation shall be provided for two men in front compartment including driver. Both the 
seats shall be independent. The driver’s seat shall be adjustable. The rear compartment of driver’s 
cabin should have one removable seat for full width of cab for crew members. All seats should have 
foam cushion and shall be covered with Rexene. Two doors on either side shall be fitted with safety 
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glasses and winding type regulators. The cab floor shall be provided with rubber mating. One roof light 
shall be provided in the driver’s cabin. Dual type visors and external rear view mirrors shall be fitted to 
the cab. 

The rear removable seat should have box type arrangement to accommodate batteries and other 
important equipment. Six numbers of hooks shall be provided above the rear seat at suitable height for 
hanging helmets. 

 

The entire structure of appliance including that of drivers cabin shall be a welded structure made from 
anticorrosion treated M.S. pressed sections and channels structural steel (IS : 2062) with minimum 2 
mm or 3 mm thickness aluminium sheet panelling outside. 

Sufficient number of lockers for storage of all equipment shall be provided with external access. The 
height shall be not more than 1.67 m so as to be accessible from ground level. The bottom of all the 
lockers shall be of chequeredaluminium plate of 4 mm thickness fitted on the base frames to avoid 
bending of the plates. Sides of the lockers shall be of 2 mm aluminium plate with suitable stiffener. The 
top of lockers should have roof there by providing a working platform for access to tank tops and also 
the roof mounted monitors. 

All the lockers shall be fitted with internal lighting with proper guards and suitably located 

‘ON-OFF’ switch. A master switch for isolating the locker lighting circuit should also be fitted in the 
driver’s cab. 

All the lockers shall have snap coupling belt fasteners to keep equipment in its place and order. All the 
lockers and other compartments shall be suitably provided with heavy-duty doors. All the lockers should 
have self-draining of all wash down water. 

Grab rails and non-slip steps shall be provided to give access to the roof of the appliance and for easy 
and speedy removal and mounted of ladders. 

No part of the bodywork shall reduce the ground clearance to less than 36 cm or increase the overall 
width more than 2.42 m. The highest part of the appliance with the ladder and monitor mounted on it’s 
should not exceed 3.6 m from ground level. The construction of superstructure should not reduce the 
angles of approach and departure below 30 degrees. 

Stability: The stability of the appliance when under fully equipped and loaded condition shall be such 
that if the surface on which the appliance stands is tilted to either side, the point at which over turning 
occurs is beyond an angle of 27 degrees. 

A suitable space shall be provided to keep 10 lengths of 63mm size fire hose each of 30m length. 

A 7.50m long aluminium two-piece extension ladder shall be mounted on suitable gallows fitted with 
rollers and designed to facilitate easy and quick removal of the ladder by one man from the rear of the 
appliance. The ladder in general shall conform to IS: 4571. 

 

6.15 Control Panel 

Adequately illuminated pump operating control panels shall be provided suitably. The control panel 
should include the following: 
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Throttle control for the engine. 

Pump pressure gauge calibrated to 25 kg/cm2. 

Hydrant connection for water tank filling pipes. 

Delivery outlets of the pump along with the control levers. 

Control for using the auxiliary foam compound pick-up tube; 

Operating instruction plate; and flushing out instruction plate. 

Compound gauge as per IS: 951. 

Suction inlet of pump. 

Water tank contents gauges (calibrated) 

Foam tank contents gauge calibration in liters. 

Pump suction – water tank isolating valve control. 

Foam tank isolating valve control.Foamproportioner valve control. 

Delivery outlets of the pump along with the control levers. 

The monitor valve control. 

Engine cooling water temperature. 

Illuminated water tank level indication. 

Illuminated foam tank level indication. 

System schematic etched in brass plate. All levers, switches, valves, inlets / outlets, gauges etc. shall 
bear identification on brass plate duly riveted. 

Foam pickup tube valve assembly 

Engine oil pressure gauge 

Priming pump engagement lever 

Lighting for control panel illumination 

Digital flow meter for foam monitor 

Valve control for hose reel 

The dashboard panel in the driver’s cabin should have: 

Engine Oil Temperature Gauge 

Engine Oil Pressure Gauge 

Ammeter battery charging rate. 

Air pressure gauge for the braking systems. 

Fuel tank contents gauge calibrated in liters. 

Odometer calibrated in KM. 
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Speedometer calibrated in KM/hr. 

Siren switch 

Ignition switch. 

Engine cooling water temperature gauge. 

Master switch for batteries. 

In addition to the above, other items may also be provided that may be considered essential. 

6.16  Accessories 

Foam Tender shall be provided with the following accessories in addition to those normally fitted to the 
chassis. All the accessories shall be suitably fixed in position, shall be kept in position, or shall be kept 
in lockers or other suitable place on the tender. 

1 No. Electrically operated siren to be mounted externally. 

2 No. Fog lamps powered by the battery of the appliance shall be low mounted in front of the appliance. 

4 No. Reversing lights four numbers – suitably situated to assist reversing. 

2 Set. Blinker type traffic indicators. 

1 Set. Twin amber blinker lights cabin roof mounted. 

1 Set. Search light with 100 meters length of cable with tripod etc., complete 

1 No. An adjustable spot light 

2 No. Portable inspection lamp with brackets to be clamped to the battery 

1 Set. All tools required for normal routine maintenance of the appliance, which are not included with 
the kit of the chassis 

1 No. Removable Spark arrestor fitted to the exhaust of the engine 

1 No. A trickle charger 250 AC supply for self-charging of battery being charged. It shall be fitted in the 
driver’s cabin. 

Wind screen wipers (Electrically operated of approved design) if not provided with the chassis. 

1 No. Hydraulic jack – 25 tones capacity 

1 No. Oil feeder. 

1 No. Grease gun. 

1 No. First Aid Box. 

Public address system: Battery operated with a control panel in driver’s cabin shall be provided. One 
loud speaker shall be mounted on driver’s cabin roof and shall be capable of rotation in all directions. 
The range shall be 1 km in still air and 500 m in noisy areas. 

2 No. Suction hoses and fittings 

6.17 Equipment for Tender 
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10 No. Fire hoses 63 mm 

Fire extinguishers 

Nozzles & branches 

Foam making branch-line 

6 No. Mechanical foam generator 2400 lpm (foam) 

 

Adaptor 

4 Nos. Devilling breaching made out of Gun metal (IS : 5131 – 1969) each having two 63mm female 
instantaneous type outlets 

2 Nos Collecting breaching made out of Gun metal (IS : 905 – 1968) (One 140mm outlet with round 
female threads and 2 female instantaneous type inlets). 

1 No. Lug spanner (IS : 903 – 1971) 

1 No. Fireman’s Axe (IS:5505 – 1999) 

1 No. Nylon rope, 50 mm circumference, 30 m long (IS : 9048 – 1960) 

1 No. Ladders : 7.5 m long aluminium two Piece extension ladder (IS : 4571) 

1 No. Breather Apparatus 

1 No. Fire Proximity Suit 

8 Lengths. Armoured suction hose of suitable 140 mm dia. Complete with rounded threaded coupling 
2.5 m long Each confirming to IS 2410 

1 Set. Sunvisor 

1 No. Manually operated fire bell 

6.18  Painting& Marking 

The entire appliance shall be painted in ‘Fire Red’ paint of shade No.536 of IS: 5-1961 (yellow colour 
optional) and thickness of 0.15 to 0.20 mm using double coat spray painting on the outside. 

Also, on either side of the appliance, monogram shall be painted. The lettering of ‘FOAM TENDER’ 
shall be written in golden yellow colour at suitable places. 

The driver’s compartment shall be laminated and the inside of lockers shall be painted cream. Lockers 
shall be finished in shadow board painting to show the position of each piece of equipment. 

The chassis and wheel arches shall be painted black. 

Water piping shall be painted red, foam compound piping yellow and water / foam solution in red & 
yellow stripes. 

Two coats of anticorrosion paint and one coat of zinc phosphate primer shall be applied before painting. 

The appliance shall be clearly and permanently marked with the following, preferably on a metal plate 
attached in the driver’s cabin and also near pump operating control panels; 
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a) Manufacturer’s name or trade mark; 

 Year of manufacturer 

Capacity of pump in Ipm water tank in liters and foam tank in liters 

Engine and chassis number 

Pump number 

 

6.19 Acceptance Tests 

Following tests shall be carried out before commissioning the vehicle: 

The design of tender shall be such that it will not affect the Chassis characteristics as specified by the 
chassis manufacturer such as break efficiency etc. with appliance fully loaded. 

Road tests to check chassis, manufacturer’s rating for acceleration, maximum speed, braking efficiency 
and turning circle with appliance fully loaded. 

The stability of the appliance shall be such that when under fully equipped and laden condition, if the 
surface on which the appliance stands is tilted to either side, the point at which over turning occurs is 
not passed at an angle of 27 degree from horizontal. 

When the vehicle is brought to a stop in 9 m when travelling at 32 KM/hr. fully loaded and manned on 
pavement without any adverse effect on mounted equipment. 

Pump test to check pump manufacturer’s rated output at varying pump pressure for a continuous period 
of 4 hours. During this test, the temperature of engine should not exceed the rated temperature and that 
of lubricating oil 79 Degree Celcius. 

The priming device shall be tested within a vertical lift of 7.0M measured from water level to the centre 
second of suction eye of the pump at a rate of not less than 30cm per second. 

Foam Monitor and hand-lines Test : Monitor performance for rated flow and throw shall be tested. 

Foam making equipment shall be applied to check the induction ratio of foam compound, total foam 
discharge rate and expansion ratio of foam production using the foam compound available in India as 
per IS:951. 

AII the piping shall be subject to a hydrostatic test pressure of 18.0 kg/cm2 for a period of minimum 30 
minutes. 

Foam tank and water tank shall be tested for leakage. The tanks shall be kept full with water and shall 
be observed for 24 hours for leakage. 

6.20 Instruction(s) Book 

A set of illustrated books along with as built drawing, flow diagram, general assembly & cross sectional 
drawing for pump, drawings of PTO, line diagram for electrical circuits for foam tender for guidance, 
including operating and normal maintenance procedures for the appliance, shall be kept. The test 
certificates and original manuals of all the bought out items shall be kept. The books should include an 
item-wise and illustrated spare parts lists giving reference number to all wearing parts with a view to 
ensure that adequate number of such spare parts are made easily available, when necessary. It should 
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also include as built line diagrams showing all piping work connecting, water tank, foam tank, foam 
proportioning system and pump. All inspection and testing records including calibration and hydro-
testing certificates shall be included in manual. 

6.21 Spares 

A complete set of recommended spare parts for foam monitors, foam proportioner, pump, battery 
charger etc. shall shall be kept with tender. The spares shall be recommended by the vendor for 2 
years trouble free operation. 

 

6.22 Inspections 

Inspections shall shall be carried out for various materials / quality of work at various stages of 
procurement / fabrication / body building of the Foam Tender. Vehicle should confirm to Motor Vehicle 
Act 1988 and Motor Vehicles Rules thereunder. 

6.23  Information Required From Supplier 

The SUPPLIER shall furnish the following information along with the offer and for approval prior to 
fabrication (and those included in vendors drawing and data equipment). 

Flow diagram of the appliance (indicating the sizes of pipes). 

Plan and elevation of the appliance showing various equipment. 

Pump characteristic and performance curves with the pump working on hydrant and the water tank, 
with manufacturer's catalogues and Model No. etc. 

Line diagram showing all piping and valves etc. 

Line diagram of all electrical circuits 

Catalogues for all bought out items with Model No. 

The test certificates and original manuals of all the bought out items shall be kept. 

The books should include an item wise and illustrated spare parts lists giving reference number to all 
wearing parts with a view to ensure that adequate number of such spare parts are made easily 
available, when necessary. It should also include as built line diagrams showing all piping work 
connecting, water tank, foam tank, foam proportioning system and pump. All inspection and testing 
records including calibration and hydro testing certificates shall be included in manual. 

Following information shall be furnished by the SUPPLIER along with the appliance. 

Operating and maintenance manual 6 sets 

Final drawings as described above 6 sets 

Original I Transparencies incorporating the as built information shall be got signed by inspection 
Engineer before submitting to IGGL for records. 

Allaboveequipment,unitsandcomponentsshallbemountedonvehiclechassis,fullyassembled,piped, 
wired, tested and painted for severe corrosiveenvironment. 
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7.0 QUALITY ASSURANCE, INSPECTION &TESTING 

 7.1 QualityAssurance  
 

VENDORshalloperateaqualitysystemsatisfyingtheapplicableprovisionsofISO9000(series).The 
effectivenessofthequalitysystemandtheVENDOR’scompliancewithitshallbesubjecttomonitoring by 
PURCHASER and in addition, may be audited following an agreed period ofnotice. 

 
TheVENDORshallsubmitaqualitycontrolprogramforPURCHASERreviewatthetimeofoffer.The 
VENDOR shall provide facilities for and cooperate with PURCHASER and statutory authority 
inspectors during manufacturing, assembly andtesting. 

 
 7.2 Factory Inspection andTesting  

 
VENDORshallsubmitforreviewandapprovalbythePURCHASERanInspectionandTestPlan(ITP) 
covering all relevant components, completed equipment andsystems. 

 
VENDORshallprovidePURCHASERwithreasonableaccesstotheirandtheirSUB-VENDOR'splant 
facilities in order to verify that equipment is manufactured and tested asspecified. 

 
A detailed test procedure of shop tests shall be submitted at least one (1) month in advance of any 
testing and shall be approved by the PURCHASER. 

 
Allinstrumentsusedforconductingtestsshallbecalibratedbeforethetestsandcalibrationcertificates shall 

be furnished at the time oftesting. 

 
Thevarioustestscarriedoutasdescribedinthissectionshallbeproperlyrecordedandplotted.Such 
documentsdulysignedbyVENDOR’sinspectorsandthethird-partyinspectors,shallbesubmittedto 
PURCHASER 

 
Material certificates and test certificates shall be supplied along with the equipment. Inspection  
documents for tank plates and nozzles material shall meet the requirements of this requisition. 

 
VENDORshallprovideweeklyreportsduringprocurementandfabricationphasesindicatingprogress 
status. 

 
100% UT & 100% MPI/ DPI will be carried out on parent materials, lifting lugs &lifting aids material. All 

welds on lifting lugs &lifting aids shall be subject to a 100% MPI test both before/after the load test. 
 

AlltheacceptancetestsshallbecarriedoutbyPURCHASER/Thirdpartyinspectionagency for each FTV 
without any extracost: 

 
The complete unit shall be trial assembled and dimensionally checked prior to shipment. This 
activity shall be witnessed by the PURCHASER and/or hisrepresentative. 

 

8.0 SURFACE PREPARATION ANDPAINTING 

All equipment, exposed steelwork, piping and all items within the package shall be prepared and 
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painted in accordance with Project Specification for External Painting & Protective Coating. 

 
The vehicle with cabin and tank etc. shall be painted with “Fire Red” paint of shade no. 536 of IS:5- 
1961 on the outside with "IGGL" logo painted in blue colour and name "INDRADHANUSH GAS 
GRID LIMITED" in Hindi and English on both sides of the vehicle. The driving compartment and 
inside of cabin shall be painted in Grey. The chassis and wheel bars are to be painted with synthetic 
enamel black. Pipes to be painted in blue colour. The system should have the following marks at 
conspicuous location: 

 
i) The manufacturer's name ortrademark. 

 
ii) Year of manufacture. 

 
iii) ControlPanel:Thecontrolpanelshallbemadefrom10SWGCRCsheetandshallhavegreycolor finish. 

All controls in the panel shall be identified withnameplates. 

 
All the exterior / exposed surfaces of the cabin / vehicle shall be treated for rust proofing than finally 
with high gloss finish. All the logos and lettering shall be printed with computer generated stencils. 

 

9.0 SPARE PARTS AND SPECIALTOOLS 

 9.1 Spares  
 

 Erection, Pre-Commissioning & Commissioningspares 
 

VENDOR shall provide and include in its scope of supply for each vehicle the recommended spares 
parts for the equipment, instruments, valves etc. within his package to cover the Erection, Pre- 
Commissioning & Commissioning of the FTV. 

 
If,however,anyadditionalspareisconsumedduringErection,Pre-Commissioning&Commissioning over 
and above the included Erection, Pre-Commissioning & Commissioning spares, the same shall 
beprovidedbytheVENDORatnoextracosttoPURCHASERatthetimeoferection&commissioning. 

 
 Spares for two years Normaloperation 

 
VENDOR shall furnish for each vehicle an itemised list of recommended spares with unit prices for 
two years normal & continuous operation of the complete package (including Mechanical, Electrical 
and Instrumentation spares) required. 

 
Original Equipment manufacturer's recommendations shall be followed by the VENDOR in the 
preparationofrecommendedsparepartslist.AllsparepartsfurnishedbyVENDORshallbewrapped 
andpackagedtopreservethepackageundernormalconditionsofstorageanticipatedatprojectsite. 

 
Thesamepartsshallbetaggedbystainlesssteeltagsandcodedsothatlateridentificationastotheir intended 
equipment usage will be facilitated. All items supplied shall be packaged separately and clearly 
marked as "Spare Parts" and shipped with the equipment in accordance with the instructions from 
PURCHASER. Packing lists shall be furnished complete and in detail so that parts can be handled 
withoutuncrating 
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 9.2 SpecialTools  
 

The VENDOR shall supply one (1) set of special tools & tackles for each vehicle required for the 
erection and/or maintenance of the equipment including all ancillary equipment. 

 
Special Tools & Tackles means all such tools / tackles those are specific to the erection and/or 
maintenance of the supplied equipment/package, and are normally not expected to be available in a 
plant workshop, but without which it would be difficult or time-consuming to do erection and/or 
maintenance of the supplied equipment/package. 

 
The VENDOR shall identify the special tools required with Bid. Special tools shall be itemized and 
submitted for review. Special tools shall be itemized and submitted for review. 

 

10.0 GUARANTEE ANDWARRANTY 

The VENDOR shall guarantee that all equipment and its internals/ accessories within his scope of 
supplyshallmeettheperformancerequirementsasstatedinthisrequisition,specificationsandother 
applicable documents when operating under the specified design and operatingconditions. 

 
The VENDOR shall be responsible for Mechanical Guarantee for the Equipment. 

 
The VENDOR shall warrantee the mechanical design, material, workmanship and performance 
requirements as stated in this specification continuously for all conditions stated, for the time 
mentioned in the Tender. 

 
Ifduringthemechanicalwarrantyperiod,anypartoftheequipmentprovesdefectives,VENDORshall 
replace such defective parts at their own cost andexpenses. 

 
The VENDOR shall guarantee that all work will be performed in accordance with good and sound 
engineering and construction practices and within the requirements of this specification. The 
equipment, accessories and all the materials supplied by the VENDOR shall be free from defects, 
shall be suitable for the use for which they are intended and shall perform in accordance with the 
requirements of this specification. 

 
The VENDOR shall agree to promptly correct, at his own cost at site, all the defects and mal- 

performanceoftheequipmentand/ortheaccessoriessuppliedbyVENDORtocomplywithobligation 
expressedorimpliedundertheTenderandtoextendthewarrantyperiodforthedurationrequiredto remedy 
suchdefects. 

 
The VENDOR shall assume full responsibility for the proprietary equipment and component supplied 
by him, and his SUB-VENDOR, incorporated in the package are in accordance with this requisition. 

 
TheVENDORshallguaranteethestabilityofthematerialofconstructionforthedutiesrequired,even if the 
PURCHASER has specified the type and the grade of material to beused. 

 

 11.0 TRAINING 

VENDORshallprovideO&MtrainingtoPURCHASER’sOperationsandMaintenancepersonnel.This 
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trainingshallbeprovidedforthePackagesuppliedincludinganySUB-VENDORequipmentincluded in 
thepackage 

 
TheVENDORshallarrangeforatrainingofPURCHASER’sengineersatsiteforEquipment/Package 
supplied. The training shall cover the design, operation, and maintenance aspects by the 
representative of respective manufacturer and for a minimum of 5 working days for a group of 10 
engineers. 
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1.0    Specifications for erection 
  
1.1 Erection of Equipment 
 

Major activities involved in erection, testing & commissioning are enumerated below.  
However, any other activity not mentioned but required for total work execution shall be 
included in the scope of work of the Tenderer. 

i) Receiving of equipment/ material, unpacking, storage, transporting the same to 
respective erection site. 

ii) Safe custody of equipment/ material from time of receipt till these are installed and 
handed over.  

iii) Cleaning, flushing and lubricating equipment / material before assembly, erection 
and testing. Servicing, greasing, packing the supplied valves as required by Owner / 
MECON 

iv) Checking of foundation levels, centre lines, orientation, locations etc. 

v) Assembling, coupling, fitting, fixing, jointing, aligning various sections of equipment 
etc. by welding /bolting etc. as per the drawings. 

vi) Servicing of anchor bolts. 

vii) Supply and fabrication of liner plates, shim plates. 

viii) Installing the equipment on foundation /structures/ platforms / walls/ columns as the 
case may be in proper orientation. 

ix) Construction of civil pedestals for supporting the pipelines and construction of 
foundations for structural columns of pipe bridge  

x) Fixing and grouting of anchor bolts and base frame for pumps including supply of 
non-shrink grouting mix. 

xi) Supply, assembly, positioning, fixing of all accessories (platform, ladder, internals) on 
the main equipment. 

xii) Providing temporary supports, scaffolding, staging etc for supporting equipment, 
pipes etc as required during the construction, installation, and erection or testing.  
Removing the same after the completion of the job and keeping the area clean.  
Wooden ladders are not acceptable.  Tenderer shall use metallic ladders only. 

xiii) Protecting properly all installed and uninstalled equipment/ material from theft, 
damage, pilferage and becoming a hazard to life and property.  Protecting nozzles, 
flanges, machined parts, open pipe ends etc. by covering them with plastic pipe 
caps/ flange caps, wooden blanks, etc. 

xiv) Cleaning of equipment (internal & external) before testing. 
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xv) Testing of pipelines, equipment as per the requirement, specifications and standards. 

xvi) Draining, emptying and cleaning the pipelines, equipment after testing and painting 
providing necessary drain points. 

xvii) Opening/closing manholes/ nozzles etc. as required during pre-commissioning. 

xviii) The following jobs are also included under Tenderer’s scope of work for pumps, 
motors (Fixing, aligning etc of equipment shall be done only by skilled millwright 
fitter who will be approved by Owner/MECON before commencement of such work in 
case felt necessary). 

- Servicing of coupling, stuffing box, and bearings. 
 

1.2 Erection of Fire Fighting Pipeline  
 

The handling, laying and welding of pipelines shall be carried out conforming to relevant 
codes / standards unless otherwise stated in the specification given below. 

There may be variation between dimensions shown in drawings and actually existing at site 
due to minor variations in the location of equipment, inserts, structures, etc. To take care of 
these variations “Field welds” shall be provided during piping fabrication. An extra pipe 
length of 100 mm over and above the dimensions indicated in the drawings may be left on 
one side of the pipe at each of the field welds. During erection, the pipe end with extra 
length at each field weld, shall be cut to obtain the actual dimension occurring at site. 
Isometrics, if supplied may have the field welds marked on them. However, it is the 
responsibility of the Tenderer to provide adequate number of field welds. In any case no 
extra claims will be entertained from the Tenderer on this account. Wherever errors / 
omissions occur in drawings and Bills of materials, it shall be the Tenderer’s responsibility to 
notify the Engineer-in-charge prior to fabrication or erection. 

Based on the site conditions, the routing of pipelines shown in the drawings may require 
modification.  The Tenderer shall execute the work under his scope of work accordingly as 
directed by the Engineer in charge. 

The measurement for laying of pipelines shall be based on measurement along the centre 
line of the pipeline, inclusive of fittings but exclusive of items such as valves, strainers, etc. 

The anti-corrosive treatment to the pipes to be laid underground shall be provided as 
specified in 11.00. 

1.3 Erection of pipe above ground 
 

Fire fighting pipelines shall be routed and located as per final approved piping drawings 
keeping in view the piping specifications.  No deviations from the arrangement shown shall 
be permitted without the written consent of Owner / MECON.  

In general, pipelines shall be routed above ground. However, where road crossing is 
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involved as indicated in the layout drawing, the pipelines shall be routed under ground.  

Pipelines shall be routed in a pipe bridge at about 6.5m height between the pump house 
and Tank lorry-filling gantry. At the Tank lorry-filling gantry, the pipelines shall be laid at 
around 5m level supported from building structures. 

All pipe work shall be designed with sufficient flexibility to prevent development of 
undesirable forces or movements at the point of connection to equipment at anchorage or 
due to thermal expansion. Flexibility shall be provided by change of direction or by use of 
bends, loops or offsets. 

Location and design of pipe supports shown in approved arrangement drawings/ support 
drawings should be strictly adhered to.  Pipe supports i.e. restraints, such as guides, stops, 
anchors must be made in such a manner that they will not contribute to the over stressing 
of a line, while protecting a weaker or more sensitive component. e.g. pump. 

Flanged joint shall be used for connections to vessels, equipment, flanged valves and road 
crossings and also on suitable straight lengths of pipelines at strategic points to facilitate 
erection and subsequent maintenance work. 

While fitting/ welding of matching flanges care shall be exercised to properly align the pipes 
and to check the flanges for trueness, so that faces of the flanges can be pulled up together 
without inducing any stress at the pipes and equipment nozzles. 

All flange facings shall be true and perpendicular to the axis of pipe to which they are 
attached. Boltholes of the flanges shall straddle the normal centerlines unless different 
orientation is shown in the drawing. 

Steel to cast iron flange joints shall be made up with extreme care, tightening the bolts 
uniformly after bringing flange flush with gaskets with accurate parallel and lateral 
alignment. 

Flanged connections at the pumps, fittings, accessories, etc. shall be made in such a way as 
not to induce any stress due to misalignment, excessive gap etc.  The final tightening shall 
be carried out when the machines are aligned completely and specifically authorised by 
Engineer-in-Charge.  Temporary protection covers shall be provided at all flanged 
connections of pumps, until the piping is finally connected. 

Pipelines shall be laid sloping towards drainage points. 

The Tenderer shall maintain slopes specified for various lines in the drawing. Corrective 
action shall be taken by the Tenderer in consultation with Engineer-in-charge wherever the 
Tenderer is not able to maintain the specified slope. 

Vents and drains shall be provided on each line at the highest and lowest points respectively 
to release the trapped air during hydraulic testing and to drain out the test fluid after 
testing. These openings shall be plugged and welded after the test. 

After the piping is erected in final position, it shall be cleaned, tested for tightness and kept 
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dry as described in the specification. 

All valves shall be provided with the operating handle/ lever/ wrench within easy reach. 
Where ever necessary, operating platforms shall be provided. 

Installation of line mounted equipment / items like filters, strainers sight glasses, etc., 
including their supporting arrangements shall form part of piping erection work and no 
separate payment shall be made for this work. 

The Tenderer shall provide all required supports, anchors, saddles, hangers, rollers, clamps, 
u-bolts, guides, spring supports, sway bracings, vibration dampers etc for aligning and 
controlling the pipe work. Supports shall prevent, under operating conditions, excessive 
stresses and excessive vibration of supporting elements from possible resonance with 
imposed vibrations. 

Wherever additional flange joints/valve fittings are required, the same shall be provided 
after taking approval of the Engineer – in-charge. 

All suitable hoisting tackles/ equipment should be used for speedy and safe handling of 
pipes while laying the pipes on supports, specifically in case of surface coated pipes. Such 
tackles/ equipment shall be provided with cushioning material to avoid damage to the lining 
/ coating of the pipes. 

The inside of the pipes shall be cleaned of stones, sand, dirt, oil, grease etc. thoroughly 
before laying. The cleaning process shall include removal of foreign matter such as scale, 
sand, weld spatter, cutting chips etc. by wire brushes, cleaning tools etc and blowing out 
with compressed air and / or flushing out with ordinary water.  

1.4 Buried Pipe 
 

All buried pipe work shall be laid with earth cover sufficient to avoid damage from pressure 
of vibration caused by surface traffic. Minimum earth covering over the pipe shall be 1200 
mm from the finished ground level area in areas subject to temporary loads and 1000 mm 
from finished ground level in areas not subject to temporary loads. Where the buried depth 
is less than these limits, permission from the Engineer-in-charge shall be taken. All buried 
pipelines shall be provided with anti corrosion wrapping and coating as specified. 

The excavation of trenches shall be so carried out that the digging of trenches does not go 
far ahead of the pipe laying operations, so as to prevent risk of landslide. All work shall be 
so organised that trench digging, pipe laying, testing and back filling of trenches follow one 
another closely. 

All buried pipes shall be hydro tested before wrapping and coating. 

Where loose earth is met during excavation or where trench is very deep, sidewalls shall be 
shored properly with timber or other means. 

The trench shall be excavated to proper width (min. for single pipe 800mm) and depth. In 
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case of pipeline passing through existing RCC/ asphalt driveway, Tenderer shall refill the 
excavated driveway and bring it to its original finish. No additional claim for such work will 
be entertained. 

All underground pipelines crossing rail tracks or roads shall be through culverts or RCC non 
pressure pipes of the approximate class as indicated in the drawings to suit the site 
conditions. 

It should be ensured that while laying the pipes no foreign materials like stones, sand, 
gunny bags, bits of welding rods, muck, weld materials etc. are left inside the laid pipes. 
The Tenderer should ensure that the coating / wrapping of the pipes are not damaged while 
drawing the pipes through RCC pipes. If there is any damage, it shall be rectified by the 
Tenderer at his cost.  

At the end of each day of work, the free ends of the laid pipes must be kept properly     
sealed. 

Special care shall be taken to place the pipes in the trenches.  If any damages are caused 
during laying/ residual welding of pipes in trenches, floating of pipes in water in trenches, it 
shall be the Tenderer's responsibility to get them repaired and no claim whatsoever on this 
account will be entertained by MECON/ OWNER. 

On completion of testing and painting of pipelines, the trenches shall be filled as per     
specification. The entire responsibility lies with the Tenderer for taking care of the pipes 
including lining/ coating of the pipes. 

1.5 Pipe Sleeves 
 

Pipe sleeves shall be provided for pipes passing through foundations, walls, floors, roofs 
etc., they shall be of sufficient size to permit the passage of flanges or fittings assembled 
with the line. The annular space at the ends between the sleeve and the pipe shall be sealed 
with cement concrete. 

All required operating platforms, valve stands, access ladders, handrails, pipe crossovers etc 
shall be erected after the piping has been installed. Structural steelwork in connection with 
those items shall conform to the relevant Indian Standards for structural steel work. 

 
2.0       Welding 
 

All pipe work shall be of butt weld construction. Flanged joints shall also be provided to 
match the connecting ends of equipment, valves or where specified. Where specific 
equipment-piping connection necessitates several joints, unions shall also be provided. Only 
qualified welders proficient in welding in the vertical and overhead positions shall be allowed 
to weld these pipelines. Preferably welders with proficiency certificate from Govt. Test House 
or equivalent recognised authority should be put on the job. It shall be Tenderer's 
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responsibility to arrange for and bear all costs towards testing of welders. 

The following steps shall be taken besides controlling quality in general, to make effective 
control in carrying out welding: 

Welding procedure (PQR & WPS) shall be prepared in line with ASME SEC. IX and tests shall 
be carried out to qualify the procedures. Number of procedures will depend on variables like 
positions of welding, thickness range, etc. Once a welding procedure is qualified, strict 
adherence to it shall be made during actual welding. 

Welders employed shall be qualified as per ASME SEC. IX. MECON / OWNER will have the 
right to check/ witness the certificate(s) / test(s) before and / or during execution of work. 

Makes of welding consumables such as electrodes, filler wires, argon, etc. shall be approved 
by MECON / OWNER before they are used. Such consumables are, however, subject to 
qualifying initial check tests as per ASME codes. 

The Tenderer shall submit batch test certificates, from the electrode manufacturers, giving 
details of physical and chemical tests carried out by them, for each batch of electrodes to be 
used. 

Guidelines for acceptance of weld defects detected by radiographic / ultrasonic tests, 
wherever applicable, shall be governed by ASME SEC.VIII, Div-I. 

All electrodes shall be purchased in sealed containers and stored properly to prevent 
deterioration. The electrodes removed from the containers shall be kept in holding oven at 
temperatures recommended by the electrode manufacturer. “Out of the oven time” for 
electrodes, before they are consumed, shall not exceed the limits recommended by the 
electrode manufacturer. The electrode shall be handled with care to avoid any damage to 
the flux covering. 

All low hydrogen type of electrodes shall be rebaked at 350°C for 1-hour minimum and 
stored in ovens kept at 80-100°C before use. Recommendation of the electrode 
manufacturer shall be followed if available. 

The electrodes, filler wire and flux used shall be free from rust, oil, grease, earth and other 
foreign matter, which affect the quality of welding. 

Welder’s qualification test report as per IS: 817, electrode and material test certificate from 
manufacturer shall be furnished. 

Welding process shall be manual shielded metal arc process.  Standard quality line up jigs 
and fixtures should be used to ensure sound welds.  The cutting of pipes and welding shall 
conform to specifications and to the satisfaction of MECON/ OWNER site engineers.   

Welding shall not be performed when surfaces to be welded are wet, when rain is falling on 
such surfaces or during the period of high winds unless the welder and the works are 
shielded in an approved manner. 

Joint preparation for welding shall be so as to leave a smooth finished profile free of cavities 
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and conforming to standard practice.  Edges shall be cleaned of paint, rust, scale, slag, dirt 
and other foreign matter before welding. 

The throat thickness of the tack welds shall be similar to that of the initial root to be 
deposited in the groove and where necessary the extremities of the tack welds shall be 
dressed by grinding, chipping and flame gauging to facilitate proper fusion when they are 
incorporated in the initial root run. Bridge tacks (above the weld) shall be removed. 

All slag and scales etc. shall be removed from the surfaces of each completed bead before 
depositing the next bead. 

The finished weld shall present a smooth bright and shiny surface of constant width and 
uniformly spaced ripples. The welds shall be free from slag pockets, porosity, undercutting, 
incomplete penetration and fusion and other weld defects. 

The weld protrusions, spatter etc., on the weld surface and adjacent area shall be removed 
so as to leave the surface smooth and clean. 

The weld shall not project beyond the plain surface in butt weld by more than 2mm. 

All valves, flanges, risers, bends and other fittings shall be in perfect plumb and care shall be 
taken to align the pipelines and bends properly to keep the symmetry of the pipeline layout. 

To maintain the specified alignment and gap during welding the pipes shall be securely held 
in position by technical means, tack welding or by welding on bridge pieces.  Electrodes or 
filler rods used for tack welding shall be of the same quality as those for completing the first 
run of the weld. Welding electrodes used shall have approval from OWNER/MECON.  The 
following make of electrodes are acceptable:  

 Advani Oerlikon,  
 Philips, 
 D & H Sechron,  
 GEE, 
 Esab,  
 Honavar Electrode Ltd., 
 Mailam.   

Any other reputed make with the approval of OWNER /MECON 

Welding Electrodes for wall thickness up to 14mm shall be 6013 AWS and for wall thickness 
more than 14mm the electrode shall conform to 7018 AWS. 

For root welding of pipe joints, the electrodes shall be 6010 AWS 

All electrodes shall be purchased in sealed containers and stored properly to prevent 
deterioration.  The electrodes removed from the container shall be kept in holding ovens at 
temperature recommended by the manufacturer. 
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2.1 Visual Inspection 
  

Inspection of all welds shall be carried out as per the latest editions of the applicable codes 
and specifications. All finished welds shall be visually inspected for parallel and axial 
alignment of the work, excessive reinforcement, concavity of welds, shrinkage cracks, 
inadequate penetration, unrepaired burn-through, under cuts, dimensions of the weld, 
surface porosity and other surface defects. Undercutting adjacent to the completed weld 
shall not exceed the limits specified in the applicable standard/code. 

2.2 Preparation of pipe ends 
 

For pipes intended to be in axial alignment, the plane of the pipe ends shall be square with 
the axis of the pipe. 

The pipes, which were intentionally out of the axial alignment, the plane of the joint shall 
bisect the angle between adjacent pipes.  

All tack welded butt joint assemblies shall be inspected to ensure root gap alignment, quality 
of tack welds, their root penetration section and cleaning and freedom from crack.  Any 
substandard tack weld shall be cut out and remade up to the standard before starting the 
welding. 

2.3 MS pipe joints 
 

The ends of pipe 4.5mm and under in wall thickness need not to be bevelled.  The ends of 
all pipes over 4.5mm wall thickness shall be bevelled to an angle of 30 degree for electric 
arc welding and to an angle 37-1/2 degree for gas welding.  Where bevel is made with a 
cutting torch, the cut edge shall be mechanically cleaned to remove all scale, oxides and 
irregular edges. 

In aligning the ends of pipe for welding, a space at the root of the joint about 1.5mm wide 
shall be allowed before tack welding. Where chill rings are used spacing up to 4.5mm should 
be allowed. 

A wire spacer of suitable diameter may be used for maintaining the weld root opening while 
tacking, but it must be removed after tack welding and before laying the root bead. 

For pipes of wall thickness 5 mm and above, the ends to be welded shall be secured in 
position with the aid of couplers, yokes and ‘C’ clamps, to maintain perfect alignment. Yokes 
shall be detached after the completion of weld, without causing any surface irregularity on 
the pipe. Any irregularity caused on the pipe surface must be suitably repaired to the 
satisfaction of the Engineer –in – charge. 

Tack welds, for maintaining the alignment, of pipe joints shall be made only by qualified 
welders using approved WPS. Since the tack welds become part of the final weldment they 
shall be executed carefully and shall be free from defects. Defective tack welds must be 
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removed prior to the actual welding of the joints. 

While practical aligning, clamps should be used and the ends shall be tack welded to retain 
their position during welding.  The number of tack welds shall be not less than:  

3 tacks   - for pipe sizes smaller than 50mm NB. 

4 tacks   - for pipe sizes more than 50mm NB upto 300mm NB. 

6 tacks   - for pipe sizes more than 350mm NB. 

The tack welds shall be approximately 25mm long and well fused along with sides of end to 
the bottom of "V" or groove. 

Welding shall commence only after approval of fit-up by the Engineer – in – charge. 

3.0       Welding Techniques 
 
3.1 Root Pass 
 

Root pass shall be made with electrodes / filler wires recommended in the welding 
specification chart. For fillet welding, root welding shall be done with consumables 
recommended for filler passes. The preferred size of the electrodes is 2.5mm diameter (12 
SWG) but in any case not greater than 3.25mm (10 SWG). 

Upward technique shall be adopted for welding pipe held fixed with its axis horizontal. 

The root pass of butt joints should be executed so as to achieve full penetration with 
complete fusion of the root edges. Weld projection inside the pipe shall be as per applicable 
code. It shall be limited to 3mm maximum, when the applicable code does not place any 
restriction. 

Any deviation desired from the recommended welding technique and electrodes indicated in 
the welding specification chart should be adopted only after obtaining express approval of 
the Engineer – in – charge. 

Welding shall be uninterrupted. 

While the welding is in progress care should be taken to avoid any kind of movement of the 
components, shocks, vibrations and stresses to prevent occurrence of weld cracks. 

Peening shall not be used. 

3.2 Joint Completion 
 

Joint shall be completed using the class of electrodes, recommended in the welding 
specification chart. Size of the electrode shall not exceed 4mm in diameter for stainless steel 
and alloy steels used for low temperature applications. 

Two weld beads shall not be started at the same point in different layers. 
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Butt joint shall be completed with a cover layer that would ensure good fusion at the joint 
edges and a gradual notch free surface. 

Each weld joint shall have a workmanship like finish. Weld identification mark shall be 
stamped clearly at each joint, just adjacent to the weld. Metal stamping shall not be used on 
thin pipe having wall thickness less than 3.5mm. Suitable paint shall be used on thin wall 
pipes for identification. 

Rust preventive / protective painting shall be done after the weld joint has been approved. 

The weld shall be thoroughly fused to both sides of the "V" or groove and through the 
bottom of the joint.  The pipes shall be welded with three runs of weld.  There shall be good 
fusion between each run and scale shall be thoroughly removed from the surface of each 
bead or layer of scaling or moderately peeling before the next one is applied.  In the event 
of any cracks occurring, tack welds shall be chipped out before welding is continued.  
Special care shall be exercised to remelt the tack welds to fuse them with the weld. 

Where the pipe can be turned, all welding shall be carried out in the down hand position. 

The finished weld shall be uniform and of smooth finish. There shall be no overlapping or 
excessive undercutting of the pipe at the edge of the weld. 

3.3 Repairs of welds 
 

Defects ascertained, through the inspection methods, which are beyond acceptable limits 
shall be removed after the joint is completely radiographed by the process of chipping and 
grinding. 

When the entire joint is judged unacceptable, the welding shall be completely cut and edges 
suitably prepared as per required alignment tolerances. The rewelded joint shall again be 
examined following standard practices. 

No repair shall be carried out without prior permission of the Owner’s inspector. 

Repairs and / or rework of defective welds shall be done in time to avoid difficulties in 
meeting the construction schedules. 

3.4 Riser and Branch Connections 
 

The end of the riser or branch connection and the opening in the line or header shall be 
prepared by gas cutting or machining along templates lines to ensure accurate cutting and 
proper fit up.  After gas cutting the edge forming the pipes, opening shall be beveled so as 
to permit welding completely around the joint for connections.  Any rough gas cut edges 
shall be cleaned and or removed by chipping or other mechanical means.  The riser may be 
fitted inside the opening in the header, or set in top.  In the latter case the branch shall be 
beveled for welding.  It is preferable to have the riser at least one size smaller than the 
header but risers of the same sizes as the header are permitted. The use of welding toes in 
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such case is recommended. 

After beveling the work shall be assembled and checked as regards matching of ends, 
uniformity of spacing and bevel angle and any defects noted shall be corrected prior to 
welding. 

The joint shall be tack welded in a manner similar to that required for ‘Pipe line joint’. 

Where the riser is set in, the weld shall be thoroughly fused to both the beveled edge of the 
header and to the sidewalls of the riser.  Where the branch or riser is beveled for setting on 
top of the opening care shall be exercised to penetrate well, metal shall be fused through at 
the root. Where the riser is placed on top of the header it should be back welded on the 
inside, wherever possible. 

All set in connections shall be prepared so that the ends are at least flush with the inside 
wall of the header. 

In the case of an off set riser subjected to excessive stresses, knee braces gaskets shall be 
used. 

3.5 Supports 
 

Cement concrete/ brick masonry pedestal supports with metal inserts shall be provided for 
yard piping by the civil works Tenderer.  Sliding contact between the support and the pipe is 
achieved by providing 25mm dia MS rod supplied and erected by the Tenderer. This rod 
shall be welded to the insert plate.  If the level of the top of the rod does not match the 
required level, proper level of the bottom of the pipe is achieved by raising the rod by 
means of packing plates between the rod and insert plate. After leveling, the packing plate 
is welded to the insert and the rod in turn welded to the packing plate. 

The heights of the supports shall be adjusted so as to suit the pipeline gradient required and 
also the pipe work installed. The underside of the pipe should have a minimum distance of 
300mm from the ground level. This enables easy maintenance of the pipelines and fittings.  
Special consideration should be given to the control valves etc. in the pipe run. 

Grade stakes set to correct levels shall be provided along the pipeline alignment at suitable 
intervals for checking the levels of the pipe supports/ pipeline during construction of 
supports/ laying of pipelines. 

Due care shall be taken while laying the pipeline on the supports.  The Tenderer shall 
correct any damage caused to supports. No claims whatsoever will be entertained by 
MECON/ OWNER on this account. 

The Tenderer shall provide pipe supports on steel structures: 

Near changes in direction, branch lines and particularly near valves  

On pipe and not on valves, fittings or expansion joints  
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On pipe and not on sharp radius bends or elbows 

On runs which do not require frequent removal for maintenance  

As close as practical to heavy load concentrations such as vertical runs which do not require 
removal for maintenance.   

As close as practical to heavy load concentrations such as vertical runs, branch lines, heavy 
valves, separators, strainers etc. and as per direction of site engineer. 

In establishing the location of pipe supports, the Tenderer should be guided by two 
requirements:  

The horizontal span must not be so long that sag in the pipe will impose an excessive stress 
in the pipe wall  

The pipeline must be pitched downward so that outlet of such span is lower than maximum 
sag in the span in order to facilitate drainage. 

4.0       Flushing 
 

Flushing of all lines shall be done before pressure testing. 

Flushing shall be done by fresh potable water or dry compressed air, wherever water 
flushing is not desirable, to clean the pipe of all dirt, debris or loose foreign material. 

Required pressure for water flushing shall meet the fire hydrant pressure or utility water 
pressure. For air flushing, the line / system will be pressurised by compressed air at the 
required pressure which shall be 50 psi maximum. The pressure shall then be released by 
quick opening of a valve, already in line or installed temporarily for this purpose. This 
procedure shall be repeated as many times as required till the inside of the pipe is fully 
cleaned. 

In line instruments like control valves, orifice plates, rotameters, safety valves and other 
instruments like thermo wells, which may interfere with flushing, shall not be included in 
flushing circuit. 

The screens / meshes shall be removed from all permanent strainers before flushing. 
Screens / meshes shall be reinstalled after flushing but before testing. 

During flushing temporary strainers shall be retained. These shall be removed, cleaned and 
reinstalled after flushing but before testing. 

In case equipment such as column, vessel, exchanger etc. form part of a piping circuit 
during flushing, this shall be done with the approval of Engineer – in – charge. However, 
equipments thus included in circuit shall be completely drained and dried with compressed 
air after flushing is completed. 

During flushing discharged water / air shall be drained to the place directed by the Engineer 
– in – charge. If necessary, proper temporary drainage shall be provided by the Tenderer. 

796 of 1910



MECON LIMITED 
REGD. OFF: 
RANCHI 834002  

STANDARD TECHNICAL SPECIFICATION  

OIL & GAS SBU, DELHI 

TITLE 

Fire Water Network  

Erection - Welding, Testing 
& 

Painting  

 

DOCUMENT NO. 

MEC/TS/05/28/081/12 

Page 15  

REVISION : 0 

EDITION : 1 

 
 

 

Care shall be taken during flushing so as not to damage / spoil work of other agencies. 
Precautions shall also be taken to prevent entry of water / foreign matter into equipments, 
electric motors, instruments, electrical installation etc. in the vicinity of lines being flushed. 

The Tenderer shall carry out all the activities required before, during and after the flushing 
operation, arising because of flushing requirements, such as but not limited to the following: 

Removing of valves, specials, distance pieces, inline instruments and any other piping part 
before flushing. The flanges to be disengaged for this purpose shall be envisaged by the 
Tenderer and approved by the Engineer – in - charge. These flanges shall be provided with 
temporary gaskets at the time of flushing. 

After flushing is completed and approved, the valve distance pieces, piping specials, etc. 
shall be reinstalled by the Tenderer with permanent gaskets. However, flanges at equipment 
nozzles and other places where isolation is required during testing, only temporary gaskets 
shall be provided. 

Records in triplicate shall be prepared and submitted by the Tenderer for each piping system 
for the flushing done. 

5.0       Testing 
 

5.1 General:  
 

Soundness of the welds shall be tested by means of hydrostatic tests. The test shall be 
conducted only after fulfilling the requirements of visual inspection, radiography, etc., and 
when the entire work is certified by the engineer-in-charge for performance of such testes. 

This specification recommends minimum procedure to be followed, equipment to be used 
and conditions to be considered during the hydrostatic testing of pipelines. 

Nothing in this recommended procedure should be considered as a fixed rule for application 
without regard to sound engineering judgment. Certain Governmental requirements may 
differ from the criteria set forth in this recommended procedure and its issuance is not 
intended to supersede/override such requirements. 

5.2 Extent of testing 
 

With the exclusion of instrumentation, piping systems fabricated or assembled in the field 
shall be tested irrespective of whether or not they have been pressure tested prior to site 
welding or fabrication. 

To facilitate the testing of piping systems, vessels and other equipments may be included in 
the system with the prior approval of Engineer – in – charge if the test pressure specified is 
equal to or less than that for the vessel and other equipments. 
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Pumps, Compressors and other rotary equipments shall not be subjected to field test 
pressure. 

Lines, which are directly open to atmosphere such as vents, drains, safety valves discharge 
need not be tested, but all joints shall be visually inspected. Wherever necessary, such lines 
shall be tested by continuous flow of fluid to eliminate the possibility of blockade. However, 
such lines if provided with block valve shall be pressure tested up to the first block valves. 

Seats of all valves shall not be subjected to a pressure in excess of the maximum cold 
working pressure of the valve. Test pressure applied to valves shall not be greater than the 
manufacturer’s recommendation nor less than that required by the applicable code. Where 
allowable seat pressure is less than test pressure, test shall be made through an open valve. 

Instruments in the system to be tested shall be excluded from the test by isolation or 
removals, unless approved otherwise by the Engineer – in – charge. 

Restrictions, which interfere with filling, venting and draining such as orifice plates etc. shall 
not be installed unless testing is complete. 

Control valves shall not to be included in the test system. Where bypasses are provided test 
shall be performed through the bypass and / or necessary spool pieces shall be used in 
place of the control valve. 

Pressure gauges, which are part of the finished system, but cannot withstand test pressure, 
shall not be installed until the system has been tested. Where piping systems to be tested 
are directly connected at the battery limits to piping for which the responsibility rests with 
other agencies, the piping to be tested shall be isolated from such piping by physical 
disconnection such as valve or blinds. 

5.3 General Requirement / Preparation for Testing 
 

Testing shall be carried out with permanent gaskets installed unless specified otherwise or 
instructed by the Engineer – in – charge 

No pressure test shall be carried out against closed valve unless approved by the Engineer – 
in – charge. 

The Engineer- in – charge shall be notified in advance by the Tenderer, of the testing 
sequence and programme, to enable him to be present for witnessing the test.  

Before testing, all piping shall be cleaned by flushing to make it free from dirt, loose scale, 
debris and other loose foreign materials. 

All piping system to be hydrostatically tested shall be vented at the high points and the 
systems purged of air before the test pressure is applied. 

Wherever in the line any void exists due to any reasons, like absence of control valves, 
safety valves, check valves etc. it shall be filled with temporary spool pieces. 
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All joints welded, screwed or flanged shall be left exposed for examination during the test. 
Before pressuring the lines, each weld joint shall be cleaned by wire brush to free it from 
rust and any other foreign matter. 

Where a system is to be isolated at a pair of companion flanges, a blank shall be inserted 
between the companion flanges. Minimum thickness of the blank shall be designed in 
accordance with applicable design code. 

Open ends of piping system where blanks cannot be used, such as pumps, compressors, 
turbines or wherever equipment or pipe spool pieces have been removed or disconnected 
prior to hydrostatic testing, shall be blinded off by using standard blind flanges of same 
rating as the piping system being tested. 

Pressure gauges used in testing shall be installed as close as possible to the lowest point in 
the piping system to be tested, to avoid overstressing of any of the lower portions of the 
system. For longer lines and vertical lines two or more pressure gauges shall be installed at 
locations decided by the Engineer – in – charge. 

For lines containing check valves any of the following alternatives shall be adopted for 
pressure testing: 

Wherever possible pressurise up- streamside of valve. 

Replace the valve by a temporary spool pieces and reinstall the valve after testing. 

Provide blind on valve flanges and test the upstream and downstream of the line separately 
and remove the blind after testing. At these flanges, temporary gaskets shall be provided 
during testing and shall be replaced by permanent gaskets subsequently. 

For check valves in lines 1 ½“ and below flapper or seat shall be removed during testing (if 
possible). After completion of testing the flapper / seat shall be refitted. 

Gas lines when hydrostatically tested shall be provided with additional temporary supports 
during testing as directed by the Engineer – in – charge. 

Piping which is spring or counter weight supported shall be temporarily supported, where 
the weight of the fluid would overload the support. Retaining pins for spring supports shall 
be removed only after testing is completed and test fluid is completely drained. 

When testing any piping system, air or steam of approximately 2 kg / cm2  g may be used 
as preliminary test to detect missing gaskets etc. as this avoids the necessity of draining the 
line to make repairs. However, steam shall not be used for this purpose, if the steam 
temperature is more than the design temperature of the line. 

5.4 Testing media, test pressure and test pressure gauges 
 
a. Testing Media 
 

In general all pressure test shall be hydrostatic using iron free water, which is clean and free 
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of silt. 

Air shall be used for testing only if water would cause corrosion of the system or overloading 
of supports etc. in special cases as directed by Engineer – in – charge. 

b. Test Pressure 
 

The hydrostatic / pneumatic test pressure shall be as indicated in the line list or as per the 
instruction of Engineer – in – charge. 

The selection of the piping system for one individual test shall be based on the following: 

Test pressure required as per piping drawing. 

Maximum allowable pressure for the material of construction of piping. 

Depending upon the above requirements and based on construction progress, maximum 
length of piping shall be included in each test. 

c. Test Pressure Gauge 
 

All gauges used for field-testing shall have suitable range so that the test pressure of the 
various systems falls in 40 % to 80 % of gauge scale range. Gauge shall be of a good 
quality and in first class working condition. 

Prior to the start of any test or periodically during the field test programme, all test gauges 
shall be calibrated using a standard dead weight gauge tester or other suitable approved 
testing apparatus. Any gauge showing an incorrect zero reading or error of more than +2% 
of full scale range shall be discarded. The Engineer – in – charge shall check the accuracy of 
master pressure gauge used for calibration. 

5.5 Testing Procedure 
 
a. Air Test 
 

When testing with air, pressure shall be supplied by means of a compressor. The 
compressor shall be portable type with a receiver, after cooler and oil separator.  

Piping to be tested by air shall have joints covered with a soap and water solution so that 
the joint can be examined for leaks. 

All other details shall be same as per hydro testing procedure (specified above). 

b. Completion of Testing  
 

After the hydrostatic test has been completed, pressure shall be released in a manner and at 
a rate so as not to endanger personnel or damage equipments. 
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All vents and drains shall be opened before the system is to be drained and shall remain 
open till all draining is complete, so as to prevent formation of vacuum in the system. After 
draining, lines / systems shall be dried by air. 

After testing is completed the test blinds shall be removed and equipment / piping isolated 
during testing shall be connected using the specified gaskets, bolts, and nuts. These 
connections shall be checked for tightness in subsequent pneumatic tests to be carried out 
by the Tenderer for complete loop / circuit including equipments (except rotary 
equipments). 

Pressure test shall be considered complete only after approved by the Engineer – in – 
charge. Defects, if any, noticed during testing shall be rectified immediately and retesting of 
the system / line shall be done by the Tenderer at his cost. 

c. Test Records 
 

Records in triplicate shall be prepared and submitted by the Tenderer for each piping 
system, for the pressure test done. 

d. Hydraulic test 
 

The Tenderer shall ensure that the pipelines have been thoroughly cleaned up by flushing 
with clean water/ compressed air of any foreign matter inside the pipes and dried before 
taking up for hydro test.  The procedure adopted for cleaning shall be indicated by the 
Tenderer and subject to approval by MECON / OWNER. 

All equipments materials, consumables including water and services required for carrying out 
the pressure testing of piping system shall be provided by the Tenderer at his own cost. 

In case of buried pipes the trenches shall be kept free of water and the pipeline surfaces 
dry.  The pipeline shall be filled with water and the pressure built up by means of test pump 
with a gauge to the specified pressure. 

With the exclusion of instrumentation, piping systems fabricated or assembled in the shop / 
factories shall be tested at the site, irrespective of whether or not they have been pressure 
tested prior to site welding or fabrication. 

The site – in – charge shall be notified in advance by the Tenderer of testing sequence / 
Programme, to enable him to be present for witnessing the test. 

All vents and other connections used as vents shall be left open while filling the line with 
test fluid for complete removal of air. In all lines, for pressurising and depressurising the 
system, temporary isolating valves shall be provided if valved vents and drains do not exist 
in the system. 

Pressure shall be applied only after the system / line is ready and approved by the Engineer 
– in – charge. 
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Pressure shall be applied by means of a suitable test pump or other pressure source, which 
shall be isolated from the system, as soon as test pressure is reached and stabilized in the 
system. 

A pressure gauge shall be provided at the test pump discharge for guidance in bringing the 
system to the required pressure. 

The test pump shall be attended constantly during the test by an authorized person. The 
pump shall be isolated from the system whenever the pump is to be left unattended. 

Test pressure shall be maintained for a sufficient length of time to permit thorough 
inspection of all joints for leakage or signs of failure. Any joint found leaking during a 
pressure test shall be retested to the specified pressure after repair. Test pressure shall be 
maintained for a minimum of two hours. 

The pump and the piping system to be tested are to be provided with separate pressure 
indicating test gauge. These gauges are to be checked by the standard test gauge before 
each pressure test. 

Care shall be taken to avoid increase in the pressure due to temperature variation during the 
test. 

5.6 Equipment for a Hydrostatic Test 
 

Equipment for the hydrostatic test should be properly selected and in good working order.          

Equipment affecting the accuracy of the measurements used to validate the specified test         
pressure should be designed to measure the pressures to be encountered during the   
hydrostatic test. 

Equipment for conducting the hydrostatic test may include the following: 

A high volume pump capable of filling the line at minimum velocity of 2 km/hr.  

A test medium supply line filter capable of ensuring a clean test medium. 

An injection pump to introduce corrosion inhibitors or other chemicals into the test segment, 
if their use is required. 

A meter or other comparable means of measuring line fill. 

A variable speed positive displacement pump capable of pressurising the line at 7 kg/cm2 
(approximately 100 psi) in excess of the specified test pressure. The pump should have a 
known volume per stroke and should be equipped with a stroke counter  (a constant speed 
pump having a variable flow rate control may be used in lieu of the above if the liquid test 
medium injected into the pipeline is measured during pressurisation). 

Portable tank, if required, capable of providing a source of liquid test medium. 

A large diameter bourdon tube type pressure gauge with a pressure range and increment 
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divisions necessary to indicate anticipated test pressures. 

A deadweight tester certified for accuracy and capable of measuring increments of 0.1 
kg/cm2 (1.5psi). 

A 24-hours recording pressure gauge with charts and ink. This gauge should be deadweight 
tested immediately prior to and after use. 

Two glass laboratory thermometers, with a 75mm. (approximately 3”) immersion capability 
of measuring temperatures from 0 deg.C (32 Degree F) to 50 Degree C (122 Degree F). 

A 24 hours recording thermometer capable of recording temperatures from 0 deg.C (32 
Degree F) to 50 Degree C (122 Degree F). 

Pigs, spheres and similar devices to be used to clean the test segment and to facilities the 
removal of air from the line. 

Temporary manifolds and connections as necessary. 

Equipment, materials and fluids needed to displace the test medium from the test segment. 

5.7 Test Plan 
 

The following factors should be considered in planning a hydrostatic test: 

Maximum operating pressure anticipated through the life of the facility. 
Location of pipe and other piping components in the test segment by size, wall thickness, 
grade type and internal design pressure(s). 
Shell pressure rating and location of pipeline valves, air vents and connections to the         
segment. 
Anticipated temperature of test medium, atmosphere and ground. 
Source(s) of test medium and any inhibiting or other treating requirements  
Locations and requirements for test medium disposal.  
Profile and alignment drawing maps. 
Safety precautions and procedures. 

5.8 Test Procedures 
 

A hydrostatic test procedure diagram with explanatory notes and data should be prepared 
prior to testing and should indicate in a detailed fashion the following: 

The length and location of the test segment(s). 
Test medium to be used. 
Procedures for cleaning and filling the line. 
Procedures for the pressurisation of test segment(s) including the locations of the injection 
points and the specified minimum and maximum test pressures. 
Minimum test duration for test segment(s). 
Procedures for removal and disposal of test medium. 
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Safety precautions and procedures. 

A specified test pressure is defined as the minimum test pressure, which should be applied 
to the most elevated point in the test segment. A detailed analysis of the profile to 
determine static and dynamic pressures while the pipeline is being tested should be 
performed so that the pipeline will not be over pressurized at points, which are at low 
elevations. 

5.9 Line fill and Cleaning 
 

The line fill operation should serve the dual function of cleaning the line and introducing the 
necessary test medium into the test segment. Screens or filters should be installed in the 
test medium supply line to control the contamination of the test medium by debris or 
sediment. The quality and source of water should be determined. Water, which is not free of 
sediments and may be injurious to the pipe, valves, equipments, etc., should not be used 
unless it is filtered. The filling operation should be planned and executed in a manner, which 
prevents the infusion of air into segment to permit the purging of trapped air.  

5.10 Pressurization 
  

Personnel conducting the test should maintain continuous surveillance over the operation 
and ensure that it is carefully controlled. 

The test segment should be pressurised at a moderate and constant rate. When 
approximately 70% of the specified test pressure is reached, the pumping rate should be 
regulated to minimise pressure variations and to ensure that increments of no greater than 
1 kg/cm2 may be accurately read and recorded. Pipe connections should be periodically 
checked for leaks during pressurization. 

5.11 The Test Hold 
  

When the test pressure is reached, pumping should be stopped and all valves and 
connections to the line should be inspected for leakage, a period of conservation to the line 
should follow during which test personnel verify that specified test pressure is being 
maintained at the line pressure and temperature has stabilized. Upon completion, the 
injection pump should be disconnected of its connection to the pipelines and checked for 
leakage. Pressure should be monitored and recorded continuously during the duration of the 
test. 

5.12 Displacement of test medium 
  

Water should be completely drained off. Water should be disposed of at approved locations 
in a manner that will cause minimal environment effects. 

The pressure shall be maintained for a minimum period of 1/2 hour unless otherwise 
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specified by the client.  The hydrostatic test shall be considered positive only if there is no 
drop in pressure at the end of the specified period. 

All welded and flange joints and the seam welds on the ERW pipe shall be inspected for 
leaks. 

Leaky joints shall be repaired by chipping or gauging out such defects as required and re-
welded.  The cut out of joints shall be just sufficient to correct the defects.  After repairing 
the leaky joints, the line shall be tested to prescribed pressure.  No claims for expenditure 
incurred by the Tenderer towards such repairs of defective work and testing will be 
entertained.  

After test, the water shall be completely emptied out and the line shall be made free of 
water. 

All underground piping shall be tested and ensured of no leakage at test pressure before 
filling up trenches. 

No painting shall be done at weld joints till the system is accepted in all respects. 

6.0       Painting 
 
6.1       General 
 

This specification covers the requirement of selection, supply, application and workmanship 
of protective coating system for piping.   

It is deemed that the work will be carried out by the Tenderer with the best quality of 
specified material and workmanship at his own cost. 

Adequate numbers of required tools, brushes, blast material, scaffolding, shot / sand blast 
cleaning equipment, air compressors, etc., shall be arranged by the Tenderer at site. 

During storage and application of paints, the paint manufacturer’s instructions shall be 
strictly followed. Particular attention shall be paid to the following: 

Proper storage avoiding exposure and extreme temperature. 

Specified surface preparation. 

Mixing and thinning. 

Application of paints and the recommended time intervals between consecutive paint coats. 

Two-pack paint system shall be mixed by mechanical means. The Engineer – in – charge 
may allow hand mixing of small quantities at his discretion. 

Final Painting of pipelines / structural steel works shall be done only after the mechanical 
completion and testing of the system are completed. 

‘Fire Red’ colour paint shall be used for painting firewater network, hydrant monitors, hoses, 
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boxes, etc. 

Colour schemes shall be in line with standard industrial codes in line with OWNER practices, 
which will be indicated to the successful Tenderer. 

Scope of pipeline painting work covered in the specification shall include: 

Structural steel work, walkways, pipes supports, ladders, etc. 

All above ground piping and fittings including identification marks. 

Painting of valves. 

Identification colour bands and directions on all piping as required. 

Supply of all primers, paints and all other material required for painting. 

Coating and wrapping of underground pipelines. 

6.2       Surface Preparation 
 

All rough welds, burrs, weld splatter, indentations and all other sharp surface projections 
shall be ground smooth prior to further surface preparation. Surface shall be blast cleaned 
to SA 2 ½. Maximum peak of surface profile shall be less by 5 – 10 microns from the primer 
DFT. Any protective coating used by the pipe manufacturer/ supplier shall be removed 
during blast cleaning.   

All boltholes shall be drilled and smoothened before cleaning. 

Any oil, grease, dust or foreign matter deposited on the surface after the surface 
preparation is completed shall be removed prior to painting. In the event rusting occurs 
after completion of surface preparation and before application of the primer the surfaces 
shall again be cleaned in accordance with the specified method. 

Name plates, Manufacturer's identification tags, machined surfaces, instrument glass, 
control valve stems and other items in contact with or near the surface being coated shall be 
removed or marked as appropriate for protection, prior to protective coating application. 

In order to achieve maximum durability, one or more of following methods of surface 
preparation shall be followed before blast cleaning: 

a. Manual or Hand Tool Cleaning 
 

This normally consists of hand descaling and / or hammering, hand scraping and hand wire 
brushing. Rust, mill scales, weld spatters, old coatings and other foreign matter shall be 
removed by hammering, scraping tools, emery paper cleaning, wire brushing or combination 
of the above methods. On completion of cleaning, loose material shall be removed from the 
surface by clean rags and the surface shall be brushed, swept, re-dusted and blown off with 
compressed air to remove all loose matter.  
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b. Mechanical or Power Tool Cleaning 

 
Power tool cleaning shall be done by mechanical striking tools, chipping hammers, grinding 
wheels or rotating steel wire brushes. Excessive brushing of surface shall be avoided as it 
can reduce paint adhesion. On completion of cleaning, the detached rust, mill scale, etc. 
shall be removed by clean rags and / or washed by water or steam and thoroughly dried 
with compressed air jet before application of paint. 

c. Blast Cleaning 
 

The sand / shots used for blasting shall be free from moisture, salt. Sand size should be 16 
mesh to 30 mesh in order to have surface profile range 55 – 65 microns. 

Size of abrasive: 16 – 30 mesh. The particle should pass through 100% when sieved with 16 
mesh and nothing to pass through when sieved with 30 mesh i.e., size below 16 and above 
30 mesh are not recommended. 

Shape of abrasive: Shape, semi-sharp, spherical or near spherical. Semi-sharp means some 
sharp as well as round edge in one particle grit. 

The total surface shall then be blast cleaned to Swedish standard SA 2 ½. 

The blasting has to be carried out at a pressure of 7 kg/cm2 at the nozzle tip. Compressed 
air is to be free from moisture and oil. 

On completion of blasting operation, the blasted surface shall be made clean and free from 
any dust and scale or rust and must show a grey white metallic lustre as demonstrated in SA 
2 ½. 

Blast cleaning shall not be done in bad weather without adequate protection or when there 
is dew on the metal, which is to be cleaned, or humidity exceeding 85%. Surface profile 
shall be uniform to provide good key to the paint. 

Primer or first coat of paint shall be applied within 3 hours of sand blasting or as directed by 
Engineer – in – charge depending on weather conditions. 

6.3       Coating Procedure 
 
a. Coating System 
 

Painting system for the pipelines and other structures shall be as indicated in this 
specification. 

b. Application 
 

Before application of primer, the surface shall be cleaned of dust etc. Surfaces shall not be 
coated in adverse weather conditions, rain, wind, snow, fog, mist, or / and in areas where 
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injurious airborne elements exist.  

Cleaned surfaces shall be coated with one complete application of primer as soon as 
practicable but in no case more than three hours after surface preparation. 

Application of coats shall not be carried out if the atmospheric temperature is less than 5C 
or if the temperature exceeds 40C in the shadow, 50C due to the influence of sun or if 
relative humidity exceeds 85% or in case of adverse weather conditions like rain, fog, dust 
storm etc. 

All paints shall be thoroughly stirred up prior to and during their application. 

To the maximum extent practicable, each coat of material shall be applied as a continuous 
film of uniform thickness free of pores. 

Coating media shall be applied in uniform thickness. All slots, recesses, grooves, corners, 
angles and interstices shall be covered by paint. Sag and runs shall be distributed or 
removed and new paint shall be applied uniformly. 

Any thin spots or area missed in the application shall be recoated and allowed to dry before 
the next coat is applied. 

Each coat shall be in proper state of cure / dryness before the application of the succeeding 
coat.  Material shall be considered dry for recoating when an additional coat can be applied 
without development of any detrimental line irregularities, such as lifting or loss of adhesion 
of the undercoat. 

When successive coats of the same colour have been specified, alternate coats shall be 
tinted, when practical, sufficient to produce enough contrast to indicate complete coverage 
of the surface.  When the material is of the same colour as of the steel, or when the tinting 
of the final coat is objectionable, the first coat to be applied shall be tinted. The tinting 
material shall be compatible with the material and not detrimental to its service life. Shade 
of each coat shall be got approved by Engineer – in – charge.  

All containers of coating material shall remain as unopened original Manufacturer's 
containers until required for use.  Coating materials that have jelled or deteriorated during 
storage shall not be used. 

Paint containers shall be opened only prior to utilisation and shall be carefully closed 
immediately after withdrawal of paint. Expiry date of the paint should be checked before 
opening the container. Paints, which have become unserviceable during storage, shall not be 
applied. All painting material shall be kept in weatherproof barracks and shall be kept cool 
and dry.  

All ingredients shall be thoroughly mixed before use to a smooth and uniform consistency 
using mechanical means.  No air bubbling shall be used for this purpose. 

All pigmented material shall be strained after mixing so as to remove any skin, etc. before 
use. Coating material shall not remain in spray pots or buckets over night but shall be 
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gathered into a closed container and remixed before use. 

All thinning and mixing shall be done strictly in accordance with the Manufacturer's 
instructions for the particular materials and under the supervision and direction of the 
engineer-in-charge or his representative. 

Where brush coating is applicable, brushes shall be of a style and quality that will enable 
proper application of paint.  Wide flat brushes are suitable for large flat areas but they shall 
not have width over five inches.  Rough or oval shaped brushes shall be used for irregular 
and rough surfaces. 

The brushes shall conform to IS: 384. The width of the brushes shall not be more than 
15cms. 

Paint shall be applied by brush / conventional spray / airless spray. During spraying the 
paint shall be maintained thoroughly mixed in the spray gun. 

Tenderer shall obtain approval for specification for spraying installation concerned, the type 
of equipment, nozzle diameter, pressure setting etc. The paint shall be sprayed uniformly. 
Surfaces impossible to be coated by spraying must be painted by brush. 

Painting work shall be done in daytime only preferable between 9 am and 5 pm. 

6.4       Repair of damaged paint surface 
 

The Tenderer shall rectify painting work found defective under this specification at no 
additional cost to OWNER. 

Where shop paint has been damaged in handling, all damaged and loosely adhering paint 
shall be removed and the surface thoroughly cleaned.  Edges of the breaks shall be lathered 
and the designated number of prime and finish coats applied. 

6.5       Paint Material  
 

Primer and finish coats shall be of first class quality and shall conform to the specification 
indicated below: 

a. Specification for paints: 
 

Zinc Ethyl Silicate Primer (P1) 
The zinc ethyl silicate consists of two packs. One pack contains the ethyl silicate binder with 
suitable solvents. The other pack contains zinc dust with additives. They have to be mixed in 
suitable proportions before application as recommended by manufacturer. 

Colour     : Grey 
Application    : Spray (airless / air) 
Dry film thickness per coat             : 65-75 microns 
Theoretical coverage   : 8 sq.m / litre 
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Drying time    : 4 hours 
Re-coating time   : 10 hours (min) 
% of total metallic zinc in dry film : 85 – 90 % by wt. 
(As per the ASTM D520 – Spherical 
size storage life)   : 4 months under sealed conditions. 

b) Epoxy primer (P2) 
 
The primer is a two pack anti corrosive epoxy primer for use on steel surfaces. 
 

Volume of solids  : 40 ± 2% 
Composition   : Epoxy resin/ Zinc Phosphate 
Colour    : Red Oxide 
Pigment volume concentration: 25-35% 
Application   : Brush or spray 
Dry film thickness per coat : 40-50 µm 
Theoretical coverage  : 8-10 sq.m/ litre 
Drying time   : Touch dry – 1 hour; Hard dry – over night 
Storage life   : 9 months under sealed conditions. 

c) Two pack epoxy – polyamid mio undercoat (U1) 
 
These coatings are high build paints based on cold cured epoxy polyamide system pigmented with 
chemically inert pigments and extenders formulated to permit application at a DFT higher than 100 
microns per coat. 
 

Type of epoxy : Condensation product of bisphenol A and  
  epichlorohydrin with terminal epoxides groups. 
Epoxide equivalent  : 450 – 500 
Curing agent   : Polyamide 
Volume of solids  : 55 – 60 % 
Pigment   : The main pigment shall be micaceous iron oxide
     (MIO – Lamellar) constituting  a minimum of  
     about 65% w/w of total pigments. 
Pigment volume concentration: 40 – 45 % 
Application   : Airless spray 
Dry film thickness / coat : 110 – 120 microns 
Spreading rate   : 5- 5.5 sq. m / litre 
Drying time   : Touch dry in 2 hours, hard dry in 48 hours 
Over coating time  : 24 – 48 hours. This should be very strictly 

adhered to in order to avoid peeling of 
subsequent coat. 

Storage life   : 12 months under sealed conditions. 
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d) Epoxy high build finish paint (F1) 
 

Type and composition : Two pack poly amide/polyamine cured epoxy 
  resin medium suitably pigmented. 
Volume of solids  : 62% 
DFT(dry film thickness) : 100-125microns 
(As per coat app.) 
Theoretical coating capacity : 5-6 
Weight per litre (app) kgs/lts : 1.4 
Touch dry at 30C  : 3hrs 
Hard dry at 30C  : Overnight 
Over coating interval  : Min: Overnight 
     Max: 5days 
Pot life at 30C for two component: 4-6 hrs 
Paints (app.) 

 
e) Two pack aliphatic acrylic polyurethane finish paint (F2) 
 
Part-A: Part-A consists of polyacrylate polyol with appropriate primary extenders, solvent and 
additives. 
 
Part-B: Part-B consists of an aliphatic polyisocyanate with appropriate solvents and  

additives. 
 
Part A and Part B are to be mixed together to form a pigmented polyurethane paint in suitable 
proportions as recommended by manufacturer. 
 

Volume of solids   : 45 % 
Main pigment    : Rutile TiO2  (min. 80% w/w on total 
      pigment weight) and extenders with 
      other suitable pigments to get the 
      disered colour 
Colour     : As desired 
Pigment volume concentration : 15 – 20  % 
Application    : Brush or spray 
Dry film thickness per coat  : 40-50 microns 
Theoretical coverage   : 11 – 13 sq.m / litre 
Drying time    : Surface dry 1 hr. Full cure 7 days. 
Storage life    : 3 months under sealed conditions 
 

f) Synthetic Enamel (F3) 
 
A high quality enamel based on synthetic resign vehicle stable weather resistant pigment designed 
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for both protection and decoration. 
 

Volume of solids   : 38-40% 
Application    : by brush or conventional spray  
DFT/Coat    : 30-35 microns 
Spreading rate    : 11-13 sq. m/ lt 
Drying time    : Surface dry-4hrs 
      Hard dry-18hrs 
Storage life    : 12 months under scaled conditions 

 
g) Painting System  
 
For coastal area- Ennore Terminal 
 
Painting specification for pipes and other connected item 
 

Surface preparation Blast clean to SA 2½

Paint system recommended 

One coat of P1 (65-75 µm each)  
One coat of F1 (100-125 µm  
each)+                                             
Two coats of F2 (40-50 m  
each) 

Total DFT (Min) 245 µm 
 
For Structurals 
 

Surface preparation Blast clean to SA2 ½  
Paint system recommended First coat of P2 (50 µm each) 

+second coat (intermediate) of 
U1 (75 µm) To be deleted + third 
coat of F1 (90µm) +Finish coat of 
F2 (35µm)

Total DFT(min) 250 µm 
  
6.6 Paint Manufacturers 
 

An indicative list given below of the paint manufacturers whose product conforming to the 
respective qualities specified herein may be considered for use. However, the site engineer 
has the right to reject any material of these manufacturers, which do not conform to the 
specifications. 
M/s Asian Paints India Ltd. 
M/s Bombay Paints Ltd. Mumbai. 
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M/s Berger Paints India Ltd. Mumbai. 
M/s Ameron / Goodlass Nerolac Paints Ltd. Mumbai. 
M/s Jenson & Nicholson India Ltd. Kolkata. 
M/s CDC Carboline, Chennai. 
M/s Shalimar Paints Ltd. Mumbai. 
M/s Solvo-Sol Paints (P) Ltd. Hyderabad. 
M/s Grand Polycoats Company Pvt Ltd. Vadodara. 
Sigma Coatings Mumbai 
Akzo Noble coatings India Ltd., Bangalore or 
Any other reputed make with the approval of OWNER/ MECON 

 
7.0 Inspection and final acceptance 
 

Required painting materials for application shall be procured directly from manufacturers as 
per specification. Manufacturer’s test certificates for every batch should be submitted to 
Engineer – in – charge without which paints will not be accepted. 

Engineer – in – charge at his discretion may call for tests for paint formulation. Tenderer 
shall arrange to have tests performed including batch wise test of wet paints for physical 
and chemical analysis at no extra costs to OWNER. 

Painting work shall be subject to inspection and approval by MECON/ OWNER.   

The painting work shall be subject to inspection by Engineer – in – charge at all times. 
Following aspects will be considered during inspection and Tenderer shall offer the work for 
inspection and approval of site Engineer before proceeding with the next stage. Stages of 
inspection are as follows. 
Surface preparation 
Primer Application  
Each coat of paint 

Any defect noticed during the inspection is to be rectified by the Tenderer to the satisfaction 
of Engineer – in – charge before proceeding further. 

Each batch of paint shall be offered to him for approval before commencing application. 
Preparation of surface shall be subject to spot examination and approval, and where it is 
evident that surface preparation has been inadequate, the Engineer may require the surface 
to be stripped, cleaned etc. as necessary.  Paint film thickness shall be examined at random 
locations after completion of primary coat, and also as completion of the final finishing coat. 

Dry film thickness (DFT) shall be checked and recorded after application of each coat and 
extra coat of paint should be applied to make up the DFT specified without any extra cost to 
the Tenderer. 

The Tenderer has to position an ELCOMETER at site for checking the paint thickness by the 
site engineer. 
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The Tenderer shall arrange and keep a Holiday Detector at site for testing of wrapping 
coating of underground pipelines. 

Paint operations shall be aimed at producing smooth and neat finished surfaces and 
inspection of edge and lining details will take this requirement into consideration in 
accepting each part of the work.  All splashes shall be cleaned up as they occur, and empty 
paint containers and other debris shall be removed from site. 

All inspecting and examining instruments shall be calibrated and checked to indicate their 
proper functioning. 

Irrespective of the inspection, repair and approval at intermediate stages of work, Tenderer 
shall be responsible for making good any defects found during the final inspection / 
guarantee period / defect liability period as defined in general conditions of contract. 

8.0      Treatment of underground pipelines  
  

a. Surface Preparation and primer application 
 

The pipe shall be sand blasted to SA 2 ½.  Primer shall be applied over the pipe at 150-gm/ 
sq.m.  The primer shall be allowed to dry until the solvent evaporates and the surface 
become tacky. 

b. Wrapping 
 

Underground pipes shall be wrapped with 4mm thick polymeric corrosion protection tape, 
which shall conform to IS: 10221-1982 / AWWA C 203. 

Polymeric tape (4mm) shall then be wound around the pipe in spiral fashion and bonded 
completely to the pipe by thermo fusion process. The same thermo-fusion process shall seal 
the overlaps. 

Polymeric protection tape shall incorporate a center core of approx. 100-micron HDPE film.  
It shall have a second center core of textile fabric to give mechanical strength and 
dimensional stability to the tape.  3 layers of polymeric based coal tar, rubber and other 
polymers shall be interleaved between the above centre cores.  All the seven layers shall be 
calendared together to create the above protection tape. 

c. Testing of wrapping 
 

Holiday test shall be conducted over the coated surface accordingly to AWWAC 203. After 
testing, the defective coating should be repaired and holiday test carried out again. 

d. Adjacent Pipelines, Structures, etc. 
 

If any damage is caused to the coating and wrapping of adjacent pipes or any other existing 
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structure during excavation or subsequent work or during coating or wrapping of flanged 
joints, the Tenderer shall carry out necessary repairs at his own cost in a manner as directed 
by the Engineer-in-Charge. 
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TS – BKT - 1 

1.0 Scope 

 
 The specification covers the general requirement regarding the material, shape, 

design, dimensions, manufacture, finish and tests of galvanised mild steel fire 
bucket. 

 
2.0 Material 
 
2.1 Buckets shall be of mild steel black sheets confirming to grade ST42 of IS:1079. 
 
2.2 Rod used for top & bottom handles shall be of mild steel confirming to IS: 226. 
 
2.3 Wires used for stiffening of top rim shall be of mild steel, confirming to IS: 280. 
 
2.4 Painting of fire bucket shall be as follows : 
 

 a) Inside    - Two coats of white paints (enamel 
finish), as per IS: 2932. 

 b) Outside   - Two coats of fire red paints, confirming 
to Shade No. 536 of IS: 5 (enamel 
finish), as per IS: 2932. 

 c) Ears, Handles & Letters - Two coats of black paints, as per IS: 
2932. 

 

3.0 Shape, Dimensions and Construction 
 
3.1 The shape and dimensions of the fire bucket shall be as per IS: 2546. 
 
3.2 The body of fire bucket shall be in two halves and to be joined together by butt 

welding. Top rim of the body shall be wired and uniformly beaded without gaps. 
Thickness of body shall be 1.0 mm & dia of beading wire 3.55 mm. 

 
3.3 Bottom sheet of fire bucket shall be 1.0 mm thick and dished. It shall be joined to 

the body by butt welding to avoid raw edge on the inside of the bucket. 
 
3.4 Thickness of mild steel sheet for ears shall be 2.8 mm and shall be fitted to the 

body at the top by welding with the flat head on the side. 
 

817 of 1910



MECON LIMITED 
REGD. OFF: RANCHI 
834002  

STANDARD TECHNICAL 
SPECIFICATION 

OIL & GAS SBU, DELHI 

TITLE FIRE BUCKETS DOCUMENT NO. 
MEC/TS/05/28/081/03 

Page 2  
REVISION : 0 
EDITION : 1 

 

TS – BKT - 2 

3.5 Top & bottom handle shall be of mild steel rod of 10.0 mm dia. The grip shall 
have no sharp edges. 

 
4.0 Performance Test 
 
4.1 The bucket shall be fully filled with water and kept for 15 minutes, there shall not 

be any leakage for the period. 
 
4.2 The dry empty bucket with its top facing upward shall be pressed down the water 

in a water tank of suitable size vertically. In such a way that top of the bucket 
shall be minimum 6.0 mm above the water level. Water shall not enter inside the 
bucket. 

 
4.3 After taking out the bucket, the bucket shall be reversed and pressed inside the 

water tank vertically. There shall not be any air bubble seen escaping through the 
water. 

  
5.0 Workmanship and Finish 
 
5.1 All parts shall be of good finish, clear of burrs. 
 
5.2 All gas welds shall clean and sound and shall be free from porosity, blow-holes, 

scales and brittleness. 
 
5.3 The bucket shall be galvanised after manufacturing with thickness of zinc coating 

on any portion not less than 0.06 gm./cm2 (both sides inclusive), as per IS: 2629. 
 

6.0 Marking 
 

 Each fire bucket shall be clearly and permanently marked with the following 
information: 

 

 a) Manufacturers name or trade-mark, 
 b) Year of manufacture & capacity, 
 c) Word "FIRE" shall be painted in black centrally on outside with letters 75 

mm high & 12 mm thick. 
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1.0 Scope: 
 
 This specification covers the general requirement regarding the material, design and 

construction, performance and test for non-percolating flexible fire fighting delivery hose 
with gunmetal male & female type instantaneous coupling. 

 
2.0       Material: 
 
2.1 The material for Delivery hose shall be as per IS: 636 TYPE A or TYPE B as defined in 

data sheet / MR / SOR . 
 
2.2 The material for Male and Female instantaneous type coupling shall be of Gunmetal as 

per IS: 903. 
 
3.0 Design and Construction: 
 
3.1. The hose shall be constructed from a circular woven jacket having a waterproof 

rubberised fabric lining on the inside, facing the waterway.The jacket shall be seamless 
and compactly woven from good quality cotton yarn or from yarn made from suitable 
synthetic fibre of polyamide or polyester type of good quality or from their combinations. 

 
3.2. Fire hose with outer coating/covering shall be manufactured using synthetic yarn only.  
 
3.3. The Fire hose shall be of 15m length and of φ 63mm. 
 
3.4. If cotton yarn is used in the construction of jacket, this shall be rootproofed as per IS: 

636 and method as per IS: 11662. 
 
3.5. The average mass of hose per metre length shall not exceed 0.425kg. 
 
3.6. The delivery hose couplings shall be of φ 63mm and consist of male half and female half 

coupling assembled with washer as per IS: 903. 
 
4.0 Performance Requirements 
 
4.1 The delivery hose pipe shall be tested for kink, hydrostatic burst pressure, change in 

length and diameter, adhesion, abrasion resistance, moisture absorption and heat 
resistance as per methods and parameters mentioned in IS: 636. 

 

4.2 The couplings shall be subjected to a hydraulic pressure of 2.1MN/mm2 for a period of 
2.5 minutes for the purpose of locating porosity in the casting and other defects.The 
couplings shall not show any sign of leakage or sweating. 

 
5.0 Workmanship and Finish 
 
5.1 The jacket shall be practically free from dirt, knots, lumps, irregularities of the yarn and 

other visible defects. 
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5.2 Inner lining shall be of rubberised fabric and shall be generally smooth and practically 

free from pitting and other imperfections. 
 
5.3 All fittings shall be of good workmanship, finish, clear of burrs and sharp edges. All 

forgings and castings shall be clean and sound and shall be free from porosity, 
blowholes, scales, cracks and other imperfections and shall not be repaired or filled so as 
to hide casting defects. The water way of the fillings shall have a smooth finish. 

 
6.0 Packing and Marking  
 
6.1 Packing 
 
 The hoses may be dusted with French Chalk as per IS: 380 on the inside and shall be 

packed and delivered in a length of 15M in neat, clean and dry condition in Polyethylene 
bags. 

 
6.2 Marking  
 
 A) Fire Hose 
 
  Beginning at a point not less than one metre from each end, each length of hose 

shall be marked with clear and indelible letters at least 20mm in height 
indicating: 

 
  a) Manufacturers name or trade-mark or both 
  b) Type, length and size of Hose  
  c) Month and year of manufacture 
  d) The Fire Hose shall also be marked with the BIS certification mark. 
 
 B) Delivery Couplings 
 
  The male and female instantaneous couplings shall be separately, clearly and 

permanently marked with following information: 
 
  a) Manufacturers name and trade-mark 
  b) Size of couplings  
  c) Year of manufacture 
  d) The Couplings shall also be marked with the BIS certification mark. 
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1.0 GENERAL 
 

1.1 Scope 
 
1.1.1 This specification, together with the data sheets, covers the requirements for the 

design, materials, nameplate marking, inspection, testing and shipping of restriction 
orifice plates and multistage restriction orifice assemblies. 
 

1.1.2 The related standards referred to herein and mentioned below shall be of the latest 
editions prior to the date of the purchaser's enquiry: - 

 
ASME American Society of Mechanical Engineers 

B 16.5 Pipe Flanges and Flanged Fittings 
B16.34 Valves Flanged, Threaded and Welding End 
B 36.10 Welded and Seamless Wrought Steel Pipe. 
 

EN European Standards 
10204 Inspection Documents for Metallic Products 
 

ISO International Organisation for Standardisation 
5167 Measurement of fluid flow by means of orifice plates, 

nozzles 
and venturi tubes inserted in circular cross-section conduits 
running full. 

 
1.1.3 In the event of any conflict between this standard specifications, data sheets, 

statutory regulations, related standards, codes etc., the following order of priority 
shall govern: 

 
a) Statutory Regulations 
 
b) Data Sheets 

 
c) Standard specification 

 
d) Codes and standards 

 
1.1.4 In addition to compliance to the purchaser's specification in totality, vendor's 

extent of responsibility shall include the following: 
 

a) Purchaser's data sheets specify the material for restriction orifice plates. 
Unless specifically indicated otherwise, alternate superior material of 
construction shall also be acceptable provided vendor assumes 
complete responsibility for the selected materials for their compatibility 
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with the specified fluid and its operating conditions. 
 

b) Purchaser's data sheets indicate the thickness of the restriction orifice 
plate. If found necessary, vendor may provide higher thickness of the 
restriction orifice plate considering process conditions, specified in the 
purchaser's datasheets. 
 

c) Sizing of the multistage restriction orifice plate assembly and the number of 
stages to meet the process conditions specified in purchaser's data sheet. 
 
 

1.2 Bids 
 
1.2.1  Vendor's quotation shall be strictly as per the bidding instruction to the vendor 

attached with the material requisition. 
 
1.2.2 All items as offered, shall be field proven and should have completed trouble 

free satisfactory operation individually for a period of minimum 4000 hours on the 
bid due date in the similar application with process conditions similar to those 
as specified in the purchaser's data sheet. Items with prototype design or items not 
meeting provenness criteria shall not be offered. 

 
1.2.3 All documentation submitted by the vendor including their quotation, drawings, 

installation, operation and maintenance manuals etc. shall be in English language 
only. 

 
1.3 Drawing and Data 

 
1.3.1 Detailed drawings, data, specification sheet and manuals required from the 

vendor are indicated by the purchaser in vendor data requirement sheets.. The 
required number of prints and soft copies should be dispatched to the address 
mentioned, adhering to the time limits indicated. 

 
1.3.2  Final documentation consisting of design data, installation manual, 

 operation  and maintenance manual etc., submitted by the vendor after 
 placement of purchase  order shall include the following, as a minimum; 

 
a) Specification sheet for each restriction orifice plate. 
 
b) Certified drawing sheets for each restriction orifice plate, which shall 

provide dimensional details, constructional details and material of 
construction. 

 
c) Sizing calculation for multi-stage restriction orifice plate assemblies. 
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d) Copy of test certificates for all the tests indicated in clause 4.0 of this 
specification. 

 
e) Installation procedure for each restriction orifice plate. 

 
2.0 DESIGN AND CONSTRUCTION 

 
2.1 Unless otherwise specified, restriction orifice plates shall be concentric square edge 

type. 
 

2.2 Whenever multi-orifice plate assembly is specified, vendor shall supply complete 
assembly with orifice plates, spool piece and flanges duly welded. The orifice plate 
design shall be either of the concentric or eccentric. type. The number of stages of 
orifice plates shall be calculated by vendor based upon the process data indicated in 
the purchaser's data sheet. 

 
2.3 Each restriction orifice plate shall have an integral handle, which upon assembly 

shall extend by minimum of 50mm beyond flange edge. 
 

2.4 Where weld-in type restriction orifice plates have been specified, the welding 
and edge preparation shall be as per ASME B 36.10. 

 
2.5 Where the restriction orifice plate is to be mounted between ring-type joint flanges, 

 vendor shall reply the plate with a plate-carrying holder. 
 

2.6 The inlet face of the orifice plate shall be as per ISO-5167 or any other standard 
 indicated in the purchaser's datasheet. 
 

2.7 The fluid outlet surface of the plate should be flat and smooth and shall not have 
 roughness and scores that can be ascertained by touch or sight. 
 

2.8 Restriction orifice plates in oxygen and chlorine service shall be thoroughly 
 degreased using reagents like trichloro-ethylene or carbon tetrachloride and all 
 connections shall be plugged after degreasing process in order to avoid entrance of 
 grease or oil particles. 

 
3.0 NAMEPLATE 
 
3.1 Each restriction orifice plate shall have the following nameplate information punched 

on its handle: - 
a) Tag no. as per purchaser's data sheets. 
b) Nominal pipe size in inches and rating in pounds. 
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c) Material of plate. 

 
3.2  Each multi-orifice plate assembly shall have a stainless steel nameplate attached 

firmly to it at a visible place, furnishing the following information: 
 

a) Tag number as per purchaser's datasheet 
 
b) Manufacturer's name / trade mark 

 
c) Nominal end connection size and rating 

 
d) Orifice plate and assembly material of construction 

 
e) Number of orifice plate stages 

 
 
4.0  INSPECTION AND TESTING 
 

 Purchaser reserves the right to inspect and witness testing at vendor's works as 
 per Inspection Test Plan and approved quality documents. All these tests shall be 
 completed by the vendor and test reports shall be submitted to Purchaser for 
 scrutiny. 

 
5.0 SHIPPING 
 
5.1  Each restriction orifice plate shall be packed inside thick polythene bags with 

 suitable protective packing outside.  
 
5.2 Each plate shall be packed separately. 
 
5.3  All restriction orifice plates in oxygen and chlorine service shall be separately 

 packed along with a certificate indication ‘SUITABLE FOR OXYGEN/CHLORINE 
 SERVICE’, as applicable.   

 
6.0  REJECTION 
 
6.1  Vendor shall prepare their offer strictly as per clause 1.2 of this specification and 

 shall attach only those documents, which are specifically indicated in the material 
 requisition. 

 
6.2 Any offer not conforming to the above requirements, shall be summarily rejected. 
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1.0  SCOPE 
       
 This standard lays down overall requirements regarding construction, material, 

design, shape, Painting, Marking and fixing arrangements of fire hose cabinet to be 
installed near fire hydrants and to be used for keeping fire fighting accessories. 

  
2.0 DESCRIPTION OF CABINET 
 
2.1 Depending upon place of installation to suit the requirement, hose cabinets shall be 

of two sizes and types for accommodating delivery hose, jet nozzle with branch pipe, 
or universal branch pipe, fireman axe (if required). The two types of hose cabinets 
have been defined as Type-A and Type-B. 

 
2.2 Type-A hose cabinets are suitable for wall mounting installations. They shall be able 

to accommodate, one 63mm delivery hose having length 15m with end male / 
female coupling, one jet nozzle with branch pipe or alternately one universal branch 
pipe. 

 
2.3 Type-A cabinet shall have single panel glass door. Necessary hangers and brackets 

for proper keeping / positioning of delivery hose, nozzles and branch pipe or 
universal branch pipe inside shall be provided with the cabinet. 

 
2.4 Type-B hose cabinet shall be of self-supporting type and shall be suitable for 

outside installation. They shall be capable to accommodate two 63mm delivery 
hoses of 15m length with end couplings, two jet nozzles with branch pipe or two 
universal branch pipes. 

 
2.5 Type-B hose cabinet shall have double panel glass door. Necessary hangers and 

brackets for proper keeping / positioning of delivery hose, nozzles and branch pipe 
or universal branch pipe inside shall be provided with the cabinet. 

 
2.6 Both types of hose cabinets shall be provided with handle type lock, a small recess 

to keep cabinet key under glass cover, a small hammer secured to the cabinet with 
a chain to break open the key glass cover. 

 
 
3.0 MATERIAL OF CONSTRUCTION 
 
3.1 The hose cabinet shall be made of 16 gauge M.S. sheet suitably welded with single / 

double MS door frame glass covered, depending upon the type of hose cabinet. 
Glass shall be fitted to the door with gasket and rubber bidding so that it fits 
securely. 

 
3.2 Door of the hose cabinet shall be provided with standard handle type lock – Godrej, 

Mortise or equivalent with prior approval of owner / MECON. 
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3.3 Hammer shall be made of M.S. whereas Chain for securing purpose of hammer shall 
be made of G.I. 

 
3.4 Angle iron or M.S. round pipe of suitable size as per instruction of owner / MECON 

shall be provided for supporting Type-B cabinet. 
 
3.5 Universal branch pipe shall confirm to IS: 2171. End coupling jet nozzle and branch 

pipe shall confirm to IS:903. 
 
4.0 PAINTING AND MARKING  
 
4.1 Each hose cabinet shall be painted with 3 coats of anti-corrosive paint of fire red 

colour from outside confirming to Shade no. 536 of IS:5 and white paint from inside. 
The paint shall confirm to IS:2932. Each cabinet shall be clearly and permanently 
marked as following: 

 
i. The word in bold letters marked as “FIRE HOSE CABINET” 

  ii. Method of operation regarding opening and operation of equipments 
placed inside. 

  iii. List of equipments placed inside the fire cabinet. 
  iv. Year of manufacture. 
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1.0 SCOPE :  
 

This  standard  lays  down  the  requirements  of  type,  shape,  materials,  dimensions 
and test for vertical stand post type fire hydrant to be installed on fire water main with 
an isolation valve.  The single / double outlet landing valve mainly consists of landing 
valve with complete set. 

 
2.0 CODES AND STANDARDS  : 

 
The applicable codes and standards to be followed are as follows: 

- TAC Manual   
- IS: 5290 and IS: 903  

- Other Government regulations / Codes 

- All codes / standards mentioned elsewhere in this specification. 
 
3.0 MATERIAL: 
  

SL. NO. ITEM / COMPONENT MATERIAL OF CONSTRUCTION 

1. Valve body Shall be of LTB-2 of IS:318 or corrosion 
resistant alloy steel or nickel brass casting 
conforming to IS: 3444 

2. Bonnet, check-nut, stop 
valve, instantaneous 
female outlet and blank 
cap 

Shall be of leaded tin bronze conforming to 
grade LT B-2 of IS: 318 or aluminium alloy 
conforming to IS designation 4225, 4450 
and 4600 of IS: 617. All aluminium parts 
shall of be die-cast. 

3. Valve spindle  Shall be made of brass rod conforming to 
IS: 320 for valve body of leaded tin bronze 
and of stainless steel conforming to IS: 
6603 for valve body of aluminium. 

4. Handle wheel Shall be made of M.S. conforming to IS: 
1030. 

5. Seat valve and washer Shall be of leather conforming to IS: 581  

6. Gland packing Shall be asbestos threaded conforming to 

833 of 1910



MECON LIMITED 
REGD. OFF: RANCHI 
834002  

STANDARD TECHNICAL 
SPECIFICATION  

OIL & GAS SBU, DELHI 

TITLE LANDING VALVE 
DOCUMENT NO. 

MEC/TS/05/28/081/21 

Page 2  

REVISION : 0 

EDITION : 1 
 

 

 
 
 

IS: 4687.

7. Spring Shall be of phosphor wire conforming to IS: 
7608 for valve body of leaded tin bronze 
and of stainless steel wire conforming to 
IS: 6528 for valve body of aluminium. 

8. Tooth Shall be forged from forged brass material 
conforming to grade FLB of IS: 6912 of IS: 
291 

 
 

4.0 Design and Construction: 
  

The design and construction of landing valve shall be as per IS:5290, TAC guidelines 
and other government codes / regulations and as mentioned in this specification. 

 
 1. Water mains coming to post shall be of φ 150 & 100mm M.S construction and 

provided with Double outlet landing valve. 
 
 2. All hydrant outlets shall be situated 1m above floor level. 
 
 3. Only oblique hydrants with outlet angled towards floor shall be used. The 

hydrant couplings shall be of the instantaneous spring lock (female) type of 
60mm dia and valves shall be of the slow down type. 

 
5.0 Performance Requirements 
 

5.1 Water Tightness Test for the valve 
 
 The stop valve shall be fully closed by screwing down the spindle. A hydrostatic pressure 

of 1.4 MN/m2  (14 kgf/cm2) shall then be applied to each valve on its inlet side. There 
shall be no leakage through the valve and its seat. 

 
5.2 Hydrostatic Pressure Test. 
 
 Each assembled landing valve shall be subjected to a hydrostatic pressure of 2.1 

MN/mm2 (21 kg/cm2) as per IS:5290 with the valve open and outlet closed for a period 
of 2½ minutes for the purpose of locating porosity in the casting when so tested, it shall 
not fail or show any sign of leakage either through the valve body or through the gland 
of the spindle. 
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5.3 Flow Test 
 Test shall be discharged through the valve assembly and its flow shall be measured 

using flow meter or V-notch. The flow shall not be less than 900 LPM for Type A and 
1800 LPM  for Type B at 7MN/m2 (7kgs/cm2) provided feed to the valves is not less than 
these figures. 

 
6.0 Workmanship and Finish 
 
6.1 All parts shall be of good finish, clear of burrs and sharp edges. All castings shall clean 

and sound and shall be free from plugging, welding or repair of any defects. 
 

The valve top except the face of the flange and the instantaneous outlet shall be 
painted fire red of shade no. 536 of IS: 5. The outside of instantaneous outlet shall 
be highly polished. The hand wheel shall be painted black. Paints shall conform to IS: 
2932: 1974. 

 
7.0 Anticorrosive Treatment and Painting 
 
7.1 All steel components subject to direct water contact shall be hot dipped galvanised to 

minimum  thickness of 0.12mm. The thickness of coating shall be measured as per IS 
3203. External surfaces and non-ferrous components may be wetted with lead tin alloy 
by electrical deposition process. 

 
7.2 The stand post and its arms, valve top except the face of the flange and the 

instantaneous outlet from outside shall be painted with three coats of anti corrosive fire 
red paint of shade No. 536 of Is 5. The outside of instantaneous outlet shall be highly 
polished. The hand wheel shall be painted black. Paints shall confirm to Is 2932. Internal 
surface shall be painted with three coats of chlorinated rubber based rasin paint or zinc 
chromate paint. 

 
7.3  The stand post and its arms shall be painted with three coats of anti corrosive fire red 

paint conforming to IS: 2932 from outside while internal surface shall be painted with  
three  coats  of  chlorinated  rubber  based  resin  paint  or  zinc  chromate  paint. The 
paint shall conform to shade no. 536 of IS: 5 and IS: 2982.   

 
7.4 All steel parts coming in direct contact with water shall be hot dipped galvanized to a 

thickness of not be less than 0.12 mm. The thickness of the coating shall be measured 
as per IS: 3203. External surfaces and non-ferrous components may be coated with 
lead-tin alloy by electrical deposition process. 
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8.0 Marking 
 
 1. Each assembled valve shall be clearly and permanently marked on the valve 

body as follows: 
 
  a) Manufacturers name or trade-mark 
  b) Code letter indicating the type of valve (Inscribing type of instantaneous 

female outlet), 
  c) Year of manufacture 
  d) The valve assembly shall also be marked with the BIS certification mark 

and IS: 5290. 
 
9.0 Inspection 

 
There shall be provision for inspection by third party inspection agency at contractor’s 
cost. The agency shall have access at all reasonable times to the manufacturer’s works, 
where hydrants are being manufactured and / or tested. However specifically prior call 
for inspection shall be communicated for performance test of hydrants. 
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TECHNICAL DATA SHEET FOR LANDING VALVE AND ACCESSORIES 
 
1.0 Type     : Type A Single outlet or Type B Double 

outlet 
 
2.0 Code Standard    : IS:5290 
 
3.0 Material of construction  :  
 
3.1 Body     : Leaded Tin Bronze Gr. LTB-2 of IS:318 or 

Aluminium alloy of IS designation 
4225,4450 and 4600 of IS:617 

 
3.2 Stop Valve    : Leaded Tin Bronze to Gr. LTB-2 of IS:318 
 
3.3 Spindle     : Brass Rod to IS 320 or IS 319   
 
3.4 Spindle Body    : S.S. to IS 6603 
  
3.5 Hand wheel    : M.S to IS 1030  
 
3.6 Washer, Gasket etc.   : Rubber IS:937 or leather to Is 581 
 
3.7 Spring     : Phospher Bronze wire to IS:7608 
 
4.0 Inlet flange    : Size 100mm (100 NB) the drilling 

dimension including O.D. of flange shall 
be as per ANSI-B-16.5 class 150. 

 
5.0 Working pressure   : 3.5 to 12 kg/cm2 
 
6.0 Hydrostatic test pressure  : 21 kg/cm2 
 
7.0 Flow/Hydrant    : 900 LPM for Type A or 1800 LPM at 7 

kg/cm2 for Type B 
8.0 Approval    : TAC approved 
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1.0 SCOPE 
 

This specification covers the general requirements regarding the material, design and 
construction, material, workmanship, finish, anti corrosive treatment, painting, 
performance and test, accessories for single barrel ,stand post type water monitor. 

 
2.0 CODES AND STANDARDS 
 
 IS: 8442 - Stand Post Type Water and Foam Monitor for Fire Fighting 
 IS:1239-Part-1 - MS Tubes, Tubulars and other Wrought Steel Fittings  
 Part-2 
 IS:5  - Colours for Ready Mix Paints and Enamels 
 IS:2932 - Enamel, Synthetic, Exterior: (a) Upper coating (b) Finishing 
    Specification 
 IS:778  - Specification for Copper Alloy Gate, Globe and Check Valves 
    for Water Work Purpose 
 ANSI B16.5 - Pipe Flanges and flanged fittings 
  
 
 
3.0 MATERIAL 
 

3.1 All the different parts of Water Monitor shall be generally in accordance with 
IS:8442 or as specifically defined in the data sheet. 
 

3.2 Drain valve shall be of Copper alloy and confirm to IS: 778 class 2. Locks on 
swivels shall be made of brass to IS:291. 

 
 
 
4.0 DESIGN AND CONSTRUCTION 
 

4.1 Design and construction of Water Monitor shall generally confirm to IS:8442. 
However data sheet shall prevail upon the standard specification.   

 
4.2 The monitor arrangement shall be such that monitor shall be self locking type 

and operated by a single person. 
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4.3 The monitor shall be mounted on a 100mm (4”) N.B. raised face slip on type 
flange confirming to ANSI B 16.5 150lbs rating. Bolts and nuts for base flange 
shall have dimension confirming to ANSI B 16.5 Gasket shall be full face 3mm 
thick with drilling dimension same as for flange. 

 
4.4 Near the base flange a drain connection shall be provided with a 15mm (1/2”) 

NB drain valve at the end of pipe. The drain pipe shall be long enough to 
drain water away from the base flange. 

 
4.5 The threaded end of the nozzle shall be hexagonal to facilitate screwing of 

the nozzle on the water barrel with nozzle spanner. Threads shall confirm to 
IS:2643 (Pt.-1) with class A tolerance. 

 
4.6 The inner surface of the nozzle shall be finished smooth and polished for the 

converging length of the nozzle. 
 
5.0 HYDRAULIC PERFORMANCE 
 

5.1 Monitor shall be capable of discharging 25800lpm at a pressure of 7 Kg/cm2 
at the inlet of monitor. However the data mentioned in the data sheet / SOR 
shall be final and binding. 

 
5.2 The discharge of monitor in still air condition shall be 2580LPM, minimum 

horizontal ranges for water shall be 60m at 7 Kg/cm2 pressure and 45` 
nozzle angle from horizontal plane. Testing of the monitor shall be carried out 
in two horizontally opposite directions and average of both the readings 
obtained shall be considered as horizontal throw of the monitor. 

 
5.3 While conducting the throw at 45` nozzle angle from horizontal plane at 

7Kg/cm2 inlet pressure to monitor, with flow of 2580LPM, the minimum 
vertical throw for water shall be 17m. 

 
6.0 WORKMANSHIP AND FINISH 
 

6.1 All the parts shall have good workmanship and finish. All burrs and sharp 
edges shall be removed particularly water way and nozzle shall have smooth 
finish. 
 

6.2 In leakages, Joints, locking joints movement in threaded joints, adhesives 
shall not be used. 
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7.0 ANTICORROSIVE TREATMENT AND PAINTING 
 

7.1 All steel components subject to direct water contact shall be hot dipped 
galvanized after fabrication to a minimum thickness of 0.012mm. The 
thickness of coating shall be measured as per IS:3203. External surfaces and 
non ferrous components shall be coated with lead tin alloy by electrical 
deposition process. 

 
7.2 Monitor’s steel part shall be painted with fire red colour confirming to IS: 5 

shade no. 536 over two coats of Red Oxide Zinc Chromate primer or single 
coat of Aluminium paint. The paint shall confirm to IS:2932 and copper alloy 
part shall be polished. Nozzle shall be yellow epoxy painted. 

 
 
8.0 TEST 
 

8.1 Monitor shall be tested to fulfill the requirements of hydraulic performance as 
elaborated in clause 5.0 or in the data sheet whichever is stringent. 
 

8.2 The entire assembly shall be hydraulically tested to a pressure of 23 Kg/cm2 
for 5 minutes without any leakage and horizontal rotation shall be carried out 
50 times and then vertical rotation up and down for 25 cycles. During the test 
there shall be no leakage observed in any of the swiveled joints. After the 
above test is carried out, the performance test shall be conducted for 
hydraulic requirements. 
 

 
 

9.0 MARKING 
 
 Each monitor shall be clearly and permanently marked with the following: 

 
a) Manufacturer’s name or trade mark 
b) Year of manufacture 
c) Purchaser’s name 
d) Type and discharge capacity in LPM / GPM 
e) Approval authority marking i.e. UL Listing / FM / VDS Approval 
f) BIS Certification mark 
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10.0 DRAWINGS, DATA SHEET, INSPECTION & APPROVAL 
 

 10.1 Vendor shall furnish drawings and data sheets in accordance with the 
 requirements elaborated in TS and the bid document. 

 
 10.2 As evidence of UL listing / FM /VDS approval, vendor shall submit the copy of 

 certified approved drawings / documents and certificates duly authenticate
 by the listing agency. 

 
 10.3 Owner / MECON’s authorized representative shall have access at all 

 reasonable times to Vendor’s works where monitors are being manufactured,
 assembled, tested. It will be the sole responsibility of vendor for arranging all 
 the tests, checking of design documents, materials, workmanship, 
 performance, hydro testing etc. 
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CO2 PORTABLE EXTINGUISHER – TECHNICAL SPECIFICATION 
 
1.0  SCOPE 
       
 This standard lays down requirements regarding construction, material, shape, and 

method of operation, performance and test of portable fire extinguisher of carbon 
dioxide type including first fill of CO2 gas . 

  
2.0 MATERIAL, SHAPE, CONSTRUCTION, METHOD OF OPERATION, 

PERFORMANCE, CONTENTS AND TESTS 
 
2.1 The construction, material, shapes, method of operation, performance, and test shall 

comply with IS: 2878 (latest edition) with ISI mark and approved by C.C.E. Nagpur. 
 
2.2 Nominal size. 
 
2.2.1 The extinguisher shall be following nominal sizes in kg: 1,2,3,4,5 and 6. The sizes 

being denoted as per clause 4.11 of IS: 2878. 
 
2.4 Carbon Di-oxide gas used shall conform to IS: 15222 and extinguisher shall be filled 

as per IS 2878 CI. 6.0. 
 
2.5 The cylinder shall be made of cold drawn seamless steel cylinders as per IS: 7285 

and fitted with screw down type high pressure control valve as per IS: 3224 with a 
provision of safety release. Riveted joints will not be acceptable. 

 
2.6 The extinguishers shall be fitted with discharge tube with swivel joint of atleast 1m 

length with elect. non-conductor discharge horn. 
 
3.0 APPROVALS 
 
3.0 Approval/clearance certificate of filling the extinguisher from “chief controller 

explosive” govt. of India, Nagpur shall be submitted for each cylinder. Testing of the 
extinguisher, painting, markings etc. shall be as per IS: 2878 with ISI marked 

 
4.0 MARKING 
 
4.1 Each extinguisher shall be clearly and permanently marked as per IS: 2878 along 

with BIS certification mark and following: 
 

i. Manufacturer's name and trade mark. 
  ii. Method of operation. 
  iii. A large size picture showing a man operating the extinguisher in the 
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correct manner. 
  iv. The word " CO2 Type (Capacity)". 

v. The size of gas cartridge used. 
  vi. Liquid level to which the extinguisher is to be checked. 
  vii. Year of manufacture. 
 
 
 
5.0 ACCESSORIES 
 

Each extinguisher shall be supplied with M.S. bracket and spanner as may be 
necessary. The details of the same shall be submitted. The extinguisher shall be 
complete with wall mounting brackets and screws. 

 
 
5.0 INSPECTION  
 
6.1 Third party inspection agency at Contractor’s cost shall have access at all reasonable 

times to the manufacturer’s work where extinguishers are being manufactured and / 
or tested.   
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DRY CHEMICAL POWDER EXTINGUISHER – Technical Specification 
 

1.0 SCOPE 
       
 This standard lays down requirements regarding construction, material, shape, 

anticorrosive treatment and test for ordinary dry powder type fire extinguisher. 

  

2.0 MATERIAL, SHAPE TYPES, CONSTRUCTION, ANTICORROSIVE 
TREATMENT, PAINTING AND TESTS. 

 
The construction, material, shape, anticorrosive treatment, painting, and test 
shall comply with IS: 2171 (latest edition).  

 
Extinguisher body shall be made out of M.S. sheet of not less than 1.6mm 
thickness as per IS: 513. All the fire extinguishers shall be of welded 
construction fitted with leaded tin bronze (Gunmetal) cap as per IS: 318, high 
pressure discharge hose and squeeze grip nozzle. Plastic or PVC fittings will not 
be provided with initial fittings.  

 
Dry chemical powder supplied with extinguisher shall be non-toxic as per IS: 
4308 and ISI marked. The extinguisher shall have gas cartridge of pressure 
type. CO2 gas cartridge shall be ISI marked and shall not be less than a 
capacity of 120gms as per IS: 4947.  

 
The extinguisher shall have cap having vent holes, gas cartridge holder, plunger 
rod & piercing mechanism cap joint washers siphon tubes, braided hose of 
sufficient length and discharge nozzle. 

 
All the extinguishers shall be treated with lead - tin alloy for anti-rust, 
anti-corrosive treatment by electrolytic deposition process.  Extinguishers coated 
by dip coating process will not be acceptable. 

 
 
3.0 PRINCIPLE 
 

The method of expulsion of dry powder shall be as per IS: 2171 (latest 
edition) with either of the method of operation specified therein. Vendor shall 
indicate clearly the method adopted for operation. 

 
4.0 CAPACITY 
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Nominal capacity of the extinguisher and the dry powder contents of the 
assembled body or dry powder container shall be as follows when charged 
with dry powder conforming to IS: 4308 (latest edition.) 

 
 
 
 
  NOM. CAPACITY OF   DRY POWDER CONTENTS 
  EXTINGUISHER ( KG)   WHEN CHARGED MIN (KG) 

 
1  1 
2  2 
5   5  
10  10 
 

 Only dry powder confirming to IS: 4308 (latest edition) shall be used for 
charging the extinguisher. 

 
5.0 ACCESSORIES 
 

Each extinguisher shall be supplied with a suitable wall bracket or holder into 
which it may be mounted and from which it may be removed for use in an 
emergency and screws and spanner as may be necessary. Extinguishers shall 
be supplied with all accessories, initial charge etc. 

 
6.0 MARKING 
 

Each extinguisher shall be clearly and permanently marked with the information 
specified in IS: 2171 along with BIS certification mark and purchaser’s name. 
Each extinguisher shall be painted fire red and clearly marked with following: 

 
i. Manufacturer's name and trade mark. 

  ii. Method of operation. 
 iii. A large size picture showing a man operating the extinguisher in 

the correct manner. 
  iv. The word "DCP Type (Capacity)". 

v. The size of gas cartridge used. 
  vi. Liquid level to which the extinguisher is to be checked. 
  vii. The word "Tested to a hydraulic pressure 2.5 MN/m2". 
  viii. The word "Keep this end up". 
  ix. Year of manufacture. 
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7.0 INSPECTION 
  
 Third party inspection agency at Contractor’s cost shall have access at all 

reasonable times to the Manufacturer’s work where extinguishers are being 
manufactured and / or tested. Samples from lots under a quality control 
system shall be done as per Appendix B of IS: 2171. The cylinder shall be 
hydraulically tested for 30kg/cm2 of pressure. 
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1.0 GENERAL 
 
1.1 This specification alongwith data sheets, other specifications & attachments to 

inquiry / order describes and constitutes the minimum requirement according 
to which vendor / manufacturer shall design, manufacture, test and supply the 
Y/T type strainer for removing solid contaminants from the liquid / gaseous 
stream. 

 
The intent of these requirements is to supplement the requirements as given 
in data sheets/other specifications and other applicable codes / stand ards 
referred to in data sheets / specifications.  

 
1.2 Except as specified  herein, the strainers shall be designed, manufactured, 

tested and supplied in accordance with  data sheets , specifications and 
applicable codes / standards (latest edition). 

 
1.3 Manufacturer / Vendor shall seek Purchaser / Consultant’s approval regarding 

such features wh ich are not specified by Purchaser / Consultant but 
requirements call for purchaser decision on these matters. 

 
1.4 Strainer model offered shall be from the existing regular manufacturing range 

of the strai ner vendor. Vendor's / manufacturer's catalogue and general 
reference list shall be furnished along with the offer. 

 
1.5 The offered strainer shall be of a proven design in similar service. 
 
2.0 SCOPE OF WORK OF VENDOR 
 
2.1 Engineering, design, manufacturing and supply of strainer. 
 
2.2 Procurement of raw materials etc. from sub-vendors. 
 
2.3 Preparation and submission of documentation for design approval by purchaser/ 

consultant. 
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2.4 Supply of recommended spare parts needed for start-up and commissioning and 
special tools or fixtures, if any.  

 
2.5 Inspection and testing as per T.S. 
 
2.6 Surface preparation, protective coating and painting as per T.S. 
 
2.7 Packaging and transportation to site. 
 
3.0 DESIGN  

 
3.1 Following standards and codes (latest editi on) shall be followed f or design, 

fabrication, testing etc. of the equipment. 
 

ASME SEC. II & ASTM : Material specification 
ASME SEC. VIII DIV. I : Boiler and pressure vessel code 
ASME SEC. IX : Welding and brazing qualifications 
ANSI B 16.5 : Pipe flanges 
ANSI B 16.9 : Butt-welded fittings. 
ANSI B 16.11 : Forged steel fittings socket welded 

and threaded. 
 

3.2 Material of construction shall be as per data s heet. Manufacturer / Vendor 
shall however assume responsibility for suitability of selected material for 
specified service. If necessary, vendor should furnish superior materials than  
specified. 

 

4.0 TECHNICAL REQUIREMENTS 
 

4.1 The equipment shall be of the type as mentioned in the data s heet; and shall 
meet the duty requirements and performance parameters as mentioned 
therein. 

 
4.2 Material of construction of body, filter medium, etc. of Y/T strainer shall be as 

compatible with connecting pipe specification and as per data sheets. 
 

4.3 Effective free area of basket shall be minimum 3 times of the inlet nozzle area.  
 

4.4 Corrosion allowance of 3 mm shall be considered for all carbon steel parts, 
unless otherwise mentioned in the data sheets.  
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4.5 Dimensions of flanges including shell fl anges, nozzle flanges and blind cover 

flanges shall be as per ANSI B 16.5. Larger flanges not covered by ANSI shall 
be as per MSS-SP-44. 
 

4.6 Drain and vent c onnections wherever provided shall be with matching blind 
cover flanges alongwith necessary gaskets, bolts and nuts. 
 

4.7 Pressure parts joined by butt, Welds shall be with full penetration welds. 
Where both sides welding is not accessible, root run by tungsten Inert gas 
process or backing strip, shall be used to ensure full penetration. Backing, strip 
if used shall be removed after welding. 
 

4.8 Fabricated body shall be post weld heat treated, whenever it is required due to 
service requirement or due to code requirements. Body shall be post weld heat 
treated as a complete unit and no welding shall be permitted  after the post 
weld heat treatment is completed. 

 
5.0 INSPECTIONS AND TESTING 
 
5.1 Equipment shall be subjected to stagewise expediting, inspection and Testing at 

vendor's/ sub-vendor's works by p urchaser/ its authorised inspection agency. 
Vendor shall submit Quality Assurance (QA) procedures before commencement 
of fabrication. Approved QA procedures shall form the basis for equipment 
inspection. The QAP shall generally be in done with one, which is enclosed with 
the tender enquiry. 

 
5.2 Testing at vendor's works shall include but not limited to the    following: 

 
• Non-destructive tests such as rad iography, dye pen etration tests as per 

data sheet and other requirements, 
 

• Hydrostatic test at a pres sure not less than 150% of design pressure for 
the body. 

 
• Any other tests as per data sheets / codes / s tandards and covered under 

approved QAP. 
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5.3 Any or all the tests, at purchaser's option, shall be witnessed by purchaser/ its 
authorised inspection agency. However, such inspection shall be regarded as 
check-up and in no way absolve the vendor of his responsibility  
 

5.4 Extent of radiography shall be 100%. 
 

6.0 PROTECTIONS AND PAINTING 
 

6.1 All exposed carbon steel parts to be painted shall be thoroughly cleaned from 
inside and outside to remove scale, rust, dirt and other fo reign materials by 
wire brushing and sand b lasting as app licable. Minimum acceptable standard 
in case of power tool cleaning shall be St.3 and in case of blast cleaning shall 
be Sa 2½ as per Swedish Standard SIS 0055900. 

 
6.2 Non-ferrous materials, austenitic stainless steels, p lastic or pl astic coaled 

materials and insulated surfaces of equipment shall not be painted. 
6.3 Stainless steel surface s both inside and outside shall be pickled and 

passivated. 
 

6.4 Machined and bearing surface shall be protected with rust preventive   agent 
like varnish or thick coat of grease. 

 
6.5 Depending on th e environment, following primer and finish coats shall be 

applied: 
 
Environment   (Description). 

i) Normal Industrial  Surface  : Sa 2½ 
Preparation 

 
Primer    : 2 coats of Red oxide zinc chromate 
  each    25 microns ( min. ) thick 

 
Finish     :     2 coats of Synthetic enamel,  

    Each 25 microns (min. ) thick. 
 

ii) Corrosive Industrial  Surface  : Sa 2½ 
      Preparation
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  Primer    : 2 coats Epoxy zinc chromate,  
    each 35 microns ( min. ) thick 
 
  Finish : 2 coats of Epoxy high build 
    paint, each 100 microns (min.) thick. 
 
iii) Coastal and Marine   Surface  : Sa 2½ 

  Preparation 
 

Primer    : 2 coats of High build chlorinated rubber zinc   
  phosphate, each 50 microns (min.) thick. 
 
Finish  : 2 coats of Chlorinated rubber plant  

each 35 microns ( min. )thick. 
 

(All values refer to dry film thickness). 
 
6.6 The colour of f inish coat shall be as indicated in datasheet / approved by the 

Purchaser / Consultant.  
 
7.0 PACKAGING AND IDENTIFICATION 
 
7.1 All packaging shall be done in su ch a manner as to reduce the vo lume. The 

equipment shall be dismantled into major components suitable for shipment 
and shall be properly packed to provide adequate protection during shipment. 
All assemblies shall be properly match marked for site erection. 
 

7.2 Attachments, spare parts of the equipment and small items shall be packed 
separately in wo oden-cases. Each item shall be appropriately tagged with 
identification of main equipment, item denomination and reference number of 
the respective assembly drawing. 

 
7.3 Detailed packing list in waterproof envelope shall  be inserted in  the package 

together with equipment. 
 

7.4 Each equipment shall have an identification plate giving salient equipment 
detail / data, name of manufacturer, make / model, equipment number, year 
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of manufacture etc.  
 

8.0 SPARE PARTS AND TOOLS 
 
8.1 Vendor shall provide spare parts needed for start-up and commissioning. 

Vendor shall furnish a separate itemized priced list of recommended spares for 
one as well as two (2) years normal operation and maintenance. Lists shall 
include part number, part description, serial number and normal delivery lead 
time. Vendor shall ensure listed parts are available for shipment at the time of 
equipment shipment. 
 

8.2 Recommended spares should take into account related facto rs of equipment 
reliability, effect of equipment do wntime upon production or safety, cost of 
parts and, availability of equipment service facilities. Recommend spares shall 
be limited to basket( s) and gasket( s) / O-rings only. 

 
8.3 All spare parts furnished by Vendor should be wrapped and packaged so that 

they will be preserved in original as new condition under the normal conditions 
of storage to be anticipated in India. Spare parts shall be properly tagged and 
coded so that later identification as to int ended equipment usage will be 
facilitated. They shall be packaged separately clearly marked as "spare parts" 
and shipped at the same time as the equipment. Packing lists shall be 
furnished so that the parts can be handled without uncrating, if req uired. 
Start-up spares shall be packed and identified separately. 

 
8.4 Vendor shall provide two sets of special tools or fixtures as req uired, for 

installation / erection, operation & maintenance and d isassembly of the 
furnished equipment. 
 

8.5 All such tools shall be permanently tagged with information pertaining to their 
use. Any special drawings or instructions pertaining to the use of such tools 
shall be included in the instruction manual. 
 

9.0 INFORMATIONS/ DOCUMENTS/ DRAWINGS TO BE SUBMITTED WITH 
THE OFFER 

 
Contractor shall submit with the offer four copies each of the following: 
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9.1 Manufacturer's complete descriptive and illustrative catalogue/ literature and 
identification of model selected. 

 
9.2 Completely filled up data sheet enclosed with the Tender document.  

 
In case of f ailure to su bmit the documents listed above, the offer m ay be 
rejected.  

 
10.0 WARRANTY 

 
Vendor shall have final and total responsibility for the design and mechanical 
performance of al l equipment supplied under this specification. Vendor shall 
warrant the equi pment furnished by hi m and the performance of the said 
equipment in accordance with this speci fication and with warranty 
requirements given elsewhere in bid package. 
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1.0 SCOPE 
 

This specification covers the minimum requirements for design, manufacture and 
supply of Triple offset butterfly valves of size more than 3‖ and ANSI class 150, 
for use in on-shore pipeline systems handling non-sour hydrocarbons 

 
2.0 REFERENCE DOCUMENTS 

 
All valves shall be manufactured and supplied in accordance with the latest 
edition of American Petroleum Institute (API) Specification 609, with additions 
and modifications as indicated in the following sections of this specification. 

 
For Contractual purpose, the edition in force at the time of floating of the enquiry 
shall be termed as ―latest edition‖, 

 
2.1                  Reference has also been made in this specification to the latest edition of the 

following Codes, Standards and Specifications: 
 

ASMEB 16.5                     Pipe flanges and flanged fittings 
 

ASME B 16.34 Valves — Flanged, threaded and welding end 
 

ASME B 16.47 Large diameter steel flanges 
 

ISO 5752 Face-to-Face Dimension 

API 598 Inspections &Testing. 

API 607 Fire Safe 

ASTMA 370  Standard test methods and definitions for mechanical 
testing of steel products 

 
BSEN 12266 Part-I Inspection and Test of steel valves 

 
MSS-SP-6 Standard finishes for contact faces of pipe flanges 

and connecting-end flanges of valves and fittings 
MSS-SP-44 Steel pipeline flanges 

 
SSPC-VIS-1 Steel structures painting council-visual standard 

 
2.3 In case of conflict between the requirements of this specification, API 609 and 

the Codes, Standards and Specifications referred in clause 2.2 above, the 
requirements of this specification shall govern, Order of precedence shall be as 
follows: 

 
• MR 
• Data Sheets 
• This Specification 
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• API 609 Specification 
• ISO 5752 Specification 
• Other Referred Codes & Standards 
• Manufacturer’s Standard 

 
3.0 MATERIALS 

 
3.1                Material for major components of the valves shall be as indicated in Valve Data 

Sheet. Other components shall be as per Manufacturer’s standard, which will be 
subject to approval by Purchaser. 

 
3.2                 All process-wetted parts, metallic and non-metallic, shall be suitable for the fluids 

and service specified by the Purchaser. 
 

4.0 DESIGN AND CONSTRUCTION 
 

4.1                 Valve design shall meet the requirements of API 609 / ISO 5752 and other 
referred codes and shall be suitable for the service conditions indicated in Valve 
Data Sheet. Corrosion allowance indicated in Valve Data Sheet shall be 
considered in valve design. However, the minimum wall thickness shall not be 
less than the minimum requirement of ASME B 16.34. 

 
4.2 The valve shall be torque seated, Metal seated, Zero leakage, Non -Rubbing 

 
4.3 The metal-seated butterfly valves shall be supplied with antistatic devices. 

 
4.4 Valves shall be of double-flanged end construction. 

 
4.5                Valve ends shall be flanged as indicated in Valve Data Sheet, Flanges of the 

flanged end cast/ forged body valves shall be integrally cast forged with the body 
of valve, Face-to-face/ end-to-end dimensions shall conform to ISO 5752. 

4.6                  Flange face shall be raised face as indicated in Valve Data Sheet. Flange face 
finish shall be serrated or smooth as indicated in Valve Data Sheet; Smooth 
finish when specified shall be 125 to 200 AARH 

 
4.6                  The valve shall be designed to withstand a sustained internal one milli bar 

vacuum in both open and closed position. 
 

4.7                  The valve shall be provided with position indicator and stops at fully open and 
fully closed position. 

 
4.8                  Valves shall have locking devices to be locked either in full open or close 

position. Locking devices shall be permanently attached to the valve operator 
and shall not interfere with operation of the valve. 

 
4.9                  Valve shall be of fire safe design as per API 6FA / API 607 V Edition as 

indicated in valves data sheet. Detailed fire safe test to be submitted showing 
zero leakage performance before, during & after the fire test since valves 
requested in the specification are metal to metal seated tight shut off. 
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4.10                Valves  shall  be  suitable  for  either  buried  or  aboveground  installation  as 
indicated in the datasheet. 

 
4.11 Valves shall be bi-directional, tight shut off in either direction. 

 
 
 

4.12 Operating Devices 
 

Operating devices shall be designed for easy operation of the valve under 
maximum differential pressure corresponding to the valve rating. 

 
5.0 INSPECTION AND TESTS 

 
5.1                  The   Manufacturer   shall   perform   all   inspection   and   tests   as   per   the 

requirements of this specification and the relevant codes, prior to shipment, at 
his works. Such inspection and tests shall be, but not limited to, the following: 

 
5.1.1 All valves shall be visually inspected. 

 
5.1,2                Dimensional check on all valves shall be carried out as per the Purchaser 

approved drawings. 
 
5.1.3               Chemical composition and mechanical properties shall be checked relevant 

material standards and this specification, for each heat of steel used 
 
5.2                   Purchaser reserves the right to perform stage-wise inspection and witness 

tests  as  indicated  in  clause  5.1  above  at  Manufacturer’s  works  prior  to 
shipment. Manufacturer shall give reasonable access and facilities required for 
inspection to the Purchaser’s Inspector. 

 
Purchaser reserves the right to require additional testing at any time to confirm 
or further investigate a suspected fault. The cost incurred shall be to 
Manufacturer’s account. 

 
In no case shall any action of Purchaser or his Inspector relieve the 
Manufacturer of his responsibility for material, design, quality or operation of 
valves. 

 
Inspection and tests performed/ Witnessed by the Purchaser’s Inspector shall 
in no way relieve the Manufacturer’s obligation to perform the required 
inspection and tests. 

 
 
 
6.0 EXTENT OF INSPECTION & TESTING 

 
6.1                   Purchaser’s Inspector shall perform inspection and witness tests on all valves 

or as indicated in the Quality Assurance Plan (QAP) attached with this 
specification. 
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7.0  TEST CERTIFICATES 
 

7.1   

Manufacturer shall submit the following certificates 

  

a) 
 

Mill test certificates relevant to the chemical analysis and mechanical properties 
of the materials used for valve construction as per the relevant standards. 

  

b) 
 

Test reports on radiograph and ultrasonic inspection. 

  

c) 
d) 

 

Fire safe test report to be submitted as per API 607 V Edition. 
All other test reports and certificate as required by API 598 / API 609 

   

The certificates shall be valid only when signed by Purchaser’s Inspector. Only 
those valves which have been certified by Purchaser’s Inspector shall be 
dispatched from Manufacturer’s works. 

 

8.0   

PAINTING, MARKING & SHIPMENT 
 

8.1   

Valve surface shall be thoroughly cleaned, freed from rust and grease and 
applied with sufficient coats of corrosion resistant paint. Surface preparation 
shall  be  carried  out  by  shot  blasting  to  SP-6  in  accordance  with  ―Steel 
Structures Painting Council - Visual Standard SSPC-VIS-1‖. For valves to be 
installed underground, when indicated in Valve Data Sheet, the external 
surfaces of the buried portion of valves shall be painted with three coats of 
suitable coal tar epoxy resin with a minimum dry film thickness of 300 microns. 

 

8.2   

Manufacturer shall indicate the type of corrosion resistant paint used, in the 
drawings submitted for approval. 

 

8.3   

All valves shall be marked as per API 609. 
 

8.4   

Valve ends shall be suitably protected to avoid any damage during transit. All 
threaded and machined surfaces subject to corrosion shall be well protected by 
a coat of grease or other suitable material. All valves shall be provided with 
suitable protectors, for flange faces, securely attached to the valves. 

 

8.5   

All sealant lines and other cavities of the valve shall be filled with sealant 
before shipment. 

 

8.6   

Packaging and shipping instructions shall be as per API 609. 
 

8.7   

On packages, following shall be marked legibly with suitable marking ink: 

   

a) Order Number 
b) Manufacturer’s Name 
c) Valve Size and Rating 
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d) Tag Number 
e) Serial Number 

 
 
 

9.0 SPARES & ACCESSORIES 
 

9.1                   Manufacturer shall supply spares and accessories for valves required during 
testing and commissioning at no extra cost. 

 
9.2                   Manufacturer  shall  recommend  supply  the  accessories  like  wrench,  sealant 

injector, etc., sealant and special tools required for maintenance of valves at no 
extra cost – 3 sets. 

 
 

10.0  DOCUMENTATION 
 

10.1   

At the time of bidding, Manufacturer shall submit the following documents: 

  

a) 
 

General arrangement/assembly drawings showing all features and relative 
positions and sizes of vents, drains, painting, coating and other external parts 
together with overall dimensions. 

  

b) 
 

Sectional drawing showing major parts with reference numbers and material 
specification. 

  

c) 
 

Reference list of similar valves manufactured and supplied in last five years 
indicating all relevant details including project, year, client, location, size, rating, 
service etc. 

  

d) 
 

Torque curves for the power actuated valves along with the break torque and 
maximum allowable stem torque. In addition, sizing criteria and torque 
calculations shall also be submitted for power actuated valves. 

  

e) 
 

Descriptive technical catalogues of the Manufacturer. 

  

f) 
 

Installation, Operational and Maintenance Manual. 

  

g) 
 

Copy of valid API 609 certificate, wherever applicable. 
 

h) Details of support foot, including dimensions and distance from valve center 
line to bottom of support foot. 

 
i) Quality Assurance Plan enclosed with this tender duly signed, stamped and 

accepted. 
 
 
 

IMPORTANT 
 

The  drawings  to  be  submitted  along  with  the  bid  shall  be  in  total 
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 compliance  with  the  requirement  of  technical  specification  and  data 
sheets of the valves with no exception & deviation. 

 

10.2   

Within three weeks of placement of order, the Manufacturer shall submit six 
copies of, but not limited to, the following drawings, documents and 
specifications for Purchaser’s final approval: 

  

a) 
 

Detailed  sectional  arrangement  drawings  showing  all  parts  with  reference 
numbers and material specifications as referred to in clause 10.1 above. 

  

b) 
 

Assembly drawings with overall dimensions, features and painting scheme. 
Complete dimensional details of support foot (where applicable) shall be 
indicated in these drawings as referred to in clause 10.1 above. 

  

c) 
 

Welding, heat treatment and testing procedures. 

  

d) 
 

Details of corrosion resistant paint to be applied on the valves. 

   

Manufacture of valves shall commence only after approval of the above 
documents. Once Purchaser has given the approval, any changes in design, 
material and method of Manufacture shall be notified to Purchaser whose 
approval in writing of all changes shall be obtained before the valve is 
manufactured. 

 
 

10.3  Within 30 days from the approval date, Manufacturer shall submit to Purchaser 
one reproducible and six copies of the approved drawings, documents and 
specifications as listed in clause 10.2 above. 

 

10.4   

Prior to shipment, Manufacturer shall submit one reproducible and six copies 
of the following: 

  

a) 
b) 

 

Test certificates as per clause 7.0 of this specification. 
Manual  for  installation,  erection,  maintenance  and  operation  instructions, 
including a list of recommended spares for the valves. 

 

10.5   

All documents shall be in English language. 
 

11.0   

GUARANTEE 
 

11.1   

Manufacturer shall guarantee that the materials and machining of valves and 
fittings comply with the requirements in this specification and in the Purchase 
Order. 

 

11.2   

Manufacturer is bound to replace or repair all valve parts which should result 
defective due to inadequate engineering or to the quality of materials and 
machining. 

 

11.3   

If  valve  defect  or  malfunctioning  cannot  be  eliminated, Manufacturer shall 
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replace the valve without delay. 
 
11.4   Any defect occurring  during the period  of Guarantee  shall be attended  to by 

making all necessary modifications  and repair of defective parts free of charge 
to the purchaser as per the relevant clause of the bid document. 

 
11.6  All expenses shall be to manufacturer's  account. 
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Abbreviations :

ASME : American Society of Mechanical Engineers

ASTM : American Society for Testing and Materials

API : American Petroleum Institute

BHN : Brinell hardness number

DN : Nominal Size

HAZ : Heat Affected Zone

LC : Lock Close (valve locked in full close position)

LO : Lock Open (valve locked in full open position)

MSS-SP : Manufacturers Standardization Society – Standard Practice

NDT : Non Destructive Testing

NPS : Nominal Pipe Size

RTJ : Ring Type Joint

SSPC : Steel Structures Painting Council
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1.0 SCOPE

This specification covers the minimum requirements for design, manufacture, testing
and supply of carbon steel ball valves of size DN 50 mm (2”) and above and ANSI
pressure rating class 150 to 900 to be used in on-shore pipeline systems handling
non-sour hydrocarbons in liquid or gaseous phase, including Liquefied Petroleum
Gas (LPG).

This specification does not cover ball valves for sour hydrocarbon (liquid / gas)
service as defined in NACE standard MR-01-75.

2.0 REFERENCE DOCUMENTS

2.1 All valves shall be manufactured and supplied in accordance with the latest edition of
American Petroleum Institute (API) Specification 6D / ISO 14313, with additions and
modifications as indicated in the following sections of this specification.

2.2 Reference has also been made in this specification to the latest edition of the
following Codes, Standards and Specifications:

ASME B 16.5 : Pipe flanges and flanged fittings

ASMEB 16.10 : Face-to-face and end-to-end dimensions of valves

ASME B 16.25 : Butt welding ends

ASME B 16.34 : Valves – flanged, threaded and welding ends

ASME B16.47 : Large diameter steel flanges

ASME B 31.3 : Process piping

ASME B 31.4 : Pipeline transportation systems for liquid
hydrocarbons and other liquids

ASME B 31.8 : Gas transmission and distribution piping systems

ASME Sec VIII : Boiler and pressure vessel code - Rules for
construction of pressure vessels

ASME Sec IX : Boiler and pressure vessel code - Welding and brazing
qualifications

ASTM A 370 : Standard test methods and definitions for mechanical
testing of steel products

ASTM B 733 : Autocatalytic nickel phosphorous coating on metals

API 6FA : Fire test for valves
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API 607 : Fire test for soft-seated quarter-turn valves

API 1104 : Welding of pipelines and related facilities

BS EN ISO 10497 : Testing of valves – Fire type-testing requirements

MSS-SP-6 : Standard finishes for contact faces of pipe flanges and
connecting-end flanges of valves and fittings

MSS-SP-44 : Steel pipeline flanges

SSPC-VIS-1 : Steel structures painting council-visual standard

2.3 In case of conflict between the requirements of this specification, API 6D and the
Codes, Standards and Specifications referred in clause 2.2 above, the requirements
of this specification shall govern.  Order of precedence shall be as follows :

 Valve Data Sheets
 Material Requisition
 This Specification
 API 6D Specification
 Other Referred Codes & Standards
 Manufacturer’s Standard

3.0 MATERIALS

3.1 Material for major components of the valves shall be as indicated in Valve Data
Sheet.  Other components shall be as per Manufacturer’s standard (suitable for the
service conditions indicated in Data Sheet) and shall be subject to approval by
Purchaser. In addition, the material shall also meet the requirements specified
hereinafter.

3.2 Carbon steel used for the manufacture of valves shall be fully killed.

3.3 The Carbon Equivalent (CE) of valve end connections which are subject to further
field welding by Purchaser, shall not exceed 0.43% (as calculated by the following
formula) on check analysis for each heat of steel used:

%Mn %Cr + %Mo + %V %Ni + %Cu
CE = %C + --------   + ------------------------- + -------------------

6          5 15

3.4 For Valves specified to be used for Gas service or LPG service, Charpy V-notch test,
on each heat of base material shall be conducted as per API 6D Clause 8.5, for all
pressure containing parts such as body, end flanges and welding ends as well as
bolting material for pressure containing parts. Unless stated otherwise, the Charpy V-
notch test shall be conducted at 0 °C. Test procedure shall conform to ASTM A370.
The average absorbed energy value of three full sized specimens shall be 27 J. The
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minimum impact energy value for any one specimen of the three specimens
analysed as above, shall not be less than 22 J.

When Low Temperature Carbon Steel (LTCS) materials are specified in Valve Data
Sheet or offered by Manufacturer, the Charpy V-notch test requirements of
applicable material standard shall be complied with.

3.5 For all such valves where carbon steel is used as ball material, the ball shall have 75
micrometer (0.003 inch) thick Electroless Nickel Plating (ENP) as per ASTM B733
with following classification : SC2, Type II, Class 2. The hardness of plating shall be
minimum 50 RC.

3.6 For valves specified to be used for Gas service or LPG service, hardness test shall
be carried out as per ASTM A370 for each method of manufacture and each heat of
steel used in the manufacture of valves. A full thickness cross-section shall be taken
for this purpose and the maximum hardness of the materials of valve components
shall not exceed 248 HV10 .

3.7 All process-wetted parts, metallic and non-metallic, shall be suitable for the fluids and
service specified by the Purchaser.  The service gas composition shall be as given
elsewhere in the Material Requisition. In addition, Manufacturer shall confirm that all
wetted parts are suitable for treated water / seawater environment, which may be used
during field testing.

3.8 Non-metallic parts of the valves (including O-rings, soft seal etc.) intended for
hydrocarbon gas service at pressures of PN 100 (600 #) and above shall be resistant
to explosive decompression.

4.0 DESIGN AND CONSTRUCTION

4.1 Valve design shall meet the requirements of API 6D and other referred codes and
shall be suitable for the service conditions indicated in Valve Data Sheet.  The ASME
Boiler & Pressure Vessel Code, Section VIII, Division 1, may be used to design the
valve body. Allowable stress requirements shall comply with the provisions of ASME
B31.3. In addition, corrosion allowance indicated in Valve Data Sheet shall be
considered in valve design. However, the minimum wall thickness shall not be less
than the minimum requirement of ASME B16.34. The Manufacturer shall have a valid
license to use API 6D monogram for manufacture of ball valves.

4.2 For above ground valves, valve body design shall be either fully welded or bolted
type, as indicated in Valve Data Sheet.  Valve body joints with threads are not
permitted.

For buried valves, valve body design shall be fully welded type only. Valve body
joints with bolts or threads are not permitted.

4.3 Ball shall be of single piece, solid type construction.
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4.4 Valves shall be Full Opening (FO) or Reduced Opening (RO) as indicated in Valve
Data Sheet. FO valves shall be suitable for the passage of all types of pipeline
scraper and inspection pigs on regular basis without causing damage to either the
valve component or the pig. The FO valve shall provide an unobstructed profile for
pigging operations in either direction. FO valves shall be designed to minimize
accumulation of debris in the seat ring region to ensure that valve movement is not
impeded.

The opening size of RO valves shall be corresponding to that of a FO valve of smaller
nominal diameter as indicated in table below. For sizes of a particular rating not
covered in API 6D, the opening sizes of the RO valve shall be as per Manufacturer’s
standard.

Nominal Valve
Size

Nominal Valve
Size for Reduced

Opening

Nominal Valve
Size

Nominal Valve
Size for Reduced

Opening

DN mm (NPS inches) DN mm (NPS inches) DN mm (NPS inches) DN mm (NPS inches)

50 (2) 50 (2) 600 (24) 500 (20)
80 (3) 50 (2) 650 (26) 550 (22)
100 (4) 80 (3) 700 (28) 600 (24)
150 (6) 100 (4) 750 (30) 600 (24)
200 (8) 150 (6) 800 (32) 650 (26)
250 (10) 200 (8) 850 (34) 700 (28)
300 (12) 250 (10) 900 (36) 750 (30)
350 (14) 250 (10) 950 (38) 800 (32)
400 (16) 300 (12) 1000 (40) 850 (34)
450 (18) 350 (14) 1050 (42) 900 (36)
500 (20) 400 (16) 1200 (48) 1050 (42)
550 (22) 450 (18)

4.5 Ball mounting shall be trunnion / pivot type or as indicated in Valve Data Sheet. Ball
mounting, either trunnion or floating, unless otherwise specified, shall be as follows.

Valve design shall minimize the possibility of debris ingress into the trunnion as far
as practicable.

Nominal Valve Size (NPS inches)Sl.
No. ANSI Pressure Rating

Floating Ball Trunnion Mounted
1. 150# < 8” > 8”
2. 300# < 4” > 4”
3. 600# Nil > 2”
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4.6 Valve seats shall have metal to metal contact. O-rings or other seals, if used for drip
tight sealing, shall be encased in a suitable groove in such a manner that it can not
be removed from seat ring and there is no extrusion during opening or closing
operation of valve at maximum differential pressure corresponding to valve class
rating. The seat rings shall be so designed as to ensure sealing at low as well as
high differential pressures.

4.7 Valves shall have double block and bleed feature to facilitate complete flushing,
draining and venting of the valve body cavity.

4.8 For valves to be used in liquid service, the body cavity over-pressure shall be
prevented by self relieving seat rings / assemblies. A pressure relief hole in the ball
is not permitted. Self relieving seat rings shall relieve at a body cavity differential
pressure not exceeding 50% of the valve class rating pressure.

4.9 Valves shall be designed to withstand a sustained internal vacuum of at least 1 (one)
milli-bar in both open and closed positions.

4.10 FO valves of nominal size DN 200 mm (8”) & above and RO valves of nominal size
DN 250 mm (10”) & above shall have provision for secondary sealant injection under
full line pressure for seat and stem seals. All sealant injection connections shall be
provided with a needle valve, a grease fitting and non-return valve. Valve design
shall have a provision to replace the sealant injection fitting under full line pressure.
Location and arrangement of sealant points shall be as per Figure-1.

4.11 Valves shall be provided with vent and drain connections. Location and arrangement
of vents and drains shall be as per Figure-1. Body vent and drain shall be provided
with valves (ball or plug type). Number and size shall be as per Figure-1.

4.12 Valve design shall ensure repair of stem seals / packing under full line pressure.

4.13 a) Valve ends shall be either flanged or butt welded or one end flanged and one end
butt welded as indicated in Valve Data Sheet.  Flanges of the flanged end cast/
forged body valves shall be integrally cast / forged with the body of valve. Face-to-
face/ end-to-end dimensions shall conform to API 6D. Face-to-face and end-to-end
dimensions for valve sizes not specified in API 6D shall be in accordance with ASME
B 16.10. Face-to-face and end-to-end dimensions not shown in API 6D or in ASME B
16.10 shall be as per Manufacturer Standard and shall be subject to approval by
Purchaser.

b) Flanged ends shall have flanges as per ASME B16.5 for valve sizes up to DN 600
mm (24 inches) excluding DN 550 mm (22 inches) and as per MSS-SP-44 / ASME B
16.47 series A for valve sizes DN 550 mm (22 inches) & for DN 650 mm (26 inches)
and above. Flange face shall be either raised face or ring joint type (RTJ) as
indicated in Valve Data Sheet. Flange face finish shall be serrated or smooth as
indicated in Valve Data Sheet. Smooth finish when specified shall be 125 to 200
microinches AARH. In case of RTJ flanges, the groove hardness shall be minimum
140 BHN.
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c) Butt weld end preparation shall be as per ASME B16.25.  The thickness of the pipe
to which the valve has to be welded shall be as indicated in Valve Data Sheet.
Valves shall be without transition pups, unless otherwise specified in Valve Data
sheet.  In case significant difference exists between thickness of welding ends of
valve and connecting pipe, the welding ends of valve shall have bevel preparation as
per ASME B31.4 or ASME B31.8, as applicable.

4.14 Design of weld end valves shall be such that during field welding operations, the soft
seals or plastic components of the valve (where ever used) are not liable to be
damaged. The Manufacturer shall furnish necessary field welding instructions and
post-weld test procedure to demonstrate integrity and leak-tightness of valves after
field welding operations.

4.15 Valves shall be provided with ball position indicator and stops of rugged construction
at the fully open and fully closed positions.

4.16 FO valves of nominal size  DN 200 mm (8”) and RO valves of nominal size  DN
250 mm (10”) shall be equipped with support foot and lifting lugs.  Tapped holes and
eye bolts shall not be used for lifting lugs.  Height of support foot shall be kept a
minimum. The location and size of support foot / lifting lugs shall ensure unrestrictive
operation of vent / drain valves.

4.17 Valve design shall be such as to avoid bimetallic corrosion between carbon steel and
high alloy steel components. Suitable insulation shall be provided as required.

4.18 Valves shall be of fire resistant design as per API 607/BS EN ISO 10497/API 6FA,
as indicated in Valve Data Sheet.

4.19 Valves shall be provided with anti-static devices to ensure electrical continuity
between stem / ball and valve body.

4.20 Valves shall be suitable for either buried or above ground installation as indicated in
Valve Data Sheet.

4.21 When stem extension requirement is indicated in Valve Data Sheet, the valves shall
have the following provisions :

a) Valves provided with stem extension shall have water proof outer casing.
Length of stem extension shall be as indicated in Valve Data Sheet.  The
length indicated corresponds to the distance between centerline of the valve
opening and the top of mounting flange for valve operating device (gear
operator / power actuator as applicable).

b) Vent and drain connections and sealant injection lines shall be terminated
adjacent to the valve operator by means of suitable piping anchored to the
valve body.  Pipe used shall be API 5L Gr. B / ASTM A 106 Gr. B, with Sch.
80. Fittings shall be ASTM A 105 / ASTM 234 Gr. WPB, Socket Welded,
ANSI class 6000.
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c) Stem extension and stem housing design shall be such that the complete
assembly will form a rigid unit giving a positive drive under all conditions with
no possibility of free movement between valve body, stem extension or its
operator.

d) Outer casing of stem extension shall have 3/8” or ½” NPT plugs at the top
and bottom, for draining and filling with oil to prevent internal corrosion.

4.22 Operating Devices

a) Valves shall have a power actuator or manual operator as indicated in Valve Data
Sheet.  In case of manual operator, valve sizes < DN 100 mm (4 inches) shall be
wrench operated and valve sizes  DN 150 mm (6 inches) shall be gear operated.
Each wrench – operated valve shall be supplied with wrench. Valve design shall be
such that damage due to malfunctioning of the operator or its controls will only occur
in the operator gear train or power cylinder and that damaged parts can be replaced
without the valve cover being removed.

b) The power actuator shall be in accordance with the Purchaser specification issued
for the purpose and as indicated in Valve and Actuator Data Sheet. Operating time
shall be as indicated in Valve Data Sheet. Valve operating time shall correspond to
full close to full open/full open to full close under maximum differential pressure
corresponding to the valve rating. For actuated valves, the actuator torque output
shall be 1.25 times the break torque required to operate the ball valve under the
maximum differential pressure corresponding to the valve class rating.

c) For manual operator of all valves, the diameter of the hand wheel or the length of
operating wrench shall conform to API 6D requirements and be such that under
maximum differential pressure, the total force required to operate the valve does not
exceed 350 N.  Manufacturer shall also indicate the number of turns of hand wheel
(in case of gear operators) required for operating the valve from full open to full close
position.

d) Direction of operation of hand wheel or wrench shall be in clock-wise direction while
closing the valve.  Hand wheels shall not have protruding spokes.

e) Gear operators, when provided, shall have a self locking provision and shall be fully
encased, in water proof/ splash proof/ dust proof/ weather proof enclosure and shall
be filled with suitable grease.

f) Operating devices shall be designed for easy operation of the valve under maximum
differential pressure corresponding to the valve rating.

4.23 All welds shall be made by welders and welding procedures qualified in accordance
with the provisions of ASME Section IX. The procedure qualification shall include
impact test and hardness test and shall meet the requirements of clauses 3.4 and
3.6 of this specification, respectively.

4.24 All welds shall be stress relieved in accordance with ASME Section VIII.
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4.25 Repair by welding is not permitted for fabricated and forged body valves. However,
repair by welding as per ASME B16.34 is permitted for cast body valves. Such
repairs shall be carried out at casting supplier’s care only. Repair shall be carried out
before any heat treatment of casting is done. Repair welding procedure qualification
shall also include impact test and hardness test and shall meet the requirements of
clauses 3.4 & 3.6 of this specification, respectively.

4.26 The tolerance on internal diameter and out of roundness at the ends for welded end
valves shall be as per applicable connected pipe specification as indicated in Valve
Data Sheet.

4.27 When indicated in Material Requisition, valves shall have locking device to lock the
valve either in full open (LO) or full close (LC) positions. Locking devices shall be
permanently attached to the valve operator and shall not interfere with operation of
the valve.

4.28 Valve stem shall be capable of withstanding the maximum operating torque required
to operate the valve against the maximum differential pressure corresponding to
applicable class rating. The combined stress shall not exceed the maximum
allowable stresses specified in ASME Section VIII, Division I. In case of power
actuated valves, the valve stem shall be designed for maximum output torque of the
selected power actuator (including gear box, if any) at valve stem.

5.0 INSPECTION AND TESTS

5.1 The Manufacturer shall perform all inspection and tests as per the requirements of
this specification and the relevant codes, prior to shipment, at his works.  Such
inspection and tests shall be, but not limited to, the following:

5.1.1 All valves shall be visually inspected. The internal and external surfaces of the valves
shall be free from any strikes, gouges and other detrimental defects. The surfaces
shall be thoroughly cleaned and free from dirt, rust and scales.

5.1.2 Dimensional check on all valves shall be carried out as per the Purchaser approved
drawings.

5.1.3 Chemical composition and mechanical properties shall be checked as per relevant
material standards and this specification, for each heat of steel used.

5.1.4 Non-destructive examination of individual valve material and components consisting
of, but not limited to castings, forgings, plate and assembly welds shall be carried out
by the Manufacturer.

a) Body castings of all valves shall be radiographically examined on 100% of the
surface of critical areas as per ASME B16.34.  Procedure and acceptance criteria
shall be as per ASME B16.34.  The extent of radiography shall be as follows:
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ANSI Pressure Rating Valve Size Extent of Radiography
150 # All sizes Nil

300 # < DN 400mm (16”)
> DN 450mm (18”)

Nil
100%

> 600 # All sizes 100%

All castings shall be wet magnetic particle inspected 100% of the internal surfaces.
Method and acceptance shall comply with ASME B.16.34.

b) All valves, with body fabricated from plates or made by forgings, shall be
ultrasonically examined in accordance with the procedure and acceptance standard
of Annexure E of ASME B16.34.

All forgings shall be wet magnetic particle inspected 100% of the internal surfaces.
Method and acceptance shall comply with ASME B 16.34

c) Bodies and bonnets made by welded assembly of segments of castings, forgings,
plates or combinations thereof shall be examined, as applicable, by methods of
clause 5.1.4 a) for cast components or clause 5.1.4 b) for forged components and
plates.

5.1.5 Full inspection by radiography shall be carried out on all welds of pressure containing
parts.  Acceptance criteria shall be as per ASME B 31.4 or ASME B31.8, as
applicable, and API 1104.

5.1.6 Welds, which in Purchaser’s opinion cannot be inspected by radiographic methods,
shall be checked by ultrasonic or magnetic particle methods and acceptance criteria
shall be as per ASME Section VIII, Division 1, Appendix 12 and Appendix 6,
respectively.

5.1.7 a) All finished wrought weld ends subject to welding in field shall be 100% ultrasonically
tested for lamination type defects for a distance of 50mm from the end. Laminations
shall not be acceptable.

b) Weld ends of all cast valves subject to welding in field shall be 100% radiographically
examined and acceptance criteria shall be as per ASME B16.34.

c) After final machining, all bevel surfaces shall be inspected by dye penetrant or wet
magnetic particle methods. All defects longer than 6.35 mm are rejected, as are
defects between 6.35 mm and 1.59mm that are separated by a distance less than 50
times their greatest length.  Rejectable defects must be removed. Weld repair of
bevel surface is not permitted.

5.1.8 All valves shall be tested in compliance with the requirements of API 6D. During
pressure testing, valves shall not have sealant lines and other cavities filled with
sealant, grease or other foreign material.  The drain, vent and sealant lines shall be
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either included in the hydrostatic shell test or tested independently.  Test pressure
shall be held for at least 30 minutes. No leakage is permissible during hydrostatic
testing. The body cavity self-relieving feature meeting the requirements of clause 4.8
of this specification shall also be checked.

5.1.9 A supplementary air seat test as per API 6D (Annex B, Clause B.3.3, Type II) shall
be carried out for all valves. A bubble tight seal is required without the use of any
sealant.  No leakage is allowed. Test pressure shall be held for at least 15 minutes.

5.1.10 Manufacturer who intends bidding, must submit at bid stage, certificate and report for
successful fire type-tests for valves in accordance with API-607/ BS EN ISO 10497 /
API 6FA, as applicable in Valve Data Sheet.

Failure to comply with this requirement shall be a cause of rejection of the
Bidder’s offer.

5.1.11 Valves shall be subjected  to  Operational Torque Test as per API 6D (Annex B,
Clause B.6) under hydraulic pressure equal to maximum differential pressure
corresponding to the valve pressure class rating.

For manual operator of all valves, it shall be established that the force required to
operate the valve does not exceed the requirements stated in clause 4.22(c) of this
specification.

5.1.12 Power actuated valves shall be tested after assembly of the valve and actuator at the
valve Manufacturer’s works.  At least five Open-Close-Open cycles without internal
pressure and five Open-Close-Open cycles with maximum differential pressure shall
be performed on the valve actuator assembly.  The time for Full Open to Full close
shall be recorded during testing. If required, the actuator shall be adjusted to ensure
that the opening and closing times are within the limits stated in Actuator Data Sheet
issued for the purpose.

Hand operator provided on the actuator shall also be checked after above testing, for
satisfactory manual over-ride performance.

These tests shall be conducted on minimum one valve out of a lot of five (5) valves
of the same size, rating and the actuator model / type. In case the tests do not meet
the requirements, retesting / rejection of the lot shall be decided by Purchaser’s
Inspector.

5.1.13 Subsequent to successful testing as specified in clause 5.1.11 and 5.1.12 above,
one (1) valve out of the total ordered quantity shall be randomly selected by the
Purchaser’s Representative for cyclic testing as mentioned below :

a) The valve shall be subjected to at least 100 Open-Close-Open cycles with
maximum differential pressure corresponding to the valve rating.

b) Subsequent to the above, the valve shall be subjected to hydrostatic test and
supplementary air seat test in accordance with clause 5.1.8 and 5.1.9.
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In case this valve fails to pass these tests, the valve shall be rejected and two more
valves shall be selected randomly and subjected to testing as indicated above. If
both valves pass these tests, all valves manufactured for the order (except the valve
that failed) shall be deemed acceptable. If either of the two valves fails to pass these
tests, all valves shall be rejected or each valve shall be tested at the option of
Manufacturer.

Previously carried out test of similar nature shall be considered acceptable if the
same has been carried out by Manufacturer in last two years. Valves of two sizes
below and two sizes above the size of valve previously tested, and rating similar or
one rating lower of valve tested previously, shall be qualified.

5.1.14 Checks shall be carried out to demonstrate that the dissimilar metal used in the
valves are successfully insulated as per the requirement of clause 4.17 of this
specification.

5.1.15 When indicated in Valve Data Sheet, valves shall be subjected to anti-static testing
as per supplementary test requirement of API 6D (Annex B, Clause B.5).

5.2 Purchaser reserves the right to perform stage-wise inspection and witness tests as
indicated in clause 5.1 above at Manufacturer’s works prior to shipment.
Manufacturer shall give reasonable access and facilities required for inspection to
the Purchaser’s Inspector.

Purchaser reserves the right to require additional testing at any time to confirm or
further investigate a suspected fault. The cost incurred shall be to Manufacturer’s
account.

In no case shall any action of Purchaser or his Inspector relieve the Manufacturer of
his responsibility for material, design, quality or operation of valves.

Inspection and tests performed/ witnessed by the Purchaser’s Inspector shall in no
way relieve the Manufacturer’s obligation to perform the required inspection and
tests.

6.0 EXTENT OF INSPECTION & TESTING

6.1 Purchaser’s Inspector shall perform inspection and witness tests on all valves or as
indicated in the Quality Assurance Plan (QAP) attached with this specification.

6.2 The hydrostatic testing and cyclic opening and closing of the valves with the operator
shall be witnessed by Purchaser’s Inspector.
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7.0 TEST CERTIFICATES

7.1 Manufacturer shall submit the following certificates:

a) Mill test certificates relevant to the chemical analysis and mechanical
properties of the materials used for valve construction as per the relevant
standards.

b) Test certificates of hydrostatic and pneumatic tests complete with records of
timing and pressure of each test.

c) Test reports on radiograph and ultrasonic inspection.

d) Test report on operation of valves conforming to clause 5.1.11, 5.1.12 and
5.1.13 of this specification.

e) All other test reports and certificates as required by API 6D and this
specification.

The certificates shall be valid only when signed by Purchaser’s Inspector. Only those
valves which have been certified by Purchaser’s Inspector shall be despatched from
Manufacturer’s works.

8.0 PAINTING, MARKING & SHIPMENT

8.1 Valve surface shall be thoroughly cleaned, freed from rust and grease and applied
with sufficient coats of corrosion resistant paint.  Surface preparation shall be carried
out by shot blasting to SP-6 in accordance with “Steel Structures Painting Council –
Visual Standard SSPC-VIS-1”.  For valves to be installed underground, when
indicated in Valve Data Sheet, the external surfaces of the buried portion of valves
shall be painted with three coats of suitable coal tar epoxy resin with a minimum dry
film thickness of 300 microns.

8.2 Manufacturer shall indicate the type of corrosion resistant paint used, in the drawings
submitted for approval.

8.3 All valves shall be marked as per API 6D.  The units of marking shall be metric
except Nominal Diameter which shall be in inches.  Marking shall be done by die-
stamping on the bonnet or on the housing.  However, for buried valves, the marking
shall be done on the above ground portion of the stem housing only.

8.4 Valve ends shall be suitably protected to avoid any damage during transit. All
threaded and machined surfaces subject to corrosion shall be well protected by a
coat of grease or other suitable material.  All valves shall be provided with suitable
protectors, for flange faces, securely attached to the valves.  Bevel ends shall be
protected with metallic or high impact plastic bevel protectors.

8.5 All sealant lines and other cavities of the valve shall be filled with sealant before
shipment.
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8.6 Packaging and shipping instructions shall be as per API 6D.

8.7 On packages, following shall be marked legibly with suitable marking ink :

a) Order Number
b) Manufacturer’s Name
c) Valve Size and Rating
d) Tag Number
e) Serial Number

9.0 SPARES & ACCESSORIES

9.1 Manufacturer shall furnish list of recommended spares and accessories for valves
required during start-up and commissioning and supply of such spares shall be
included in the price quoted by Manufacturer.

9.2 Manufacturer shall furnish list of recommended spares and accessories required for
two years of normal operation and maintenance of valves and price for such spares
shall be quoted separately.

9.3 Manufacturer shall quote for spares & accessories as per Material Requisition.

10.0 DOCUMENTATION

10.1 At the time of bidding, Manufacturer shall submit the following documents:

a) General arrangement / assembly drawings showing all features and relative
positions and sizes of vents, drains, gear operator / actuator, painting, coating
and other external parts together with overall dimensions as well as weights
of valve & actuator.

b) Sectional drawing showing major parts with reference numbers and material
specification. In particular, a blow-up drawing of ball-seat assembly shall be
furnished complying the requirement of clause 4.6 of this specification.

c) Reference list of similar ball valves manufactured and supplied in last five
years indicating all relevant details including project, year, client, location,
size, rating, service, etc.

d) Torque curves for the power actuated valves along with the break torque and
maximum allowable stem torque. In addition, sizing criteria and torque
calculations shall also be submitted for power actuated valves.

e) Descriptive technical catalogues of the Manufacturer.

f) Copy of valid API 6D certificate.
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g) Details of support foot, including dimensions and distance from valve centre
line to bottom of support foot.

h) Quality Assurance Plan enclosed with this tender duly signed, stamped and
accepted.

i) List of recommended spares required during start-up and commissioning.

j) List of recommended spares required for 2 years of normal operation and
maintenance.

k) Other documents / drawings / data as per Material Requisition.

10.2 Within two weeks of placement of order, the Manufacturer shall submit six copies of,
but not limited to, the following drawings, documents and specifications for
Purchaser’s final approval :

a) Detailed sectional arrangement drawings showing all parts with reference
numbers and material specifications as referred to in clause 10.1 above.

b) Assembly drawings with overall dimensions and features. Drawing shall also
indicate the number of turns of hand wheel (in case of gear operators)
required for operating the valve from full open to full close position and the
painting scheme. Complete dimensional details of support foot (where
applicable) shall be indicated in these drawings as referred to in clause 10.1
above.

c) Welding, heat treatment and testing procedures.

d) Procedure for cyclic testing.

e) Details of corrosion resistant paint to be applied on the valves.

f) Design calculation for pressure containing parts.

g) Other documents / drawings / data as per Material Requisition.

Manufacture of valves shall commence only after approval of the documents
indicated in clause 10.2a) to 10.2c) above. Once approval has been given by
Purchaser, any changes in design, material and method of manufacture shall
be notified to Purchaser whose approval in writing of all changes shall be
obtained before the valve is manufactured.

10.3 Within 2 weeks from the approval date, Manufacturer shall submit to Purchaser six
copies of the approved drawings, documents and specifications as listed in clause
10.2 above.
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10.4 Prior to shipment, Manufacturer shall submit six hard copies and  six soft copies (on
CD-ROMs) of the following:

a) Test certificates as per clause 7.0 of this specification.

b) Manual for installation, erection, maintenance and operation instructions,
including a list of recommended spares for the valves.

c) Other documents / drawings / data as per Material Requisition.

10.5 All documents shall be in English language.

10.6 The above documents & data requirements shall also be supplemented by all
requirements of clause 2.0 of the Material Requisition.

11.0 GUARANTEE

11.1 Manufacturer shall guarantee that the materials and machining of valves and fittings
comply with the requirements in this specification and in the Purchase Order.

11.2 Manufacturer is bound to replace or repair all valve parts which should result
defective due to inadequate engineering or to the quality of materials and machining.

11.3 If valve defect or malfunctioning cannot be eliminated, Manufacturer shall replace the
valve without delay,

11.4 Any defect occurring during the period of Guarantee shall be attended to by making
all necessary modifications and repair of defective parts free of charge to the
Purchaser as per the relevant clause of the bid document.

11.5 All expenses shall be to Manufacturer’s account.
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VENT, DRAIN & SEALANT INJECTION DETAILS
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1.0 SCOPE

This specification covers the minimum requirements for design, manufacture
and supply of carbon steel check valves of size DN 50mm (2”) and above and
ANSI class 150, 300 and 600 ,  for use in o nshore pipeline systems handling
non-sour hydrocarbons in liq uid phase or gaseous phase including Liquefied
Petroleum Gas (LPG).

2.0 REFERENCE DOCUMENTS

2.1 All valves shall be ma nufactured and supplied in accordance with the latest
edition of American Petroleum Institute (API) Specification 6D or 594 or British
Standard BS:1868, with additions and modifications as indicated in t he
following sections of this specification.

For Contractual purpose, the edition in force at the time of floating of the
enquiry shall be termed as “latest edition”.

3.0 MATERIALS

3.1 Material for major components of the valves shall be as indicated in Valve Data
Sheet.  Other components shall be as per Manufacturer’s standards which will
be subject to approval by Purchaser.

3.2 Carbon steel used for the manufacture of valves shall be fully killed.

3.3 The Carbon Equivalent (CE) of valve end connections which a re subject to
further field welding by Purchaser, sh all not exceed 0.45% (as calculated by
the following formula) on check analysis for each heat of steel used :

            Mn            Cr + Mo + V            Ni + Cu
CE = C    +  --------   +   ---------------------- +  ---------------

   6          5                15

3.4 Charpy V-Notch test on each heat of base material shall be conducted as per
API 6D, clause 7.5, for all pressure containing parts such as body, end flanges
and welding ends as well as bolting material for pre ssure containing parts.
Unless specified otherwise, the Charpy impact test shall be conducted at 0°C.
The Charpy impact test specimen sha ll be t aken in the direction of principal
grain flow and notched perpendicular to the original surface of plate or forging.

The  minimum  average  absorbed  energy  per  set  of  three  specimens shall
be 27 J with an individual minimum per specimen of 22 J.  No specimen shall
exhibit less than 80 percent shear area.
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3.5 All process – wet ted parts, metallic and non-metallic, shall be suitable for the
fluids and service specified by the Purchaser.

4.0 DESIGN AND CONSTRUCTION

4.1 Following types of check va lves, meeting the requirements of applicable
standards (refer clause 2.1 of this specification) are acceptable :

a) Swing check valve
b) Dual plate check valve
c) Axial flow (Nozzle) check valve

Valve design shall be suitable for the service conditions indicated in Valve Data
Sheet.  Corrosion allowance indicated in Valve Data Sheet shall be considered in
valve design.

4.2 In case of swing check valves, the disc hinge shall be mounted on the valve
body and shall not be attached to the valve body cover.  Valve body cover joint
shall be of bolted design.  Screwed covers shall not be used.

4.3 Valves shall be provided with non-renewable integral type seats as indicated in
Valve Data Sheet.  Non-renewable seats shall be of a de sign which does not
required renewal over the design life of the valve.

4.4 Valves shall be provided with drain connection as per the Manufacturer’s
standard.  Drain tapping shall be provided in a position suitable to completely
drain the valve with valve in horizontal position.

4.5 Valve ends shall be either flanged or butt welded or one end flanged and one
end butt welded as indicated in Valve Data S heet.  Flanged end shall have
dimensions as per ASME B16.5 for sizes upto DN 400mm (16”).  Flanges of the
flanged end cast body valve s shall be integrally cast with the body of the
valve.

4.6 Butt weld end preparation shall be as per ANSI B16.25.  The thickness of the
pipe to which the valve has to be welded sha ll be as indicated in Valve Data
Sheet.  Valves shall be without transition pups.  In  case difference exists
between thickness of valve neck end and connecting pipe, the bevel end of
valve shall be prepared as per ANSI B31.8 or ANSI B31.4, as applicable.

4.7 Valves of size DN 200mm (8”) and above shall be equipped with lifting lugs. 
Tapped holes and eye bolts shall not be used for lifting lugs.
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4.8 An arrow indicating the direction of flow shall be embossed or cast on the body
of all valves.

4.9 All welds sha ll be ma de by welders and welding procedures qualified in
accordance with the provis ions of ASME Section IX.  Th e welding and repair
welding procedure qua lification shall include impact test and shall meet the
requirements of clause 3.4 of this specification.

4.10 Repair by welding is permitted for cast body valves subject to written approval
by Purchaser and shall be carried out as per ANSI B16.34.  Re pair shall be
carried out before any heat treatment of casting is done.

5.0 INSPECTION AND TESTS

5.1 The Manufacturer shall perform all inspection and tests as per the requirements
of this specification and the relevant codes, prior to shipment at his works.  Such
inspection and tests shall be, but not limited to, the following :

5.1.1 All valves shall be visually inspected.

5.1.2 Dimensional check on a ll valves shall be carried out as per the Purchaser
approved drawings.

5.1.3 Chemical compositions and mechanical properties shall be checked as per
relevant material standards and this specification, for each heat of steel used.

5.1.4 a) Where applicable, the body castings of valves shall be ra diographically
examined on 100% of the surface of critical areas as  per ANSI B16.34. 
Procedure and acceptance criteria shall be as per ANSI B16.34.

b) Where applicable, valve body made by forgin g and plate components
shall be ultrasonically examined in accordance with procedure and
acceptance standard of Annexure E of ANSI B16.34.

c) The extent of radiography/ ultrasonic examination shall be as follows :

ANSI class 150 - All sizes - Nil

ANSI class 300 - < DN 400mm (16”) - Nil
> DN 450mm (18”) - 100%

ANSI class 600 - All sizes - 100%
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5.1.5 All valves shall be t ested in compliance with the requirements of applicable
standard (refer clause 2.0).

5.2 Purchaser reserves the right to perform stage-wise inspection and witness tests
as indicated in clause 5.1 above at Man ufacturer’s works prior to shipment. 
Manufacturer shall give reasonable access and facilities required for inspection to
the Purchaser’s Inspector.

Purchaser reserves the right to require additional testing at any time to confirm
or further investigate a suspected fault.  T he cost incurred shall be to
Manufacturer’s account.

In no case shall any action of Purchaser or its Inspector relieve the Manufacturer
of his responsibility for material, design, quality or operation of valves.

Inspection and tests performed/ witnessed by the Purchaser’s Inspector shall in
no way relieve the Manufacturer’s obligation to perform the required inspection
and tests.

6.0 TEST CERTIFICATES

Manufacturer shall submit the following certificates :

a) Mill test certificates relevant to the chemical analysis and mechanical
properties of the materials used for the valve construction as per the
relevant standards.

b) Hydrostatic test certificates complete with records of timing and pressure
of each test.

c) Test reports of radiograph and ultrasonic inspection, as applicable.

d) All other test reports and certificates as required by a pplicable standard
and this specification.

The certificates shall be valid only when signed by Purchaser’s Inspector.  Only
those valves which have been certified by Purchaser’s Inspector shall be
despatched from Manufacturer’s works.
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7.0 PAINTING, MARKING AND SHIPMENT

7.1 Valve surface shall be thoroughly cleaned, freed from ru st and grease and
applied with sufficient coats of corrosion resistant paint.  S urface preparation
shall be carried out by shot blasting to SP-6 in accordance with “Steel Structures
Painting Council – Visual Standard SSPC-VIS-1”.

7.2 All valves shall be marked as per applicable standard.  The units of marking shall
be metric except nominal diameter which shall be in inches.

7.3 Valve ends shall be suitably protected to avoid any damage during transit.  All
threaded and machined surfaces subject to corrosion shall be well protected by
a coat of gre ase or oth er suitable material.  All va lves shall be provided with
suitable protectors for flange faces, securely attached to the valves.

7.4 Packaging and shipping instructions shall be as per applicable standard.

7.5 On packages, the following shall be marked legibly with suitable marking ink:

a) Order Number

b) Manufacturer’s Name

c) Valve Size and Rating

d) Tag Number

8.0 SPARES AND ACCESSORIES

8.1 Manufacturer shall recomme nd and quote separately the spares for valves
required for commissioning and two years of normal operation.

9.0 DOCUMENTATION

9.1 At the time of bidding, Manufacturer shall submit the following documents :

a) General arrangement drawings showing all features together with overall
dimensions and actual valve bore size.

b) Sectional drawing showing major parts  with reference numbers and
material specification.

896 of 1910



MECON LIMITED
Delhi

PROCESS & PIPING
DESIGN SECTION

TECHNICAL SPECIFICATION
FOR

CHECK  VALVES

TECHNICAL SPECIFICATION NO. : MEC/TS/05/62/004 REV-2 Page 7 of 8

c) Details of corrosion resistant paint proposed to be applied.

d) Reference list of similar supplies of check valves, including project, year,
client, location, size, rating, services, etc. shall be furnished by the
Manufacturer for the last three years. (The valves shall be proven
for service indicated in Valve Data Sheet).

9.2 Within three weeks of placement of order, the Manufacturer shall submit four
copies of, bu t not limited to, th e following drawings, documents and
specifications for Purchaser’s approval.

a) Detailed sectional drawings showing all parts with reference numbers and
material specification.

b) Assembly drawings indicating overall dimensions, features and painting
scheme.

Once the approval has been given by Purchaser, any changes in design, material
and method of manufacture shall be notified to Pu rchaser whose approval in
writing of all changes shall be obtained before the valve is manufactured.

9.3 Within 30 days from the approval date, Manufacturer shall submit to Purchaser
one reproducible and six copies of all approve d drawings, documents and
specifications as listed in clause 9.2 above.

9.4 Prior to shipment, Manufacturer shall submit to Purchaser one reproducible and
six copies of the following :

a) Test certificates as listed in clause 6.0 of this specification.

b) Manual for installation, erection, maintenance and operation instructions,
including a list of recommended spares for the valves.

9.5 All documents shall be in English language.

10.0 GUARANTEE

10.1 Manufacturer shall guarantee that the materials and machining of valves and
fittings comply with the requirements in this specification and in the Purchase
Order.
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10.2 Manufacturer is bound to replace or repair all valve parts which should result
defective due to inadequate engineering or to the quality of materials and
machining.

10.3 If valve defect or malfu nctioning cannot be eliminated, Manufacturer shall
replace the valve without delay,

10.4 Any defect occurring during the period of Guarantee shall be attended to by
making all necessary modifications and repair of defective parts free of charge
to the Purchaser as per the relevant clause of the bid document.

10.5 All expenses shall be to Manufacturer’s account.
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TECHNICAL NOTES FOR GATE & GLOBE VALVES 
 
1.0  General 
 
1.1 Valves shall be designed, manufactured, tested, inspected, marked and supplied as per 

the specifications, applicable design standards & codes and manufacturing standards 
(latest editions) as specified. 

 
1.2 Material test certificates (Physical property, Chemical composition & Heat treatment 

report) of the pressure containing parts shall be furnished for the valves supplied. 
Material test certificates of other parts shall also be furnished for verification during 
inspection. 

 
1.3 For heavy valves, provision for lifting shall be made by way of lugs, eyebolts, or 

similar standard devices. 
 
1.4  Unless otherwise stated, all flanged valves shall have end flanges integral with valve 

body. Weld on flanges are not acceptable. Flange finish shall be serrated finish 250 
AARH (250 AARH to 500 AARH) or 125 AARH (125 
 AARH to 250 AARH) or 63 MRH (32 AARH to 63 AARH) as per valve 
specification sheet. 

 
1.5 For all weld end valves, with bevel end as per ANSI B 16.25, the bevel 

contour shall be as follows: 
 

Material  
Wall Thickness  Weld Contour   

Carbon Steel (Except Low 
Temp. Carbon Steel) 

Upto 22 mm  
> 22 mm 

Figure 2 Type A 
Figure 3 Type A 

Alloy Steel  Upto 10 mm  Figure 4  
Stainless Steel &  
Low Temp Carbon Steel  

> 10 mm & upto 25 mm 
> 25mm 

Figure 5 Type A 
Figure 6 Type A 

 
1.6 If an overlay weld-deposit is used for the body seat ring, seating surface, the seat ring 

base material shall be at least equal to the corrosion resistance of the materials of the 
shell. 

 
1.7 For valve body/ bonnet, forging is acceptable where castings are specified but not 

vice versa. 
 
1.8 Material of construction of yoke shall be as a minimum equivalent to body/ bonnet 

material. 
 
1.9 Stem shall be forged or machined from a forged bar. Castings are not 

permitted except integral stem.  
 
1.10 Stelliting/ hard facing by deposition shall have minimum 1.6mm thickness. 

Renewable seat rings shall be seal welded.  
 
1.11 Face to face dimension of flanged valves shall conform to ANSI B 16.10 to the extent 

covered. For valves not covered in the ANSI specification, Contractor shall furnish 
certified dimensional drawings. 
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1.12 Flange dimensions of steel, alloy steel and stainless steel flanged valves shall 
conform to ANSI B 16.5 for sizes up to 24” and API 605 for size 26’’ and above. 

 
1.13 Flange dimensions for cast iron flanged valves shall conform to ANSI B 16.1 for 

size up to 24” class 125 and API 605 with flat face for sizes greater than 24”. 
 
1.14 Unless otherwise mentioned, various valves should conform to following 

standards / codes. 
 

SW gate valves (1 1/2’’ and below)    :  API 602 
SW Globe valves (1 1/2” and below)  :  BS 5352 
Flanged gate valves                                   API 600 &     API-6D 
Flanged Globe valves      : BS 1873 

             
1.15 Wherever stellite is specified, it means facing of seat and disc are welded by Cr-Co-

W alloy. Stellite facing shall maintain minimum hardness of 375 BHN at high 
temperature. 

 
1.16 All weld end valves shall have bevel ends as per ANSI B 16.25. 
 
1.17 If an overlay weld deposit is used for the body seat ring or seating surface, the seat 

ring base material shall be at least equal to corrosion resistance of the material of the 
shell. 

 
1.18 By Pass 
 

- Unless otherwise noted, by-pass requirement for gate valves shall be under - 
 
 150 Class  : on sizes 26” and above 
 300 Class  : on sizes 16” and above 
 600 Class  : on sizes 6” and above 
 900 Class  : on sizes 4” and above 

1500 Class   : on sizes 4’ and above 
2500 Class   : on sizes 3” and above 

 
- By-pass valve shall be a globe valve. 
 
- Contractor shall supply the by-pass valve duly tested and fitted to the main 

valve. By-pass attachment to the main valve body shall not be screwed. All 
fillet welds for by-pass installation shall be 100% examined by DP / MP test. 

 
 
1.19  Spiral wound bonnet gasket is to be provided with inner / outer ring except when 

encapsulated gaskets type body bonnet joints are employed. Outer ring may be 
avoided in case of non-circular spiral wound gasket used in 150# valve provided the 
outermost layer of spiral touches the bolts ascertaining the centering. 

 
 

1.20  Pressure Test 
 

- Valves covered under API codes shall be tested as per API 598 unless 
otherwise specified in the applicable valve code. 

 
- Valves covered under BS code shall be tested as per BS 6755 unless 

otherwise specified in the applicable valve codes. 
 
1.21 For all austenitic stainless valves, inter-granular corrosion test shall have to be 
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conducted as per following: - 
 

- ASTM A 262 Practice ‘E’ with acceptance criteria of “60 mils / year (max.)”. 
OR 

 
- ASTM A 262 practice ‘E’ with acceptance criteria of “No cracks as observed 

from 20X magnification U & Microscopic structure to be observed from 
250X magnification”. 

 
1.22 When specifically asked for high temperature application of some grades of austenitic 

stainless steel (like SS 309, 310, 316, 316H etc.) ASTM A 262 practice ‘C’ with 
acceptance criteria “15 MILS/YEAR” shall have to be conducted. When testing is 
conducted as per practice ‘E’ photograph of microscopic structure shall be submitted 
for record. 

 
1.23  For the IGC test as described in 1.16.1 & 1.16.2 two sets of samples shall be drawn 

from each solution treatment lot, one set corresponding to highest carbon content and 
other set corresponding to the highest rating/ thickness.   

 
2.0  OPERATION 
 
2.1 Valves shall be supplied with gear operations based on the following requirements: 
 

Valve Types 
Class Size Requiring Gear 

Operation 
Gate & Diaphragm Valves  150 14” and larger  

300 14” and larger 
600 12” and larger 
900 6” and larger 
1500 3” and larger 
2500 3” and larger 

Globe Valves  900 6” and larger 
1500 3” and larger 
2500 3” and larger 

 
2.2 Gear operator shall be as under with position indicators for open / close positions, 

with limit stops. 
 
 

For Gate / Globe / Diaphragm Valves  Totally enclosed bevel gear in grease 
case with grease nipples/ CHECK  

 
 
2.3 Gear operators shall be so designed to operate effectively with the differential 

pressure across the closed valve equal to the cold non-shock pressure rating.  
 
2.4 Hand wheel diameter shall not exceed 750 mm and effort to operate shall not exceed 

35 kg at hand wheel periphery. In case these limits cannot be satisfied for any valve, a 
gear operation shall be provided. 

 
3.0  INSPECTION AND TESTING 
 
3.1 All the mandatory shop tests and inspection required by t he respective data 

sheet and applicable standards & codes etc. shall be carried out. 
 
3.2 The extent of inspection by shall be as under. However the exact extent with hold 
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points shall be decided during review of the inspection plan to be submitted to 
Company as part of the post-order documentation. 

 
3.3 Valves under NACE should follow the requirements of MR-01-75 
 
 FORGED VALVES 

- Visual and dimensional inspection 
- Review of material test certificates 
- Any mandatory or supplementary test 
- Hydrostatic test of all valves 
- Strip check on 1% of total ordered quantity of valves at random to verify 

compliance with specification requirements. 
 
CAST STEEL VALVES 
- Visual and dimensional inspection 
- Review of material test certificates 
- Review of radiographs / radiographic reports and reports of any other NDT 

tests, wherever applicable as per data sheets 
- Any mandatory or supplementary tests 
- Hydrostatic test 100% for body 
- Strip check on 1% of total ordered quantity of valves at random to verify 

compliance with specification requirements. 
 
3.4 For motor /actuator operated valves, functional / operational checks as per the 

requirements of the specifications shall be made on each valve.  
 
4.0  RADIOGRAPHY OF CAST VALVES  
 
4.1 When specifically not mentioned in individual data sheets, valves castings shall 

undergo radiographic examination as specified hereunder: 
 
   
 

MATERIAL 
RATING  SIZE RANGE  RADIOGRAPHY  

All  150# 24” and below  Nil  
 150# 26” and above 100% 
 300# 16” and below Nil 
 300# 18” and above 100% 
 600# and above All sizes 100% 

 
4.2 Radiography procedure areas of casting to be radiographed shall be as per ANSI B 

16.34 and acceptance criteria shall be as per ANSI B 16.34 Annexure — B. However 
for areas of casting to be radiographed for types of valve not covered in ANSI B 
16.34, Contractor shall enclose details of areas to be radiographed in line with ANSI 
B 16.34. 

 
5.0 IBR VALVES 
 
5.1 All valves described as “IBR Valves” shall be in accordance with the latest IBR 

(Indian Boiler Regulations) as well as the other requirements specified in the 
specification. 

 
5.2 For BW / SW end carbon steel valves under “IBR”, the chemical composition shall 

conform to the following: 
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Carbon (Max.)  : 0.25% 
 

Others (S, B, Mn)  : As per IBR 
 

Above composition is not applicable for non-IBR valves. 
 
5.3 For all “IBR Valves”, test certificate in form III-C shall be furnished duly signed by 

IBR inspection authority or an IBR approved representative. 
 
5.4 All valves shall be painted red. 
 
6.0  MARKING 
 
6.1  Valves markings, symbols, abbreviations, etc. shall be in accordance with MSS-SP-

25 or the standard referred to in the specifications as applicable Manufacturer’s name, 
valve size and rating, material designation, nominal size, direction of flow (if any) 
etc. shall be integral on the body. 

 
6.2 Each valve shall have a corrosion resistant tag giving size and valve tag/code no. 

securely attached on the valve body. 
 
6.3 Paint or ink used for marking shall not contain any harmful metal or metal salts such 

as zinc, lead or copper which may result in corrosive attack on heating. 
 
6.4 Carbon steel valves shall be painted with two coats of red oxide zinc chromate 

primer.  
 
6.5 All alloy steel high temp valves shall be painted with heat resistant silicone paint 

suitable for intended temperature.  
 
7.0  DESPATCH 
 
7.1 Valves shall be dry, clean and free from moisture, dirt and loose foreign 

material of any kind. 
 
7.2 Valves shall be protected from rust, corrosion and any mechanical damage 

during transportation, shipment, and storage. 
 
7.3 Rust preventative applied on machined surfaces to be welded shall be easily 

removable with a petroleum solvent or shall not be harmful to welding. 
 
7.4  Each end of valves shall be protected as follows: 
 

Flange Face   :  Wood, plastic or metal cover 
Beveled End   : Wood, plastic or metal cover 
SW / Screwed End  : Plastics cap 

 
7.5 End protectors to be used on flange faces shall be attached by at least three 

bolts or wires through bolt holes and shall not be smaller than the outside 
diameter of the flange. Plastic caps for SW / Screwed and valves shall be press 
fit type. 

 
7.6  End protectors to be used on beveled ends shall be securely attached. 
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C O N T E N T S 
SL. NO. DESCRIPTION              
 
1.0 GENERAL  
2.0 SCOPE 
3.0 CODES & STANDARDS 
4.0 EQUIPMENT 
5.0 SURFACE PREPARATION 
6.0 PAINT MATERIALS 
7.0 PAINTING SYSTEMS 
7.1 PRE-ERECTION/ PRE-FABRICATION AND SHOP PRIMING FOR CARBON STEEL, LOW 

TEMPERATURE CARBON STEEL & LOW ALLOY STEEL, STEEL STRUCTURES, PIPING 
AND EQUIPMENT ETC. 

7.2 REPAIR OF PRE-ERECTION/ FABRICATION AND SHOP PRIMING AFTER ERECTION/ 
WELDING FOR CARBON STEEL, LOW TEMPERATURE CARBON STEEL & LOW ALLOY 
STEEL, ITEMS IN ALL ENVIRONMENTS.  

8.0 FIELD PAINT SYSTEM FOR NORMAL CORROSIVE ENVIRONMENT (FOR CARBON 
STEEL, LOW TEMPERATURE CARBON STEEL & LOW ALLOY STEEL) 

9.0 FIELD PAINT SYSTEM FOR CORROSIVE ENVIRONMENT (FOR CARBON STEEL, LOW 
TEMPERATURE CARBON STEEL AND LOW ALLOY STEEL) 

10.0 FIELD PAINT SYSTEM FOR HIGHLY CORROSIVE AREA (FOR CARBON STEEL, LOW 
ALLOY STEEL) EXTERNAL SURFACE OF UNINSULATED COLUMNS, VESSELS, HEAT 
EXCHANGERS, BLOERS, PIPING, PUMPS, TOWERS, COMPRESSORS, FLARE LINES, 
STRUCTURAL STEEL ETC. 

11.0 FIELD PAINT SYSTEM FOR CARBON STEEL STORAGE TANKS (EXTERNAL) FOR ALL 
ENVIRONMENTS 

12.0 FIELD PAINT SYSTEM FOR CARBON STEEL AND LOW ALLOY STEEL STORAGE TANK 
(INTERNAL) 

13.0 COATING SYSTEM FOR EXTRNAL SIDE OF UNDERGROUND CARBON STEEL, PLANT 
PIPING AND TANKS. 

14.0 PAINTING UNDER INSULATION FOR (HOT, COLD & SAFETY) CARBON STEEL LOW 
TEMPERATURE CARBON STEEL & STAINLESS STEEL PIPING AND EQUIPMENT IN ALL 
ENVIRONMENT  

15.0 INTERNAL PROTECTION OF CARBON STEEL WATER BOXES AND TUBE SHEETS OF 
COOLERS/ CONDENSERS.  

16.0 FIELD PAINTING SYSTEM FOR GI TOWERS/ NON-FERROUS TUBE SHEET 
17.0 STORAGE 
18.0 COLOURS CODE FOR PIPING 
19.0 IDENTIFICATION OF VESSELS, PIPING ETC. 
20.0 PAINTING FOR CIVIL DEFENCE REQUIREMENTS 
21.0 INSPECTION AND TESTING 
22.0 GUARANTEE 
23.0 QUALIFICATION CRITERIA O PAINTING CONTRACTOR. 
24.0 PROCEDURE FOR APPROVAL OF NEW PAINT MANUFACTURERS.  
ANNEXURE-I- LIST OF RECOMMENDED MANUFACTURES 
ANNEXURE-II- LIST OF RECOMMENDED MANUFACTURE’S PRODUCTS. 
 
PREPARED BY: 

 

(Shalini Singh) 

CHECKED BY: 

 

(Sunil Kumar) 

APPROVED BY: 

 

(A.K. Johri) 

ISSUE DATE : 

 

Dec. 2008 
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1.0  GENERAL 
 
1.1  These technical specifications shall be applicable for the work covered by the 

contract, and without prejudice to the various codes of practice, standard 
specifications etc. it is understood that contractor shall complete the work in all 
respects with the best quality of materials and workmanship and in accordance 
with the best engineering practice and instructions of Engineer-in-charge. 

 
1.2  Wherever it is stated in the specification that a specific material is to be supplied 

or a specific work is to be done it shall be deemed that the same shall be 
supplied or carried out by the contractor. 

 
  Any deviation from this standard without within deviation permit from appropriate 

authority will result in rejection to job. 
 
2.0  SCOPE 
 

Scope of work covered in the specification shall include, but not limited to the 
following. 

 
2.1  This specification defines the requirements for surface preparation, selection and 

application of paint on external surfaces of equipment, vessels, machinery, 
piping, ducts, steels structures, external & internal protection of storage tanks for 
all services RCC Chimney  & MS Chimney with or without refractory lining and 
flare lines etc. 

 
2.2  Extent of Works 
 
2.2.1  The following surface and materials shall require shop, pre-erection and field 

painting. 
 

a. All uninsulated  C. S. & A.S.  equipment like columns, vessels, drums, 
storage tanks, heat exchangers, pumps, compressors, electrical panels 
and motors etc.  

 
b. All uninsulated carbon and low alloy piping fitting and valves (including 

painting of identification marks), furnace, ducts and stacks. 
 

c. All items contained in a package unit as necessary. 
 

d. All structural steel work, pipe, structural steel supports, walkways, 
handrails, ladders, platforms etc. 
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e. RCC/ MS chimneys with or without refractory lining & Flare lines. 

 
f. Identification colour bands on all piping as required including insulated 

aluminium clad, galvanised, SS and non-ferrous piping. 
 

g. Identification lettering/ numbering on all painted surface of equipment/ 
piping insulated aluminium clad, galvanised, SS and non-ferrous piping. 

 
h. Marking/ identification signs on painted surfaces of equipment/ piping for 

hazardous service. 
 

i. Supply of all primers, paints and all other materials required for painting 
other than owner’s supply. 

 
j. Over insulation surface of equipments and pipes wherever required.  

 
k. Painting under insulation for carbon steel and stainless steel as specified. 

 
l. Repair work of damaged/ preerection/ fabrication shop primer and weld 

joints at field. 
 
2.2.2  The following surface and materials shall not be painted unless otherwise 

specified: 
 

a. Uninsulated austentic stainless steel. 
 
b. Plastic and/ or plastic coated materials. 

 
c. Non ferrous materials like aluminium, galvanised “piping”, “gratings” and 

“handrails” etc. except G. I. Towers. 
 
2.3  Documents 
 
2.3.1 The contractor shall perform the work in accordance with the following 

documents issued to him for executions of work. 
 

a. Bill of quantities for piping, equipment, machinery and structure etc. 
 

b. Piping line list. 
 

c. Painting specifications including special civil defence requirement. 
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2.4 Unless otherwise instructed final painting on pre-erection/ shop primed pipes and 
equipments shall be painted in the field, only after mechanical completion and 
testing on system are completed as well as, after completion of steam purging 
wherever required. 

 
2.5 Changes and deviations required for any specific job due to clients requirement 

or otherwise shall be referred to MECON for deviation permit. 
 
3.0  CODES & STANDARDS 
 
3.1 Without prejudice to the provision of clause 1.1 above and  the detailed 

specifications of the contract, the following codes and standards shall be 
followed for the work covered by this contract. 

 
IS:5    : Colour coding 
 
IS-101    : Methods of test for ready mixed paint   
     and enamels.  

 
  IS-2379:1990   : Indian standard for pipe line  

Identification –Colour code. 
 
  ASTM Vol. 6.01 and 6.03 : American standard test methods for 

Paints and coatings. 
 
  ANSI A 13.1-1981  : Scheme for Identification of piping systems 

: American National Standard Institution.  
 
3.2 Surface Preparation Standards: 
 

Following standards shall be followed for surface preparations: 
 
3.2.1 Swedish Standard : SIS-05 5900-1967/ ISO-8501-1-1998 

(Surface preparation standards for painting steel surfaces). 
 
This standard contains photographs of the various standards on four different 
degrees of rusted steel and as such is preferable for inspection purpose by the 
Engineer-in-Charge. 

 

909 of 1910



STANDARD TECHNICAL SPECIFICATION  MECON LIMITED 
REGD. OFF: RANCHI 
834002  OIL & GAS SBU, DELHI 

 
 
 
 

  DOCUMENT NO. Page 4 of 54 

TITLE MEC/S/05/21/07 REVISION : 0 

 

SHOP & FIELD PAINTING 

 EDITION : 1 
 

 

3.2.2 Steel structure painting Council, U.S.A (surface preparations specifications 
(SSPC-SP). 

 
3.2.3 British standard (surface finish or Blast-cleaned for painting) BS:4232 
 
3.2.4 National Associations of Corrosion Engineers, U.S.A. (NACE) 
 
3.2.5 Various International Standards equivalent to swedish Standard for surface 

preparation are given in Table-I. 
 
3.3 The contractor shall arrange, at his own cost, to keep a set of latest edition of 

any one of the above standards and codes at site. 
 
3.4 The paint manufacturer’s instructions shall be followed as far as practicable at all 

times. Particular attention shall be paid to the following: 
 

a. Instructions for storage to avoid exposure as well as extremes of 
temperature. 

 
b. Surface preparations prior to painting. 

 
c. Mixing and thinning. 

 
d. Application of paints and the recommended limit on time intervals 

between coats. 
 
4.0  EQUIPMENT 
 
4.1 All tools, brushes, rollers, spray guns, abrasive materials hand/ power tools for 

leaning and all equipments, scaffolding materials, shot/ wet abrassive blasting, 
water blasting equipments & air compressors etc. required to be used shall be 
suitable for the work and all in good order and shall be arranged by the 
contractor at site and in sufficient quantity. 

 
Mechanical mixing shall be used for paint mixing operations in case of two pack 
systems except that the Engineer-in-Charge may allow the hand mixing of small 
quantities at his discretion. 
 

5.0 SURFACE PREPARATION, SHOP COAT, COATING APPLICATION & REPAIR 
AND DOCUMENTATION  

 
5.1  General 
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5.1.1  In order to achieve the maximum durability, one or more of following methods of 

surface preparation shall be followed, depending on condition of steel surface 
and as instructed by Engineer-in-Charge. Adhesion of the paint film to surface 
depends largely on the degree of cleanliness of the metal surface. Proper 
surface preparation contributes more to the success of the paint protective 
system: 
 
a. Manual or hand tools cleaning. 
b. Mechanical or power tool cleaning. 
c. Blast cleaning. 

 
5.1.2 Mill scale, rust, rust scale and foreign matter shall be removed fully to ensure 

that a clean and dry surface is obtained. The minimum acceptable standard in 
case of manual or hand tool cleaning shall be St. 2 or equivalent, in case of 
mechanical or power tool cleaning it shall be St. 3 or equivalent, in case of blast 
cleaning it shall be Sa 2½ or equivalent as per Swedish Standard SIS-055900-
1967/ ISO-8501-1-1988. Where highly corrosive condition exits, then blast 
cleaning shall be Sa3 as per Swedish Standard. 

 
Remove all other contaminants, oil, grease etc. by use of an aromatic solvent 
prior to surface cleaning. 

 
5.1.3 Blast cleaning shall not be performed where dust can contaminate surfaces 

undergoing such cleaning or during humid weather conditions having humidity 
exceeding 85%. 

 
5.1.4 Irrespective of the method of surface preparation, the first coat of primer must be 

applied on dry surface. This should be done immediately and in any case within 
4 hours of cleaning of surface. However, at times of unfavourable weather 
conditions, the Engineer-in-Charge shall have the liberty to control the time 
period, at his sole discretion and / or to insist on recleaning, as may be required, 
before primer application is taken up. In general, during unfavourable weather 
conditions, blasting and painting shall be avoided as far as practicable. 

 
5.1.5 The external surface of R.C.C. chimney to be painted be dry and clean. Any 

loose particle of stand, cement, aggregate etc. shall be removed by rubbing with 
soft wire brush if necessary, acid etching with 10-15% HCL solution about 15 
minutes shall be carried out and surface must be thorought washed with water to 
remove acid & loose particles then dry completely before application of paint. 

 
5.2 Procedure of Surface Preparation. 
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5.2.1 Blast Cleaning  
 
5.2.1.1 Air Blast Cleaning 
 

The surface shall be blast cleaned using one of the abrasives: AL202 particles 
chilled casts iron or malleable iron and steel at pressure of 7kg. Cm2 at 
appropriate distance and angle depending on nozzle size maintaining constant 
velocity and pressure. Chilled cast iron, malleable iron and steel shall be in the 
form of shot or grit of size not greater than 0.055” maximum in case of steel and 
malleable iron and 0.04” maximum in case of chilled iron. Compressed air shall 
be free form moisture and oil. The blasting nozzles should be venturei style with 
tungsten carbide or boron carbide as the material for liners. Nozzles orifice may 
vary from 3/16” to ¾”. On completion of blasting operation, the blasted surface 
shall be clean and free from any scale or rust and must show a grey white 
metallic lusture. Primer or first coat of paint shall be applied within 4 hours of 
surface preparation. Blast cleaning shall bot be done outdoors in bad weather 
without adequate protection or when there is dew on the metal which is to be 
cleaned, surface profile shall be uniform to provide good key to the paint 
adhesion (i.e.35to 50μ). If possible vacuum collector shall be installed for 
collecting the abrasive and recycling. 

 
5.2.1.2 Water Blast cleaning 

 
Environmental, health and safety problems associated with abrassive blast 
cleaning limit the application of air blast cleaning in many installations. In such 
case water blast cleaning is resorted to. 
 
Water blast cleaning can be applied with or without abrassive and high-pressure 
water blasting. The water used shall be inhibited with sodium chromate/ 
phosphate. The blast cleaned surface shall be washed thoroughly with 
detergents and wiped solvent and dried with compressed Air. For effective 
cleaning abrassives are used. The most commonly used pressure for high 
pressure water blast cleaning for maintenance surface preparation is 3000 to 
6000 psi at 35-45 liters/ minute water volume and pressure upto 10000 psi and 
water volume of 45 liters/ minute provide maximum cleaning. 
 
The wate blast cleaned surface shall be comparable to SSPC-SP-12/ NACE No. 
5. The operation shall be carried out as per SSPC guidelines for water blast 
cleaning. The indicative values for sand injection is 
 
Air   : 300 to 400 Cu.ft/ min. 
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Water   : 5-10 liter/ min. with corrosion inhibitor 
Sand   : 200-400 lbs/ hr. 
Nozzle   : 0.5 to 1” dia 

  
  Special equipments for water blast cleaning with abrasives now available shall 

be used. 
 
5.2.2 Mechanical of Power tool cleaning 
 

Power tool cleaning shall be done mechanical striking tools, chipping hammers, 
griding wheels or rotating steels wire-brushes. Excessive burnish of surface shall 
be avoided as it can reduce paint adhesion. On completion of cleaning, the 
detached rust mill scale etc. shall be removed by clean rags and/ or washed by 
water or stream and thoroughly dried with compressed air jet before application 
of paint. 

 
5.2.3 Manual or hand tool cleaning 
 

Manual or hand tool cleaning is used only where safety problems limit the 
application of other surface preparation procedure and hence dones not appear 
in the specifications of paint systems. 
 
Hand tool cleaning normally consists of the following: 
 
a. Hand descaling and/ or hammering 
b. Hand scraping 
c. Hand wire brushing 
 
Rust, mill scale spatters, old coating and other foreign matter, shall be removed 
by hammering, scrapping tools, emery paper cleaning, wire brushing or 
combination of the above methods.  On completion of cleaning, loose materials 
shall be removed from the surface by clean rags and the surface shall be 
brushed, swept, deducted and blown off with compressed air/ steam to remove 
all loose matter. Finally the surface may be washed with water and dried for 
effective cleaning. 

 
5.3  Non compatible shop coat primer 
 

The compatibility of finishing coat should be confirmed from the paint 
manufacturer. In the event of use of primer such as zinc rich epoxy, inorganic 
zinc silicate etc. as shop coat the pant system shall depend on condition of shop 
coat, if shop coat is in satisfactory condition showing no major defects, the shop 
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coat shall not be removed. The touch up primer and finishing coat(s) shall be 
identified for application by Engineer-in-Charge. 

 
5.4  Shop coated (coated with primer & finishing coat) equipment should not be 

repainted unless paint is damaged. 
 
5.5 Shop primed equipment and surface will only be ‘spot cleaned’ in damaged 

areas by means of power tool brush cleaning and then spot primed before 
applying one coat of filed primer unless otherwise specified. If shop primer is not 
compatible with field primer then shop coated primer should be completely 
removed before applications of selected paints system for particular 
environment. 

 
5.6 For packaged units/ equipment, shop primer should be as per the paint system 

given in this specification. However, manufacturer’s standard can be followed 
after review. 

 
5.7 Coating Procedure and Application: 
 
5.7.1 Surface shall not be coated in rain, wind or in environment where injurious 

airbone elements exists, when the steel surface temperature is less than 5° F 
above dew point when the relative humidity is greater then 85% or when the 
temperature is below 40° F. 

 
5.7.2 Blast cleaned surface shall be coated with one complete application of primer as 

soon as practicable but in no case later than 4 hrs. the same day. 
 
5.7.3 To the maximum extent practicable, each coat of material shall be applied as a 

continuous film uniform thickness free of probes. Any spots or areas missed in 
application shall be recoated and permitted to dry before the next coat is applied. 
Applied paint should have the desired wet film thickness. 

 
5.7.4 Each coat shall be proper state of cure or dryness before the application of 

succeeding coat. Material shall be considered dry for recoating when an 
additional coat can applied without the development of any detrimental film 
irregularities such as lifting or loose of adhesion of the under coat. Manufacturer 
instruction shall be followed for intercoat interval.   

 
5.7.5 When the successive coat of the same colour have been specified, alternate 

coat shall be tinted, when practical, sufficiently to produce enough contrast to 
indicate complete coverage of the surface. The tinting material shall be 
compatible with the material and not detrimental to its service life. 
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5.7.6 Air spray application shall be in accordance with the following: 
 

a. The equipment used shall be suitable for the intended purpose, shall be 
capable of properly atomizing the paint to be applied, and shall be 
equipped with suitable pressure regulators and gauges. The air caps, 
nozzles, and needles shall be those recommended by the manufacturer 
of the equipment for the material beign sprayed. The equipment shall be 
kept in satisfactory condition to permit proper paint application. 

 
b. Traps or separators shall be provided to remove oil and condensed water 

from the air. These traps or separators must be of adequate size and 
must be drained periodically during operations. The air from the spray 
gun impinging against the surface shall show condensed water or oil. 

 
c. Ingredients shall be kept properly mixed in the spray pots or 

containers during application by continuous mechanical agitation. 
 

d. The pressure on the material in the pot and of the air at the gun shall be 
adjusted for optimum spraying effectiveness. The pressure on the 
material in the pot shall be adjusted when necessary for change in 
elevation of the gun above the pot. The atomizing air pressure at the gun 
shall be high enough to properly atomize the paint but not so high as to 
cause excessive fogging of paint, excessive evaporation of solvent, or 
less by overspray. 

 
e. Spray equipment shall be kept sufficiently clean so that dirt, dried paint, 

and other foreign materials are not deposited in the paint film. 
 
Any solvents left in the equipment shall be completely removed before 
applying paint to the surface begin painted. 
 

f. Paint shall be applied in a uniform layer, with overlapping at the edge of 
the spray pattern. The spray patterns shall be adjusted so that the paint 
is deposited uniformly. During application the gun shall be held 
perpendicular to the surface and at a distance which will ensure that a 
wet layer of paint is deposited on the surface. The trigger of the gun 
should be released at the end of each stroke. 

 
g. All runs and sags shall be brushed out immediately or the paint shall be 

removed and the surface repainted. 
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h. Areas inaccessible to the spray gun shall be painted by brush: if not 
accessible by brush, daubers or sheepking shall be used. 

 
i. All nameplates, manufacturer’s identification tags, machined surface 

instrument glass, finished flange faces, control valve items and similar 
items shall be masked to prohibit coating disposition. If these surface are 
coated, the component shall be cleaned and restored to its original 
condition. 

 
j. Edges of structural shapes and irregular coated surface shall be coated 

first and an extra pass made later. 
 

k. If spray gun shown choking, immediately dechoking procedure shall be 
followed. 

 
5.7.7 Airless spray application shall be in accordance with the following procedure: as 

per steel structure paint manual vol. 1 & vol. 2. By SSPC, U.S.A., Air less spray 
relies on hydraulic pressure rather than air atomization to produce the desired 
spray. An air compressor or electric motor is used to operate a pump to produce 
pressures of 1,000 to 6.000 psi. Paint is delivered to the spray gun at this 
pressure through a single hose within the gun, a single paint stream is divided 
into separate streams, which are forced through a small orifice resulting in 
atomization of paint without the use of air. This result in more repaid coverage 
with less overspray. Airless spray usually is faster, cleaner, more economical and 
easier to use than conventional airspray. 

 
Airless spray equipment is mounted on wheels, and paint is aspirated in a hose 
that sucks paint from any container, including drums. The unit shall have in built 
agitator that keep the paint uniformly mixed during the spraying. The unit shall 
consists of in built strainer. Usually very small quantities of thinning is required 
before spray. Incase of High Build epoxy coating (two pack), 30:1 pump ratios 
and 0.020-0.023” tip size will provide a good spray pattern. Ideally fluid hoses 
should no be less than 3/8” ID and not longer than 50ft to obtain optimum 
results. 
 
In case of gun choking, decoking steps shall be followed immediately.   
 

5.7.8 Brush application of paint shall be in accordance with the following: 
 

a. Brushes shall be of a style and quality that will enable proper application 
of paint 
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b. Round or oval brushes are most suitable for rivets, bolts, irregular 
surfaces and rough or pitted steel. Wide flat brushes are suitable for 
large flat areas, but they shall not have width over five inches. 

 
c. Paints shall be applied into all corners. 

 
d. Any runs or sags shall be brushed out. 

 
e. There shall be minimum of brush marks left in the applied paint 

 
f. Surface not accessible to brushes shall be painted by spray, duubers, or 

sheepkin. 
 
5.7.9 Manual application by sling (where 6 O’ clock  position of pipe is not 

approachable) 
 

A canvas strip (alternatively a tinplate strip) about 450mm wide and 1.5m longs 
is hold under the pipe by two men. Liquid coating poured on the sling at each 
side of the pipe. The men holding this sling move it up and down and walk slowly 
forward while fresh coating is poured on the pipe and they manipulate the sling 
so that an even coating is ontained all round the bottom. This work shall be done 
vey carefully and by experienced personnel. There shall bot be any formation of 
“Whiskers” and holes in the coating. The coating film shall be inspected by 
mirror. 

 
5.7.10 For each coat the painter should know the WFT corresponding to the specified 

DFT and standardise the paint application technique to achieve the desired 
WFT. This is to be ensured in the qualification trial. 

 
5.8  Drying of Coated Surface 
 
5.8.1 No coat shall be applied unit the preceding coat has dried. The material shall be 

considered dry for re-coating when another coat can be applied without the 
development of any film irregularities such as lifting or loss of adhesion of 
undercoats. Drying time of the applied coat should not exced maximum specified 
for it as a first coat; if it exceeds the paint material has possible deteriorated or 
mixing is faulty. 

 
5.8.2 No paint shall be force dried under condition which will cause checking, wrinkling 

blistering formation of pores, or detrimentally after the condition of the paint. 
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No drier shall be added to a paint on the job unless specifically called for in the 
manufacturer’s specification for the paint. 
 
Paint shall be protected from rain, condensation, contamination snow and 
freezing until dry to the fullest extent practicable. 

 
5.9  Repair of damaged paint surface. 
 
5.9.1. Where paint has been damaged in handling and in transportation, the repair of 

damaged coating of pre-creation/ fabrication shall be as given below. 
 
5.9.2. Repair of damaged inorganic zinc silicate primer after erection/ weldding: 
 

Quickly remove the primer from damaged area by mechanical scraping and 
emery paper to expose the white metal. Blasts clean the surfaces possible. 
Feather the primer over the intact adjacent surface surrounding the damaged 
area by emery paper. 

 
5.9.3 Repair of damaged pre-erection and shop priming in the design temperature of 

90° C to 500° C. 
 

- Surface preparation shall be done as per procedure 5.9.2 
 
- One coat of F-9 shall be applied wherever damaged was observed on 

pre-erection/ pre-fabrication/ shop primer of inorganic zinc silicate coating 
(F-9) shall not be applied if damaged area is not more than 5 x 5 cm. 

 
5.10  PAINT APPLICATION 
 
5.10.1 Shop priming/ pre-erection priming with F9 of F12 shall be done only on blasted 

surface. 
 
5.10.2 Shop priming/ pre-erection priming with F-9 or F-12 shall be done only with 

airless spray. 
 
5.10.3 For large flat surface field painting shall be done by airless spray otherwise brush 

can be used. 
 
5.11  Assessment of Painting Requirement  
 

The paint system to be applied for a specific job shall be arrived as sequentially 
as given below :  
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- Identify the environment from area classification details and chose the 

appropriate table. 
 
- Identify the design temperature from the technical documents.  

 
- Identify the specific field paint system and surface preparation 

requirement from the above identified table and temperature range.  
 

- Identify the shop priming requirement from Table 7.1 based on 
compatibility of the above paint system.  

 
- Identify the need of repair of shop primer and execute as per Table 7.2.   
   

5.12  Documentation. 
 

A written quality plan with procedure for qualification trials and for the actual 
work. 
Daily progress report with dedtails of weather condition, particular of application 
no of coats and type of materials applied, anomolies, progress of work versus 
programme. 
Result of measurement of temperature relative humidity, surface profile, film 
thickness, holiday detection, adhesion tests with signature of appropriate 
authority.  
Particular of surface preparation and paint application during trials and during the 
work. 
Details of non-compliance, rejects and repairs. 
Type of testing equipments and calibration. 
Code and batch numbers of paint material used. 
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TABLE-I (for clause 5.0) 
SURFACE PREPARATION STANDARDS 

 
VARIOUS INTERNATIONAL STANDARDS 

(EQUIVALENT) 
S. 

NO. 
DESCRIPTION 

SWEDISH 
STANDARD 
SIS-05-5900 

1967 

SSPC-SP 
USA 

NACE USA BRITISH 
STANDARD 
 BS-4232: 

1967 

REMARK 

1. MANUAL OR HAND TOOL CLEANING 
 
REMOVAL OF LOOSE RUST LOOSE MILL 
SCALE AND LOOSE PAINT, CHIPPING, 
SCRAPING, SANDING AND WIRE 
BRUSHING, SURFACE SHOULD HAVE A 
FAINT METALLIC SHEEN. 

ST.2 SSPC-SP-
2 - - 

THIS METHOD IS APPLIED 
WHEN THE SURFACE IS 
EXPOSED TO NORMAL 
ATMOSPHERIC CONDITION 
WHEN OTHER METHODS 
CANNOT BE ADOPTED AND 
ALSO FOR SPOT CLEANING 
DURING MAINTENANCE 
PAINTING. 

2. MECHANICAL OR POWER TOOL CLEANING 
REMOVAL OF LOOSE RUST, LOOSE MILL 
SCALE AND LOOSE PAINT TO DEGREE 
SPECIFIED BY POWER TOOL CHIPPING, 
DESCALING, SANDING, WIRE BRUSHING 
AND GRINDIN, AFTER REMOVAL OF DUST, 
SURFACE SHOULD HAVE A PRONOUNCED 
METALLIC SHEEN. 

ST.3 SSPC-SP-
3 - - -DO- 

920 of 1910



STANDARD TECHNICAL SPECIFICATION  MECON LIMITED 
REGD. OFF: RANCHI 
834002  OIL & GAS SBU, DELHI 

 
 
 
 

  DOCUMENT NO. Page 15 of 54 

TITLE MEC/S/05/21/07 REVISION : 0 

 

SHOP & FIELD PAINTING 

 EDITION : 1 
 

 

TABLE-I (for clause 5.0) 
SURFACE PREPARATION STANDARDS 

VARIOUS INTERNATIONAL STANDARDS 
(EQUIVALENT) 

S. 
NO. 

DESCRIPTION 

SWEDISH 
STANDARD 
SIS-05-5900 

1967 

SSPC-SP 
USA 

NACE 
USA 

BRITISH 
STANDARD  

BS-4232: 
1967 

REMARKS 

3. BLAST CLEANING (AIR & WATER) 
THERE ARE FOUR COMMON GRADES OF 
BLAST CLEANING 

    
 

3.1 WHITE METAL 
 
BLAST CLEANING TO WHITE METAL 
CLEANLINESS REMOVAL OF ALL VISIBLE 
RUST, MILL SCALE PAINT & FOREIGN 
MATTER 100% CLEANLINESS WITH 
DESIRED SURFACE PROFILE. 

SA-3 
 
 

SSPC-SP-
5 

NACE#1 FIRST 
QUALITY 

WHERE EXTREMELY CLEAN 
SURFACE CAN BE EXPECTED 
FOR PROLONG LIFE OF PAINT 
SYSTEMS. 

3.2 NEAR WHITE METAL 
 
BLAST CLEANING TO NEAR WHITE METAL 
CLEANLINESS, UNIT AT LEAST 95% OF 
EACH ELEMENTS OF SURFACE AREA IS 
FREE OF ALL VISIBLE RESIDUES WITH 
DESIRED SURFACE PROFILE. 

SA 2 ½   SSPC-SP-
10 

NACE #2 SECOND 
QUALITY 

THE MINIMUM REQUIREMENT 
FOR CHEMICALLY RESISTANT 
PAINT SYSTEM SUCH AS 
EPOXY, VINYL, 
POLYURETHANE BASED AND 
INORGANIC ZINC SILICATE 
PAINTS, ALSO FOR 
CONVENTIONAL PAINT 
SYSTEM USED UNDER FAIRLY 
CORROSIVE CONDITIONS TO 
OBTAIN DESIRED LIFE OF 
PAINT SYSTEM. 
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TABLE-I (for clause 5.0) 

SURFACE PREPARATION STANDARDS 
VARIOUS INTERNATIONAL STANDARDS 

(EQUIVALENT) 
S. 

NO. 
DESCRIPTION 

SWEDISH 
STANDARD 

SIS-05-
5900 1967 

SSPC-SP 
USA 

NACE 
USA 

BRITISH 
STANDARD 
 BS-4232: 

1967 

REMARKS 

3.3 COMMERCIAL BLAST 
 
BLAST CLEANING UNIT AT LEAST 
TWO—THIRD OF EACH ELEMENT OF 
SURFACE AREA IS FREE OF ALL 
VISIBLE RESIDUES WITH DESIRED 
SURFACE PROFILE. 

SA-2 SSPC-SP-6 No. 3 THIRD 
QUALITY  

FOR STEEL REQUIRED 
TO BE PAINTED WITH 
CONVENTIONAL PAINTS 
FOR EXPOSURE TO 
MILDLY CORROSIVE 
ATMOSPHERE FOR 
LONGER LIFE OF THE 
PAINT SYSTEMS. 

3.4 BRUSH-OFF BLAST 
 
BLAST CLEANING TO WHITE METAL 
CLEANLINESS, REMOVAL OF ALL 
VISIBLE RUST, MILL SCALE , PAINT  & 
FOREIGN MATTER, SURFACE PROFILE 
IS NOT SO IMPORTANT. 

SA-1 SSPC-SP-7 No. 4   
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6.0  PAINT MATERIALS 
 

Paint manufacturers shall furnish all the characteristics of paint material 
on printed literature, alongwith the test certificate for all the specified 
characteristics given in this specifications. All the paint materials shall be 
of first quality and conform to the following general characteristics as per 
the table 6.1, 6.2 and 6.3. 
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PAINT MATERIALS 
TABLE NO.: 6.1 PRIMERS 

 
S. 

No. 
DESCRIPTION  P-2 P-4 P-6 

1. Technical Name Chlorinated rubber Zinc 
Phosphpate primer 

Etch primer/ wash 
primer  

Epoxy zinc phosphate 
primer 

2. Type and composition Single pack, air drying 
chlorinated rubber 
based medium 
plasticised with 
unsaponlfiable 
plasticizer, plgmented 
with Zic phosphate. 

Two pack polyvinyl 
butyral resin medium 
cured with phosphoric 
acid solution pogmented 
with zic tetroxy 
choromate. 

Tow component 
polyamide cured epoxy 
resin medium, 
pigmented with zinc 
phosphate. 

3. Volume solids (approx) 40% 7-8% 40% 
4. DFT (Dry dilm thickness) per coat (approx) 40-50μ 8-10μ 40-50μ 
5. Theoretical covering capacity in M2/ coat/ litre 

(approx) 
8-10 8-10 8-10 

6. Welght per litre in kgs/ litre (approx) 1.3 1.2 1.4 
7. Touch dry at 30° C (approx) 30 minutes 2 hrs. After 30 mins. 
8. Hard dry at 30° C (approx) Min.: 8 hrs. 

Max.: no limitation  
Min.: 2 hrs. 
Max.: 24 hrs. 

Min.: 8 hrs. 
Max.: 3-6 months 

9. Over Coating Interval (approx.) Min : 8 hrs 
Max : No limitation  

Min : 4.6 hrs 
Max : 24 hrs 

Min : 8 hrs 
Max : 3-6 months 

10. Pot life (approx) at 30° C for two component 
paints (approx). 

Not applicable Not applicable 8 hrs. 

11. Temperature Resistance  60°C  Not applicable 80°C 
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PAINT MATERIALS 
TABLE NO.: 6.2FINISH PAINT 

S. 
No 

DESCRIPTION F-2 F-3 F-6 F-7 

1. Technical Name Acrylic polyurethane 
finish paint 

Chlorinated rubber 
based finish paint 

Epoxy-High build 
finish paint 

High build coaltar 
epoxy coating. 

2. Type and composition Two-pack aliphatic 
isocynate cured 
acrylic finish paint 

Single pack plasticised 
chlorinated rubber 
based medium with 
chemical and weather 
resistant pigments. 

Tow- pack 
polyamide/ 
ployamine cured 
epoxy resin  
medium suitable 
pigmented. 

Tow pack  polyamide 
cured epoxy resin 
blended with coal/ tar 
medium, suitably 
pigmented. 

3. Volume solids (approx) 40% 40% 62% 65% 
4. DFT (Dry film thickness) per coat 

(approx) 
30-40μ 40-50μ 100-125μ 100-125μ 

5. Theoretical covering capacity in 
M2/ coat/ litre (approx) 

10-13 8-10 5-6 5-2-6.5 

6. Welght per litre in kgs/ litre 
(approx) 

1.3 1.2 1.4 1.5 

7. Touch dry at 30° C (approx) 1 hrs. 30 minutes 3 hrs. 4 hrs. 
8. Hard dry at 30° C (approx) Overnight  8 hrs. Overnight 48 hrs. 
9. Overcoating interval (approx) Min.: Overnight (12) 

hrs. 
Max.: Unlimited  

Min.: Overnight  
Max.: Unlimited 

Min.: Overnight 
Max.: 5 day 

Min.: 24 hrs. 
Max.: 5 day 

10. Pot life at 30° C for two component 
paints (approx). 

6-8 hrs. Not applicable 4-6 hrs. 4-6 hrs. 

11. Temperature Resistance 80°C  60°C 80°C 125°C 
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PAINT MATERIALS 
TABLE NO.: 6.3 FINISH PAINTS 

 
S. 
No 

DESCRIPTION F-8 F-9 F-11 F-12 

1. Technical Name Self priming type surface tolerant 
high build epoxy coating 
(Complete rust control coating) 

Inorganic Zinc Slicate 
coating 

Heat resistant 
synthetic medium 
based two pack 
aluminum paint 
suitable upto 250°C 
dry temperature  
 

Heat resistant silicone 
aluminum paint 
suitable upto 500° C 
temperature   

2. Type and composition Two-pack epoxy resin based 
suitable pigmented and capable 
pigmented and capable of 
adhering to manually prepared 
surface and old coating 

A two-pack air drying 
self-curing solvent 
based inorganic zinc 
silicate coating. 

Heat resistant 
synthetic medium 
based two pack 
aluminum paint 
suitable upto 250°C  
 

Single pack silicone 
resin based medium 
with aluminum flakes. 

3. Volume solids (approx) 72% 60% 25% 20% 
4. DFT (Dry film thickness) per 

coat (approx) 
100-125μ 65-75μ 20-25μ 20-25μ 

5. Theoretical covering capacity 
in M2/ coat/ litre  

6.0-7.2 8-9 10-12 8-10 

6. Welght per litre in kgs/ litre 
(approx) 

1.4 2.3 1.2 1.1 

7. Touch dry at 30° C (approx) 3 hrs. 30 min. 3 hrs. 30 min. 
8. Hard dry at 30° C (approx) 24 hrs. 12 hrs. 12 hrs. 24 hrs. 
9. Overcoating interval (approx) Min.: 10 hrs. 

Max.: 6 months 
Min.: 8 hrs. at 20°C 
and 50% RH.  
Max.: Unlimited 

Min.: 16 hrs. 
 Max.: Unlimited 

Min.: 16 hrs. 
Max.: Unlimited 
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S. 
No 

DESCRIPTION F-8 F-9 F-11 F-12 

10. Pot life (approx) at 30° C for 
two component paints 
(approx). 

90 min. 4-6 hrs. Not applicable Not applicable 

11. Temperature resistance 80°C 400°C  250° C 500° C 
 
F-14:  Specially for mulated polyamine cured coal tal epoxy suitable for-45°C to 125°C for application under insulation 
F-15: Two pack cold curved epoxy phenolic coating suitable for 45°C to 125°C for application under insulation  
F-16: Eoxy siloxane anser coat 738 

927 of 1910



STANDARD TECHNICAL SPECIFICATION  MECON LIMITED 
REGD. OFF: RANCHI 
834002  OIL & GAS SBU, DELHI 

 
 
 
 

  DOCUMENT NO. Page 22 of 54 

TITLE MEC/S/05/21/07 REVISION : 0 

 

SHOP & FIELD PAINTING 

 EDITION : 1 
 

 

PAINT MATERIALS 
TABLE NO. 6.4 FINISH PAINTS 

 
Sl. 
No. 

Description F-14 F-15 F-16 F-17 

1. Technical name  Polyamine cured 
coal tar epoxy 

Two-component 
Epoxy phenolic 
coating cured 
with polyamine 
adduct hardner 
system (primer + 
intermediate 
coat + finish 
paint)  

Ambient 
temperature 
curing Poly 
Siloxane coating 
/ High build cold 
applied 
inorganic 
copolymer 
based aluminum 
coating suitable 
for under 
insulation 
coating of CS 
and SS piping 
for high 
temperature 
service.  

Two component 
solvent free type 
high build epoxy 
phenolic / 
novalac epoxy 
phenolic coating 
cured with 
Polyamine 
adduct hardner 
system.  

2. Type & composition  Specially 
formulated 
polyamine cured 
coal tar epoxy 
suitable for 
application 
under insulation  

Two pack 
ambient 
temperature 
curing epoxy 
phenolic coating 
system suitable 
for application 
under insulation 
of CS / SS 
piping.  

Amercoat 738 
from Ameron 
Products, USA / 
Berger 938 from 
Berger Paints 
Ltd., or 
Intertherm 751 
CSA from Akzo 
Nobel coating.  
Note : 6 

Two component 
solvent free type 
high build epoxy 
phenolic / 
novalac epoxy 
phenolic coating 
cured with 
Polyamine 
adduct hardner 
system. 

3. Volume Solids 
(minimum)  

70% 65% 60% 98-100% 

4. DFT (Dry Film 
thickness) per coat 
(minimum)  

125 μm  75 - 100 μm 75 - 100 μm 125- 150 μm 

5. Theoretical covering 
capacity in M2 / coat 
/ litre  (minimum)  

5.5 6.5-8.5 6.0-8.0 6.5-8.0 

6. Weight per liter in 
kgs/litre (max paint) 
(minimum)  

1.5 1.7 1.3 1.7 

7. Touch dry at 30°C 
(maximum)  

4 hrs.  2 hrs. 1 hr. 2 hrs. 
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Sl. 
No. 

Description F-14 F-15 F-16 F-17 

8. Hard dry at 30°C 
(maximum) Full cure 
30°C (for immersion 
/ high temp. service)  

24 hrs.  
 
168 hrs.(7 days)  

24 hrs.  
 
168 hrs.(7 days) 

16 hrs.  
 
-  

24 hrs.  
 
168 hrs.(7 days) 

9. Over-coating interval 
  

Min. 6 hrs.  
Max. 5 days  

Min. 36 hrs.  
Max. 21 days 

Min. 16 hrs.  
Max. Not 
applicable  

Min. 16 hrs.  
Max. 21 days.  

10. Pot life at 30°C for 
two component 
paints (minimum)  

4 hrs.  1.5 hrs.  1 hr.  1 hr.  

11. Temperature 
Resistance (min.)  

-45°C to 125°C 
under insulation  

-45°C to 125°C 
under insulation 
(Note : 5)  

Up to 400°C for 
CS & SS under 
insulation  

-45°C to 150°C 
for immersion 
service 

Notes: 
1. Covering capacity and DFT depends on method of application. Covering 

capacity specified above are theoretical. Allowing the loose during the 
application, minimum specified DFT should be maintained. 

 
2. All primers and finish coats should be cold cured and air drying unless otherwise 

specified. 
 
3. All paints shall be applied in accordance with manufacturer’s instruction for 

surface preparation, intervals, curing and application. The surface preparation, 
quality and workmanship should be ensured. 

 
4. Technical data sheets for all paints shall be supplied at the time of submission of 

quotations. 
 
6.4 List of recommended manufacturers 
 
 The paint shall conform to the specifications given above and the best quality in 

their products range of the manufacturers listed in Annexure-I. 
 
7.0 PAINT SYSTEM 
 

 The paint system should vary with type of environment envisaged in and around 
the plants. Three types of environment as given below are considered for 
selection of paint system. The paint system is also given for specific 
requirements. 
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Primers & finish coats covered in table nos. 7.0 to 15.0  
 
PRIMERS 
 
P-2   : Chlorinated Rubber Zinc Phosphate Primer 
 
P-4   : Etch Primer/ Wash Primer 
 
P-6   : Epoxy Zic Phosphate Primer  
 
FINISH COATS/ PAINTS 
 
F-2   : Acrylic- Polyurethane finish paint 
 
F-3   : Chlorinated Rubber Finish Paint 
 
F-6   : High Build Epoxy finish coating 
 
F-7   : High Build Coal Tar epoxy coating 
 
F-8   : Self-priming surface tolerant high build epoxy  

   coating  
 

F-9   : Inorganic Zinc Silicate Coating. 
 

F-11   :  Heat resistant Synthetic medium based   
   Aluminum paint. 
 

F-12   : Heat resistant Silicone Aluminum paint. 
 

F-14   : Specially formulated polyamine-cured coal for  
   Epoxy coating 
 

F-15   : Epoxy phenolic coating 
F-16   : Epoxy Siloxane Coating : Amercoat 738 
F-17   : Two component solvent free type high built epoxy 

phenolic / novalac epoxy phenolic coating cured with 
polyamine.    
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TABLE 7.1:  PRE-ERECTION/ PRE-FABRICATION AND SHOP PRIMING FOR CARBON STEEL, LOW TEMPERATURE 

CARBON STEEL & LOW ALLOY STEEL, STEEL STRUCTURE, PIPING AND EQUIPMENT ETC. 
 

S. No. DESIGN TEMPERATURE IN 
°C 

SURFACE 
PREPARATION 

PAINT SYSTEM TOTAL DFT IN 
MICRONS (MIN.) 

REMARKS 

7.1.1 -90 TO 400 SSPC-SP-10 1 COAT OF F-9 65-75 No overcoating is to 
be done 

7.1.2 401 To 500 SSPC-SP-10 1 COAT OF F-12 40-50 Finish Coat at Site 
7.1.3 -40 to 150 for Structures, hand rails and 

Grating only   
SSPC-SP-3 1 COAT OF F-9 OR  

2 COATS OF P-7 @ 
40μ DFT / COAT  

65-75 OF F-9  
OR  
80 (P-7)  

For Damaged Area 
of more than 5 x 5 
Cm2.  

 
TABLE 7.2: REPAIR OF PRE-ERECTION/ PRE- FABRICATION AND SHOP PRIMING AFTER ERECTION/ WELDING FOR CARBON STEEL 

LOW TEMPERATURE CARBON STEEL & LOW ALLOY STEEL, ITEMS IN ALL ENVIRONMENT. 
 
S. No. DESIGN TEMPERATURE IN 

°C 
SURFACE PREPARATION PAINT SYSTEM TOTAL DFT IN 

MICRONS (MIN.) 
REMARKS 

7.2.1 -90 TO 400 SSPC-SP-3 (FOR REPAIR 
ONLY) 
SSPC-SP-10 

1 COAT OF F-9 65-75 FOR DAMAGED 
AREA OF MORE 
THAN 5X5 CM. 

7.2.2 401 TO 550 SSPC-SP-3 1 COAT OF F-12 20 FOR DAMAGED 
AREA OF MORE 
THAN 5X5 CM. 
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TABLE 8.0: FIELD PAINT SYSTEM FOR NORMAL CORROSIVE ENVIRONMENT (FOR CARBON STEEL, LOW TEMPERATURE 
CARBON STEEL & LOW ALLOY STEEL) 

 
ALL NORMAL CORROSIVE AREAS SUCH AS OFF SITES EXTERNAL  SURFACE OF UNINSULATED COLUMNS, VESSELS, HEAT 
EXCHANGERS, BLOWERS, PIPING, PUMPS, TOWERS, COMPRESSORS, STRUCTURAL STEEL WORKS, RCC CHIMNEY WITH 
OR WITHOUT REFRACTORY LINE INSIDE CHIMNEY (ALL ENVIRONMENTS), EXCLUDING TANK TOPS, FLARE LINES, D.M. 
PLANTS, INTERIOR OF TANKS ETC. FLARE LINES FOR NORMAL CORROSIVE ENVIRONMENT ALSO TO NE PAINTED AS PER 
TABLE 9.0 
 

PAINT SYSTEM S. 
NO. 

DESIGN 
TEMPERATUR

E IN C 

SURFACE 
PREPARATIO

N 
FIELD PRIMER FINISH PAINT 

TOTAL 
DFT IN 

MICRONS 
(MIN.) 

REMARKS 

8.1 -90 TO –15 SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 @65-75μ 
DFT/ COAT 

NONE 65-75 No over coating to be 
done follow repair 
procedure only on 
damaged areas of pre-
erection/ pre-fabrication 
primer/ coating F-9 

8.2 -14 TO 60  SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 @ 65-75μ 
DFT/ COAT + 2 COATS OF P-2 @ 40μ 
DFT/ COAT 
2 X 40 = 80 

2 COATS OF F-3 @ 
40 μ DFT/ COAT 
2 X 40 = 80 

225 

8.3 61 TO 80 SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 @ 65-75μ 
DFT/ COAT + 2 COATS OF P-6 @ 40μ 
 DFT/ COAT 
2 X 40 = 80 

1 COATS OF F-6 @ 
100 μ DFT/ COAT 
 

245 
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PAINT SYSTEM S. 
NO. 

DESIGN 
TEMPERATUR

E IN C 

SURFACE 
PREPARATIO

N 
FIELD PRIMER FINISH PAINT 

TOTAL 
DFT IN 

MICRONS 
(MIN.) 

REMARKS 

8.4 81 TO 250 SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 @ 65-75μ 
DFT/ COAT  
 

3 COATS OF F-11 @ 
20 μ DFT/ COAT 
3 X 20 = 60 

125 

8.5 251 TO 400 SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 @ 65-75μ 
DFT/ COAT  
 

2 COATS OF F-12 @ 
20 μ DFT/ COAT 
2 X 20 = 40 

105 

8.6 401 TO 500 SSPC-SP-10 REPAIR AS PER 7.2.2 2 COATS OF F-12 @ 
20 μ DFT/ COAT 
2 X 20 = 40 

80 

NOTE 1 : FOR MS CHIMNEY OR WITHOUT REFRACTORY LINING 8.3, 8.4 AND 8.5 SHALL BE FOLOWED. 
NOTE 2 : FOR EXTENAL SURFACE OF RCC CHMNEY: 2 COATS OF F-6 @ 100 μ DFT/ COAT TO OBBTAIN 2 X 100=200μ 

SHALL BE APPLIED AFTER MAKING SURFACE PREPARATION AS PER GUIDELINES IN 1.5 
NOTE 3 : WHEREVER REQUIRED S.NO. 8.3 SHALL BE USED FOR 14°C TO 80°C AND S.NO. 8.2 WILL BE DELETED. 
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TABLE 9.0: FIELD PAINT SYSTEM FOR CORROSIVE ENVIRONMENT (FOR CARBON STEEL, LOW TEMPERATURE 
CARBON STEEL & LOW ALLOY STEEL) 

 
FOR ALL CORROSIVE AREAS ABOVE GROUND WHERE H2S, SO2 FUMES OR SPILLAGE’S OF ACID/ ALKALI/ SALT 
ARE LIKELY TO COME IN CONTACT WITH SURFACE SUCH AS EXTERNAL SURFACE OF UNINSULATED COLUMNS, 
VESSELS, HEAT EXCHANGERS, BLOWERS, PIPING, PUMPS, TOWERS, COMPRESSORS, FLARE LINES, 
STRUCTURAL STEEL ETC. 
 

PAINT SYSTEM S. 
NO. 

DESIGN 
TEMPERATUR

E IN °C 

SURFACE 
PREPARATION FIELD PRIMER FINISH PAINT 

TOTAL DFT 
IN MICRONS 

(MIN.) 

REMARKS 

9.1 -90 TO –15 SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 @ 65-75μ 
DFT/ COAT 

NONE 65-75 Repair of pre-erection/ 
pre fabrication primer 
shall be done wherever 
damage is observed. 

9.2 -14 TO 80  SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 @ 65-75μ 
DFT/ COAT + 1 COATS OF P-6 
@40 μ DFT/ COAT 

1 COATS OF F-6 
@ 100μ  DFT/ 
COAT 
+ 1 COAT OF F-2 
@ 40μ  DFT/ 
COAT  

225 Surface preparation is 
required only for repairing 
of damaged pre-erection/ 
fabrication primer 

9.3 81 TO 400 SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 @ 65-75μ 
DFT/ COAT  

2 COATS OF F-12 
@ 20 μ DFT/ 
COAT 
2 X 20 = 40 

105 

9.4 401 TO 500 SSPC-SP-10 REPAIR 2S PER 7.2.2 
 

2 COATS OF F-12 
@ 20 μ DFT/ 
COAT 
 

80 
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TABLE 10.0: FIELD PAINT SYSTEM FOR HIGHLY CORROSIVE (FOR CARBON STEEL, LOW TEMPERATURE 
CARBON STEEL & LOW ALLOY STEEL) EXTERNAL SURFACES OF UNINSULATED COLUMNS, 
VESSELS, HEAT EXCHANGERS, BLOWERS, PIPING PUMPS, TOWERS, COMPRESSORS, FLARE 
LINES, STRUCTURE STEEL ETC. 

 
EXPOSED TO SPILLAGE OR FUMES OF HCL H2S04, SALTY WATER IMPINGEMENT, CHLORIDE ETC. 
 

PAINT SYSTEM S. 
NO. 

DESIGN 
TEMPERATUR

E IN °C 

SURFACE 
PREPARATION FIELD PRIMER FINISH PAINT 

TOTAL 
DFT IN 

MICRONS 
(MIN.) 

REMARKS 

10.1 -90 TO –15 SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 65-75μ  
DFT/ COAT 

NONE 65-75 Repair of pre-erection/ 
fabrication primer shall be 

followed. No over coating is 
allowed 

10.2 -14 TO 80  SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 @ 65-75μ 
DFT/ COAT + 1 COATS OF P-6 
@40 μ  DFT/ COAT 

2 COATS OF F-6 
@ 100μ  DFT/ 
COAT = 2 X 100= 
200 + 1 COAT OF 
F-2 @ 40μ  DFT/ 
COAT  

345 Surface preparation is 
required only for repairing 
of damaged pre-erection/ 
fabrication primer. 

10.3 81 TO 400 SSPC-SP-10 REPAIR OF PRE-FABRICATION 
PRIMER 1 COAT OF F-9 @ 65-75μ 
DFT/ COAT  

2 COATS OF F-12 
@ 20 μ DFT/ 
COAT 
2 X 20 = 40 

105 

10.4 401 TO 500 SSPC-SP-10 REPAIR AS PER 7.2.2 
 

3 COATS OF F-12 
@ 20 μ DFT/ 
COAT  
2 X 20 = 40 

80 
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TABLE 11.0 : FIELD PAINT SYSTEM FOR CARBON STEEL STORAGE TANKS (EXTERNAL) FOR ALL 
ENVIRONMENTS. 

 
PAINT SYSTEM S. NO. DESIGN 

TEMPERATURE IN  
°C 

SURFACE 
PREPARATION FILED PRIMER FINISH PAINT 

TOTAL DFT IN 
MICRONS (MIN.) 

REMARKS 

1.1  EXTERNAL SHELL. WIND GIRDERS APPARATUSES, ROOF TOPS OF ALL GROUND TANK INCLUDING TOP SIDE OF 
FLOATING ROOF   OF OPEN  TANK AS WELL AS COVERED FLOATING ROOF AND ASSOCIATED STRUCTURAL WORK 
ROLLING AND STATIONARY LADDERS,    SPIRAL STAIRWAYS, HAND TAILS FOR ALL ENVIRONMENTS FOR GRUDE OIL, 
LDO, HSD, ATF KEROSENE, GASOLINE, MOTOR SPIRIT, DM   WATER, FIREWATER, RAW WATER, POTABLE WATER, ACIDS, 
ALKALIS SOLVENTS AND CHEMICALS ETC. 
11.1.1 -14 TO 80  SSPC-SP-10 1 COAT OF F-9 @ 

65-75μ DFT/ 
COAT + 1 COATS 
OF P-6 @40 μ  
DFT/ COAT 
65 X 40 = 105 

1 COATS OF F-6 
@ 100μ  DFT/ 
COAT + 2 COATS 
 OF   F-2 @ 40μ  
DFT/ COAT  
2 X 40 = 80 

285 

11.1.2 81 TO 500 SSPC-SP-10 1 COAT OF F-9 @ 
65-75μ DFT/ 
COAT  

2 COATS OF F-12 
@ 20 μ DFT/ 
COAT 
2 X 20 = 40 

105 

F-6 should be 
suitable for 
occasional water 
immersion 

11.2  EXTERNAL SURFACE OF BOTTOM PLATE (SOIL SIDE) FOR ALL STORAGE TANKS. 
11.2 -14 TO 80 SSPC-SP-10 1 COAT OF F-9 @ 

65-75μ DFT/ 
COAT  

3 COATS OF F - 7 
@ 100 μ DFT/ 
COAT 
3 X 100 = 300 

365 F7 should be 
suitable for 
immersion  service 
of the products 
given. 
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TABLE 12.0 : FIELD PAINT SYSTEM FOR CARBON STEEL AND ALLOY STORAGE TANK: (INTERNAL) 
 
 

PAINT SYSTEM S. NO. DESIGN TEMPERATURE IN 
°C 

SURFACE PREPARATION 
FILED PRIMER FINISH PAINT 

TOTAL DFT IN 
MICRONS (MIN.) 

REMARKS 

  INTERNAL SURFACE OF UNDERSIDE OF FLOATING ROOF, INTERNAL  STRUCTURAL OF CONE ROOF, BOTTOM PLATE, ROOF STRUCTURE, 
 STEEL, LADDERS SUPPORTS FOR STORING GRUIDE OIL, LDO AND HSD (EXCLUDING WHITE OIL PRODUCTS)  
12.1 -14 TO 80  SSPC-SP-10 1 COAT OF F-9 @ 65-

75μ DFT/ COAT  
3 COATS OF F-7 @ 100μ  
DFT/ COAT  
3 X 100 = 300 

365 F7 should be suitable for 
immersion service of the 
products given. 

12.2  BARE SHEEL OF INSIDE FLOATING ROOF TANK AND CONE ROOF TANK FOR PRODUCTS MENTIONED IN 12.1 
12.2.1 -14 TO 80 SSPC-SP-10 PHOSPHATING 

TREATMENT WITH 
PHOSPHATING 
CHEMICALS (2 
COATS)  

2 COATS OF @10 μ  
2 X 10 = 20 

20  

12.3  FLOATING CONE ROOF TANKS FOR PETROLEUM PRODUCTS SUCH AS ATF, GASOLINE, NAPHTHA, KEROSENE, MOTOR SPIRIT,    INSIDE 
OF BOTTOM PLATE, UNDERSIDE OF FLOATING ROOF AND SHELL ABOVE MAXIMUM LIQUID LEVEL AND STRUCTURAL STEEL , LADDERS ETC. 
12.3.1 -14 TO 80  SSPC-SP-10 1 COAT OF F-9 @ 65-

75μ DFT/ COAT  
3 COATS OF F-6 @ 100μ  
DFT/ COAT 
3 X 100 = 300  

365 F-6 should be suitable for 
immersion service of 
petroleum produce like 
ATF, Kerosene, petrol etc. 

12.4  BARE SHELL OF INSIDE  OF FLOATING CONE ROOF TANKS FOR PRODUCTS MENTIONED IN 12.3 
12.4.1 -14 TO 80  SSPC-SP-10 1 COAT OF F-9 @ 65-

75μ DFT/ COAT  
NONE  65-75 No over coating is allowed 

same as per pre-erection 
primer, if any 

12.5  INTERNAL PROTECTION IF FIXED ROOF TYPE STORAGE TANKS FOR POTABLE WATER: INSIDE OF SHELL, UNDER SIDE OF ROOF AND ROOF STRUCTURE 
INSIDE SURFACE BOTTOM PLATE AND STRURAL STEEL WORKS, LADDERS, WALKWAYS, PLATFORMS ETC. 
12.5.1 -14 TO 80  SSPC-SP-10 2 COAT OF F-6 @ 40μ 

DFT/ COAT  
2 X 40 = 80 

2 COATS OF F-6 @ 100μ  
DFT/ COAT 
2 X 100 = 200  

280 F-6 shall be suitable for 
immersion service. 

12.6  D. M. (DEMINERALISED WATER) AND HYDROCHLORIC ACID (HCL): INTERNAL SHELL, BOTTOM PLATE AND ALL ACCESSORIES 
12.6.1 -14 TO 80  SSPC-SP-10 EBONITE RUBBER LINING AS PER SMMS SPECIFICATION 6-06-204  
12.7  EG TANKS (INTERNAL SHELL, BOTTOM PLATE ROOF AND ALL ACCESSORIES) 
12.7.1 ALL SSPC-SP-10 3 COATS VINYL CHLORIDE CO-POLYMER 

AMERCOAT 23 @ 75μ / COAT 
225  

937 of 1910



STANDARD TECHNICAL SPECIFICATION  MECON LIMITED 
REGD. OFF: RANCHI 
834002  OIL & GAS SBU, DELHI 

 
 
 
 

  DOCUMENT NO. Page 32 of 54 

TITLE MEC/S/05/21/07 REVISION : 0 

 

SHOP & FIELD PAINTING 

 EDITION : 1 
 

 

PAINT SYSTEM S. NO. DESIGN TEMPERATURE IN 
°C 

SURFACE PREPARATION 
FILED PRIMER FINISH PAINT 

TOTAL DFT IN 
MICRONS (MIN.) 

REMARKS 

12.8  INSIDE PONTOON AND INSIDE OF DOUBLE DECK OF ALL FLOATING ROOFS. 
12.8.1 -14 TO 80  SSPC-SP-3 1 COAT OF F-8 @ 

100μ DFT/ COAT  
 

1 COATS OF F-6 @ 100μ  
DFT/ COAT 
1 X 100 = 100  

200  

12.9  INTERNAL SURFACE OF AMINE & SOUR WATER STORAGE TANKS 
12.9.1 -14 TO 80  SSPC-SP-10 1 COAT OF F-9 @ 65-

75μ DFT/ COAT  
2 X 40 = 80 

2 COATS OF F-15 @ 75μ  
DFT/ COAT 
2 X 75 = 150  

215-225  
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TABLE 13.0 : COATING SYSTEM FOR EXTERNAL SIDE OF UNDERGROUND CARBON STEEL PLANT PIPING 
AND TANKS 

PAINT SYSTEM S. NO. DESIGN TEMPERATURE 
IN °C 

SURFACE PREPARATION 
PRIMER FINISH PAINT 

TOTAL DFT IN 
MICRONS (MIN.) 

REMARKS 

13.1   CARBON STEEL PLANT PIPING (UNDERGROUND) 
13.1.1  YARD COATING 
13.1.1.1 25 TO 60 SSPC-SP-10 1 COAT OF 

SYNTHETIC FAST 
DRYING PRIMER 
TYPE-B AS PER 
AWWA-C-203 
(1991) 

4mm THICK COALTAR 
COATING WRAPPING 
AS PER AWWA-C-203 
IN 2 LAYER OF EACH 
2mm THICKNESS  

4mm CTE coating shall 
confirm to 120/ 5 as 
per BS: 4164 

13.1.2  OVER THE DITCH COATING 
13.1.2.1 25 Tto 60 SSPC-SP-10 1 COAT OF 

SYNTHETIC FAST 
DRYING PRIMER 
TYPE-B AS PER 
AWWA-C-203 
(1991) 

2 LAYERS OF 
COALTAR BASED 
TAPE COATING AS 
PER AWWA-C-203. 

4 mm  

13.2  CARBON STEEL PLANT PIPING (UNDERGROUND) 
13.2.1 61 TO 400 SSPC-SP-10 1 COAT OF F-9 @ 

65-75μ DFT/ COAT  
NONE  65-75  

13.3  EXTERNAL SIDE OF UNINSULATED UNDERGROUND STORAGE TANKS: 
13.3.1 40 TO 80  SSPC-SP-10 1 COAT OF F-9 @ 

65-75μ DFT/ COAT  
3 COATS OF F-7 @ 
100μ DFT/ COAT 
3 X 100 = 300 

365  

13.3.2 -90 TO –41 
81 TO 400° c 

SSPC-SP-10 1 COAT OF F-9 @ 
65-75μ DFT/ COAT  
1 COAT OF 
AMERCOAT 738 @ 
250μ DFT/ COAT  

NONE 
 
 
NONE  

65-75 
 
 
250 
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TABLE 14.0 : PAINTING UNDER INSULATION FOR INSULATED (HOT COLD SAFETY CARBON STEEL, LOW 
ALLOY STEEL, LOW TEMPERATURE CARBON STEEL & STAINLESS STEEL PIPING, 
STORAGE TANKS EQUIPMENTS IN ALL ENVIRONMENT  

 
PAINT SYSTEM S. NO. DESIGN TEMPERATURE 

IN °C 
SURFACE PREPARATION 

PRIMER FINISH PINTS 

TOTAL DFT IN 
MICRONS (MIN.) 

REMARKS 

14.1  INSULATED CARBON STEEL, LOW ALLOY STEEL AND LTCS PIPING AND EQUIPMENT & TANKS 

14.1.1 -4 TO 125 SSPC-SP-10 REPAIR OF PRE-
FABRICATION 
PRIMER F-9 @ 65-
75μ DFT 

2 COATS OF F-14 @ 
125μ DFT/ COAT 

2 X 125 = 250 OR 3 
COATS OF F-15= 3 X 
80=240 

315 For other temprature 
ranges no painting is 
required under 
insulation. 

14.1.2 OPERATING 
TEMPERATURE –45 TO 
125° C BUT DESIGN 
TEMPERATURE 126-400° 
C 

SSPC-SP-10 REPAIR OF PRE-
FABRICATION 
PRIMER F-9 @ 65-
75μ DFT 

3 COATS OF F-12 @ 
20μ DFT/ COAT 

3 X 20 = 60 

105-115  

14.2  INSULATED STAINLESS STEEL INCLUDING ALLOY-20- PIPING 

14.2.1 BELOW 0° C TO ALL 
MINUS TEMPRATURE 

ALUMINUM SHEETING WITH ALUMINUM FOIL AND CHLORIDE FREE MINERAL SEALANT 
CONTAINING BARIUM CHROMATE SHALL BE APPLIED 

14.2.2 0 TO 120  SSPC-SP-10 ( 15-25μ 
SURFACE PROFILE) 

NONE  2 COATS OF F-14 @ 
125μ DFT/ COAT 

2 X 125 = 250 OR 3 
COATS OF F-15= 3 X 
80 = 240 

250 

If the piping & 
equipments are already 
erected then surface 
shall be prepared by 
cleaning with emery 
paper and wash/ flush 
with chloride free DM 
water followed by 
wiping with organic 
solvent 
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PAINT SYSTEM S. NO. DESIGN TEMPERATURE 
IN °C 

SURFACE PREPARATION 

PRIMER FINISH PINTS 

TOTAL DFT IN 
MICRONS (MIN.) 

REMARKS 

14.2.3 121 TO 500 SSPC-SP-10 NONE 3 COATS OF F-12 @ 
20μ DFT/ COAT 

3 X 20 = 60 

60 No pre erection 
primer to be applied 

 

14.2.4 501 TO 1000 SSPC-SP-10 NONE 1 COAT OF  
AMERCOAT 738 @ 
150μ DFT/ COAT 

 

150 Only Amorcoat 738 
from Amoron is 
available for this 
temperature range. 

14.2.5 CYCLIC SERVICE-196 TO 
480 EXCEPTING –45 TO 
120 

SSPC-SP-10 NONE 1 COAT OF  
AMERCOAT 738 @ 
150μ DFT/ COAT 

 

150  

14.3  NO PAINTING REQUIRED FOR INSULATED MONEL,  IN  COLOY AND NICKEL LINES  
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TABLE 15.0 : INTERNAL PROTECTION OF CARBON STEEL WATER BOXES AND TUBE SHEETS OF 
COOLERS/ CONDENSERS WATER BOXES, CHANNELS, PARTITION PLATES, END COVERS AND 
TUBE SHEETS ETC. 

 
PAINT SYSTEM S. NO. DESIGN 

TEMPERATURE IN °C 
SURFACE PREPARATION 

PRIMER FINISH PAINT 
TOTAL DFT IN 

MICRONS (MIN.) 
REMARKS 

15.1 Upto 65 SSPC-SP-10 1 COATS OF F-6 @ 
40μ DFT/ COAT 

2 COATS OF F-7 @ 
125μ DFT/ COAT 
2 x 125 = 250 

290 For C. S. 

15.2 Upto 65  
NON FERROUS AND 
BRASS TUBE 
SHEETS 

SSPC-SP-10 1 COATS OF P-4 @ 
8μ DFT/ COAT 
1 COATS OF P-6 @ 
40μ DFT/ COAT 

2 COATS OF F-7 @ 
125μ DFT/ COAT 
2 x 125 = 250 

300 FOR NON 
FERROUS 
SURFACE 

 
TABLE 16.0 FIELD PAINTING SYSTEM FOR GI TOWERS/ NON-FERROUS TUBE SHEET 
 
 

PAINT SYSTEM S. NO. DESIGN 
TEMPERATURE IN °C 

SURFACE PREPARATION 
FILED PAINT FINISH PAINT 

TOTAL DFT IN 
MICRONS (MIN.) 

REMARKS 

16.1 Upto 65 SSPC-SP-10 1 COATS OF P-4 @ 
8-10μ DFT/ COAT + 
1 COAT OF P-6 @ 
4μ DFT/ COAT 

2 COATS OF F-2 @ 40μ 
DFT/ COAT 
2 x 40 = 250 

130 SHADE AS PER 
DEFENCE 
REQUIREMENTS  

16.2 Upto 65  
NON FERROUS AND 
BRASS TUBE 
SHEETS 

SSPC-SP-10 1 COATS OF P-4 @ 
8μ DFT/ COAT 
1 COATS OF P-6 @ 
40μ DFT/ COAT 

2 COATS OF F-7 @ 
125μ DFT/ COAT 
2 x 125 = 250 

300  
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17.0 STORAGE 
 
17.1  All paints and painting materials shall be stored only in rooms to be 

arranged by contractor and approved by Engineer-in-Charge for the 
purpose. All necessary precautions shall be taken to prevent fire. The 
storage building shall preferably be separate from adjacent building. A 
signboard bearing the words “ PAINT STORAGE NO NAKED LIGHT- 
HIGHLY INFLAMMABLE” shall be clearly displayed outside. 

 
18.0  COLOUR CODE FOR PIPING 
 
  For identification of pipeline, the colour code as per Table 18.1 shall be 

used. Paint material for color-coding shall be as specified in this standard 
in clause- 6.0. 

 
18.1 Colour coding scheme for pipe, equipment, machinery & structure:  
 
SR. NO. DESCRIPTION GROUND 

COLOUR 
FIRST 

COLOUR BAND 
SECOND 
COLOUR 

BAND 
18.1.1 ALL KINDS OF WATER  

DRINKING WATER 
DE-MINERALISED WATER 
COOLING WATER 
BOILER FEED WATER 
CONDENSATE 
QUENCH WATER 
WASH WATER 
PROCESS WATER 
PROCESS WATER 
FIRE WATER 
SEA WATER 
 

 
Sea Gree 
-do- 
-do- 
-do- 
-do- 
-do- 
-do- 
-do- 
-do- 
Fire red 
Sea Green 

 
French Blue 
Gulf Red 
French Blue 
Gulf Red 
Light Brown 
Dark Grey 
Ganary Yellow 
Oxide Red 
Crimson Red 
White 

 
Signal Red 
- 
- 
- 
Signal Red 
- 
- 
- 
- 
- 
- 

18.1.2 STEAM 
VERY HIGH PRESSURE STEAM 
(VHP) 
HIGH PRESSURE STEAM (SH) 
MEDIUM PRESSURE STEAM 
(SH) 
LOW PRESSURE STEAM (SL) 
DILUTION STEAM/ PURGE 
STEAM 
 

 
Aluminiumto 
IS2339 
-do- 
-do- 
-do- 
-do- 

 
Signal Red 
 
French Blue 
Gulf Red 
Canary Yellow 
Grey 

 
- 
 
- 
 
Canary Yellow 
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SR. NO. DESCRIPTION GROUND 
COLOUR 

FIRST 
COLOUR BAND 

SECOND 
COLOUR 

BAND 
18.1.3 COMPRESSED AIR 

PLANT AIR 
INSTRUMENT AIR 
NITROGEN 
OXYGEN 
CO2 

Sky Blue 
-do- 
-do- 
Canary Yello 
-do- 
-do- 

Signal Red 
Silver Grey 
French Blue 
Black 
White 
Light Grey 

- 
- 
- 
- 
- 
- 

18.1.4 GASES 
FUEL GAS AND SOUR GAS 
CHARGE GAS 
RESIDUE GAS, LPG 
ACETYLENE 
SWEET GAS 

 
Canary Yellow 
-do- 
-do- 
-do- 
-do- 

 
Grey 
Signal Red 
Oxide Red 
Service Brown 
Grey 

 
 Dark Violet 
French Blue 
White 
- 
- 

18.1.5 ACIDS AND CHEMICALS 
SULFURIC ACID 
NITRIC ACID 
HYDROCHLORIC ACID 
ACETIC ACID 
CAUSTIC 
CHLORINE 

 
DARK Violet 
-do- 
-do- 
-do- 
smoke Grey 
Canary Yellow 
 

 
Briliant Green 
French Blue 
Signal Red 
Silver Grey 
Light Orange 
Dark Violet 

 
Light Orange 
-do- 
-do- 
-do- 
- 
-do- 

18.1.6 HYDRO CARBONS 
NAPTHAS 
PROPYLENE 
PROPYLENE C.G. (LIQ) 
ETHYLENE GLYCOL 
ETHYLENE DICHLORIDE 
BENZENE 
BUTADIENE 
ETHANE(LIQ) 
PROPYLENE(LIQ) 
ETHYLENE(LIQ) 
TAR 
AROMATIC GASOLINE 
METHANOL (LIQ) 
PYROLYSIS GASOLINE 
MIXED C4(LIQ) 
LPG(LIQ) 
KEROSENE 
DIESEL OIL (WHITE) 
DIESEL OIL (BLACK) 

 
Dark Admiralty 
Grey 
-do- 
-do- 
-do- 
-do- 
-do- 
-do- 
Dark Admiralty 
Grey 
-do- 
-do- 
-do- 
-do- 
-do- 
-do- 
-do- 
-do- 
Light Brown 
-do- 
-do- 

 
Brilliant Green 
-do- 
-do- 
-do- 
Gulf Red 
Canary Yellow 
Black 
Light Grey 
Signal Red 
Light Grey 
Signal Grey 
Brilliant Green 
White 
Brilliant Green 
Signal Green 
Brilliant Gren 
-do- 
-do- 
- 

 
Black 
Smoke Grey 
Gulf Red 
- 
- 
- 
 
French Blue 
Black 
Black 
Brilliant Green 
Canary Yellow 
Gulf Red 
Black 
Light Brown 
Dark Violet 
- 
- 
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18.2 The colour code scheme is intended for identification of the individual 

group of the pipeline.  The system of colour coding of a ground colour and 
colour bands superimposed on it. 

 
18.3  Ground colours as given in Table 18.1 shall be applied throughout the 

entire length for uninsulated pipes, on the metal cladding & on surfaces 
covered by Clause 2.2.2, ground colour coating of minimum 2m length or 
of adequate length not to be mistaken as colour band shall be applied at 
places requiring colour bands.  Colour band(s) shall be applied at the 
following location. 

 
a. At battery limit points 
 
b. Intersection points & change of direction points in piping ways. 

 
c. Other points, such as midway of each piping way, near valves, 

junction joints of services appliances, walls, on either side of pipe 
culverts. 

 
d. For zong stretch/ xard piping at 50M interval. 

 
e. At start and terminating points. 

 
18.4  Identification Sign 
 
18.4.1 Flow direction shall be indicated by an arrow in the location stated in Para 

a,b,c & d and as directed by Engineer-in-charge. 
 
18.4.2 Colours of arrows shall be black or white and in contrast to the colour on 

which they are superimposed. 
 
18.4.3 Product names shall be marked at pump inlet, outlet and battery limit in a 

suitable size as approved by Engineer-in-charge. 
 
18.4.4 Size of arrow shall be either of those given in 18.5. 
 
18.5  Colour Bands 
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18.5.1  As a rule minimum width of colour band shall conform to the following 
table: 

 
Nominal Pipe Size Width : L(mm) 
3” NB and below 25mm 

Above 3” NB upto 6” NB 50mm 
Above 8” NB upto 12” OD 75mm 

Above 12” OD 100mm 
 

Note: For insulated pipes, nominal pipe size means the outside diameter 
of insulation. 

 Nominal pipe size figures are to be inches. 
 
18.5.2 Colour band(s) shall be arranged in the sequence shown in Table 18.1 

and the sequence follows the direction of flow.  The relative proportional 
width of the first colour band to the subsequent bands shall be 4:1, 
minimum width of any band shall be as per Clause 18.5.1. 

 
18.5.3 Whenever it is required by the Engineer-in-charge to indicate that a 

pipeline carries a hazardous material, a hazard marking of diagonal strips 
of black and golden yellow as epr IS:2379 shall be painted on the ground 
colour. 

 
18.6  Wherever it is required by the Engineer-in-charge to indicate that a 

pipeline carries a hazardous material, a hazard marking of diagonal strips 
of black and golden yellow as per IS:2379 shall be painted on the ground 
colour. 

 
19.0  IDENTIFICATION OF VESSELS, PIPING ETC. 
 
19.1 Equipment number shall be stencilled in black or white on each vessel, 

column, equipment & machinery (insulated or uninsulated) after painting. 
Line number n black or white shall be stencilled on all the pipelines of 
more than one location as directed by Engineer-in-charge, size of letters 
printed shall be as below : 

 
Column & Vessels     - 150mm(high) 
Pump, Compressor and other machinery - 50mm (high) 
Piping       - 40-150mm 
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19.2 Identification of storage tanks 
 

The storage tanks shall be marked as detailed in the drawing. 
 
20.0  PAINTING FOR CIVIL DEFENCE REQUIREMENTS 
 
20.1 Following items shall be painted for camouflaging if required by the client. 
 

a. All columns 
b. All tanks in offsites 
c. Large vessels 
d. Spheres 

 
20.2 Two coats of selected finishing paint as per defence requirement shall be 

applied in a particular pattern as per 20.3 and as per the instructions of 
Engineer-in-charge. 

 
20.3 Method of Camouflaging 
 
20.3.1 Disruptive painting for camouflaging shall be done in three colours in the 

ratio of 5:3:2 (all matt finish). 
 

Dark Green  Light Green  Dark Medium Brown 
5:   3:   2 

 
20.3.2 The patches should be asymmetrical and irregular. 
 
20.3.3 The patches should be inclined at 30 degree to 60 degree to the 

horizontal. 
 
20.3.4 The patches should be continuous where two surfaces meet at an angle. 
 
20.3.5 The patches should not coincide with corners. 
 
20.3.6 Slits and holes shall be painted and dark shades. 
 
20.3.7 Width of patches should be 1 to 2 meters. 
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21.0 INSPECTION AND TESTING 
 
21.1  All painting materials including primers and thinners brought to site by 

contractor for application shall be procured directly from manufacturers as 
per specifications and shall be accompanied by manufacturer’s test 
certificates. Paint formulations without certificates are not acceptable. 

 
21.2 Engineer-in-Charge at his discretion, may call for tests for paint 

formulations. Contractor shall arrange to have such tests performed 
including batchwise test of wet paints for physical & chemical analysis. All 
costs there shall be borne by the contractor. 

 
21.3 The painting work shall be subject to inspection by Engineer-in-Charge at 

all times. In particular, following stagewise inspection will be performed 
and contractor shall offer the work for inspection and approval of every 
stage before proceeding with the next stage. The record of inspection 
shall ne maintained in the registers. Stages of inspection are as follows: 

 
a. Surface preparation 
b. Primer application 
c. Each coat of paint 
 
In addition to above, record should inculde type of shop primer already 
applied on equipment e. g. Redd oxide zinc chromate or zinc chromate or 
Red lead primer etc. 

 
Any defect noticed during the various stages of inspection shall be 
rectified by the contractor to the entire satisfaction of Engineer-in-Charge 
before proceeding further. Irrespective of the inspection, repair and 
approval at intermidiate stages of work. Contractor shall be responsible 
for making good any defects found during final inspection/ guarantee 
period/ defect liability period as defined in general condition of contract. 
Dry film thickness (DFT) shall be checked and recorded after application 
of each coat and extra coat of paint should be applied to make-up the 
DFT specified without any extra cost to owner, the extra cost should have 
prior approval of Engineer-in-Charge. 

 
 
 

948 of 1910



STANDARD TECHNICAL SPECIFICATION  MECON LIMITED 
REGD. OFF: RANCHI 
834002  OIL & GAS SBU, DELHI 

 
 
 
 

  DOCUMENT NO. Page 43 of 54 

TITLE MEC/S/05/21/07 REVISION : 0 

 

SHOP & FIELD PAINTING 

 EDITION : 1 
 

 

21.4  Primer Application 
 
  After surface preparation the primer should be applied to cover the 

crevices, corners, sharp edges etc. in the presence of inspector 
nominated by Engineer-in-Charge. 

 
21.5  The shades of successive coats should be slightly different in colour in 

order to ensure application of individual coats, the thickness of each coat 
and complete coverage should be checked as per provision of this 
specification. This should be approved by Engineer-in-Charge before 
application of successive coats. 

 
21.6 The contractor shall provide standard thickness measurement instrument 

with appropriate ranges(s) for measuring.  
 

Dry film thickness of each coat, surface profile guage for checking of 
surface profile in case of blast cleaning. Holiday directors and pinhole 
detector and positector whenever required for checking in case of 
immersion conditions. 

 
21.7 Prior to application of paints on surface of chimneys the thickness of the 

individual coat shall be checked by application of each coat of same paint 
on M. S test panel. The thickness of paint on test panel shall be 
determined by using guage such as ‘Elkomere’. This thickness of each 
coat shall be checked as per provision of this specification. This shall be 
approved by Engineer-in-Charge before application of paints on surface of 
chimney. 

 
21.8 At the discretion of Engineer-in-Charge, the paint manufacturer must 

provide the expert technical service at site as and when required. This 
service should be free of cost and without any obligation to the owner, as 
it would be in the interest of the manufacturer to ensure that both surface 
preparation and application are carried out as per their recommendations. 

 
21.9 Final inspection shall include measurement of paint dry film thickness. 

Adhesion Holiday detection check of finish and workmanship. The 
thickness should be measured at as many points/ locations as decided by 
Engineer-in-Charge and shall be within + 10% of the dry thickness, 
specified in the specifications. 
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21.10 The contractor shall arrange for spot checking of paint materials for Sp. 

Gr., flow time (ford cup) and spreading rate. 
 
22.0 GUARANTEE 
 
22.1  The contractor shall guarantee that the chemical and physical properties 

of paint materials used are in accordance with the specifications 
contained herein/ to be provided during execution of work. 

 
22.2 The contractor shall produce test report from manufacturer regarding the 

quality of the particular batch of paint supplied. The Engineer-in-Charge 
shall have the right the test wet samples of paint at random, for quality of 
same as stipulated in clause 11 above. Batch test report of 
manufacturer’s for each batch paint supplied shall be made available by 
the contractor. 

 
23.0 QUALIFICATION CRITERIA OF PAINTING CONTRACTOR  
 

Painting contractor who is awarded any job for MECON, projects under 
this standard must have necessary equipments, machinery, tool and 
tackles for surface preparation, paint application and inspection. The 
contractor must have qualified trained and experienced surface 
preparation, paint applicator, inspector, and supervisors. The contractor 
supervisor, inspector surface perpetrator and paint applicator must be 
conversant with the standards referred in this specification the contractors 
capacity, capability and competency requirements for the job shall be 
quantified in the tender document and shall be assessed by an MECON 
team before awarding any job.  

 
24.0  PROCEDURE FOR APPROVAL OF NEW COATING MATERIALS AND 

MANUFACTURER’S  
  

Following procedure is recommended to be followed for approval of new 
manufacturers. 

 
24.1 The manufacturer should arrange testing of the inorganic zinc silicate 

coating materials as per the list of tests given in para 24.5 below from one 
of the reputed Government laboratories. 

950 of 1910



STANDARD TECHNICAL SPECIFICATION  MECON LIMITED 
REGD. OFF: RANCHI 
834002  OIL & GAS SBU, DELHI 

 
 
 
 

  DOCUMENT NO. Page 45 of 54 

TITLE MEC/S/05/21/07 REVISION : 0 

 

SHOP & FIELD PAINTING 

 EDITION : 1 
 

 

 
24.2 Samples of coating should be submitted to the Govt. laboratory in sealed 

containers with batch no. and test certificate on regular format of 
manufacturer’s testing laboratory. The sampling shall be certificate and 
sealed by a citifying agency. 

 
24.3 All test panels should be prepared by govt. testing agency coloured 

photographs of test panels should be taken before and after the test 
should be enclosed alongwith test report. 

 
Sample batch. No. and manufacturer’s test certificate should ne enclosed 
alongwith the report. Test reports contain details of observation and 
rusting if any, as per the testing code. Suggested government laboratories 
are: 

 
RRL, Hayderabad 
HBTI, Kanpur 
DMSRDE, Kanpur 
IIT, Mumbai 
BIS Laboratory 
UDCT, Mumbai 
RITES, Calcutta 
PDIL 

 
24.4  Manufacturers should intimate the company, details of sample submitted 

for testing name of Govt. testing agency, date, contact personnel of the 
Govt. testing agency. At the end of the test the manufacturer should 
submit the test report to the company for approval. The manufacturer(s) 
shall be qualified based on the  result of these tests and other 
assessment and the Company’s decision in this regard shall be final and 
binding on the manufacturer. 
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24.5  Tests required for evaluation of acceptance of coating materials for 
offshore application. 

  
Test      ASTM Test Method 

 
Density    D 1475 
Dipping properties   D 823 

 
Film Characteristics  
Drying time    D 1640 
Flexibility    D 1737/ D 522 
Hardness    D 3363 

 
Adhesion    D 2197 
Abrasion resistance   D 968/ D 1044 
DFT/ Coat    AS PER SSPC GUIDELINES 
Storage Stability   D 1849 

 
Resistance to 
Humidity for 2000 hrs.  D 2247 
Salt Spray for 2000 hrs.  B 117 
Accelerated Weathering  D 822 
% Zn in DFT    G 53 

 
24.6 Coating system for panel test shall be decided after discussion with 

MECON. 
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ANNEXURE-I 
 

LIST OF RECOMMENDED MANUFACTURERS 
 
Indian Vendors 
 
1.0 Asian Paints(I) Ltd. 
2.0 Berger Paints Ltd. 
3.0 Goodlass Nerlolac Paints Ltd. 
4.0 Jenson And Nicholson Paint Ltd & chokuGu Jenson & Nicholson Ltd. 
5.0 Shalimar Paints Ltd. 
6.0 Sigma Coating, Mumabai 
7.0 CDC Carboline Ltd. 
8.0 Premier Products Ltd. 
9.0 Coromandel Paints & Chemicals Ltd. 
10.0 Anupam Enterprises  
11.0 Grand Polycoats 
12.0 Bombay Paints Ltd. 
13.0 Vanaprabha Esters & Glycer, Mumbai 
14.0 Sunil Paints and Varnishes Pvt. Ltd. 
15.0 Courtaulds Coating & Sealants India (Pvt.) Ltd. 
16.0 Mark-chem Incorporated, Mumbai (for phosphating chemicals only) 
17.0 VCM Polyurethane Paint (for polyurethane Paint only) 
 
FOREIGN VENDORS FOR OVERSEAS PRODUCTS 
 
1.0 Sigma Coating, Singapore 
2.0 Ameron, USA 
3.0 Kansai Paint, Japan 
4.0 Hempel Paint, USA 
5.0 Valspar Corporation, USA 
6.0 Courtaulds Coating, UK. 
 
 
Note: This list subjected to revision based fresh approval which will be intimated to 

PDD/ Vendor Cell. 
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ALARMS : Low and High Gas Alarm Set points, Over-Range Multiple Gas 
Exposure, Sensor Removed, Calibration Air, Low Battery, Low flow. 

Audible  : 90 db @ 1ft. Variable pulsed beeper. 
Visuals : a) Two (2) flashing “Sun bright” LEDs 

b) Gas specific LCD flashes in alarm advising which hazard present. 
c) ICON Alarm readout advises alarm level present LOW, HIGH and 

/or Multiple Gas / Alarms 
d) Fan ICON indicator. 

Alarm Levels : Two set points per sensor (User Adjustable) 
TOXICS - TWA (Low) and Instantaneous High 
OXYGEN - Deficiency & Enrichment 
COMBUSTIBLES -  Low & High 

SAMPLING 
PUMP 

: Integral Motorized sampling Turbine type pump. 

  Pump flow 
Rate 

: 300 to 350 ml/min with 10 foot hose and filters (dependent on pump) 

Watertrap (Built-
in) 

: Hydrophobic Teflon field replaceable filter 

APPROVALS : Certified Intrinsically safe to comply to U.S.& Canadian Standards. 
Accessories : The following accessories shall be supplied along with the explosimeter: 

a) A manual aspirator pump with sampling hose / probe 
b) A motorized pump with sampling hose or probe. 
c) A Confined space entry kits in a hard sided carrying case. 
d) Automatic test & calibration and calibration station, that shall have: 

i. Bump test & calibration instruments in the field without   
requiring the use of a desk top PC or Laptop 

ii. be fully portable and available in a variety of portable kit options. 
iii. Provide simultaneous management of up to 10 instruments 

docking models 
iv. Include battery and 110 / 240 V AC line power options. 
v. Include software for downloading evaluating archiving and 

monitoring results. 
Authorization : Indian vendors, representing their foreign manufacturer shall submit 

valid Authorization certificates from the original manufacturer to market 
their product in India. 

 
 
 

5.14      Fire Proximity Suit: 
 
The Fire Proximity Suit used for firefighting purposes envisaged in close proximity 
with the burning oil fire.  The suit shall be supplied as per the following specification:  
 
a) Imported fire proximity suit having approval from any of these agencies:  

- U L of USA, U.S. Coast Guard Spec, U.S. Military, NFPA spec,  

- Standards / specifications and the copy of the same shall be submitted 
along with the offer. 

b) The fire suit shall be stitched with imported stainless steel thread and fabricated 
from imported impermeable aluminized glass fiber fabric, which shall neither 
burn nor melt during fire fighting operation and along with imported thermal 
insulation felt lining to sustain very high temperature.  
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c) Fabric shall not react chemically with water, and shall not absorb oil, grease, 
petrol etc. 

d) The suit shall be flexible, with minimum discomfort fireman shall be able to   
climb a ladder or to carry running a pressurized hosepipe when he puts on the 
suit. 

e) The fire suit shall consist of detachable chest length drape buttoned head gear 
with built in industrial helmet and heat reflective dual layer visor, aluminized 
gloves. 

f) The suit shall include hood, coat, pants, boots, mitts/gloves. Metal zip fasteners 
shall be provided for easy donning and removal of the suit.  

g) The size of suit shall be of adjustable such that any adult fireman of height 
approximately 5’6” to 6’2” can use. The suit must have the provision for keeping 
the breathing apparatus at the back. The time required for donning the suit shall 
not be more than 1.5 minutes.  

h) High-aluminized boots shall be of standard size with adjustable strap,  with 
proper insulation and leather lining with non-skid type sole.    

i) The suit shall protect & sustain against proximity ambient heat up to 2600 C  and 
the radiant heat up to  10000 C . 

j) The self life of the suit shall be around 10-12years. 
k) Authorized Indian vendors representing their foreign manufacturer shall have to 

submit valid authorization certificates from original manufacturer, at the time of 
submission of offer. 

 

5.15      Resuscitator:  
Manually operated bag type positive pressure artificial respiration and resuscitation 
unit of adult size consisting of:  

a. Nose, mouth, faceplate, and air bag with oxygen inlet connection, non-
return, non-breathing human valve. 

b. The bag shall be made of good quality natural rubber. The bag shall be 
adequately reinforced at the neck of uniform thickness.  

c. Metallic parts shall be plated nickel. Chromium. 
d. The facemask shall have male conical fittings of the adult size. 
e. The inlet shall be provided for connection to an oxygen source. 

In accordance of Service, when the bag is pressed, air shall flow to the patient 
through the valve and the facemask.  When the bag is released, the valve shall 
open towards outside and expiration shall take place with least resistance. Air shall 
automatically fill in the bag. The valve at any stage shall not stick. The tube shall 
have an additional arrangement for preventing air to escape into the atmosphere 
when the bag is squeezed. The Resuscitator shall confirm to IS-6194-1971 RA- 
2006, shall bear the IS mark. The various parts of the unit shall be packed in a 
strong/ sturdy carry case. The respirator shall be marked with the manufacturer’s 
name / trademark on the bag. 

 
5.16       Electrical Siren ( Range – 3.0 KMS ) 

The Electrical Siren used for firefighting & general purposes shall be supplied 
complying to IS:1941-1976-RA2002 (Part 1)  
 

a) Siren  shall consist of 3 phase electric motor, siren head. 
b) Starter for on/off operations.  
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c) Shall match to the Power rating 3 phase, not > 3.75kw, 50Hz, 415 volts.   
d) Acoustic power out put shall comply with IS. 
e) The Siren shall have a minimum range of 3.0 Kms.  
f) Shall be suitable for the power line specification available in the state of 

TamilNadu.   
g) Siren shall be horizontal mounting type complete with base fittings.   
h) The electric motor shall be enclosed totally, with sealed greased ball bearing 

system and shall conform to IS: 325.  
i) The operation controls shall be available both at local point & central 

locations.  
j) The siren shall be clearly and permanently marked with the following 

information: 
  

i. Name of manufacturer or trademark if any, 
ii. Type of siren as mentioned under  
iii. Year of manufacture 
iv. Speed of motor 
v. Motor rating in kW. 

  
5.17       Hand Operated Siren ( Range - 1.6 KMS ) 

The Hand Operated Siren used for firefighting & general purposes shall  comply to 
IS:6026-1985-RA1995. 
 

a) The shape, components, material, design and construction shall comply with 
IS:6026-1985-RA1995.  

b) It shall have Siren body inbuilt disc and handle, guard & portable stand. 
c) The Siren shall have a minimum. range of 1.6 Kms.  
d) Workmanship  
e) The performance test & QAP requirements are as per IS 
f) The markings shall have the manufacturers name, trademark, date of 

manufacture, etc as per IS 
 

5.18      Water Gel Blanket: 
The Water Gel Blanket used during firefighting & rescue operations which is 
capable for the following applications i.e. to rescue a person trapped in fire by 
wrapping the blanket and healing the burnt wounds, Extinguishing the fire and to 
handle hot material/metal., etc.   
 
The Water Gel Blanket shall be supplied as per the following specification: 
 

a) The outer layer shall be made of 100% woolen intercellular wooven blanket 
pre soaked with scientifically formulated therapeutic gel, which can 
withstand high temperature.  The wool carried shall be capable of absorbing 
up to 13 times its own weight 

b) The size of the “Gel Soaked Blanket” shall be 8 feet x 6 feet. 
c) Hydrogel shall be made of water with natural extracts of plants and 

vegetable with gelling agents. The gel shall be water-soluble and shall be 
therapeutic, non-toxic, bactericidal and bio-degradable. 

d) The gel system should be a combination of an outer layer of wool and 
absorbed hydrogel.  
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e)  The Water gel Blanket shall be packed in a good quality poly-jar / container 
f) . Water gel Blanket shall have minimum life of 5 years. 
g) Authorized Indian vendors representing their foreign manufacturer shall 

have to submit valid authorization certificates from original manufacturer, at 
the time of submission of offer. 

 
5.19      Red and Green Flag 

 
Red and green bright colored flags suitable for the fire drill. Handle shall be made of 
hard aluminum tube of size not less than 20 mm dia.  The edges shall smooth finish 
and have rubber caps. The flag shall have minimum dimensions of 0.6m x 0.4m. 
The cloth shall be of thick poly mixed cotton & color shall be bright and long lasting. 
The flag shall be firmly secured to the handle by the shorter side. 
 

5.20       Escape type Self Contained Breathing Apparatus (SCBA) with a spare 
cylinder  

 
Breathing apparatus along with fully charged  cylinder shall be supplied as per the 
design requirements and testing procedures as stipulated in IS: 10245 (part-IV)-
1982/RA 2002. The equipment shall bear the IS marking. The Open-Circuit 
Compressed Air, positive pressure, double stage SCBA shall be suitable for fighting 
fire / fire escape / rescue operation in dangerous dusts, gases, fumes, toxic vapors, 
and oxygen deficient atmosphere. The equipment consists of compressed air 
cylinder, light weight, full face wide vision mask (with inner mask), speech 
diaphragm, spring loaded exhalation valve, L.P. warning whistle, pressure gauge, 
positive pressure demand valve working on pneumatic pressure, comfortable 
shoulder harness and light weight chemical resistant back plate to accommodate 
cylinder. The hoses are made from Neoprene Rubber/steel braided. The facility of 
automatic cut-off of the airflow up on disconnection of the reducer should be 
available. The cylinder shall have the approval by Chief Controller of Explosives  
(CCOE).  
 
An additional  charged (spare) cylinder shall be included along  with the  main 
equipment     

 
 

5.21       Hand held Portable Public address ( PA ) System: 
 
To address the terminal personnel during emergency, and for the purpose of 
general addressing of the public a small Public Address System shall be provided in 
the terminal. 
 
a) The system shall have a microphone, mixer-amplifier unit and loudspeaker. 

The Power output shall be in the range of 200 watts. The range to be address 
is up to 150 meters. Suitable long lasting NI-cad battery backup shall be 
provided. 

 
b) The PA system shall be of portable & lightweight type, capable of carried 

easily by any person. and shall have the carrying bag hung on the shoulder..  
hand carried  & battery power operated. The system shall consist of 
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compartmentalized carry case to be carried by a person at ease. The carry 
case shall be hard enough to hold the components of the PA system. 

 
5.22       Trolley ( General Purpose): 

 
In order to carry the following fire & safety equipment to the place of emergency, a 
trolley shall be provided to carry the following items: 
 

i. Stretcher with Blanket 
ii. Fire Proximity Suit 
iii. Breathing Apparatus 
iv. Water Gel Blanket 
v. Resuscitator 
vi. First Aid Box 
vii. Explosimeter(Gas Detector) 
viii. Portable Public address (PA) System 
ix. Foam Making Branch pipes 
x. Special Purpose Nozzles. 
xi. Spare Fire Hoses. 

 
The trolley shall be fabricated by using MS channels & angles. The body frame 
shall be minimum size of 6.0’x 3.0’ (feet x feet) Supplier can also indicate different 
suitable size for the trolley. The compartments shall be fabricated type by using MS 
sheets and MS tubes or angles. The compartments shall be sufficient enough to 
carry all the above items at one go at any point of time. The inflated tyre & tube 
wheels assembly unit shall be fitted to the trolley to pull & push manually or by 
towing vehicle. For this purpose the handle and hook arrangement shall be made. 
The painting shall be as per painting spec. and shade shall be fire red color. 

 
5.24            MegaPhone for Emergency Kit: 
 

Shoulder sling with push button with clear long range sound and built in microphone 
with Volume Control & Press-to-Talk Switch,  siren,  loudspeaker, battery , USB / 
Memory Card  
Body: ABS.  
Power Source: Dry Cell/Battery.  
Battery Life: 8-10 Hours 
Range- 1Km in Still Air & 500m in Noisy Area 
 

5.25          Electrical Hand Gloves (High Voltage): 
 
Seamless Electrical Hand Gloves shall Confirm To IS:4770/1991 
Material-Latex Rubber 
Color- Yellow 
Gerder-Unisex 
Pattern- Plain 
Wear Type: Full Fingered 
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INTERNAL COATING OF FIRE WATER PIPE LINE 
 

A) GENERAL 
 
This specification covers the general requirement of coating (of internal surfaces of entire 
Fire water line piping) works for the following: 
 
a) Surface preparation for coating. 
b) Application of coating.  
c) Inspection and testing 
d) Coating Material to be used 
 
B) COATING MATERIAL INSPECTION  

Check points for inspection of coating material are as follows:- 
 

1. Physical receipt & condition of goods in unopened tins. 
2. Batch Number. 
3. Date of Manufacturing. 
4. Material test certificates. 
 
These check points to be conformed and record in Coating Material Inspection report.  
 
Note: -1. Coating Material shall be stored in cool and dry place at temperature below 240 C / 

Recommended by Manufacturer 

           2. Internal Coating shall be done after external painting. 
 

C) APPLICATION CONDITION: 
 
1. Atmospheric Condition Requirement - This section deals with the atmospheric condition 

requirements to be checked while doing the job. During following weather conditions, the coating shall 
be avoided: 
 
A. When temperature of the surface to be coated is less than 30C above the dew point, or the relative 

humidity is higher than 85%. 
B. When the base metal temperature is greater than 600C. 
C. When the atmospheric temperature is below 40C. 
D. When there is likelihood of an unfavorable change in the weather condition within 2 hours after 

coating. 
E. When there is deposition of moisture in the form of rain or condensation. 
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2. Humidity shall be measured with a calibrated hygrometer. 
 

3. Record shall be maintained throughout the execution period. Reading shall be taken once in every 4 
hours up to the time work is in progress. The frequency of reading should be increased during adverse 
weather conditions. 

 
4. While working in unfavorable weather conditions ( like monsoons ) check no flash rusting of the 

blasted surface is take place till the time it receives a  coat. 
 

5. In case temperature goes below 10 deg C warming up the work front like use of halogen lights, room 
heaters etc. to be adopted. 
 

6. Humidity is to be taken care at the location where the blasting/coating operations are taking place. 
 

7. Base Metal Temperature to be recorded before blasting and Coating. 

8.  PRELIMINARY CHECK REQUIREMENTS 

a. ABRASIVE DRYNESS CHECK: 
The abrasive to be used shall be checked for dryness by taking a small quantity of abrasive on a 
filter/tissue paper and checking for traces of moisture absorbed in the filter/tissue paper. This test 
shall be done once in a day performed before starting of blasting operation. 

 
b. COMPRESSED AIR DRYNESS CHECK. 
Compressed air to be used for blasting shall be free from oil & moisture. This test shall be done once 
in a day performed before starting of blasting operation. 

 
D)   SURFACE PREPARATION  
 

This Section deals with the methods & requirements of surface preparation before coating application. 
 
a)  MASKING:- 

1) Ensure that areas not to be coated are fully and adequately masked. 
2) Ensure that stud holes, dowel holes, oil ways etc. are suitably masked or plugged to prevent 

ingress of blasting abrasives. 

b)  SURFACE CLEANING METHODS FOR METALLIC SURFACES: 

The various methods of surface preparation and location application are tabulated below: 
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For Pipes 25 mm to 50 mm Manual Blasting 
For Pipes 75 mm to 250 mm Blasting by Pass Blast tool 
For pipes 300 mm to 600mm Blasting by Roto blast tool 
For pipes more than 600 mm Manual Blasting 
Elbows, Tees etc Manual Blasting by using Angular Nozzle 

 
BLASTING:- 
 
1. Surface to be coated shall be metallic slag blasted. Before this operation, removal of existing coating if 

any shall be done by chipping, grinding and by other suitable means. 
 

2. Clean & Dry Copper Slag to be used for ferrous base substrate. 
 
3. While using rotoblast a guideline on time for effective blasting can be as given below. However this 

may change depending upon substrate conditions. The blast profile after one & 2 passes to be 
checked at site to standardize the speed of blast.  

 
4. As the minimum recommended compresses air required for blasting is about 250cfm and 6 kg/cm2 

pressure. It has to be checked manually by letting out compressed air from the manifold & feeling it 
with gloved hand. It has been observed that higher pressure and cfm is desired while using rotoblast. 

 
5. On completion of blasting, it has to be ensured that the cleaning standard is as per SA 2.5 and 

blasting profile should be in the range of 50 microns-75 microns. 
 
6. Blasted surface shall be cleaned with dry compressed air/vacuum cleaner or with clean brush so that 

there is no presence of dust, grit & other foreign material. 
 

7. When cleanliness and blast profile are acceptable, it shall be recorded in the in-process inspection 
register and release component for coating. 
 

8. After blasting, it has to be ensured that masking tape adjacent to the area to be coated shall be peeled 
back to prevent overlap and subsequent edge contamination. 

 
9. If the blasted surface has not been primed within specified time or if there is any previous visible sign 

of blast condition change then the surface shall be checked for metallic salt contamination and re-blast 
the surface. 

 
10.  After blasting, it has to be ensured that masking tape adjacent to the area to be coated is peeled back 

to prevent overlap and subsequent edge contamination. 
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11. Where large areas are required to be blasted in a day, blasting shall be carried out from morning to 
evening ensuring weather condition. This shall be followed by a light sweep blast of the entire area, 
before coating. 

 
12.  The blast cleaned surface shall be blown off with dry oil free compressed air or vacuum cleaner. 
 
13. Blasting Profile Test: The blast profile shall be checked by PROFILE GAUGE. The minimum      

acceptance limit should be in the range of 50-75 microns. 
 
E) COATING APPLICATION  
 
This section deals with the methods & requirements of coating application. 
 
I) APPLICATION METHODS: 
 
For Pipes below 75 mm dia and length above 

1mtr Pipe Spinning 

For pipes below 75 mm dia and length less 
than 1mtr and all small length spool Hand application 

For pipes 100mm to 600mm dia Coating by Internal Pipe Coater 

For Pipe larger than 600mm dia Airless Spray application 

 
II) MIXING 

 
1. All coating material tins shall be individually stirred thoroughly to obtain a homogenous consistency. 

 
2. The mixing ratio as specified in the respective data sheet/packing slip shall be strictly adhered to. The 

quantity of resin and hardener should be used as per weight basis or by volume. 
 
III)  APPLICATION PROCESS: 
 
1. The preparation and application of coating to be done as per relevant product data sheet. Reference 

shall be made to product data sheet or where appropriate, contract specifications carrying out coating. 
 

2. Coating in confined spaces should be done when the ambient temperature is low to avoid excess build 
up of styrene fumes. 
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3. The entire thickness shall be built in Single /maximum 2 coats. 
 
4. Each coat shall consist of minimum two passes (In case of Manual Application) wet on wet in 

perpendicular directions. 
 
5. The DFT of each coat shall be checked and record. 
 
6. The spray applicator shall be provided with a disposable overall and respiratory mask. All other people 

working with the paint shall be provided with eye splash goggles and mask. 
 
7. The spray equipment shall be earthed properly to enable discharge of static buildup. 
 
8. Minimum & maximum Inter coat intervals shall be strictly followed as per Paint manufacturer Data 

Sheet. 
 
9. All weld joints, phase transaction joints shall receive a stripe coat by brush in the same sequence of 

coating on the shell. 
 
IV) WELD JOINT COATING: 
 
1. Before welding of pipes edges, 50 mm from both the edges should be checked for cleanliness. No 

traces of oil, grease or mud deposits shall be allowed. Mechanical Cleaning should be carried out to 
remove these materials form the pipe. 

 
2. For dia up to 600mm, internal coating machine would be used. First the inspection boom with 

WEBCAM would be allowed to check the surface wellness. 
 

3. Internal spray machine to be allowed to travel up to weld Joint area. 
 
4. After positioning of the boom COATING MATERIAL to be spray applied. 

 
5. At least 2 passes of spray shall be used to get required thickness. 

 
6. For pipes more than 700mm, weld joint should be coated manually and the procedure would be 

followed as mentioned form step a to e. 
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V) CURING & FINISH 
 

1. Curing: The Initial cure and Final Cure shall be as given in respective product data sheets. The data 
sheets give cure times as at 25 deg centigrade. The initial cure time shall come down with increase in 
ambient temperature. The initial cure time to be judged by touching the coated surface with a gloved 
hand. Total track freeness shall indicate initial cure releasing the Coated Component for further 
processing activities like, final coats, grinding, buffing cleaning, DFT & holiday testing etc. 
 

2. The final cure has relevance to taking the coated component into service. Hence, irrespective of 
ambient temperatures the final cure period in terms of days as given in data sheet shall be adhered to.  

 
3. Finish: It is to be noted that the coating shall follow the profile of the substrate. Any unevenness or 

other defects in the substrate shall be in the finished coating also. 
 

F) COATING REPAIR PROCEDURE 
 

1. Testing and Inspection – In process 
 

a) Testing of coating to be carried out as soon as they are sufficiently cured to give true thickness & to 
withstand damage by the test equipment. If defects are found repair shall be done. 
 

b) In all instance the first step is to identify the extent of the defect. Local repairs to minor defects are 
permissible. The need for large-scale repair indicated either an error in method of application which 
must be first identified and dealt with by supervision or product/application problems which must be 
investigated by site supervisor / applicator. 
 

c) First examination of coating defects shall be witnessed by site supervisor. The following defects may be 
dealt by site supervisor/applicator. 

 
a) Under thickness. 

 
b) Local porosity 

 
c) Localized or small group of inclusions 

 
 

2. Repairs to the coating 
 
a) Repairs should be done within 3 days of previous coat at normal temperatures.  

 
b) Dress out defects by mechanical means to have clean surface. 
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c) If over coating is to be done after 3 days from the day of final coating, then the surface must be 

prepared by sweep blasting. 
 

d) If the exposed / damaged surface is less than 10 cm2 then such repair can be carried out without 
grit/slag blasting. 

 
e) Roughen up exposed metal & clean using rotary wire brush or a coarse emery paper with at least a 

60 grade grit. Brush away residues then further roughen surface of the existing coating up to 100 
mm out from the damaged area. Residues shall be Brushed away and cleanliness the whole area 
to be ensured. 

 
f) Apply a thin coat of Coating material over the prepared surface uniformly. 

 
g) While doing the localized repair overlap area shall be extended up to 2” wide from the damaged old 

coating in all sides. 
 
 

 
G)  INSPECTION & TESTING 
 
1. SURFACE PROFILE INSPECTION- 

 
PIPE SIZE 600mm DIA & ABOVE PROFILE GAUGE/COMPARATOR 

PIPE SIZE BELOW 600mm DIA By PROFILE GAUGE UP TO APPROACH 
POINT. REST OF THE AREA TO BE 
INSPECTED BY WEBCAM. 

 
2. THICKNESS TESTS 

 
Dry film thickness Testing shall be done for accessible areas only in accordance with SSPC-PA2 
measurement of dry film thickness by magnetic gages. 
 
Procedure for coating Thickness Testing:: 
 
a) Set a thickness tester TO ‘ZERO’ to suit the specified DFT. 

NB: NOT ALL TESTERS ARE SUITABLE FOR USE ON NON-FERROUS MATERIALS. IT IS 
THEREFORE IMPORTANT TO SELECT A SUITABLE INSTRUMENT WHEN TESTING THESE 
MATERIALS. 
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b) Take thickness readings - On small components sufficient reading must be taken to give confidence 
that the specified minimum DFT has been achieved overall (i.e., at least one reading on each 
surface). When large areas being tested adequate size square grid pattern should be marked out to 
ensure complete and consistent coverage. Features such as lugs shall be checked on all coated 
faces. 
 

c) Where a reading below the minimum specified DFT is noted a detailed local survey must be carried 
out to determine the extent of affected area, the boundary of which should be marked on the 
component. 

 
d) On completion of any local build up in accordance with affected areas shall be re-checked as 

necessary to ensure that the specified minimum DFT has been achieved. 
 
e) It has to be determined that the coating thickness at the entire test points (and where appropriate, in 

all repaired areas) is at, or above, the specified minimum, the Shop in-charge /applicator must sign 
the coating inspection register (report) and allow the component for final Dispatch/further processing. 

 
 
3. CONTINUITY TEST-HIGH VOLTAGE HOLIDAY DETECTOR: 

 
Electrical holiday inspection shall be performed in accordance with NACE RP0188 “Discontinuity 
(Holiday) Testing of Protective Coatings” or ASTM D 5162-91 “Standard Practice for Discontinuity 
(Holiday) Testing of Non-conductive Protective Coating on Metallic Substrates.” 
A high tension D.C. spark tester shall be used for conducting the test 

Procedure for Holiday Testing: 
 

a) Ensure that the tester to be used has been duly calibrated. 
 

b) After plugging in the tester and setting it at the required voltage it should be checked by bringing the 
probe-tip close to a metal surface and checking that an arc and /or audible     buzzer occurs. 

 
c) The full- coated surface of any component must be examined. To facilitate this, large surface should 

be marked out in an adequate grid pattern so that individual sections can be covered in sequence. 
 
d) Any defect shall be indicated by an arc/or the audible buzzer of the tester. The indication shall be 

confirmed by drawing the probe slowly near to the point and noting that an arc and/ or the buzzer are 
formed. This should be carefully noted and marked by felt marker. 
 

e) After repair local testing shall be carried out repair areas to confirm that the repair has been 
successful. 
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f)  When the overall continuity of coating on a component has been satisfactorily demonstrated, the Shop 

in-charged / applicator must sign off the relevant coating inspection register (report), release the 
component to dispatch/ for further processing. 

N.B: ONCE SWITCHED ON AND IN CONTACT WITH THE COATING, THE PROBE SHOULD NOT BE 
KEPT STATIONARY FOR MORE THAN FORTY SECONDS AS THIS COULD LEAD TO A 
COATING BREAKDOWN.  

On completion of testing, any defects should be locally repaired as per the above Repair procedure. 

4. PULL OF ADHESION TESTING: 

The test shall be carried out in accordance with ASTM D – 4541 (Positest / Elcometer Pull Off) on fully 
cured (7 days) coating. One test shall comprise average of 3 readings from randomly selected spots 
per 500 Sq. Metres of Surface. Average reading from three (3) randomly selected spots shall 
constitute one test and shall be at least 8 (Eight) N/ mm2. No single reading shall be less than 90% of 
the mean. Adhesion test to be carried out on fully cured coating (7 days at 25oC). In case of pipes of 
small diameter, the curvature of the pipe prevents a proper reading to be obtained, the test shall be 
replicated in a flat coupon (without curvature). Test spots shall be repaired as above. 
The following protocol shall be used for determining adhesion test failure / success.  

Gauge 
Reading Type of Failure Result / Conclusion 

> 8 N/mm2  

90% or more of break at 
coating – steel surface 
interface 

Coating meets adhesion criteria. Take actual 
reading of bond strength. 

90% of more of break at 
coating – dolly interface 

Coating meets adhesion criteria. Glue 
Failure.  

<8 N/mm2  

90% or more of break at 
coating – steel surface 
interface 

Coating does not meet adhesion criteria. 
Repeat test after 7 days (full cure) of coating 
application. If adhesion still fails, remove and 
re-coat.  

90% of more of break at 
coating – dolly interface 

Glue Failure. Allow more curing of glue / 
replace glue and re-test.  

 

H) COATING SYSTEM: 

Proposed materials shall have a proven track record in service of a similar nature or application. All 
Supporting documentation including third party certificates must be attached at bidding stage. 
 
Coating Thickness should be in the range of: 450-500 microns 

Coating material Properties: 
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Proposed coating should be Two Component Solvent less amine Cured High Build Epoxy Coating which 
should meet following Technical Properties. 

TEST TEST METHOD  VALUE 

Water Vapour Permeability ASTM-D-1653-72 Less than 0.2 gm/m2/day/mm 

Adhesive Strength ASTM-D-4541 > 80 Kg/cm2 Cohesive Failure 

Tensile Strength ASTM-D-638-90 ASTM-D-638-90 More than 20 
N/mm2 

Flexural Properties(three 
point method) 

ASTM- D-790 –90 More than 40 N/mm2 

Abrasion Resistance ASTM-D-4060-90 Less than 350 mg loss, 1000 
gm/1000 cycles/ H 18 wheel 
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Description of items

PLANT PIPING  (ABOVE GROUND) 

All above ground piping fabrication works including cutting,edge preparation (inclusive of grinding the edges of pipes, fittings etc. to match with the matching 
edges of uneven/ different thickness wherever required) including, fit up, bending, pre-heating wherever required, welding, threading etc.; erection of pipes of all 
types and thickness over sleepers, overhead on racks and at all elevations; hook-up with, existing header, equipments etc, fittings of all sizes i.e.elbows, 
reducers, tees, 'blind flanges, including fixing of all types of gaskets , bolts, studs and nuts of all sizes; cleaning and flushing, carrying out hydrostatic test at 
minimum 1.50 times the design pressure ,carrying out 10% non-destructive testing of each size such as radiography by gamma ray, magnetic particle, liquid 
penetration etc.,  pre-commissioning and commissioning; painting of newly erected pipeline with fittings as per MECON specification, Painting to be done by 
spray only, clean-up and restoration of site, preparation of as built drawings, documents and project records;   
Supply of paints, solvents and primers , preparation of surfaces by sand/grit blasting using one of the abrasives and application of Zinc Ethyl Silicate Primer (P1-
One coat @ 75 microns DFT / coat), Two pack epoxy – polyamid mio  Intermediate / undercoat paint (U1- One coat @ 100 microns DFT/coat minimum) and 
Two pack aliphatic acrylic polyurethane finish paint ( F2-Two Coats @ 40 microns DFT /coat minimum) suitable for  normal corrosive painting environment as 
defined in contract document. Identification, lettering/ numbering, colour coding and colour bands as per Industry Quality Control manual etc. as specified 
including rub down and touch up of shop primer or scrapping of shop primer wherever required and providing of scaffolding for all heights, labour, materials, 
tools and tackles, consumables, supervision etc. to complete the work in all respect as per Specification, Drawings,Standards and instruction of Engineer-in-
Charge. Painting shall be done by spray only.

PLANT PIPING  (UNDER GROUND) 

All under ground piping fabrication works including cutting,edge preparation (inclusive of grinding the edges of pipes, fittings etc. to match with the matching
edges of uneven/ different thickness wherever required) including, fit up, bending, pre-heating wherever required, welding, threading /tapping etc.,; hook-up
with, existing header, equipments etc, fittings of all sizes i.e.elbows, reducers, tees, 'blind flanges, including fixing of all types of gaskets , bolts, studs and nuts
of all sizes;

Cleaning and flushing, carrying out hydrostatic test at minimum 1.50 times the design pressure ,carrying out 10% non-destructive testing of each size such as
radiography by gamma ray, magnetic particle, liquid penetration etc., pre-commissioning and commissioning; clean-up and restoration of site, preparation of as
built drawings, documents and project records; completing all works in all respects , specifications, standards and other provisions of Contract and instruction
of Engineer-in-Charge. 

Job also includes trenching to all types of soil to specified depth, laying the already wrapped and coated pipes, back filling the trenches with available approved
soil and also laying the pipes through hume pipes/culverts. Wrapping as per IS: 10221 including supply of wrapping materials. Hume pipes for road crossing
also to be included.

HYDRANT SYSTEM
Supply, Erection, testing, commissioning of 2 way stand post type hydrant with two nos. single outlet 100 mm inlet bronze landing valve
(conforming to IS : 5290 : 1993 - type -A) with matching flanges (Conforming to IS : 6392 Table-17 / ANSI B 16.5), with control fitted with 63
mm dia instantaneous female coupling on the outlet complete with orifice flange as required for network pressure ranging from 9 to 10.5
Kg/cm2, blank cap and chain. bolts, nuts and gaskets, etc., complete as per data sheet & technical specification . (1 set consists of 2 nos of
single valves with stand post & matching flange 4" size, gaskets, nut & bolt all complete). The assembly shall be suitable for direct erection over
companion flange on branch outlet from main header.

Supply, Erection, testing, commissioning of 750GPM stand post type water monitor (UL Listed / FM Approved) as per Data sheet & Technical
Specification with jet / spray nozzle with drain provision and all other accessories including suitable orifice plate for network pressure ranging
from 8 to 10.5 Kg/cm2 
Supply, Erection, testing, commissioning of FRP fire hose cabinet suitable for accommodating 2 nos of 15 mtrs long canvas hose with
coupling, branch pipe and nozzle for external hydrants with double glass door, lock & key including outdoor mounting arrangement complete as
specified. Necessary hangers and brackets for hose, nozzle and branch pipe or universal branch pipe to be provided within the cabinet.
Provision for putting key of the cabinet shall also be provided.

Supply, Erection, testing, commissioning of 63 mm dia 15 m long RRL Hose including gunmetal male and female instanteneous type coupling
, machine wound with GI wire complete in all respects. Hose to IS:636 type A, UL Listed / FM Approved and coupling to IS:903:1984 with ISI
certification.
(2 Nos for Each Hose Cabinet))
Complete work of supply & erection of suitable Orifice plate for reducing the pressure from 7-10 kg/cm2 to 2.5-4 kg/cm2 in accordance with
relevant Specifications & relevant Data Sheets indicated in  scope of work indicated in SCC, drawings, specification. 

Jet Nozzle with branch pipe ( IS 903)

First aid fire hose reel swinging type fitted with 36.5 m x 20mm dia high pressure hose to IS: 5132 with 5mm outlet gunmetal nozzle with shut off
valve (IS: 884). 

Gunmetal collecting head with 63 mm dia instantaneous type inlet and 200mm dia flanged fire brigade connection to underground tanks and fire
risers (IS: 904-1965).
Four way (pumping)

standard short size gunmetal branch pipe with gunmetal nozzle 16 mm dia outlet with standard instantaneous type 63 mm dia coupling as per IS: 903-
1993.

Fireman's axe with heavy insulated rubber handle as per IS: 926 and as per TS MEC/TS/05/21/081C/C.

MEDIUM VELOCITY WATER SPRAY SYSTEM 
Medium velocity water spray system with deluge valve, manual bypass of deluge valve as per NFPA-15 with spray rate of 20.4/10.2 lpm/sq.m. comprising of
remote operation by remote push button at control room (after receipt of alarm), deluge valve local panel with relay, quartzoid bulb (sprinkler based detection
system) automatic control valve, water spray system piping, requisite no. of spray nozzle with K-factor 18 to 102 and spray angleof nozzles 80 deg. to 120 deg.,
isolation valves, PRV,PG,NRV,strainer, supports, fittings along with complete wiring upto the fire panel in control room for remote activation and indication of
activation of system, activation from respective LEL detectors, cabling, control panel. Pipes& fittings as per PMS , painting of pipes etc. shut off valves complete
in all respect in accordance with OISD / TAC requirement . Sufficient number of drain points with isolation Ball Valves to be provided as per requirement.
Complete piping of protection line & complete 1" wet piping of detection line and spare connection at other end with tripple offset butterfly valve at spare
connection end.  
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Description of items

CS Deluge valve assembly actuated by (a)Quartzoid Bulb Detection (QBD) system (on hydraulic /pneumatic line) through Pilot valve (in automatically operation
mode), (b) Manual / remote operation through Solenoid Valve (in remote operation mode) (c) Activation of solenoid from respective area LEL detectors and (d)
Local Manual operation, including Pilot valve,solenoid valve self actuated pressure control valve, non return valve, bypass valve, pressure switch, pressure
gauge, gate valve, vent valve, restricted orifice (RO), matching flange, gaskets, nuts & bolts, tubing for actuation, fittings, associated piping confirming to PMS,
painting etc. all complete as per the specification, Technical Data Sheets, P&ID, drawings, standard specification, codes and directions of Engineer-in-Charge.
Deluge Valve assembly includes all valves in protection line &  across DV complete with matching flanges, fasteners, gaskets etc.

Medium velocity fixed water spray nozzles along with matching reducing TEE to connect with water spray ring including performance testing of the system,
flushing etc. conforming to data sheets, specifications and directions of Engineer-in-Charge.
Supply Installation, testing and commissioning of quartzoid bulb detectors 

ROTATING EQUIPMENT WORKS (FIRE WATER MAIN PUMPS

DIESEL DRIVEN MAIN PUMP
Diesel engine driven Horizontal centrifugal pumping set (Conforming to MECON TS No. MEC/TS/05/28/081/05) with bronze impeller with C.I.
Body and pump accessories complete and connected by a flexible coupling to a water cooled diesel engine (Conforming to IS : 10002)mounted
on a common structural base plate with anti-vibration pads and foundation complete with battery (including one spare battery) battery charging,
cooling system, fuel tank, fuel system, automatic starting arrangement, exhaust pipe (with mineral wool/ rock wool insulation of specified
thickness as per EIC) of required length to discharge at suitable height as per MECON TS No. MEC/TS/05/28/081/05 with muffler to meet
latest environmental norms, day oil tank (storage of 8 hrs. running capacity) mounted on suitable structural supports, matching flanges
(conforming to IS:6392 table - 17), SS bolts, nuts, gaskets, common base plate, flexible coupling, coupling guard, power and control cable,
consumables, compulsory erection & commissioning spares, first fill of lubricants, fuels, Special Tools Tackles etc., Configuration, Interfacing,
erection at site, Integrated Testing & Commissioning as per Job specifications and Special Instructions enclosed. The main pump shall be
started automatically through a pressure transmitter and stopped manually. Provision of signal output to control room shall be there in the pump
panel to be installed in pump house. The work shall be carried out as per MECON TS No. MEC/TS/05/28/081/05 for pumps and
MEC/TS/05/28/081/09 for Diesel Engines.                                                                             

Supply & Istallation of Separate battery charger for Lead Acid Battery (One Running & One Standby) having facility of change over switch for
inline battery bank of all  pumps with provision of boost charging for engine for engine driven pump.

ELECTRIC MOTOR DRIVEN PUMP 
Centrifugal pump(Conforming to MECON TS No. MEC/TS/05/28/081/35) including electric motor, starter,Cable, common base frame, matching
flanges (conforming to IS:6392 table - 17), CS bolts, nuts, gaskets, coupling, coupling guard, foundation bolts, nuts and gaskets, electrics,
instrumentation, cable laying including termination at pumps, panels etc, starting panels with soft starter, consumables, configuration,
interfacing, integrated testing & commissioning as per job specifications and special instructions enclosed. The Jockey pump shall be started
and stopped automatically through pressure transmitter. Provision of signal output to control room shall be there in the pump panel to be
installed in pump house.  The work shall be carried out as per MECON  MECON TS No. MEC/TS/05/28/081/35 for pumps.

Internal Coating of MS pipes of various dia by spray, spinning, hand application etc as per Data Sheet & MECON specification
(MEC/TS/05/28/081/37) for  Internal coating for Fire Water pipes enclosed in tender document. 

CLEAN AGENT & FIRE ALARM SYSTEM 

Clean Gas Fire Suppression Centralised System (Inert Gas High Pressure) complete with required accessories with main and standby bank of cylinders &
each cylinder filled with Clean agent Fire extinguishing Agent (Inert Gas) as Main Bank and Standby Bank (As per NFPA 2001 & UL Listed / FM / VDS / LPCB
approved) with Pressure Switch & Locking Device, Discharge Nozzles designed to provide the proper flow rate and distribution of Clean Agent to total flood the
hazard area: 180 deg. / 360 deg. ( As per NFPA 2001 & UL Listed / FM / VDS / LPCB approved ), ASTM A106 Gr. B Piping, fittings & supports, etc. , Manifold
fabricated from seamless pipe, A106 Gr. B having inlets with supports etc. with activation through intelligent addressable Fire Detection and Alarm System
panels after receiving signals from detectors, response indicators etc. all complete supply as per approved scheme & MECON TS and instructions of Engineer-
in-charge. The bidder shall include mandatory spares .  Inert gas (IG-541) shall be used as Clean Gas Agent.

 Note - 
1. Design shall be done based on largest room size with provision to discharge gas in affected room through directional valves including Room void, Ceiling
Void & Floor void/ Cable trenches. Balancing of gas discharge in rooms shall be done keeping in NOAEL level as per NFPA2001.

FIRE DETECTION & ALARM SYSTEM 

Intelligent addressable Fire Detection and Alarm System with fire alarm cum gas release panels which will also have provision to receive signals from LHD
system in cable trenches, detectors, response indicators, cabling , cable trays, manual gas release switch , manual gas abort switch, hooter with flasher,
manual call points  etc. all complete . Work shall be carried out as per MECON TS No. MEC/TS/05/28/081/11  

Note: 
Fire Alarm Panel & Gas Release Panel shall have provision to work on 230 V AC / 24VDC (Input Power supply ) as per availabilty of Input power at Stations.

DESIGN, ENGINEERING, SUPPLY, INSTALLATION, TESTING & COMMISSIONING  OF LINEAR HEAT SENSING CABLE

Linear Heat sensors for cable trenches & below false flooring comprising of linear type heat sensor cable, integration with smoke detectors & fire alarm cum
gas release panel all complete as per approved scheme 
LHS shall be used for detecting heat from a fire over its entire length. The sensor cable shall consist of a twisted pair of copper coated steel conductors covered
by a temperature sensitive insulation. The LHS shall be UL/FM/LPCB/VDS approved and shall be designed for open area as well as proximity detection. LHS
shall be compatible with any fire control panel that is capable of accepting contact closure type initiating devices.
Linear Heat Detection System shall be used for effective activation of a warning or alarm signal indicating a condition of excessive heat or fire. In this system,
each discrete addressable LHS cable zone shall report an individual alarm to the addressable fire control panel.The detector unit shall send fault signal when
the LHS is damaged (Cut or damaged). Linear Heat Sensing cable shall be used in addition to smoke detectors in cable trenches and below false flooring..
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DRY CHEMICAL POWDER TYPE FIRE EXTINGUISHER (STORED PRESSURE TYPE)
Dry Chemical Powder type fire extinguisher as per IS: 15683-2006 & MECON TS no. MEC/TS/05/28/081/26 suitable for inverted operation with anticorrosive
treatment and hydraulically tested to a pressure of 25 kg/ sq.cm . Extinguishers externally painted with red enamel and fixed to wall with brackets complete with
internal charge and spanner complete.

CO2 TYPE FIRE EXTINGUISHERS
CO2 type fire extinguishers with steel cylinder with dischange valve as per MECON TS no. MEC/TS/05/28/081/25 and conforming to IS:15683. Extinguisher
shall be painted with red enamel paint. 

MECHANICAL FOAM TYPE FIRE EXTINGUISHER
Portable fire extinguisher mechanical form (Gas cartridge) type of 9 litres capacity with initial charge manufactured as per IS 15683 with ISI mark.The refills
shall be manufactured as per IS 4989 (Part-II)- 1984 with ISI marked. The cartridge shall be manufactured as per IS:4947- 1985 with ISI mark. The extinguisher
will be painted with fire red colour and will be provided with all accessories, wall mounting brackets and screws.

FIRE BUCKETS
Galvenised steel set of 4 fire buckets (9 Ltrs. Cap) as per technical specification no. MEC/TS/05/28/081/03 and confirming to IS: 2546-1974 RA2000.Buckets
shall be painted with red enamel paint and fixed  to suitable location . 

EYE WASH SHOWER (STAINLESS STEEL)
Eye Wash shower pedestal mounted along with supply & laying of required GI Heavy Pipes, fittings Isolation valves , etc. Supply & laying of GI Pipe (Heavy
Grade ) of Size (25 NB) minimum,Fittings,isolation valves for water connection to the Eye Wash Shower (Near Odorising Skid) from the avaialable nearest
tapping point of Portable water 

MANUAL CALL POINTS FOR PLANT AREA AT STRATEGIC LOCATIONS.(Explosion Proof)
Exproof & IP 65 Manual Call Points. The MCP shall be break Glass Type in Red Colour and are located at strategic locations in the Terminal Area:
These manual call points shall be hard wired to PLC.The scope of work also includes supply,inspection,laying,termination & testing of required quantities of
cable as per MCP location along with necessary hardware or other accessories required to enhance the functionality,operation  of the complete system.
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1
2
3 Inlet Connection

OUTLET 
CONNECTION

4
5

5.1
5.2
5.3 MAX.

MIN.
6 Type Aqua Foam type having arrangement of Jet & Spray

6.1 Connection Threaded Female to Suit Water Barrel
Size 38mm
Finish

6
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10

7 Horizontal
Vertical

8
8.1
8.2
8.3
8.4

10
10.1
10.2

REV. NO. DATE ZONE   DESCRIPTIONS BY APPRD
SECTION   CLIENT : 

NAME DATE CHKD DATE SUPPLIER :
DSGN YW RKD SUB SUPPLIER : 
DRWN

SCALE : REV
0

MATERIAL OF CONSTRUCTION
BASE FLANGE
REDUCER
ELBOW
SWIVEL JOINTS / WORM / WORM WHEEL
LEVER LOCK 

C.S. to IS : 6392
IS: 11428 (PART 1 to 3)
IS: 11428 (PART 1 to 3)

MECON LIMITED

PRESSURE

DESIGN AND CONSTRUCTION
NOZZLE

HANDLE
WORM SHAFT

11

REFERENCE STANDARDS
APPROVALS
SIZE

TYPE
OPERATING CONDITION
FLUID HANDLED
TEMP.

NOZZLE

HAND WHEEL
DRAIN VALVE

9

PERFORMANCE TEST
FUNCTIONAL TEST

PERFORMANCE REQUIREMENTS

ROTATION

INSPECTION AND TEST  

HYDRAULIC TEST

HYDRAULIC PRESSURE TEST
FLOW TEST OF WATER

MARKING

DIMENSIONAL

DATA SHEET FOR STAND POST TYPE WATER MONITOR

Copper Alloy confirming to IS: 778

IS: 8442— 2008
UL Listing / FM / VDS Approval.
100mm NB SIZE — FLANGED INLET 75mm SIZE — BARREL
External Threads as per IS:2643 with Class A Tolerance

Stand Post Type (Fixed, Single Barrel)

Cast Iron Confirming to Grade 200 of IS210

Copper Alloy IS: 318, Grade 2/3 or IS:304, Grade-3
BRASS IS:291
G.M. IS: 318 LTB-II
M.S. IS: 1732
Stainless Steel to IS:6603

Non Saline Water / Foam Solution
2`C to 55`C
11.0 Kg/Cm2
7.0 Kg/Cm2

Yellow Epoxy Painted

Dimensions to be checked as per IS:8442
23 Kg/cm2 for 5 minutes. No Leakages shall be observed
To be conducted as per Performance Requirements at clause 8.0

 M.S. COMPONENTS ARE HOT DIP GALVANIZED TO  0.012mm

360° HORIZONTAL ROTATION IN EITHER DIRECTION. 
135` Total (90° Upward 45° Downward IN VERTICAL DIRECTION)

SIZE :75mm
YEAR:

FINISH

TECHNICAL SPECIFICATION & 
DATA SHEET FOR STAND POST 
TYPE WATER MONITOR

 BODY & PARTS TO BE PAINTED WITH 2 COATS OF FIRE RED 
Paint as per IS:2932 confirming to Shadw No. 536 of IS:5.

25 KGF/CM2. (For 5 minutes) NO LEAKAGE shall be observed
2580 LPM min. at 7 kgf/cm2. Hor. throw of Water 60mtrs at 30º 
trajectory In still wind condition.

PERMANENTLY MARKED
BRAND:
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DATA SHEET

1.0 JOB NO. : ITEM NO. :  

2.0 VENDOR :  QUANTITY : AS PER SOR 

3.0 OPERATING CONDITIONS :
FLUID HANDLED : WATER 
FLUID DENSITY@PT, KG/M3 :1000 OPER. TEMP., °C : 15-45
OPER. PR., KG/CM2 : FLOODED

4.0 MESH 
MESH SPECIFICATION 10 MESH 22 SWG OPENING (IN) 

SCREENING AREA % 

5.0 PR. DROP, KG/CM2, CLEAN/ DIRTY : 

MAX. ALLOWABLE PR. DROP,    KG/CM2

6.0 MATERIAL OF CONSTRUCTION
EQUAL TEE :A-234 Gr. WPB SORF FLANGES : SA105
BLIND FLANGE  :  SA 105
GASKET :  SS316 SPIRAL WOUND WITH GRAPHITE FILLED FASTENER : A193Gr.B7/ A194Gr.2H
FILTER ELEMENT :  304L

7.0 DESIGN AND CONSTRUCTION
TYPE :T-TYPE
DESIGN PR.,   16 KG/CM2G DESIGN TEMP., °C :65
HYDROTEST PRESSURE : 18 KG/CM2G
FLANGE TYPE : SORF FLANGE RATING : 150#     FLANGE FINISH : SMOOTH FINISH
CORROSION ALLOWANCE, MM : 3.0

8.0 DIMENSIONAL DETAILS (REF. ATTACHED DRG.)
OVERALL LENGTH (L), MM :  OVERALL FILTER ELEMENT SIZE (H1)x(A), MMxMM: 

OVERALL HEIGHT (H), MM : 

9 INLET/ OUTLET CONNECTION PIPE:  3" - 14"
 

10 DIMENSIONAL STANDARDS
FLANGE & FITTING : ASME B16.5/ B16.9 
FASTENERS      : B 18.2
GASKET               : ASME 16.20 ANSI B16.5 (5 mm . Thickness)

11 PAINTING : AS PER T.S.
ENVIRONMENT FOR PAINTING  : NORMAL CORROSIVE INDUSTRIAL
COLOUR OF FINISH PAINT : FIRE RED 

12.0 INSPECTION & TESTING : AS PER T.S. RADIOGRAPHY :100%

NOTE:
1  VENDOR TO SPECIFY
2

 

REV. NO. DATE ZONE                 DESCRIPTIONS BY APPRD

                  REVISIONS REFERENCES

SECTION   OIL & GAS CLIENT :  

NAME DATE CHKD DATE PROJECT : 

DSGN SYW RKD MECON LIMITED
DRWN

     Y- TYPE   STRAINER SCALE : REV

APPROVED RKD 0

This document and the design it covers are the property of MECON and issued for the specific project mentioned therein.  This is not to be copied or used for other projects unless expressly permitted by MECON.

FLOW RATE , M3/Hr, Normal/ Max. 90 to 900

THE EFFECTIVE FREE AREA OF BASKET SHALL BE MIN. THREE TIMES THE INLET NOZZLE AREA. 
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DATA SHEET

1.0 JOB NO. : ITEM NO. :  

2.0 VENDOR :  QUANTITY : AS PER SOR 

3.0 OPERATING CONDITIONS :
FLUID HANDLED : WATER 
FLUID DENSITY@PT, KG/M3 :1000 OPER. TEMP., °C : 15-45
OPER. PR., KG/CM2 :7-11

4.0 MESH 
MESH SPECIFICATION 10 MESH 22 SWG OPENING (IN) 

SCREENING AREA % 

5.0 PR. DROP, KG/CM2, CLEAN/ DIRTY : 

MAX. ALLOWABLE PR. DROP,     KG/CM2

6.0 MATERIAL OF CONSTRUCTION
EQUAL TEE :A-234 Gr. WPB SORF FLANGES : SA105
BLIND FLANGE  :  SA 105
GASKET :  SS316 SPIRAL WOUND WITH GRAPHITE FILLED FASTENER : A193Gr.B7/ A194Gr.2H
FILTER ELEMENT :  304L

7.0 DESIGN AND CONSTRUCTION
TYPE :T-TYPE
DESIGN PR.,   16 KG/CM2G DESIGN TEMP., °C :65
HYDROTEST PRESSURE : 18 KG/CM2G
FLANGE TYPE : SORF FLANGE RATING : 150#     FLANGE FINISH : SMOOTH FINISH
CORROSION ALLOWANCE, MM : 3.0

8.0 DIMENSIONAL DETAILS (REF. ATTACHED DRG.)
OVERALL LENGTH (L), MM :  OVERALL FILTER ELEMENT SIZE (H1)x(A), MMxMM: 

OVERALL HEIGHT (H), MM : 

9 INLET/ OUTLET CONNECTION PIPE:  3" - 14"

10 DIMENSIONAL STANDARDS
FLANGE & FITTING : ASME B16.5/ B16.9 
FASTENERS      : B 18.2
GASKET               : ASME 16.20 ANSI B16.5 (5 mm . Thickness)

11 PAINTING : AS PER T.S.
ENVIRONMENT FOR PAINTING  : NORMAL CORROSIVE INDUSTRIAL
COLOUR OF FINISH PAINT : FIRE RED 

12.0 INSPECTION & TESTING : AS PER T.S. RADIOGRAPHY :100%

NOTE:
1  VENDOR TO SPECIFY
2

 

REV. NO. DATE ZONE                 DESCRIPTIONS BY APPRD

                  REVISIONS REFERENCES

SECTION   OIL & GAS CLIENT :  

NAME DATE CHKD DATE PROJECT : 

DSGN SYW RKD MECON LIMITED
DRWN

     T- TYPE   STRAINER SCALE : REV

APPROVED DATA SHEET NO. : 0

This document and the design it covers are the property of MECON and issued for the specific project mentioned therein.  This is not to be copied or used for other projects unless expressly permitted by MECON.

FLOW RATE , M3/Hr, Normal/ Max. 90 to 900

THE EFFECTIVE FREE AREA OF BASKET SHALL BE MIN. THREE TIMES THE INLET NOZZLE AREA. 
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RESTRICTED ORIFICE 
Units :  Flow   Liquid-M3/Hr, Gas  Kg/Hr, Steam  Kg/Hr,  Pressure  Kg/Cm2  G,  Temperature  Deg C,  Level/ Length mm 

 
 
 
GENERAL 

1 TAG NO 

2 LINE NUMBER  
3 LINE SIZE  (SCHEDULE)   
4 SERVICE WATER/ PRODUCT  

5 PLATE ONLY / ASSEMBLY NOTE - 1 - 
 
 
 
 
 
 
 
PLATE 

6 REQUIRED PR. DROP ** 

7 TYPE CONC. SQ. EDGE 

8 SINGLE STAGE PR. RED YES 

9 MULTI  STAGE PR. RED  
10 SIZING AS PER  

11 MATERIAL SS 316 

12 THICKNESS W mm 3.18 

13 BETA d / D * 

14 BORE DIA   d  mm * 

15 VENT / DRAIN  DIA mm DRAIN 

16 CENTRE DISTANCE R' mm  
FLANGES 17 TYPE  

18 MATERIAL ASTM A 105 

19 SIZE AND RATING AS PER SOR, ANSI 150 # 

20 FACING AND FINISH RF SERR FIN. 

21 LINE     ID mm    |    OD   mm ** ** 

22 GASKET THICKNESS  
23 GASKET MATERIAL  
24 PLATE HOLDER  
25 PLATE HOLDER MATERIAL  
26 STUD BOLT MATERIAL  
27 NUT MATERIAL  
28 W ELDED CONSTRUCTION  

 
OPTIONS 

29 SPOOL PIECE LENGTH  
30 CONNECTION  
31 MATERIAL  

 
 
 
 
 
 
 
SERVICE 
CONDITIONS 

32 FLUID          |        STATE WATER LIQUID 

33 FLOW   MIN /  MAX ** ** 

34 FLOW  NORMAL ** 

35 INLET PRESSURE OPER 8.0 - 10.5 kg/cm2  

36 OPERATING  |   MAX TEMP AMB 55 

37 S.G  OPER TEMP |   15 DEG C  
38 STEAM  SPECIFIC VOL M3/KG  
39 MOL W T       |       CP/CV   

40 VISCOSITY M pas   (CP)  
41 COMPRESSIBILITY FACTOR  

42 PIPE REYNOLDS NO.  
43 POUR POINT  
44 IBR CERTIFICATION  

NOTES : 1 ORIFICE PLATE ASSEMBLY MUST INCLUDE SUPPLY OF PLATE, FLANGES, STUDS, BOLTS, NUTS, PLATE HOLDER. 

2 ORIFICE PLATE SHALL BE MANUFACTURED AS PER APPROVED DRAWING 

3 VENDOR S HALL  SUBMIT  SIZING  CALCULATION   FOR  ORIFICE  BORE  DIAMETER  AS  PER  MENTIONED STANDARD. 

4 * BY  VENDOR 

5 ** BY  CONTRACTOR DURING DETAILED ENGINEERING 

  

0 DATASHEET OF RESTRICTED ORIFICE 
 

MECON  LTD. DELHI 

           Rev. 
  

DATA SHEET No:  
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 DATA SHEET  

FOR  
QUARTZOID BULB DETECTOR

Data Sheet No: 
Rev. : 0 
Date :  
Package : Fire Fighting System  

1.0 Make  HD / EQUIVALENT  

2.0 Model No.   

3.0 Type  Pendent Type  

4.0 End Connection  ½” NPT  

5.0 Operating Temperature  79 Deg. C  

6.0 Colour of Bulp Liquid  Yellow  

 Material of Constructions :   

1.0 Frame  ASTM C37700 B124 

2.0 Bulb  Glass with Glycerine Solution  

3.0 Deflector  ASTM C22000 B36 

4.0 Lead Screw  ASTM C22000 B36 

5.0 Seal  Belleville Washer Coated on Both 
Side with Teflon Tape  

6.0 Cap  Copper  

7.0 Bulb Nominal Diameter  Standard Response 5.0 mm; Quick 
Response 3.0 mm  

8.0 Catalogue  Attached  
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DATA SHEET  
FOR  

MVWS Nozzle 

Data Sheet No.  

Rev. : 0 

Date :  

Package :  

1.0 Make   

2.0 Model No.   

3.0 Type  Without Strainer  

4.0 End Connection  ½” BSPT  

5.0 Operating Pressure  12 bar  

6.0 Included Water Spray Angle  

 Material of Construction :   

1.0 Housing  A351-CF8M 

2.0 Pin  ASTM-A479 GR 31803 

3.0 Deflector  ASTM B36 

4.0 Blow-off Cap  Elastomer 
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Data Sheet 
 
 

 
 

Internal Pipe Coating 
 
 

Sr. 
No. 

Typical Properties Testing 
Standards 

Recommended Values 

1.  Colour  White / Grey / Yellow 
2.  Practical coverage @ 180-200 

microns 
 On Metal 3.5  to 4 m2/ltr 

3.  Max. Operating Temperature (0C)  107 

4.  Compressive Strength (Kg/cm2) ASTM 695 900 

5.  Tensile Strength (Kg/cm2) ASTM D 638 235 

6.  Salt Spray Test (Hours) ASTM B 117 > 10000 

7.  Pull off adhesion (Kg/cm2) ASTM D 4541 205 
8.  Abrasion Resistance (mg/1000 

Cycles) 
ASTM D 4060 83 

9.  Flexural Strength (Kg/cm2) ASTM D 790 435 

10.  Water Permeability ASTM D 1653 0.18 gm/m2/day/mm 
11.  Specific gravity (gr/cc)  1.3 
12.  Impact Resistance ASTM D 2794 2.5 Joules 

13.  Volume solids % ASTM D 2697 100 
14.  Gel Time for 100 gms @ 30°C 

(minutes ) 
  

50-60 

15.  Working time for 100 gms @ 30°C 
(minutes ) 

  

45 

16.   Functional curing time @ 30°C  Touch dry 4 hrs 
Full cure 7 days 

17.  Hardness (shore D) ASTM D 2240 85 
18.  Chemical Resistance ( spillage/ 

splash ) 
 

ASTM D 6943. As Recommended by Manufacturer 

19.  Mixing ratio 
Resin: Hardener: Diluents.* 

 By Vol By Wt 
As per Manufacturer’s 
recommendation 
 

 
20.  Recommended Makes  Powercrete, Belzona, Demech,  
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HP
Typewritten Text
DATA SHEET FOIR CLEAN AGENT & FIRE ALARM SYSTEM

HP
Typewritten Text



 
 
 

 
DATA SHEET FOR FOR SCHEDULE 80 SEAMLESS PIPE FOR 80 mmø

 
SR.
NO. DESCRIPTION TECHNICAL SPECIFICATION

1.00 MATERIAL IDENTIFICATION

1.01 ITEM DESCRIPTION PIPES 

1.02 TYPE  SCHEDULE 80 

2.00 MANUFACTURING DETAILS

2.01 MAKE  

2.02 BODY MATERIAL ASTM A106 GR. B 

2.03 MAIN DIMENSION O.D. (mm)    : 88.90 

2.04 HYDROSTATIC TEST 2500 PSI 

3.00 MATERIAL

3.01 PROCESS OF MANUFACTURE ELECTRIC ARC FURNACE 

3.02 FULLY KILLED / RIMMED / SEMI-KILLED FULLY KILLED 

 CHECKED BY   APPROVED BY   REV. 0  
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DATA SHEET FOR FOR SCHEDULE 80 SEAMLESS PIPE FOR 40 mmø

 
SR.
NO. DESCRIPTION TECHNICAL SPECIFICATION

1.00 MATERIAL IDENTIFICATION

1.01 ITEM DESCRIPTION PIPES 

1.02 TYPE  SCHEDULE 80 

2.00 MANUFACTURING DETAILS

2.01 MAKE  

2.02 BODY MATERIAL ASTM A106 GR. B (2002) 

2.03 MAIN DIMENSION O.D. (mm)    : 48.30 
THICK (mm) :  5.08 

2.04 HYDROSTATIC TEST 2500 PSI 

3.00 MATERIAL

3.01 PROCESS OF MANUFACTURE ELECTRIC ARC FURNACE 

3.02 FULLY KILLED / RIMMED / SEMI-KILLED FULLY KILLED 

 CHECKED BY   APPROVED BY   REV. 0  
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DATA SHEET FOR OPTICAL SMOKE DETECTOR 

SR.
NO. DESCRIPTION TECHNICAL SPECIFICATION 

1.00 MATERIAL IDENTIFICATION 

1.01 NAME OF EQUIPMENT PHOTO ELECTRIC SMOKE DETECTOR 

1.02 TYPE INTELLIGENT ADDRESSABLE 

2.00 MANUFACTURING DETAILS 

2.01 MAKE   

2.02 DETECTOR MODEL 

2.03 MANUFACTURING STD. IS/BS/OTHER EN 54 PART 7 (2000) 

2.04 BASE MODEL 

3.00 PRINCIPLE   

3.01 DETECTION PRINCIPLE LIGHT SCATTERING 

4.00 OPERATING   

4.01 MAXIMUM STAND BY CURRENT (TYPICAL) 120 A 

4.02 MAIXIMUM PERMISSIBLE ALARM CURRENT(LED ON) 50 ma OR 24 VDC (LIMITED BY PANEL) 

4.03 OPERATING VOLTAGE 8 to 30 VDC  (Nominal 12/24 VDC) 

5.00 MATERIAL OF CONSTRUCTION 

5.01 BODY BAYBLEND FR110 

6.00 OTHER FEATURES 

6.01 TYPE OF MOUNTING SURFACE 

6.02 DIMENSIONS 

6.03 COLOUR PANTONE, WARM GREY 1C 

6.04 WEIGHT 

6.05 APPLICATION INDOOR

6.06 INDICATION ALARM : RED LED 

6.07 HUMIDITY RANGE 5% TO 95% RH (Non condensing) 

6.08 TEMPERATURE RANGE -30°C TO + 80°C 

6.09 BI-COLOR LED GREEN : NORMAL , RED : ALARM 

 CHECKED BY   APPROVED BY   REV. 0
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DATA SHEET FOR MULTI CRITERIA PHOTOELECTRIC SMOKE  THERMAL DETECTOR 

SR.
NO. DESCRIPTION TECHNICAL SPECIFICATION 

1.00 MATERIAL IDENTIFICATION 

1.01 NAME OF EQUIPMENT MULTI CRITERIA PHOTOELECTRIC 
SMOKE OR THERMAL DETECTOR 

1.02 TYPE INTELLIGENT ADDRESSABLE 

2.00 MANUFACTURING DETAILS 

2.01 MAKE 

2.02 DETECTOR MODEL 

2.03 BASE MODEL 

2.04 MANUFACTURING STANDARD EN54 5:2000 

3.00 PRINCIPLE   

3.01 DETECTION PRINCIPLE LIGHT SCATTENING & TERMISTOR 

4.00 OPERATING   

4.01 STAND BY CURRENT 65 A @ 24VDC(LED NO BLINK) 

4.02 ALARM CURRENT MAX 80mA @ 24VDC (Limited by panel) 

4.03 OPERATING VOLTAGE 8 TO 30 VDC (Nominal 12/24 VDC) 

5.00 OTHER FEATURES 

5.01 TYPE OF MOUNTING SURFACE 

5.02 DIMENSIONS VTA

5.03 APPLICATION INDOOR

5.04 INDICATION ALARM CONDITION RED LED 

5.05 HEALTHY CONDITION GREEN LED 

5.06 HUMIDITY RANGE 5 % TO 95% (NON CONDENSING) 

5.07 TEMPERATURE RANGE -30°C TO + 70°C 

5.08 WEIGHT 

5.09 MAX. WIRE GUAGE FOR TERMINALS  0.75mm2 TO 2.5mm2

6.00 MATERIAL OF CONSTRUCTION 

6.01 BODY BAYBLEND FR110 

6.02 COLOR PANTONE WARM GREY 1C 

 CHECKED BY   APPROVED BY   REV. 0
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DATA SHEET FOR MANUAL CALL POINT 

SR.
NO. DESCRIPTION TECHNICAL SPECIFICATION

1.00 MATERIAL IDENTIFICATION   

1.01 NAME OF EQUIPMENT MANUAL CALL POINT 

1.02 TYPE CONVENTIONAL 

2.00 MANUFACTURING DETAILS   

2.01 MAKE  

2.02 MODEL  

2.03 MANUFACTURING STANDARD EN54 PART-11 

3.00 PRINCIPLE   

3.01 MANUAL CALL POINT PRINCIPLE PRESS-TYPE RE-SETTABLE 

4.00 OPERATING   

4.01 OPERATING VOLTAGE 30VDC MAX 

4.02 CURRENT CONSUMTION 2 Amps 

5.00 OTHER FEATURES   

5.01 TYPE OF MOUNTING SURFACE 

5.02 WEIGHT 110G FLUSH , 160G SURFACE 

5.03 DIMENSION HEIGHT : 93 MM, BREATH : 89 MM 

5.04 OPERATING TEMPRATURE -10  

5.05 HUMIDITY 0-95% NON CONDENSING 

5.06 COLOR RED 

6.00 APPROVALS / ACCEPTANCES TEST CERTIFICATE   

 CHECKED BY   APPROVED 
BY   REV. 0 
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DATA SHEET FOR MANUAL ABORT 

SR.
NO. DESCRIPTION TECHNICAL SPECIFICATION

1.00 MATERIAL IDENTIFICATION   

1.01 NAME OF EQUIPMENT MANUAL ABORT 

1.02 TYPE CONVENTIONAL / DEAD MAN TYPE 

2.00 MANUFACTURING DETAILS   

2.01 MAKE  

2.02 MODEL  

2.03 MANUFACTURING STANDARD EN54 PART-11 

3.00 PRINCIPLE   

3.01 MANUAL CALL POINT PRINCIPLE PRESS-TYPE RE-SETTABLE 

4.00 OPERATING   

4.01 OPERATING VOLTAGE 30VDC MAX 

5.00 OTHER FEATURES   

5.01 TYPE OF MOUNTING SURFACE 

5.02 WEIGHT 110G FLUSH , 160G SURFACE 

5.03 OPERATING TEMPRATURE -10  

5.04 HUMIDITY 0-95% NON CONDENSING 

5.05 COLOR YELLOW 

6.00 APPROVALS / ACCEPTANCES TEST CERTIFICATE   

 CHECKED BY   APPROVED 
BY   REV. 0 
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 DATA SHEET FOR HOOTER WITH FLASHER 

SR.
NO. DESCRIPTION TECHNICAL SPECIFICATION

1.00 MATERIAL IDENTIFICATION   

1.01 NAME OF EQUIPMENT HOOTER WITH FLASHER  

2.00 MANUFACTURING DETAILS   

2.01 MAKE  

2.02 MODEL  

3.00 OTHER FEATURES  

3.01 DIMENSIONS    

3.02 OPERATING VOLTAGE 16 TO 33 VDC 

3.03 INPUT TERMINAL WIRE GUAGE 12 AWG TO 18AWG 

3.04 CABLE ENTRY 20MM DIA 

3.05 STROBE FLASH RATE 1 FLASH PER SEC 

3.06 COLOUR RED 

3.07 TYPE OF MOUNTING WALL MOUNT 

3.08 STANDARD OPERATING TEMPRATURE 0  

3.09 HUMIDITY RANGE 10% TO 93 NON CONDENSING 

3.10 LOCATION IN DOOR 

3.11 AUDIABLE RANGE 88+ dba AT 16 volts 

4.00 APPROVALS / ACCEPTANCES TEST CERTIFICATE  

 CHECKED BY   APPROVED 
BY   REV. 0 
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DATA SHEET FOR   
FIRE ALARM AND GAS RELEASE PANEL 

SR.
NO. DESCRIPTION TECHNICAL SPECIFICATION

1.00 MATERIAL IDENTIFICATION

1.01 NAME OF EQUIPMENT FIRE ALARM AND GAS RELEASE 
PANEL 

1.02 TYPE ADDRESSABLE 

2.00 MANUFACTURING DETAILS

2.01 MAKE  

2.02 MODEL  

2.03 MANUFACTURING STANDARD  

2.04 MIMIC DIAGRAM  A3 SIZE 

2.05 ONLINE WEIGHING SYSTEM  YES 

3.00 OPERATING

3.01 OPERATING VOLTAGE  AC : 230V 

3.02 CURRENT IN NORMAL CONDITION 
CURRENT IN ALARM CONDITION 

350MA 
900MA (WITHOUT LOAD) 

3.03 SYSTEM VOLTAGE 24 VDC 

5.00 OTHER FEATURES

5.01 TYPE OF MOUNTING WALL 

5.02 DIMENSIONS  

5.03 COLOR S. GRAY 

5.04 PROTECTION AS PER IP52 

5.05 CABLE ENTRY BOTTOM 

5.06 APPLICATION INDOOR 

5.07 HUMIDITY RANGE 85% NON CONDENSING 

5.08 TEMPERATURE RANGE MAX  50  

6.00 MATERIAL OF CONSTRUCTION  

6.01 BODY MILD STEEL 

6.02 DOOR THICKNESS 3mm 

6.03 GLAND PLATE THICKNESS 3mm 

6.04 BODY THICKNESS 2mm 

6.05 COLOR SEMI GRAY, SEMI GLOSS, MATT, 
POWDER COATTED PRIOR TO BAKING  

 CHECKED BY   APPROVED BY   REV. 0  
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DATASHEET FOR  2 x 1.5 MM2 CU. ARMOURED FRLS CABLE     

SR.
NO. DESCRIPTION TECHNICAL SPECIFICATION

1.00 MATERIAL IDENTIFICATION   

1.00 MANUFACTURER  

2.00 TYPE OF CABLE SIGNAL 

3.00 CONDUCTOR TYPE STRANDED PLANE COPPER 

4.00 
5.00 

CONDUCTOR STANDS / DIA mm 
INSULATION MATERIAL 

8130/84 

HR PVC TYPE C 

6.00 INSULATION THICKNESS MM 0.6 

7.00 INSULATION CORE COLOURS BLUE - BLACK - BROWN 

8.00 INNER JACKETED MATERIAL PVC FRLS 

9.00 INNER JACKETED MATERIAL THICKNESS MM 0.3 

10.00 INNER JACKETED MATERIAL COLOUR BLACK 

11.00 MAXIMUM DC RESISTANCE OF CONDUCTOR 
OHM / KM 12.1 

12.00 OUTER JACKETED MATERIAL PVC FRLS 

13.00 OUTER JACKETED MATERIAL THICKNESS 
MM  1.24 (MIN) 

14.00 OUTER JACKETED MATERIAL COLOUR RED 

15.00 ARMOUR TYPE G.I. STELL / WIRE 

16.00 ARMOUR DIV / THICKNESS MM 0.9 

17.00 INSULATION RESISTANCE MOHM / KM 10 

18.00 OVER ALL DIAMETER ± 2 MM 12 

19.00 APPROXIMATE WEIGHT OF CABLE KG/KM 275 

20.00 MUTUAL CAPACITANCE NF/KM <250 

21.00 INSULATION RESISTANCE MOHM/KM 10 

22.00 SCREEN ALUMINIUM MYLAR TAPE 

23.00 APPROVALS / ACCEPTANCES TEST CERTIFICATE  

 CHECKED BY   APPROVED 
BY   REV. 0 
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INDRADHANUSH GAS GRID LIMITED 

TECHNICAL SPECIFICATION FOR NATURAL GAS 
COMPRESSOR STATION FOR  

NORTH EAST GAS GRID PIPELINE PROJECT 

 

 

 
 

__________________________________________________________________________________________ 
TS NO.: MEC/S/23UU/05/28/0001                  Nitrogen facilities Chapter-04.10 
©2022, MECON Limited, All Right Reserved  Page 1 of 5 
  
 

04.10 NITROGEN FACILITIES 
 
04.10.01 General: 
 

A Nitrogen generation plant is required to meet various nitrogen needs of the 
equipment as well as for occasional purging. The plant shall be provided to 
ensure smooth and proper operation as well as maintenance needs. The details 
of the nitrogen plant are as given in subsequent paragraphs. 
 

04.10.02 Scope of work 
 

The scope of work of the tenderer shall include, but not limited to, the 
following:- 
 

• Design, engineering, procurement of materials, manufacturing/ assembly, shop 
testing, painting, packaging, loading, supply and delivery to site, unloading, 
handling at site, unpackaging, installation, erection of equipment, vessels, 
piping, etc., site testing, site painting, commissioning, performance of 
guarantee tests for the complete nitrogen generation plant, including necessary 
electrical, civil, structural, instrumentation, material handling,, etc. 
 

• Supply of commissioning spares as required up to commissioning. 
• Supply of chemicals and molecular sieves, as required. 

 
• Itemized price list of spares required for operation and maintenance for 2 years 

(separate itemised price to be quoted). 
 

• Supply of first fill of lubricants 
 

• Supply of all tools and tackles. 
 

• Supply of all technological and building structures. 
 

• Supply of all drawings and documents in required sets for reference/ approval 
of Client/ Consultant. 
 

• All the items, though not specifically mentioned herein but required for safe 
and smooth operation and proper maintenance of the nitrogen plant. 

 
04.10.03 Technical requirement:- 
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INDRADHANUSH GAS GRID LIMITED 

TECHNICAL SPECIFICATION FOR NATURAL GAS 
COMPRESSOR STATION FOR  

NORTH EAST GAS GRID PIPELINE PROJECT 

 

 

 
 

__________________________________________________________________________________________ 
TS NO.: MEC/S/23UU/05/28/0001                  Nitrogen facilities Chapter-04.10 
©2022, MECON Limited, All Right Reserved  Page 2 of 5 
  
 

The nitrogen plant shall comprise, but not limited to, the following: 
 

1. Compressed Air System (Oil free instrument grade):- 
 

a) Two (1W + 1S) Air CompressorswithCoolers as required; 
 
b) Air Receiver of suitable capacity with necessary instruments; 
 
c) Oil filters, as required, to remove oil from airline 
 
d) Interconnecting compressed air pipeline; 
 
2. Nitrogen system: 
 
a) Nitrogen unit with Molecular Sieves and Activated Alumina; with 
necessary instruments 
 
b) Automatic pneumatic valves; 
 
c) Nitrogen surge vessel; 
 

d) Rotameter in Nitrogen gas line; 

e) One nitrogen storage tank with necessary instruments. 
 
f) Oxygen Analyser; 
 
The minimum capacity of the N2 plant shall be 120Nm3/hr. It shall be 
finalized during detail engineering 

 
04.10.04 General: 
 

• Electrics and instrumentation, including PLC  
 
• All interconnected piping within the unit; 
 
• Air compressor shall be of at least of suitable pressure and shall be suitable for 

continuous/ intermittent operation. 
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• The capacity of the compressor shall be selected considering the nitrogen 
output required for the compressor station and the instrument grade air/ 
nitrogen requirement of the pneumatic valves. 

 
• Compressor shall be of reputed make like Atlas Copco, Ingersoll Rand, Elgi, 

etc. 
 
• A refrigerated dryer of suitable capacity shall be provided. 
 
• Oil filters of suitable no. of stages shall be provided to ensure proper oil free 

air. 
 
• The interconnected air piping shall be of Class 150#, MS with suitable fittings, 

valves, etc. 
 

• Air Receiver vessel shall be of vertical type and shall be designed as per 
ASME Section VIII Div. 1 (Unfired vessel) and shall be suitably sized to store 
at least 5% of the total compressed air flow at the requisite pressure. The 
vessel shall be constructed of IS 2062 Gr. B shell and IS 2002 Gr. II dished 
ends. 

• The compressed air shall flow to nitrogen generation vessels through a grid of 
pneumatically actuated valves. 
 

• The valves shall be provided with single vane type pneumatic actuators. Other 
type of pneumatic actuators are also acceptable. Automatic pneumatic valves 
shall operate through PLC.Open and Close positions of the valves is to be 
reflected in PLC. The actuators shall be capable of opening or closing the 
valves at a minimum pressure of 5 barg. 

 
• Nitrogen system shall comprise of 2 columns that are filled with molecular 

sieves and activated alumina beds. Activated alumina shall be provided to 
remove moisture and carbon molecular sieves shall be provided to remove 
Oxygen from air to produce high purity and dry nitrogen. At a time, one 
stream shall remain in production while other stream remains under 
regeneration. The status of streams, whether under operation or regeneration, 
shall be reflected in PLC. 
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• Nitrogen surge vessel of suitable capacity shall be provided for smooth 

functioning of the system.  
 
• A nitrogen storage tank of suitable capacity shall be provided in the system 

that shall eliminate chances of frequent starting and stopping of nitrogen 
generators and shall have suitable instruments for measuring the flow, 
pressure, temperature and oxygen content  for proper operation and 
monitoring. 

 
• Suitable oxygen measurement system (through analyser) shall be provided to 

ensure that purity of nitrogen is at least 99.99%. 
 
• Instrumentation and electrics:- 

 All electrics and instruments that are required for smooth operation and 
monitoring and for ensuing dew point of -40 deg. C and the required 
purity of nitrogen shall be provided.  

 The complete system shall be capable of running through PLC and all 
information generated in the system shall also be available in the 
master control room of the compressor. 

 The unit shall also be provided with running in local mode. 
 

• Interconnected piping:- 
 The piping shall be designed considering relevant Indian standards/ 

ASME standards. The piping thickness shall be selected considering 
the design pressure of the line and in no case shall be lower than Class 
150#. 
 

• Testing of each item and complete system shall be carried out based on the 
Quality Assurance Plan duly approved by the Client/ Consultant. The tests 
shall include visual, dimensional, functional and material testing for various 
items and their parts. 
 

• Painting shall be carried out as per the provisions of painting specification as 
enclosed elsewhere in this document. 
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• Erection shall be carried out by the Tenderer considering the erection manual 
of various items. It shall be ensured that engineer from OEM shall be present 
during erection and troubleshooting and commissioning. 

 
• The commissioning and performance of guarantee testshall be carried out 

based on the mutual agreement between the Tenderer and Client/ Consultant. 
The system will be deemed to be commissioned only after completion of 
performance guarantee test for the whole system. 
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04.11 MECHANICAL WORKSHOP 

04.11.01 The Mechanical workshop for the gas compressor station will have a covered area of 
42m x 26m (the area mentioned here is indicative and shall be treated as minimum) and 
will be suitably located. The building shall be a structural building with lean to shed 
running on one side along the length of the shop.The lean to bay shall have the following 
rooms: Store, hydraulic room, office room, planning room, MCC room, toilet. 

 All rooms of lean to bay will have civil enclosures (civil walls and slab). The Mechanical 
WorkShop will have road link and suitable road approach will be provided for effective 
movement of material / products to/ from the shop. 

  In the shop there will be a supervisor’s cabin, store-room and toilet block. Services 
facilities e.g. compressed air, drinking/industrial water will be provided from the inter 
plant distribution network. Minor nature or repair & maintenance work will be carried 
out in the area-repair-shop.  

04.11.02 List of equipment to be supplied for the Area Repair Shop are given hereunder: 

Sl. No. Equipment Broad Specification Qty 

1 Centre lathe Capable to handle assembled 
pulley roll for OD turning. 
SOB & CD to be decided 
accordingly 

1 

2 Hydraulic press m/c Capacity to match assembly/ 
disassembly operations of 
crusher rolls 

1 

3 Shaping machine Stroke= 630 mm 1 

4 Bench Drill Cap = 25 mm 1 

5 Radial Drill Cap in steel 80 mm 1 

6 DE Pedestal Grinder Wheel dia = 300 mm 2 

7 Power Hacksaw Job dia=300 mm  1 

8 Hydraulic puller 15t cap 2 

9 Portable Welding m/c Continuous rating=400 amp. 

The weight of the machine shall 
not exceed 14 kg 

2 
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Sl. No. Equipment Broad Specification Qty 

10 Air cooled Welding 
rectifier 

continuous rating=600 amp 6 nos 

11 Air cooled Welding 
transformer 

continuous rating=600 amp 6 nos 

12 Wire feeder machine Max. wire size = 3.5mm 2 

13 Oxy acetylene gas 
welding & cutting set 

 3 

14 Marking Plate (1600x1000x850 mm) 1 

15 Fitter’s bench with vice Size = 1500x800x 850 mm 2 

16 Tool Cabinet Size = 1200x600x 2000 mm 4 

17 Induction type heater Suitable size 1 

18 Hyd jacks with hand 
operated pump 

( 7.5, 10, 25, 50)t 1no each 

19 Plasma cutting machine 
for cutting up to 10 
mm thick SS plate 

 1 

20 DG EOT crane Capacity 10t/3t 1 
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04.12 CENTRAL STORE  
 
 
04.12.1 One central-store for the gas compressor station shall be provided with a 
covered area of 30m x 20m. Suitable road approaches will be provided for effective 
movement of material to and from the sub-store. 
 

A supervisor’s cabin and a toilet block shall be provided in the central-store.  
 
A 5t Capacity Single-Girder Under slung (for the covered area) and a 5t capacity Fork 
Lift Truck shall be provided to handle various materials. Steel racks, wheel barrows and 
various other facilities/ equipment shall be envisaged as given below:- 
 
 Sl 

No Equipment Description Estimated Quantity Area of operation 

1 Single-girder Under-Slung 
Crane of 5T Capacity 

1 No. Within covered 
sub-store  

2 Steel adjustable Racks 20 rows of 12m length 
each upto a height of 
8m 

Inside the Sub-
store leaving a 
central aisle of 
6m 

3 Hand Trolleys 2 nos. General 

4 Double Wheel Barrows 2 nos. General 

5 Battery operated fork lift 
truck (5t) & 
battery charger 

1 no. Whole sub-stores 
complex 
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04.13 ENERGY MANAGEMENT SYSTEM, IT AND TELECOM SERVICES: 
 
04.13.01 SCOPE OF WORK: 
 
This document defines the supply, installation, testing and commissioning of active 
components (switches), passive components, cabling system and subsystem components, 
termination hardware, supporting hardware and miscellaneous items, if any, required to 
complete infrastructure for supporting voice, video and data. This involves setting up of the 
station wide LAN and Telecom network at all buildings (Admin, control, substation, 
Switchgear room, Gate Complex, Worker rest room, Dinning, guard room , watch tower, 
etc) and sheds (Fire station, storage, workshop) etc. However, it is the responsibility of the 
vendor to propose any, and, all items required for completeness of the system in all respect, 
whether or not it is identified in the specification. These specifications cover general 
provisions to be made for telecommunication and LAN service. Quantity of Ethernet port 
and telephone port shall be decided as per detail engineering and requirement of client 
/PMC.  
 
Scope of bidder also include Design, Engineering, inspection, supply, erection, testing and 
commissioning of Energy Management  system (EMS) as per the specification attached in 
the tender. The Energy Management System shall be designed for the Electrical System of 
the compressor station and associated systems. Layer-2/3 Switches, Router, media 
converters, HMIs, licensed software, any other hardware/ software required for developing 
/ modification of complete Energy Management System shall be in the Bidder’s Scope.All 
the MULTI FUNCTION METERS (MFMs)/Energy meter of all Electrical, HVAC panels 
and water meters shall be integrated to PLANT EMS system.In addition to above,meters 
required as per the GRIHA requirement mentioned in tendershallalso be integrated with 
EMS. EMS system shall also provide information for per MMSCMD gas transportation 
energy consumption.Supply and Installation of water meter with converter, Integration of 
MFM, water meter, gas meters etc., supply and laying of power, control and 
communication cable, associated wiring in all aspects including modification in Electrical 
Panels as per requirement. Bidder to provideon-site training for EMS system. All furniture 
required for server and workstation setup & operation are hall be included in the scope of 
bidder. EMS system shall interact with plant PLC and substation automation systemfor 
exchange of data, necessary hardware and software facility shall be consider in scope of 
the contract. 

1017 of 1910



 

 

INDRADHANUSH GAS GRID LIMITED 

TECHNICAL SPECIFICATION FOR NATURAL GAS 
COMPRESSOR STATION FOR  

NORTH EAST GAS GRID PIPELINE PROJECT 

 

 

 
 

_____________________________________________________________________________________________ 
TS NO.: MEC/S/23UU/05/28/0001             Energy management system, IT and telecom services Chapter04.13 
©2022, MECON Limited, All Right Reserved  Page 2 of 27 
 

04.13.02 BATTERY LIMIT: 
 
The complete cable network, EMS system, active and passive device for voice and data are 
included in the scope of bidder.Only the EPABX panel is being supplied by third party. 
The EPABX panel will be installed in control room building. 
 
04.13.03 WORK DETAIL: 
This work broadly includes the supply, installation, testing and commissioning of all active 
and passive components as mentioned below: 
 
1. Supply and fixing of Data (RJ-45) and Telephone points (RJ-11), modular face 
plate and GI box at all building. 
2. Supply and laying/pulling of CAT-6 UTP Cable and twisted pair cable for 
telephone 
3. Supply, erection, testing & commissioning of MDFs, accessories such as rings, 
cable support, Krone make LSA- Plus connection modules fitted with IPM (Integrated 
Protection Module), on all the exchange side lines & stainless steel back- mount with cover 
on LSA- Plus modules 
4. Supply and installation of Network switch (separate for EMS and Data at each 
building level), Light interface Unit, patch panel, Network rack 
5. Supply and laying of Armored Optical fiber cable for backbone of IT and EMS 
system 
6. Supply and laying of Armored Multicore jelly filled cable for telecom system 
7. PVC conduit, HDPE pipe, GI conduit, Hume pipe, Cable marker, cable tag, 
ferrule etc. 
8. Third Party Device Integration through BACnet / MSTP or BACnet /IP or 
Lonworks or Modbus RTU and Modbus TCP protocols with suitable media converter. 
9. EMS Software, EMS server and workstation etc. 
10. Supply and Integration of water meter with media converter if required etc. 
11. Integration of Energy meter, gas meter etc. 
12. EMS servers should be connected to Router with firewall for connection to 
Internet. 
13. Any other required for completeness of system like PVC conduit, cable tray, 
ferrules etc. 
 
04.13.04 ENERGY MANAGEMENT SYSTEM: 
 
04.13.04.01 General 
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The Monitoring Software shall be a web-enabled monitoring system intended to monitor 
an entire electrical distribution infrastructure, from incoming utility feeds down to low 
voltage distribution points. 
 
The system shall be designed to monitor and manage energy consumption throughout an 
enterprise, whether within a single facility or across a network of facilities, to improve 
energy availability and reliability, and to measure and manage energy efficiency. 
 
The Software shall be a standard product offering with no custom programming required. 
The Software shall provide multiple levels of user security. 
 
Key features shall include: 
 
a) Data acquisition for metering devices, sensors, and other intelligent electric devices 
b) Power Quality analysis (including harmonics, voltage sags/swells, transients and voltage 
and current sinusoids) 
c) Power Quality Compliance reporting for international standards (IEC61000 4-30; 
EN50160) 
d) Graphical displays of information 
e) Reporting tools with standard report templates 
f) Interactive historical data display and trending 
g) Real Time Data Tables with Standard Views 
h) Interactive Alarm Analysis with Standard Views 
i) Water, Air, Gas, Electricity, monitoring and reporting 
j) Power Factor monitoring and reporting 
k) Interoperability with disparate devices and systems through OPC Client and OPC Server 
l) Third Party Device Integration through BACnet / MSTP or BACnet /IP or Lonworks or 
Modbus RTU and Modbus TCP protocols 
 
04.13.04.02 Device Support 
 
The Software shall provide factory-tested, built-in support for at least 100 electrical 
distribution devices (energy and power meters, protection relays, circuit breakers, PLCs, 
etc.). The Software device support shall be comprehensive and will include: 
 
a) ready-to-go, pre-engineered, interactive graphical display screens for viewing and 
analyzing real-time and historical device data 
b) all registers pre-mapped to standard measurement names such that NO additional 
mapping of internal device registers is required to use any feature of The Software 
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c) automatic upload of time stamped onboard data logs, event strings and waveform 
captures to The Software WITHOUT ANY configuration. 
 
04.13.04.03 Graphical Monitoring and Analysis Application 
 
The Software shall provide a graphical monitoring and analysis application for power users 
(trained administrators, power system engineers, energy managers, facility managers, 
technicians, etc.) that provides a rich set of tools for WAGES energy analysis, Power 
Quality analysis, power system monitoring and control. The graphical monitoring and 
analysis application shall be able to create a comprehensive set of linked hierarchical 
graphical diagrams showing all devices and their associated device specific diagrams in the 
power monitoring network WITH A SINGLE MOUSE CLICK (auto diagram creation). 
The graphical monitoring and analysis application shall support custom graphics/images 
andprovide the ability to create graphical diagrams of the Power Monitoring system, 
includingelectrical one-line diagrams, facility maps, plan views, floor layouts, 
equipmentrepresentations, and mimic displays. 
 
The graphical monitoring and analysis application shall provide support for Power 
Qualityanalysis and possess the following capabilities: 
 
a) plot PQ events on a ITIC/CBMEA curve or SEMI F47 curve 
b) manual waveform capture 
c) visualization/analysis tools for sinusoidal electrical waveforms including 
waveformoverlay, zooming, calculations for RMS, peak, delta, harmonics spectrum bar 
chartsandphasors diagrams 
 
The graphical monitoring and analysis application shall be capable of writing to 
deviceregisters for applications such as resetting, triggering, toggling, switching, manual 
waveformcapture, controlling remote devices and equipment, including breakers. 
 
These reports are defined below:- 
 
1. Aggregate Demand Summary – This report aggregates (totalizes) multiple 
points (meters) and shows the peak, minimum, average, and total consumption as well as 
computes load factor. By reducing peak consumption and leveling the total load, volatility 
is reduced and energy customers can make significant improvements in their energy 
procurement. This report will help identify favorable aggregation combinations and 
unattractive peaks. Once the user selects this report, they define parameters such as sites, 
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meters, time period, and commodity. The following screen shot is an example of 
Aggregate Demand Summary. 
 
2. Summary Ranking Reports – By selecting this report, the user can identify the 10 
worst or 10 best sites in the database. Once the report type has been selected, parameters to 
define before the report can be generated will include the following: 
 
a. Measurement unit – KW, therms, CCF gallons, PSI, etc. The database willsearch for all 
values matching the request. 
b. Compare an entire facility or normalize by square foot 
c. Time periods to compare 
d. Highest values or lowest values – Will be able to view either the best or worst 10 points 
matching the defined parameters 
e. Cost or consumption in future revisions 
 
3. Spectrum Summary Report – A quick view of any point or aggregated point with 
color coding identifying the reasonableness of the data value. The chart can report on up to 
one year of data, with the ability to zoom to a higher definition. As data values approach 
and/or exceed historical ranges, the color on the graph will change to identify such. If all 
data values are within historical ranges, the user can move on to other functions. In the 
following screen shot, the Spectrum Summary Report is 
reporting on total electricity for an aggregated point, which consists of 6 schools. The 
reporting period is six weeks, with the blue identifying low loads overnight and on 
weekends. The fourth weekend in the report was a three day weekend which is identified 
by a larger blue gap. A user can also see rising consumption (red) as temperatures rise 
going into the summer season. When the user clicks on an area of the graph, the data value 
along with time stamp will appear. The colors and 
associated data value ranges are user definable.  
 
4. Equipment Operation Reports – Users will have the ability to analyze digital points 
and identify run times. Comparisons between sites or points can be made and run times can 
be graphed. For example, comparing lighting or HVAC run hours in a group of stores or 
comparing HVAC run hours in June for Store 1 versus Store 2. Data will be displayed in 
time and percentage. 
 
5. Relative Contribution Report – This pie chart report will give users the ability to 
identify how individual points contribute to a total from a point group. The user would 
select a group of points, calculate the aggregate consumption of the group, and report on 
the individual contribution of each. Data will be displayed both graphically in a pie chart as 
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well as in tabular format. Users could identify that HVAC is 48% of  the building load; 
lighting is 42%, or Building 1 accounts for 14% of the total enterprise load and Building 2 
contributes 19%. This report will allow users to identify inefficiencies and help perform 
budgeting. 
 
6. Average Profile – The report will allow the user to average the load for a single load 
across time periods and give the average load, and/or aggregate multiple meters (loads) and 
view the average aggregated load. This report will be very beneficial when negotiating 
with energy service providers because it includes the load profile and consumption totals. 
With the ability to filter by time periods, measurement units, points or point groups, 
weekdays, and weekends, load profiles with associated data will allow the user to procure 
exactly the amount of energy required. This reduces risk for the energy provider and 
therefore reduces cost for the end-user. 
 
The user will be able to manipulate between 1-minute intervals and hourly intervals. In 
addition, users will be able to choose between auto scale and manual scale. For example, if 
the minimum value is 100KW and the maximum is 500 kW, the user can have the chart 
automatically scale between those values or they can select any range to scale the 400kW 
range. When printing charts, this may be useful. This will be useful for sophisticated users 
who need a higher resolution of data. The following screen shot is an example of the 
Average Profile Report. 
 
7.Point Trending – This report will allow the user to choose a single or multiple points 
and trend the values over a specified time period. Either analog or digital points can be 
trended and multiple variables can be selected to be report. For a visual representation of 
several point values, the user will view all points on the left Y-axis. If the user would like 
to perform a statistical analysis identifying correlation coefficient and standard deviation 
between variables, they will have the ability to select a single point for each Y-axis. If a 
point group has been created, it would be presented as a single point value. The same auto 
scale/manual scale feature discussed in Average Profile Report is available in Point 
Trending. The following screen shot is an example of the Point Trending Report. 
 
8.Exception Report – This report will identify all data values for the specified period that 
does not fall in a user-defined range. Although the range will be user definable, the 
benchmark or baseline to be compared against will be historical data. Users can get to this 
report by selecting it among the library of report templates, or can automatically be taken 
here from the Average Profile Report or Point Trending Report clicking on an “Exception” 
button once a profile is being viewed. 
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9.Web Enabled dashboards – 
 
The Software shall have a web client interface that presents interactive, autoupdating 
dashboard views that may contain WAGES energy summary data, historical data trends, 
images and content from any accessible URL address. Users shall be able to create, 
modify, view and share their dashboards (including graphics, labels, scaling, 
measurements, date ranges, etc.) from within the webbased application using only a 
browser and WITHOUT the need for a separate software application. 
Dashboards may be easily created with configurable “drag & drop” Gadgets to show the 
following views: 
 
a) Images from any web-based content 
b) Energy Consumption 
c) Energy Cost 
d) Energy Comparison 
e) Energy Savings 
f) Emissions 
g) Trends 
 
The Software shall allow individual “Dashboards” to be assigned to “Slideshows” that may 
run unattended, scrolling through the designated Dashboards at a configurable interval of 
time. The Software shall allow an unlimited number of Dashboards and Slideshows to be 
created, saved and shared by any User of the system. 
 
10.Web Enabled Reports –Web-Enabled Report Generation The Software shall provide a 
web- enabled reporting tool to view historical data in pre-formatted or userdefined report 
templates. Users shall be able to create, modify, view and share their reports in the web 
reports interface. The reporting tool shall provide standard pre-formatted report templates 
as follows: 
 
a) Billing Report 
b) Energy Cost Report 
c) Load Profile Report 
d) System-wide interactive Power Quality with CBEMA/ITIC evaluation 
e) EN50160 Compliance report 
f) IEC61000-4-30 report 
g) 100 ms PQ Report 
h) Energy Period Over Period Report 
i) Energy Usage by Shift Report 
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j) Tabular Report 
k) Trend Report 
l) Alarm and Event History Report 
m) System Configuration Report 
n) Hourly Usage Report 
o) Multi-Device Usage Report 
p) Single-Device Usage Report 
q) Data export report 
 
The reporting tool shall directly support the following output formats: 
 
a) HTML 
b) PDF 
c) TIFF 
d) Excel 
e) XML 
 
The reporting tool shall provide the ability to create report “Subscriptions” to facilitate the 
automatic distribution of reports according to a schedule. Reports may be saved to a 
network location, printed or emailed. 
 
04.13.04.04 WEB BROWSER CLIENTS 
A. The system shall be capable of supporting clients using a standard Web browser 
such as Internet Explorer™. Systems requiring additional software (to enable a standard 
Web browser) to be resident on the client machine, or manufacture-specific browsers shall 
not be acceptable.The Web-Based Server software shall permit use of Standard Web-
Browsers such as Microsoft Internet Explorer, Netscape Navigator, etc and unlimitedusers. 
B. The Web browser software shall run on any operating system and system 
configuration that is supported by the Web browser. Systems that require specific machine 
requirements in terms of processor speed, memory, etc., in order to allow the Web browser 
to function with the FMCS, shall not be acceptable. 
C. The Web browser shall provide the same view of the system, in terms of graphics, 
schedules, calendars, logs, etc., and provide the same interface methodology as is provided 
by the Graphical User Interface. Systems that require different views or that require 
different means of interacting with objects such as schedules, or logs, shall not be 
permitted. 
 
D. The Web browser client shall support at a minimum, the following functions: 
 

1024 of 1910



 

 

INDRADHANUSH GAS GRID LIMITED 

TECHNICAL SPECIFICATION FOR NATURAL GAS 
COMPRESSOR STATION FOR  

NORTH EAST GAS GRID PIPELINE PROJECT 

 

 

 
 

_____________________________________________________________________________________________ 
TS NO.: MEC/S/23UU/05/28/0001             Energy management system, IT and telecom services Chapter04.13 
©2022, MECON Limited, All Right Reserved  Page 9 of 27 
 

1. User log-on identification and password shall be required. If an unauthorized user 
attempts access, a blank web page shall be displayed. Security using Java authentication 
and encryption techniques to prevent unauthorized access shall be implemented. 
 
2. Graphical screens developed for the GUI shall be the same screens usedfor the Web 
browser client. Any animated graphical objects supported bythe GUI shall be supported by 
the Web browser interface. 
 
3. HTML programming shall not be required to display system graphics ordata on a Web 
page. HTML editing of the Web page shall be allowed if theuser desires a specific look or 
format. 
 
4. Real-time values displayed on a Web page shall update automaticallywithout requiring a 
manual “refresh” of the Web page. 
 
5. Users shall have administrator-defined access privileges. Depending onthe access 
privileges assigned, the user shall be able to perform thefollowing: 
 
a. Modify common application objects, such as schedules, calendars, and set points in a 
graphical manner. 
1. Schedule times will be adjusted using a graphical slider, without requiring any keyboard 
entry from the operator. 
2. Holidays shall be set by using a graphical calendar, without requiring any keyboard 
entry from the operator. 
 
b. Commands to start and stop binary objects shall be done by rightclickingthe selected 
object and selecting the appropriate commandfrom the pop-up menu. No entry of text shall 
be required. 
 
c. View logs and charts 
 
d. View and acknowledge alarms 
 
e. Setup and execute SQL queries on log and archive information 
 
6. The system shall provide the capability to specify a user’s (as determined by the 
log-on user identification) home page. Provide the ability to limit a specific user to just 
their defined home page. From the home page, links to other views, or pages in the system 
shall be possible, if allowed by thesystem administrator. 
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7. Graphic screens on the Web Browser client shall support hypertext links to other 
locations on the Internet or on Intranet sites, by specifying the Uniform Resource Locator 
(URL) for the desired link. 
 
04.13.04.05 EMS Server and workstation Requirements:  
 
A central server shall be provided.Local connections shall be via an Ethernet LAN. Remote 
connections can bevia ISDN, ADSL, T1 or dial-up connection.It shall be possible to access 
to all Network switches/integrators/devices via a singleconnection to the server. In this 
configuration, each device can be accessed from a remote Graphical User Interface (GUI) 
or from a standard Web browser (WBI) by connecting to the server. 
 

S.No Minimum/Required Specifications Meeting 
specifications 
(Yes/ No?) 

Remarks/De 
viation(If 

any) 
 EMS Server   
 Mention OfferedMake&Model-………………….   
(a) Processor   
  LatestIntel Xenon Processor, Gold standard 

 Two processor With standard heat sink 
 Minimum 12 Core 
 24 MBCacheor more 
 2.1 Ghzspeed or more 
 Chipset –Intel® C621 orlatest 
 ENERGYSTAR Qualified Configuration 

  

(b) Form factor&chassis   
  Rack Mounted 

 950 Wchassis 
  

(c) Memory   
  32 GB(4x8 GB)DDR4-2666 ECCRegistered 

Memory(2 Processors) 
  

(d) Hard Disk Drive (HDDs)   

1026 of 1910



 

 

INDRADHANUSH GAS GRID LIMITED 

TECHNICAL SPECIFICATION FOR NATURAL GAS 
COMPRESSOR STATION FOR  

NORTH EAST GAS GRID PIPELINE PROJECT 

 

 

 
 

_____________________________________________________________________________________________ 
TS NO.: MEC/S/23UU/05/28/0001             Energy management system, IT and telecom services Chapter04.13 
©2022, MECON Limited, All Right Reserved  Page 11 of 27 
 

  Internaldiskspacewithminimumusable500 
GBinRAID5tobeprovidedforOS,Database 
Softwareandapplicationsoftware. 
 Thehard disks must be SSD drives. 
 Suitablediskmanagementsoftware(ifrequired) 
including VolumeManagertodynamicallymanagethe 
logical volumes to besupplied 

  

(e) Real-time DataBackup   
  RAID 5 Striped/MirroredConfiguration   
(f) Internal Optical Drive,MediaReader&Audio   
  DVD-ROM Optical Drive 

 SD Card Reader 
 Realtek HDALC221 or latest 

  

(g) OperatingSystem   
  Latest Servergradesoftwarecompatiblewith 

EMSsoftware 
  

(h) NetworkAdapterandOther Ports   
  Twono. ofEthernet port (10/100/1000Mbps) 

 Front:1  headset  connector;  4  USB  3.1  (1 
charging) 
 HDMI1.4-1 

  

(i) Keyboard , MouseandMonitor   
  Integrated19”KVMMonitorwithkeyboardand 

Mouse 
  

(j) Other parameters   

  ThesystemshouldbeIPv4andIPv6Compliant 
fromdayoneofinstallation.Thesystemshould 
beIPv6Readylogocertified. 
 The future roadmap of the CPU needs to be 
submittedforthenextfiveyearsfromthedate of 
commissioning 

 VendorhastoensurefromOEMthatofferedsystemsh
allnotbeEOSLorEOLinnextfiveyear from date 

f i i i  

  

(k) Support and Services   
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  integratedwarrantyandproactivesupport for 
whole setup including OS and other added 
accessories providedtomeettechnical specification i.e. 
Chassis, Management Port, Processor and HDD 
 Upgradation of firmware and patches for OS 
would be covered in warrantyperiod. 

  

 Power Supply   

 RedundantHotSwappablePowerSupply   

 
 
Specifications of EMSWorkstation– 
 

Sr.No Parameter MinimumRequirement Compliance 
/details 

Remarks/ 
Comments 

1  Make   
2  Model   
 
 
 
3 

 
 
 
Processor 

Intel latest xeon processor, cores>=8, 64 
bit, clock>=2.3 GHz, Turbo-boost, memory 
controller supportingDDR-42666 Mhzor 
higher,16M cache, minimum2 memory 
channels, built-ingraphics capable of 
supporting minimumresolution of 
1920x1080p, 32bitcolour resolution 

  

4 Motherboard OEM Motherboard   

 
5 

 
Memory 

2*4 GBDDR4-2666Mhz RAM, expandable 
upto 64GB 

  

 
6 

HardDiskDri
ve& 
controller 

1 TB SSD, Support forRAID0& 1   

7 OpticalDrive SuperMulti DVD writer, Min 16x   
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8 Graphics IntegratedIntel Graphics   

9 Audio IntegratedRealtekHD ALC221   

 
10 

 
Ethernet 

Intel Gigabit 
Ethernet(10/100/1000Mbps)Dual Port 
Adapter 

  

 
 
11 

 
 
Slots 

Total:4 
(1) lowprofile PCI slot, (1) lowprofile PCI 
Express x1 slot,(2) lowprofile PCI Express 
x16 slots 

  

 
 
 
12 

 
Portsand 
Connectors 

 
(2)USB3.0(4)USB2.0,(2)RJ-
45,(1)VGAport(1) 
DisplayPort,(1)audioin,(1)audioout,(1)HD
MI 

  

13 FormFactor Tower   

 
14 

 
Monitor 

 
32” 
ColorwithminimumFHD(1920x1080@60H
z)resolution.Inputconnector(1VGA& 
1DVI) 

  

15 Keyboard Wirelesskeyboard   

 
16 

 
Mouse 

 
Wireless2ButtonScrollMouse 

  

 
17 

 
Software 

OperatingSystem,LatestMicrosoftofficeSuit
e, Antivirus,LatestAdobeAcrobatPro 

  

 
18 

 
OperatingSy
stem 

LatestWindowsoperatingsystemcompatible
withEMSsoftware 

  

19 RecoveryTo
ol 

RestoreCD   

 
 
20 

Driversfor 
different 
Operating 
systems 

 
 
DriversshouldbefreelyavailableonOEM’sw
ebsite 

  

 
Specifications of Router 
The technical specifications of Router shall include but not limited to the following: 
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(i) Operational Temperature: 0.0C to +55 deg C 

(ii) Humidity: 5 % to 95 % non-condensing 

(iii) Input Power Supply: As per Vendor design [Maximum 500 watts] with redundant power- supply. 

(iv) Network Module with minimum 2 nos. of 1 Gbps Ethernet SFP based 
interfaces to be used with Single mode Optical Fibres cable. 

(v) 10/100/1000 Base-T Autosensing Ethernet ports (RJ45) : minimum 8 ports or 
higher as per requirement 

(vi)    Performance & Features: 

• Should support Wire speed non-blocking switching  
• Should support non-blocking wire speed performance with minimum  
switching capacity of  Gbps & minimum Mpps forwarding rate (the switching capacity 
and forwarding rate shall be as per the number of ports provided);  
• Should be IPV4, IPV6 Compliant from Day One  
• Should support minimum 4000 MAC address and minimum 1000 VLAN;  
• Should support Jumbo Frame, Port Mirroring, and Broadcast / Multicast/ Unicast 
Storm Control. 
• Should support Multicast [Minimum supported Multicast Groups: 2000].  
• Should support LLDP-MED. 
• Should support port-mirroring.  
• Should support L-3 redundancy features (VRRP for IPV4 & IPV6)  
• Should  support  both  static  and  dynamic  link  aggregation  &  Load  
balancing  
• Should support CoS&DiffServ. 
• Should support Standard and Extended Access control list for both IPv4 / IPv6: 
Access control list with IP based ACL, MAC Based ACL and IP +  
MAC combination based ACL, time based ACL etc.  
• Should be IPv4 / IPv6 ready (dual stack) supporting Static routing & 
Dynamic routing protocols (OSPF & BGP) for IPv4 and IPv6. 
• Should support iSCSI connectivity. 
 
(vii) Supported Standards:  

•  IEEE 802.1D Spanning Tree Protocol  
•  IEEE 802.1p CoS Prioritization  
 IEEE 802.1Q VLAN  
•  IEEE 802.1s  
•  IEEE 802.1w  
•  IEEE 802.1x/IEEE 802.1x-Rev  
•  IEEE 802.3ad  
•  IEEE 802.3af  
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•  IEEE 802.3x full duplex on 10BASE-T, 100BASE-TX, and 1000BASE-T  ports  
•  IEEE 802.3 10BASE-T specification  
•  IEEE 802.3u 100BASE-TX specification  
•  IEEE 802.3ab 1000BASE-T specification  
•  IEEE 802.3ae  
•  IEEE 802.3z 1000BASE-X specification  
•  IEEE 802.3x Flow Control  
(viii)  Management Featured:  

• Supporting SNMPv1, v2 and v3  
• Supporting IGMP v1 / v2 / v3 snooping to optimize Multicast Traffic    Supporting 
Web Based and CLI based management  
•  Should have DHCP client  
•  Should support file upload using TFTP, FTP, SFTP, or SCP for faster  
 configuration  
(ix)   Should have Monitoring & Trouble-shooting features enabled.  

(x)   Should have appropriate Security Features enabled through: (i) detection of 
  ARP floods, (ii) detection of packets with invalid Source / Destination IP  
 Address or (iii) detection of multicast packets etc.  

 
04.13.04.06 SPECIFICATION OF ELECTRICAL AND WATER METERS: 
 
In addition to the metering provided in tender elsewhere, below mention meters shall also 
be provided. All meters shall be capable to track energy and water consumption through 
web hosted portal as per criteria 28.1.3 of GRIHA Manual Vol-1 through EMS. Meter shall 
be provided in Admin and control building panels to monitor the following each service 
individually: 

a. Ventilation, Package AC and VRV system 
b. Split AC’s 
c. Lighting (indoor and outdoor) 
d. UPS 
e. Lift and common area 
 
Water meters shall be provided at Admin and control building for monitoring water 
consumption 

a. Flushing water 
b. Domestic water and 
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c. HVAC 
d. Irrigation / Landscape 
 
Multi function meter:  
Digital multi function meter (MFM) shall be provided. Multi-Functional Meter should be 
capable of multi measuring and monitoring of electrical parameters, energy metering, and 
transmission of this information through integrated Ethernet communication port MODbus 
TCP/IP or Modbus RTU communication port with suitable converter for connection to 
EMS switch. The MFM shall be true rms type, have accuracy class of 0.5/1 for all the 
parameters. The MFM shall be 3 line 7 segment, 31/2 digit LED display, external powered, 
site configurable for  CT/PT  ration,  3  Phase  measurements. Display-Current,  Voltage,  
Active  & Reactive  power,  PF,  frequency, four  quadrant  active,  reactive  and  apparent 
power & energies, THD & Individual voltage & current harmonics indications.  

MFM with Modbus RTU protocol shall be looped with shielded wire for communication. 
Max 8 devices per loop shall be considered. All looping to be brought to one panel where 
RS 485 to Ethernet converter shall be installed for external connection to Energy 
management system through Ethernet switch. 
 
 Water meter: 

Bulk type meter as per IS-2373 shall be considered with Modbus TCP/IP or RS-485 
communication for remote monitoring.  The totalizer / registration device shall be 
protected by metallic cover. Meter shall be flange mounted or threaded type. Suitable 
media converter shall be provided for integration to energy management system switch at 
each building. 
 

04.13.05 TELECOMUNICATION SYSTEM 
 
TELEPHONE CABLES & WIRES:  
 
All Telephone cables unless otherwise specified shall be PVC sheathed, armoured, 
polythene insulated jelly filled, twisted pair 0.51 mm tinned Cu conductor cables. 
Telephone cables shall be preferably laid in PVC pipes at a minimum depth of 600 mm 
from finished ground level or in cable trench. Telephone wires shall be twisted pair PVC 
sheathed 0.51 mm tinned Cu conductor. Telephone wires shall be laid in concealed / 
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surface FRPVC conduits unless otherwise specified. All end terminations shall be done 
using proper tools. Identification ferules shall be provided on both ends of wires. 
 
TTB: 
 
All Telephone Terminal Boxes shall be Krone type only for suitable sizes. Boxes shall be 
fabricated as per suitable panel size with concealed hinges, powder coating and shall be 
with key locks. TTB’s shall be of sufficient size to allow proper connections and some 
extra lengths of pairs and for maintenance. Minimum 20% spear pair connection provision 
should be provided on the krone. 
 
TELEPHONE OUTLETS:  
 
Telephone outlets unless otherwise specified shall be shuttered RJ 11 type modular plates 
with suitable surface / concealed modular boxes.  
 
Minimum Telephone Outlet: 
 
Following no. of telephone points shall be provided as minimum for each building. 
Addition of telephone points and coverage of additional buildings are included in scope of 
work will be decided at detail Engg. 
 
Sr.No. Building Name Qty. (min.) 
1 Control Room 12 
2 Administration building 40 
3 Electrical Switchgear RoomRight and Left 5 
4 Fire Tender house 2 
5 Canteen 10 
6 Gate Security 4 
7 Workshop and Store 2 
 
 
04.13.06 IT SERVICE AND FIBER NETWORK 
 
OPTICAL FIBER NETWORK: 
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A 12 Core Single Mode Fiber Optic (SMFO)  cableshall be laid.Separate fiber cores shall 
be considered for admin, control building and balance plant area. Two separate core shall 
be utilized for Energy management system. OFC cable shall be laid in ring topology. 
 
All active and passive components including switches at buildings, I/O patch panels, pig 
tails, patch cord, fiber backbone network  etc. as required for  structured cabling shall be 
considered. 
All pipe and cable laying including termination accessories 
likePVC/conduits/Channels/Cable trays/racks/supporting structure, clamps, 
identificationtags/labels etc. as required for laying of cables.The unterminated fiberlayed in 
will be left as 50m rolls/loops (uncut), at every 500mtr length. 
 
SPECIFICATION FOR INDOOR FIBER DISTRIBUTION BOX (JOINT ENCLOSURE) 
–WALL MOUNTABLE 
 
The Indoor fiber termination box provides mechanical protection and managed fibercontrol 
for use inside LV Room/ shaft/corridor. It should have a splice tray which canhold up to a 
minimum of 24 splices (Mechanical or fusion). It should be supplied with24 Nos. of fusion 
splice protector & should be with lock & key facility. It should be made of flame retardant 
LSZH material.Itshould permit inline cable entry and should be able to cater to an inline 
cable of up to 13 mm diameter.  
 
CAT6 UTP CABLE (INDOOR) 
 
Specifications 
Conductor: ….............................................................................23 AWG copper 
Insulation:…...............................................................................Polyethylene / LSZH: 
Jacket….....................................................................................PVC 
Outside diameter …...................................................................4.5 – 6.0mm 
Complies with: ISO 11801 TIA/EIA 568-B.2 IEC332-3 
Minimum bending radius: 
- During installation: …............................................................ 50mm 
- After installation: …............................................................... 25mm 
Maximum pulling tension:…......................................................108N (11kg) 
Thermal Characteristics: 
Operation: …........................................................................... -15°C to 70°C 
Installation: …........................................................................... 5°C to 40°C 
Electrical Characteristics: 
Conductor DC resistance @ 20°C (max): …..............................9.38U/100m 
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DC resistance unbalance (max….............................................. 5% 
Mutual capacitance @ 20°C (max):….........................................5.6nF/100m 
 
CAT6 PATCH PANEL 
 
Specifications 
Operating Temperature Range: …..................................... -40o to 70oC (-40o to 158 oF) 
RJ Socket, 8 Positions, General Specification: …................. FCC Part 68.500 (IEC 
606037) Transmission Performance and Reliability: …............≥ EIA/TIA 568-B.2-1 
Category 6 / ≥ ISO 
  11801 Class E Standard 
Number of Plug Insertion Cycles:….....................................≥750 
Wire Diameter Range for Solid and ….................................22-26 AWG 
Stranded Copper Conductors:……....................................0.40 mm to 0.65 mm (0.016” to 
0.025”) 
Wire Insulation Diameter Range (PE,PVC): …..................0.70 mm to 1.70 mm (0.028” to 
0.067”) 
Contact Resistance: …........................................................ ≤ 1 mU typical 
Contact Re-terminations: …................................................ ≥ 200 
Insulation Resistance at 40 oC (104 oF) and 93% RH:….......≥ 500 MU 
Safety Rating: …................................................................... UL 1863 
 
CAT6 INFORMATION OUTLET: 
 
Specifications 
Operating Temperature Range:………………………. -40o to 70 oC (-40o to 158 oF) 
RJ Socket, 8 Positions, General Specification: ……….FCC Part 68.500 (IEC 60603-7) 
Transmission Performance and Reliability:……………≥ EIA/TIA 568-B.2-1 Category 
6/..≥ ISO 
11801 Class E Standard 
Number of Plug Insertion Cycles:…    ……………….≥ 750 (IEC/EN 60603-7) 
Wire Diameter Range for Solid and Stranded Copper Conductors…… 22-23 AWG 
Wire Insulation Diameter Range (PE, PVC): ……….................1.04 mm to 1.60 mm 
(0.041” to 0.063”) 
Contact Resistance:……………………………………………………………≤ 1 
mUtypical 
Contact Re-terminations: ………………………………………..…………≥ 200 
Insulation Resistance at 40 oC (104 oF) and 93% RH:……….…≥ 500 MU (IEC 512-2-3a) 
Safety Rating:……………………………………………………..…………… UL 1863 
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Flammability Rating:……………………………………........................UL 94 V-0 
 
CAT6 PATCH CORDS: 
 
Specifications 
Environment for use …............................................................Indoors, in dry closed rooms 
Conductor …...........................................................................Copper,23 AWG, 7/0.195 
Insulation ….............................................................................Polyolefin, 0.96 + 0.05mm 
diameter 
Separator Material …..............................................................PE 
Jacket …..................................................................................PVC 
Outside Diameter …................................................................5.4+0.15mm 
Minimum Bending Radius …...................................................75mm 
Maximum Pulling Tension …..................................................18 kg 
Max. Transport and Storage Temperature ….........................75°C 
Operating Temperature Range …..........................................-10°Cto +75°C 
Max. Relative Humidity .........................................................≤ 93%non-condensing 
 
Electrical 
Conductor DC Resistance @ 20°C (max.)...............................93.8 ohms/km 
DC Resistance Unbalance (max.) ...........................................5% 
Mutual Capacitance @ 20°C (max.)........................................5.6nF/100m 
Operating Voltage (max.): .....................................................30V 
Worst Case Cable Skew..........................................................45ns/100m 
Insulation Resistance ............................................................ 100MΩ at 500 VDC 
Chemical 
Resistance to .........................................................................Oil, fuel, acid, bleach, organic       
        solvents, as per UL 444 
 
FIBRE CABLE SINGLE MODE 9/125μm OUTDOOR ARMOURED 12CORE 
 
Maximum Individual Fiber Attenuation at:  1310nm </=0.33dB/km 
1490nm </=0.21dB/km 
1550nm </=0.19 db/Km 
Zero dispersion wavelength     1300 to 1324nm 
Cable cut off wavelength     </=1260nm 
Cladding diameter (µm)     125 
Core diameter (µm)      8.2 – 9.0 
Coating diameter (µm)      245 
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Type of fiber       G.652D 
Cable properties 
No. of fibers       12 
Tight Buffered with central strength member, Plenum (2Hr rated) 
Armored Cable diameter (mm)     </=10 
 
FIBRE PATCH PANEL (LIGHT INTERFACE UNIT)(with Swing out option) 
 
Features: 
• Fiber patch panel for use with standard cabling or blown fiber systems for Spur Joint 
Technology. 
• 19” housing with movable drawer and integrated fiber management for 12 core fiber. 
• Modular Adaptors Plates 
• Light weight and robust 
• Accepts SC Simplex, SC Duplex, ST, MTRJ, Duplex LC and FC Adaptors 
• Open channels at rear for use with blown fiber tubes 
• Knocks-outs to enable termination of loose-tube or tight buffered cables 
• Integral Fiber Management System moulded in the unit 
• Dimensions: Width 19”, Height 1U, Depth 270mm 
• Material: Polycarbonate, PC/ABS 
 
Specifications 
Fire Rating ...........................................................................UL94 V-0 
Material Composition*........................................................PC-ABS 
Splice Housing..................................................................... 40mm Heat 
Shrink or Mechanical Splice Joint 
Environmental Standards....................................................EN6008-2-2 / IEC 68-2-14/ IEC 
68-2-6/ 
IEC 68-2-27/IEC 68-2-3 
Dimensions: ....................................................................... 19” (width) x 1U (Height) x 
270mm (depth) 
 
FIBRE PIGTAIL SINGLEMODE SC, 9/125μm, 1.5M / FIBRE PATCH 
CORDSINGLEMODE SC-SC, 9/125μm, DUPLEX, 1.5M 
 
Maximum Individual Fiber Attenuation at: 
1310nm </=0.33dB/km 
1490nm </=0.21dB/km 
1550nm </=0.19 db/Km 

1037 of 1910



 

 

INDRADHANUSH GAS GRID LIMITED 

TECHNICAL SPECIFICATION FOR NATURAL GAS 
COMPRESSOR STATION FOR  

NORTH EAST GAS GRID PIPELINE PROJECT 

 

 

 
 

_____________________________________________________________________________________________ 
TS NO.: MEC/S/23UU/05/28/0001             Energy management system, IT and telecom services Chapter04.13 
©2022, MECON Limited, All Right Reserved  Page 22 of 27 
 

Zero dispersion wavelength     1300 to 1324nm 
Cable cut off wavelength     </=1260nm 
Cladding diameter (μm)     125 
Core diameter (μm)      8.2 – 9.0 
Coating diameter (μm)      245 
Type of fiber       G.652& G.657  
Connector properties 
Type        SC 
Mode Single mode 
Polish        APC& PC Types  
Insertion loss (IL)      <0.15Db 
 
Minimum LAN Outlet: 
Following no. of LAN points shall be provided as minimum for each building. Addition of 
LAN points and coverage of additional buildings are included in scope of work will be 
decided at detail Engg. 

 
 
 
 
 
 
 
 
 
 

NETWORK RACKS for EMS and LAN Switch 
 
Supply of 42/24/15, Close rack 19" Floor mount / wall mount type with front openable 
glass door. Shall consist of AC Mains Distribution Box  (Minimum 5 Points of 5/15 AMP 
sockets - (Horizontal), 19" 1U Cable Manager PVC with duct fingers 4 nos., Fan housing 
unit minimum 2 Fans 90 CFM 230 VAC, Earthing, 42U/24U/15U Mounting Hardware. 
 
04.13.07 MANAGEABLE ETHERNET SWITCH: 
 
Vendor shall deploy Layer-2 Ethernet Switch for setting up the Ethernet connectivity of 
LAN and Energy management system. Separate switches shall be provided of EMS 
system at each building. Dual redundant Core switch shall be provided for EMS. 
Aggregator switch shall be provided with suitable no. of fiber port for connection. 

Sr.No. Building Name Qty. 
(min.) 

1 Control Room 15 
2 Administration building 68 
3 Electrical Switchgear Room Right and Left 8 
4 Canteen 4 
5 Gate Security 3 
6 Workshop and Store 2 
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The technical specifications of this type of Switches shall also include but not limited 
to the following:  

(i)  Operational Temperature: 00C to +55 0C 

(ii)   Humidity: 05 % to 95 % non-condensing  

(iii)  Input Power Supply: As per Vendor design  

(iv)  Network Module with minimum 4 nos. of SFP and 2 x RJ-45 ports for 
supporting 10 Gbps backbone-link/uplink.  For aggregator switch and core switch, the 
no. of ports shall be decided as per the detail engg. 

(v) 10/100/1000 Autosensing Ethernet ports (RJ45): 12/16/24 ports for 
downlinks 

(vi)  Should be IPV4, IPV6 Compliant from Day One  

(vii) Performance: 

• Should support non-blocking wire speed performance with minimum 100 Gbps 
switching bandwidth & minimum 60 Mpps forwarding rate;  
• Should support minimum 4000 MAC address and minimum 1000 VLAN. 
• Should  support  Jumbo  Frame,  Port Mirroring,  and  Broadcast  Storm  
Control etc.  
• Should support Multicast [Minimum supported Multicast Grobackup: 1000].  
(viii) Supported Standards: 

• IEEE 802.1D Spanning Tree Protocol  
• IEEE 802.1p CoS Prioritization  
• IEEE 802.1Q VLAN  
• IEEE 802.1s  
• IEEE 802.1w  
• IEEE 802.1x/IEEE 802.1x-Rev. 
• IEEE 802.3ad  
• IEEE 802.3ae  
• IEEE 802.3af  
• I
EEE 802.3x full duplex on 10BASE-T, 100BASE-TX, and 1000BASE-T ports 
• IEEE 802.3 10BASE-T specification  
• IEEE 802.3u 100BASE-TX specification  
• IEEE 802.3ab 1000BASE-T specification  
• IEEE 802.3z 1000BASE-X specification    
• IEEE 802.3x Flow Control  
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(ix) Management Featured: 

• Supporting SNMPv1, v2 and v3  
• Supporting IGMP v1 / v2 / v3 snooping to optimize Multicast Traffic 
• Supporting Web Based and CLI based management 
• Should have DHCP client  
• Should support file upload using TFTP, FTP, SFTP, or SCP for fasterconfiguration  
 

(x)   Should have Monitoring & Trouble-shooting features enabled.  

(xi)  Should have appropriate Security Features enabled through: (i) detection of  
 ARP floods, (ii) detection of packets with invalid Source / Destination IP  
 Address or (iii) detection of multicast packets etc. 

 
04.13.08 LAYING OF OFC CABLE: 
 
The laying of all cables will be done in accordance with best practices in the industry. 
Pulling force shall not exceed the rated specification of the cable in order to avoid damage 
or deterioration of the cable. Cables will be neatly laid in the trays / conduits in trench and 
shaft. The cables, after laying on trays, should be firmly tied. 
 
OFC cable shall be laid through HDPE duct. HDPE ducts installation can be accomplished 
by open-cut method i.e. by trenching, laying and backfilling at a depth of minimum 
600mm. 
 
The points below show the method of marking. 
 
All fiber cables have to labeled and marked as follows: 
• At every 200m, the fiber cable route marker should be provided on the cable routeand at 
places/corners, wherever the route changes. 
• At every 400m, the tag on the fiber cable will show the source and destination of thefiber 
with the fiber identifier as above. 
• Cat6 UTP cables will be ferruled at each end with predetermined ferruling.Alternatively 
Panduit labels may be used with proper printing and fixing. 
• Information outlets should be labeled with predetermined markings using the labelsand 
plastic shields packaged with the I/Os. There should be no handwrittenidentification on any 
I/O face plate. 
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• Each port of the 48/24/12 port patch panels should be identified predetermined 
markingsusing the labels and plastic shields packaged with the patch panels. There should 
beno handwritten identification on any port of the patch panel. 
• While laying the Copper Cables (CAT6), separation rules have to be followed.Maintain 
at-least 300mm of gap between the data & power cables. 
• If crossing each other, they should be at Right angles. These cables have to beproperly 
tagged & labeled at every 2m. (Stenciled). The Raceways & Cable tray,need to be painted 
(in a unique colour, preferably orange) for identifications/Maintenance purposes. 
• Each Indoor & Outdoor OS2 Single mode “loose tube” of fiber cable should beproperly 
labeled & marked at all Man holes/ Traps/ Shafts/ LIU end. 
• TIA/EIA-569/609 standards have to be followed, while cable laying, considering 
theconduit fill in ratio, No. of bends, bending radius. 
• Should follow TIE/EIA 568 while terminating the cable. 
 
04.13.09 Testing and Commissioning: 
 
All test as called for the specification shall be carried out by the contractor through 
specialist, in accordance with the specification and manufacturer, applicable standards and 
as approved by client/ PMC. Testing and commissioning of system will consist of 
component testing, and integrated system testing. During the integrated system testing, the 
system would be tested for its functionality, operation and performance. All the fault , 
alarm and changeover condition shall be simulated during the integrated system test. 
Mimimum duration of system integrator test would be 48 hours. The contractor would 
have to perform these  tests successfully for the system to be accepted. 
A detailed testing and commissioning plan shall be prepared by the contractor on guidance 
from the client / PMC. All type and routine test as required shall be carried out at the works 
of the manufacturer at the site. On completion of the installation, the contractor shall 
arrange to carry out various initial test as per manufacturer specification and best practice. 
Completeness of system: The contractor shall provide all the required material, equipment, 
ancillary items etc.  to install complete Energy monitoring, IT (LAN) and telecom system 
fulfilling the intent and purpose of the contract whether or not each and every  item is 
mentioned in the specification / drawing. Any shortcoming noticed at any stage would be 
made included in the scope of the bidder and no extra cost shall be payable. 
 
ACCEPTANCE TESTING for OFC and UTP 
 
It’s essential to have a certified test report from the OEM, with regard to the testingof Fiber 
in this FTTxEnvironment. The testing should happen on all the threewavelengths of 1550, 
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1490 & 1310nm, for loss Budget& performance. Equipment’sused, should be OTDR’s, 
Point to Point power meters& Power source, Visual faultLocators, Optical loss test sets 
(OLTs), to be very specific.Penta-scanning test to beconducted on all Copper components 
(all test reports to be attached). 
 
ON SITE TRAINING: 
 
Upon completion of all work and all the test, the contractor shall furnish necessary 
operation, labour and helpers for operating the entire installation for a period of 3 working 
days, to enable the client to get acquainted with the operation of the system. 
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04.14 SOLAR PHOTO VOLTAIC (SPV) POWER SUPPLY SYSTEM  
 
04.14.01 Scope 
The intent of this specification is to define the requirements of On grid solar power supply system. 
Tenderer's scope of work includes design, manufacture, testing, packing, storage, delivery to site, 
installation, earthing, testing & commissioning of the complete Solar system with solar array, charge 
controllers, Distribution boxes, interconnecting cables etc as per this specification, data sheets that 
meet the critical load requirement. PV Solar Electric system shall be provided, whichever is higher of 
below mentioned system. 
a. (min.) 20% of annual energy consumption of building as per criteria 8.1.1 of GRIHA (for 
Admin and control building) or  
b. Roof mounted 40 Kwp PV system at Admin building and 20 Kwp at control room building  

 
04.14.02 STANDARDS 
 
1) IS-12762 (Pt.1) 2010-Photovoltaic devices: Part 1. Measurement of PV current and voltage 
characteristics.  
2) IS-12762 (Pt.2): 2013- Photovoltaic devices: Part 2: Requirement for reference solar cells. 
3) IS -12763:2013 Procedure for temperature and irradiance correction to measure I-V 
characteristics of crystalline silicon PV devices. 
4) IS- 12834: 1989: Solar photovoltaic energy system-Terminology. 
5) IS- 14153:1994 Guide for General Description of Photovoltaic (PV) Power Generating   System. 
6) IS-4244: 1995:  Characteristics parameters of stand alone photovoltaic (PV) system. 
7) IS-14286: 2010:  Crystalline Silicon Terrestrial Photovoltaic (PV) modules - Design 
Qualification And Type Approval 
8) IEC 61215: PV module design and type approval 
9) IS-1554:1988 Specification for PVC insulated (heavy duty) electric cables. 
10) IS-3043:1987 Code of practice for earting.  
11) IEC: 62257-Recommendations for small renewable energy and hybrid systems for rural 
electrification 
12) IEC: 61427- Secondary cells and batteries for photovoltaic energy systems (PVES) – General 
requirements and methods of test 
13) IEC: 60364-Requirements for special installations or locations – Solar photovoltaic (PV) power 
supply systems 
14) IEC: 61386- Solar photovoltaic energy systems – Terms, definitions and symbols 
15) IEC: 62124- Photovoltaic (PV) stand-alone systems – Design verification 
16) IEC: 60904- Measurement of photovoltaic current-voltage characteristics 
17) IEC: 61727- Photovoltaic (PV) systems-Characteristics of the utility interface 
18) IEC: 62116- Test Procedure of islanding prevention measures of utility-interconnected 
photovoltaic inverters 
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19) IEC: 60068- Environmental test 
20) IS/IEC 61730 (Part 1 & Part 2) : 2004 Photovoltaic (PV) Module Safety Qualification Part 1 
Requirements for Construction Photovoltaic (PV) Module Safety Qualification Part 2 Requirements for 
Testing 
21) IS 16221 (Part 1) : 2016 IS 16221 (Part 2) : 2015 Safety of Power Converters for use in 
Photovoltaic Power Systems Part 1- General Requirements Safety of Power Converters for Use in 
Photovoltaic Power Systems Part 2-Particular Requirements for Inverters 
22) IEC 62446 Grid connected photovoltaic systems – Minimum requirements for system 
documentation, commissioning tests and inspection 
23) SP 30 : 2011 National Electrical Code (first revision) 
 
Note- Latest edition of all applicable standards shall be considered. 
 
Abbreviations  
 
PV  - Photo Voltaic  
ELV  - Extra low Voltage 
LV  - Low Voltage 
VOC MOD - Module Open Ckt Voltage 
VOC ARRAY - Array Open Ckt Voltage 
 
VOC STC - Module Open Ckt Voltage at STC 
Isc MOD - Module Short Circuit Current 
Isc ARRAY - Array Short Circuit Current 
AC  - Alternating current 
DC  - Direct current 
NOCT   - Nominal operating cell temperature 
STC   - Stand testing conditions 
 
 
04.14.03 GENERAL REQUIREMENTS 
 
04.14.03.01 SOLAR POWER SYSTEMS FOR 
          On-Grid System without battery backup 
 
04.14.03.02 BASIC PARTICULARS FOR DESIGN 
  
Basic Details   
  
 Suitable for industrial application. 
 The system shall be designed as per Schedule of Quantity/MR at 50°C /2 °C ambient and load specified. 
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 The charge controller must be of Maximum Power Point Tracking (MPPT) type and shall be capable to 
feed the load.  
 Interconnecting cables & Equipments earthing- Cu plate type. 
 
System Voltage 
 
Differences of potential normally existing between conductors and between conductors and earth as 
follows: 
 
a) Extra-low voltage: not exceeding 50 V a.c. or 120 V ripple-free d.c.; 
b) Low voltage: exceeding extra-low voltage, but not exceeding 1 000 V a.c. or 1500 V d.c. 
c) High voltage: exceeding low voltage. 
 
NOTE In consideration of ELV status, VOC ARRAY must be used. 
 
Voltage domain for PV array 
 

Voltage domain 
 

Voltage (volts) 
 
Alternating current 
 

Smoothed direct 
current 
 

ELV 
 

Un ≤  50 V 
 

Uoc ≤ 120 V 
 

LV 
 

50 V < Un ≤ 1000 V 
 

120 V < Uoc ≤ 
1500 V 
 

 
 
Marking 
 
Each PV module used in the solar power project must use a RF identification tag (RFID), which must 
contain the following information. The RFID can be inside or outside the module Laminate, but must 
be able to withstand harsh environmental conditions.  
 
i) Name of the manufacturer of PV Module  
 
ii)Name of the Manufacturer of Solar cells of PV Module  
 
iii)Month and year of the manufacture (separately for solar cells and module).  
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iv) Country of origin (separately for solar cells and module)  
 
v) I-V curve for the module  
 
vi) Peak Wattage, Im, Vm and field factor (FF)for the module  
 
vii)Unique Serial No. and Model No. of the module  
 
viii) Date and year of obtaining IEC/BIS PV module qualification certificate  
 
ix) Name of the test lab issuing IEC/BIS Certificate  
 
x) Other relevant information on traceability of solar cells and module as per ISO 9000 series.  
xi) Polarity of terminals or leads (colour coding is permissible as per standard practice); 
xii) Maximum system voltage for which the module is suitable. 
 
The date and place of manufacture shall be marked on the module or be traceable from the serial 
number. 
     
Warranty of PV Module 
 
The warranty of the solar module is the measurement of the power after a certain time of working, 
warranty of the Module should be for the 20 years @ 80% of guaranteed power output of Module at 
the time of purchase. 
 
04.14.04 SOLAR PHOTOVOLTAIC MODULES 
 
SPV modules manufactured using Crystalline Silicon solar cells shall be used for power generation. SPV 
modules should have excellent durability to withstand extreme temperature and weather conditions. The 
photovoltaic solar array, charge controller shall be sized to meet load cycle requirement of connected load 
with availability of solar energy. SPV array shall be connected in series-parallel combination to obtain 
required voltage and current rating of a solar module.  
      
04.14.05 ESSENTIAL FEATURE OF THE SOLAR MODULES/STRING/SUB-ARRAY/ARRAY 
 
 Crystalline silicon cells shall be mono/poly Crystalline shall be used in solar module for power 
generation. 
 Suitable for DC 96V/48V system  
 Encapsulation of cells using UV stabilized polymer (EVA) and protective back cover using Tedler-
Polyster-Tedler. 
 High transmission toughened glass and anodized aluminium/hot dip galvanized Steel frame for 
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mounting. 
 Total dimensions of solar array panels shall be such that it can be accommodated in existing space/roof 
as indicated in data sheet. 
 Solar module must comply with IEC 61215/IS:14286 
 Bird spikes shall be provided to avoid bird setting on solar module/array. 
 Solar module shall be able to withstand following environment conditions 
  Wind Velocity –Min. 170 Km/Hr or as per site survey 
  Max Relative Humidity – 98%  
 Long service life (20 Years). 
 
04.14.05.1 Protection against electric shock and fire- (As per IEC: 62257) 
 
Protection by extra-low voltage systems shall be classified as Class III or better as per IEC.  
 
For all other systems, protection by double or reinforced insulation between any live conductor and any 
earthed or exposed conductive part (i.e. Class II modules and double or reinforced insulation for the whole 
PV array) is required. 
 
04.14.05.2 Protection against over current to be provided for Modules/Array/String/Sub 
Arrays- 
 
Fault currents due to short circuits in modules, in junction boxes or in module wiring or earth faults in 
array wiring can result in overcurrent in a PV array. PV modules are current limited sources but because 
they can be connected in parallel and also connected to external sources (e.g. batteries), they can be 
subjected to overcurrents caused by either multiple parallel adjacent strings or from external sources or 
both. 
 
The over current protection shall be provided as per IEC: 62257. 
 
04.14.05.3 Protection against Lightning & Over-Voltages 
 
The protection shall be provided as per IEC: 62257 & 62305. 
 
When a PV array is protected by a lightning protection system, the metal structure of the PV array should 
be bonded to the lightning protection system, unless the minimum safety clearances as specified in IEC 
62305-3 can be achieved. 
 
04.14.05.4 Surge arresters 
 
Surge arresters shall be provided for protecting electrical systems and equipment against over-voltages. 
When these devices are used the recommendations of IEC 61643-12 should be observed. 
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Over-voltage protection with surge arresters should be provided when the PV power system meets any of 
the following criteria: 
 
a) Supply of critical loads (e.g. telecommunication repeater stations), or 
b) The PV array has a rated capacity greater than 500 W, or 
c) The PV array is protected with a lightning protection system. 
 
Recommended specifications 
 
The recommended specifications for surge arresters to protect PV arrays from over-voltages caused by 
indirect lightning strikes are as follows: (refer to list of parameters for surge arrester selection in IEC 
61643-12: 
 
a) Maximum continuous operating voltage (UC): UC > 1.3 x VOC STC GEN  
b) Maximum discharge current (I max): I max ≥ 5 kA 
c) Voltage protection level (Up): UC < Up < 1.1 kV 
 
04.14.06 SOLAR CHARGE CONTROLLER 
 
A charge controller is an important system component that regulates the power generated from renewable 
energy system and feed the load at specified voltage level. It should protect from being over/under voltage. 
Each Charge controller (2x100% PV capacity) shall be connected to respective PV panel as shown in the 
Block drg attached so as to make whole system Parallel Redundant. Charger I/O is specified in Data sheet. 
Remote Monitoring of voltage & current, load Voltage & current, solar array Voltage & current, fault 
status and grid charger, hook up with Owner’s SCADA system through Modbus RS-485.  

 Charger size shall be based on the maximum Array capacity. 
 Charger shall be MPPT type. 
 Protection to Short circuit currents due to shadow & short-circuit shall be provided.  
 
04.14.06.1 PROTECTIVE FEATURES- (As per manufacturer’s standard however minimum are 
below) 
 
 Maximum current limit (Over Load trip) 
 Over Temperature Trip (Heat Sink Temp) 
 Over charging Trip  
 Protection against transient/surge. 
 Protection against transient & surge 
 
04.14.06.2 INDICATIONS (As per manufacturer’s standard) 
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All indications shall be LED type. 
 
 Indication for charging by solar panels or by Grid power. 
 Fuse failure 
 As per the manufacturer standard 
 
04.14.06.3 METERS (Digital Type) 
 
 Load voltage and current 
 PV Voltage and Current. 
 MPPT Charger O/P amps 
 MPPT Charger O/P Voltage 
 Ah meter 
 
04.14.06.4 CONSTRUCTIONAL FEATURES OF CHARGE CONTROLLER 
 
1. Dust and vermin proof , IP-31 with forced cooling if required (Refer ambient condition as 
mentioned in the specification/PJS). 
2. Sheet steel clad 
- Minimum 2 mm thick for panels 
- Minimum 1.6 mm thick for doors and side covers 
3. Units shall be self contained and serviceable. 
4. The arrangement and layout shall facilitate easy and convenient supervision of the unit while 
running as well as quick detection of disturbances and troubleshooting. 
5. Copper earth bus bar shall run through out the length of Panels. All doors & non-current carrying 
parts shall be suitably earthed. 
6. Dimensions of panels shall be such that it can be accommodated in existing room if indicated in 
data sheet. 
7. The maximum and minimum operating height of the switches shall be 1800mm and 300mm 
respectively. 
 
04.14.06.5 ENCLOSURES AND VENTILATION 
 
 Enclosure conforming to minimum IP-31 class. 
 Units shall be provided with cooling fans with thermostat etc as per manufacturer’s 
standard.   
       
 
04.14.07 FCBC CHARGER & PCU-MMPT INVERTER 
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04.14.07.1 FCBC CHARGER 
 
 Not included in scope 
 
 
04.14.07.2 PCU-MMPT INVERTER 
  
PCU / MPPT and 3 phase inverter shall be supplied as integrated unit depending upon the size of the solar 
power system. It should conform to IEC61683 and must additionally conform to the relevant national / 
international Electrical Safety Standards IEC60068 2. To minimize power losses, the PCU should be 
microprocessor based having inverter, which converts DC energy produced by the solar array to 3 phase 
AC energy.  The combined wattage of all inverters should not be less than rated capacity of power plant 
under STC. Maximum power point tracker shall be integrated in the PCU/inverter to maximize energy 
drawn from the array.  
 
a) PCU shall also house MPPT (Maximum Power Point Tracker), an interface between Solar PV 
array & the Inverter, to the power conditioning unit/inverter output should be compatible with the grid 
frequency. 
 
b) The inverter shall have internal protection arrangement against any sustained fault in the feeder. 
The inverter shall have provision for input & output isolation.  
 
c) Inverter shall be tested for islanding protection performance.  
 
d) The PCU/solar inverter shall be capable of complete automatic operation, including wake-up, 
synchronization & shut down.  
 
e) The software for performance monitoring of the system along with Laptop (at each plant) for 
remote monitoring (RS-485 serial communication, protocol-ModBus) and required hardware for 
interfacing the plant are to be supplied.  
 
f) The PCU/ inverters should be type tested from the MNRE approved test centres / NABL /BIS 
/IEC accredited testing- calibration laboratories. In case of imported power conditioning units, these 
should be approved by international test houses.  
 
TOOLS & TACKLES AND SPARES:  
 
After completion of installation & commissioning of the power plant, necessary tools & tackles are to 
be provided free of cost by the bidder for maintenance purpose. List of tools and tackles to be 
submitted by Bidder for approval 
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A list of requisite spares in case of PCU/inverter comprising of a set of control logic cards, IGBT 
driver cards etc. Junction Boxes. Fuses, MOVs / arrestors, MCCBs etc along with spare set of PV 
modules be indicated.  
 
04.14.08 DISTRIBUTION BOARDS 
 
COSTRUCTION FEATURES- 
 
04.14.08.1 MECHANICAL DESIGN- 
 
a) Non-draw out type, floor mounted/wall mounted as specified in data sheet. 
b) Sheet steel clad, front operation and maintenance type.  
c) Minimum sheet steel thickness: Doors & covers – 2.0mm cold rolled for load bearing and 1.6mm 
for non load bearing members  
d) Degree of protection IP 41. 
e) Cable entry from bottom, 2mm thick removable and un-drilled gland plates 
f) Tinned-Cu Bus Bar of suitable size. 
g) No. of I/C and O/G MCB feeders with fuses as per data sheet. 
            
04.14.08.2 INDICATIONS/METERS- 
 
a) Voltmeter- (Incoming Voltage) 
b) Ammeter- (Incoming Current) 
c) Incomer supply ON (LED type) 
d) Multifunction meter communicate over TCP/IP 
 
04.14.09 INTERCONNECTING CABLES 
 
 Cu conductor, XLPE insulated, PVC sheathed, armoured/unarmored, FRLS type cables as 
per relevant IS/IEC standard, used for interconnection among arrays, charge controller,  junction boxes 
and distribution boxes etc.   
 IR/UV protected Cables shall be used. (Solar Grade) 
 Double compression type cable glands, tinned Cu lugs, cable tags, cable marker for 
underground cables. 
 Cable sizes for PV string cables, PV sub-array cables and PV array cable shall be 
determined with regard to both, the minimum current capacity and the maximum voltage drop 
requirements- 
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Voltage drop criteria- 
 
It is recommended that under maximum load conditions the voltage drop from the most remote module in 
the array to the terminals of the application circuit should not exceed 1% of the nominal system voltage 
for DC system & 2% for AC system. The necessary voltage drop calculations to be submitted for 
approval. 
 
Max. Current requirement Criteria- 
 
 Current carrying capacity (CCC)-The minimum cable sizes for PV array wiring, based on CCC, 
shall be based upon a current rating calculated from below table, and the current carrying capacity of 
cables as specified in IEC 60287/ IS-7098/1554. 
  
NOTE In some PV module technologies ISC MOD  is higher than the nominal rated value during the 
first weeks or months of operation. This should be taken into account when establishing cable ratings. 
 

Type of cable 
 

Minimum current upon which cable 
cross sectional area should be 
chosen* ** 

PV string cable 
( PV string overcurrent 
protection not provided) 
 

Trip current *** of the nearest 
downstream overcurrent 
protection device + 1.3 x ISC MOD x 
(SPO – 1) Where: 
SPO is the number of parallel 
connected strings protected by the 
nearest overcurrent protection device. 
 
NOTE When no overcurrent 
protection is used SPO is the total 
number of parallel connected strings 
in the PV array; and the trip current of 
the nearest overcurrent protection 
device is replaced by zero. 

PV string cable 
(PV string overcurrent 
protection provided) 
 

Trip current *** of the PV string 
overcurrent protection device 
 

PV sub-array cable 
(PV sub-array overcurrent 
protection not provided) 

The greater of the following: 
a) Trip current*** of the PV array 
overcurrent protection device + 1.3 
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 xSum of short circuit current of all 
other sub-arrays 
b) 1.3 x ISC S-ARRAY (of relevant 
array) 
NOTE When PV array overcurrent 
protection is not used, the 
corresponding parameter is replaced 
by zero in equation (a). 
 

PV sub-array cable 
(PV sub-array overcurrent 
protection provided) 
 

Trip current*** of the PV sub-array 
overcurrent protection device 
 

PV array cable 
(PV array overcurrent 
protection not provided) 
 

1.3 x Isc ARRAY 
 

PV array cable 
(PV array overcurrent 
protection provided) 
 

Trip current*** of the PV array 
overcurrent protection device 
 

* The operating temperature of PV modules and consequently their 
associated wiring can be significantly higher than the ambient temperature. 
A minimum operating temperature of maximum expected ambient 
temperature + 45° C should be considered for cables installed near or in 
contact with PV modules. 
** The location and method of installation (i.e. enclosed, clipped, buried 
etc) of cables also needs to be considered in establishing a cable rating. 
Cable manufacturers recommendations need to be taken into account in 
establishing the rating according to installation method. 
***Trip current is the nominal current at which the overcurrent protection 
device is calibrated to operate. The current at which the device trips will 
generally be greater than the nominal rated current. 

 
Insulation of cables 
 
The insulation of cables used within the PV array shall: 
 
Have a voltage rating of at least 1.2 x VOC ARRAY, 
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NOTE The use of single core insulated and sheathed cable is recommended for wiring of LV PV 
arrays, to minimise the risk of faults within the wiring. 
Have a temperature rating according to the application, 
 
NOTE PV modules frequently operate at temperatures of the order of 45 °C above ambient 
temperature. Cable insulation of wiring installed in contact or near PV modules shall be rated 
accordingly. 
 
The calculation for the selection of the conductor sizes & insulation thickness to be submitted for 
approval 
 
Switching Devices 
 
All switching devices, shall comply with the following requirements: 
 
rated for d.c. use (especially when voltage is over 30 V due to the risk of arcs); 
have a voltage rating equal to or greater than 1.2 x VOC ARRAY; 
not have exposed live metal parts in connected or disconnected state; 
interrupt all poles, except in the case of a pole connected either to earth or to a protective  
   conductor. 
 
Disconnectors 
 
In addition to the requirements of switching devices, disconnectors shall have a current rating equal to 
or greater than the associated overcurrent protection device, or in the absence of such device, have a 
current rating equal to or greater than the required current carrying capacity of the circuit to which 
they are fitted. (refer to Table for current calculation) In addition, circuit breakers and any other load 
breaking disconnection devices used for protection and/or disconnecting means shall comply with the 
following requirements- 
 
Not be polarity sensitive (Fault currents in a PV array may flow in the opposite direction of normal 
operating currents). 
 
• Be rated to interrupt full load and prospective fault currents from the PV array and any other 
connected Power sources such as batteries, generators and the grid if present. 
 
• When overcurrent protection is incorporated, the trip current shall be rated according to IEC 
62257 
 
• Plug connections for interruption under load may also be used if equivalent level of safety can be 
assured. 
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NOTE Only specially constructed plugs and sockets are capable of interrupting load safely. All 
systems with an open circuit voltage greater than 30 V can experience d.c. arcs. Plugs and sockets 
which are not specially constructed for load interruption if disconnected under load represent a safety 
risk and generally incur damage to the connection which will compromise the quality of the electrical 
connection and could lead to overheating of the connection. 
 
Fuses 
 
Fuses used in PV arrays shall comply with the following requirements: 
• Be rated for d.c. use 
• Have a voltage rating equal or greater than 1.2 x VOC ARRAY 
• Be rated to interrupt full load and prospective fault currents from the PV array and any other 
connected power sources such as batteries, generators and the grid, if present. 
 
NOTE When fuses are provided for over current protection, the use of fused switch-disconnectors 
(fuse combination units) is recommended. 
 
Fuse holders 
 
Fuse holders shall comply with the following requirements: 
 
• Have a voltage rating equal or greater than 1.2 x VOC ARRAY. 
• Have a current rating equal or greater than the corresponding fuse. 
• Provide a degree of protection not less than IP 2X. 
 
By-pass diodes 
 
By pass diodes may be used to prevent PV modules from being reverse biased and consequent hot spot 
heating. If by-pass diodes are used, and they are not embedded in the PV module encapsulation, they 
shall comply with the following requirements- 
 
• Have a voltage rating at least 2XVOC MOD of the protected module. 
• Have a current rating of at least 1.25 XISC MOD. 
• Installed according to module manufacturer’s recommendations. 
• Installed so, no live parts are exposed. 
• Protected from degradation due to environmental factors. 
 
Blocking diodes 
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Blocking diodes may be used but they are not a substitute for overcurrent protection. In systems 
containing batteries it is recommended that some device will be implemented to avoid reverse current 
leakage from the batteries into the array at night. A number of solutions exist to achieve this including 
blocking diodes. 
 
If used, blocking diodes shall comply with the following requirements: 
 
Have a voltage rating at least 2 x VOC ARRAY 
 
Have a current rating of at least 1.25 times the short circuit current at STC of the circuit that they are 
intended to protect; that is- 
 
• 1.25 x ISC MOD for PV strings 
• 1.25 x ISC S-ARRAY for PV sub-arrays 
• 1.25 x ISC ARRAY for PV arrays 
• Installed so no live parts are exposed 
• Protected from degradation due to environmental factors. 
 
If there is a special recommendation from the manufacturer or from local regulation to use blocking 
diodes in PV strings of the PV array, these diodes shall be installed as per their recommendations. 
 
Blocking diodes are used, their reverse voltage shall be rated for 2 x UOC STC of the PV string. The 
blocking diodes shall be connected in series with the PV strings 
 
04.14.10 JUNCTION BOXES 
   
The junction boxes shall be dust vermin and waterproof and made of FRP/Thermo Plastic with IP65 
protection with adequate size current collection terminals. Rating of the JB’s shall be suitable with 
adequate safety factor to interconnect the solar PV array. Metal oxide arrestor shall be provided inside 
the array junction boxes. 
 
PV array and PV sub-array junction boxes, where installed, shall be readily available. The 
arrangement of JB’s for collection of current from the SPV arrays is Sub array JB’s with test point for 
quick fault location, than Main Junction Box.  20% Spare terminal shall be provided in JB’s. 
  
04.14.11 ARRAY SUPPORT STRUCTURE 
 
The photovoltaic array support structure forms part of installation and must be constructed of anodized 
aluminium or hot dipped galvanized Steel. The support frame shall hold the array at the optimum 
angle and orientation for the site and shall be roof/ground mounted. 
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The PV array support structures should comply with national standards and regulations with respect to 
loading characteristics. Particular attention should be given to wind loads on PV arrays. 
 
Support structures and module mounting arrangements should comply with applicable building codes 
(including earthquake requirements where relevant), regulations and standards. 
 
Corrosion- 
 
When possible all structures shall be made of corrosion resistant materials e.g. aluminium or 
galvanizad steel. If the structure is metallic, aluminum or hot dipped galvanized steel are well suited to 
this type of use. If the array is installed in a marine or other highly corrosive environment, aluminium 
shall be anodized. 
 
The same applies to all bolts, nuts and fasteners.  
 
Provisions shall be made in order not to create electrochemical corrosion between the structures and 
the building on the one hand, and the structures and photovoltaic modules on the other. If the system 
is earthed, it is recommended that the negative conductor be connected to the earth electrode as this 
arrangement will reduce electro-chemical degradation of the electrode and other metallic parts. 
 
Wind load- 
 
Wind force applied to the PV array will generate a significant load for building structures. This 
overload should be accounted for in assessing the capability of the building to withstand the resulting 
forces.  
On assessing this component, the maximum wind speed observed (or known) on site shall be used, 
with due consideration for punctual wind events (cyclones, tornadoes, hurricanes, etc.). The PV array 
structure shall be secured in an appropriate manner or in accordance with local building standards. 
 
The minimum wind flow requirement is given in cl no. 4.1, however it shall be observed at site & 
accordingly the effective loading capacity of the structure on the roof to be calculated.  
 
Total Load on the roof of the Building 
 
The Bidder shall submit the total weight of structure, array & other accessories taking care of wind 
load on the roof, according the strength of the roof to be designed. 
 
04.14.12 Earthing system 
 
PV array earthing 
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General 
 
The earthing of the PV system is classified as follows- 
 
1. Earthing of the main current carrying conductors of the array (system earthing) 
2. Earthing of exposed conductive parts for lightning protection and/or equi-potential bonding. 
 
PV array system earthing 
 
In the following Table several configurations are considered. No consideration is given to earthing of 
exposed conductive parts, which is covered in the following clause. 
 
PV system earthing configurations 
 
 
 
 

Photovoltaic array 
earthing 
equipment 
 

Application circuit 
 

Consequence on the 
status of the PV array 
 

Unearthed 
 

Unearthed DC loads 
 

Floating 
 

Earthed DC loads 
 

Fixed to earth 
 

AC loads connected via 
isolated PCU 
 

Floating 
 

AC loads connected via a 
nonisolated power 
conditioning unit 
 

Fixed by the status of the 
neutral of the 
application circuit 
 

Earthed * ** 
 

Unearthed DC loads 
 

Fixed to earth 
 

Earthed DC loads 
 
AC loads connected via 
isolated PCU 
 
AC loads connected via a 
nonisolated power 

Not permitted 
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conditioning unit PCU 
 

* In non-centre-tapped, earthed PV arrays, either the positive or negative pole could be 
connected to the earth, but the preferred configuration is to earth the negative, because 
connecting the positive to earth could result in corrosion of the earthing electrode. 
** In a centre-tapped earthed PV array where the PV array is equally divided into two 
segments connected in series and the midpoint connected to earth. The “consequences on the 
status of the PV array” column is not changed whether the array is centre-tapped earthed or 
earthed on only one pole. 

 
Earthing of exposed conductive parts and equipotential bonding 
 
There are three possible reasons for earthing exposed conductive parts of a PV array- 
a) Protective earthing to provide a path for fault currents to flow 
b) Lightning protection 
c) Equipotential bonding to avoid uneven potentials across an installation. 
 
PV array frame earthing shall be done in accordance with the IEC: 62257/IS: 3043. 
 
Earthing electrode 
 
If a separate earthing electrode is provided for the PV array, this electrode shall be bonded to the 
installation earth. 
 
See recommendations on the design of electrodes for lightning protection. 
 
Equipment earthing 
 
Equipment earthing refers to the bonding to earth of all exposed conductive parts and frames of the PV 
array including any structural metalwork. PV array frame earthing shall be done in accordance with 
the IEC: 62257. 
 
Earthing conductors 
 
All PV array earthing conductors shall comply with the material, type, insulation, identification, 
installation and connection requirements specified in IEC 60364-5-54. 
 
Earthing terminal of PV system 
 
When the PV array is earthed, the connection to earth shall be made at a single point and this point 
shall be bonded to the installation earth. 
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In systems without batteries, this connection point shall be between the PV array disconnection device 
and the power conditioning unit and as close as possible to the power conditioning system. 
 
NOTE This is to allow for interruption of any earth fault current. 
 
PV system earthing conductor 
 
If the PV array is earthed, the PV system earthing conductor shall be sized to carry 1.25 x ISC 
ARRAY continuously, and comply with the provisions for earthing conductors specified in national 
wiring standards or in absence of such standards, with the provisions set out in IEC 60364-5-54/IS: 
3043 with respect to material and type, insulation, identification, installation, connections and 
aluminium conductors. 
 
Installation Requirements- 
 
PV array production optimization 
 
To optimize the PV array production it is necessary to fulfil the following requirements: 
 
Orientation, tilt angle and flatness 
 
In so far as possible, the orientation and tilt angle of the modules shall optimize the production of 
energy in relation to the needs. The north or south orientation of the modules is hemisphere dependent. 
However, the building may not necessarily allow ideal orientation of these two parameters (roof not 
orientated south or north, vertical front…) and therefore they shall be clearly accounted for in the 
production calculation at the sizing design phase. What ever the array latitude, it is generally 
recommended that the slope shall keep to a minimum value of ten degrees (10°) in relation to the 
horizontal, thus preventing stagnation and allowing rain water to carry away dust deposits. Moreover, 
periodical cleaning actions shall be performed, however, as need be. The surface for fitting 
photovoltaic modules to structures shall be perfectly flat in order not to induce mechanical stresses on 
securing the modules in order to avoid risks of module rupture. 
 
Location: accounting for shadow 
 
Environmental 
 
Shadowing of the PV array should be minimized or preferably eliminated over the whole day with 
consideration given to all seasons of the year. A shadow blanking off a photovoltaic cell may cause 
loss of almost the whole production of this module, significantly reducing the performance of a string 
of modules. 
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One line of photovoltaic modules over the other 
 
On flat roofs, photovoltaic modules are arranged in rows. The first row is fully exposed to sunshine 
and therefore, the shadow thus generated may affect the next row and so on. 
 
As a basic rule, no shadow should be generated from one row to another. It may occur that the 
available space will not allow to have this rule readily applied: an energy production study versus the 
various structure configurations should be conducted (e.g., moreor less high, hence more or less 
spaced structures, acceptance of shadow early in the morning and end of the afternoon, change of 
orientation and/or of slope.) 
 
A compromise should be retained allowing to best fulfill the site requirements for useful energy site. 
 
NOTE Where a row comprises several modules along height, care shall be exercised in order to 
connect the modules to one another as a function of their height along this row. For example, lower 
modules will constitute a branch and upper modules will constitute another branch. This will make it 
possible for upper modules to continue producing energy even though lower modules are in the 
shadow. 
 
Maintaining the integrity of the covering 
 
The attachment of structures to the building must keep to the sealing efficiency of the covering and 
mechanical integrity of the building. Special care shall be exercised with terrace fitted units where the 
quality of the covering and related structure is often very poor. It is advisable to have structures laid 
onto the building instead of attached to it. 
 
Safety 
 
Attention should be given in the operation and maintenance procedures to the following safety 
requirements: 
 
a) Emergency shutdown procedure; 
b) Obey all warning signs; 
c) Shut system down and interrupt PV array currents according to the manual shutdown procedure; 
d) Split strings into extra low voltage sections (if relevant); 
e) Warn of the live parts that cannot be de-energised during daylight. 
 
04.14.13 DRAWINGS AND DOCUMENTS 
 
04.14.13.1 The following drawings (in three sets) shall be submitted for approval within 3 weeks of 
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award of contract. 
 
a) Geographical survey report required for solar system design, tilt angle calculations etc 
b) Geo Graphical Data of the site (Avg Insolation, Wind Flow, Solar Radiation data (Monthly), 
Weather Conditions etc as required in the design) 
c) Solar array sizing, charge controller sizing and  PCU calculations. 
d) Data sheets & specification of SPV Modules, MPPT Chargers. 
e) STAAD analysis report of SPV structure  
f)SPV array installation & foundation drawings  
g) PVSyst Simulation reports for On-grid & Off-Grid systems. 
h) 3x 1 phase grid charger sizing calculations 
i) Earthing & Lightning calculations & drawings 
j) Complete On-grid solar system working philosophy. 
k) Cable size selection calculation considering the voltage drop & insulation along with 
voltage grade, type, size and Cable schedule 
l) System protections provided at various stages of the system 
m) G.A. of solar panel and  charge controller. 
n) G.A. drawing of 415V 3x1 Ph charger, PCU. 
o) Schematic 
p) Bill of Material 
q) Installation manual 
r) Operation & Maintenance Manual 
s) Wiring diagram for reference. 
 
04.14.13.2 Final drawings/data sheets, operation & maintenance manual and erection instructions 
shall be submitted in six prints / One Soft Copy. 
 
04.14.14 TESTING OF SOLAR MODULES 
 
Solar modules shall be tested as per the test sequence mentioned in the IEC: 61215 & IEC: 60904.  
  
Insulation test of Modules-  
  
500V DC+2 x Max System Voltage (For Modules less that 0.1 m² area) 
1000V DC+2 x Max System Voltage (For Modules area greater than 0.1 m² area) 
Value of Insulation Resistance should be as per IEC; 61215 
 
04.14.15 INSPECTION 
 
Inspection and testing of equipment shall be carried out by the owner/ consultant at the works of the 
contractor and performance test at site on final product to ensure conformity of the same with the 
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acceptable criteria of technical specification, approval drgs. and reference national/ international standards. 
 
04.14.15.1 The contractor shall submit Quality Assurance Plan (QAP) for respective 
equipments within 3 weeks of award of contract. 
 
 QAP shall be prepared and furnished by the contractor in MECON Form No. 11.20(4.4) F-10 along 
with their internal in process quality checks. 
 
04.14.15.2 Tests as per international standard for solar system and grid charger at 
manufacturer works.  
 
04.14.15.3 Final integrated testing (Full load test) along with solar array, charge 
controller and the batteries & PCU shall be done at site. Site acceptance test procedure shall be submitted 
by the Contractor along with QAP.  
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CONTRACTOR   
QUALITY ASSURANCE PLAN 

FOR 
SOLAR SYSTEM EQUIPMENT 

CLIENT: 
 
PROJECT:  

IGGL GAS COMPRESSOR STATION 

 
ORDER NO. & DATE  PACKAGE NO. 23UU 
SUB-CONTRACTOR                    PACKAGE NAME PV SOLAR SYSTEM 
ORDER NO. & DATE                    

INSTRUCTIONS FOR FILLING UP : 
 
1. QAP shall be submitted for each of the equipment separately with break up 

of assembly/sub-assembly & part/component or for group of equipment 
having same specification. 

2. Use numerical codes as indicated for extent of inspection & tests and 
submission of test certificates & documents.  Additional codes & description 
for extent of inspection & tests may be added as applicable for the plant and 
equipment 

3. Separate identification number with quantity for equipment shall be 
indicated wherever equipment having same specifications belonging to 
different facilities are grouped together. 

4. Weight in tonnes (T) must be indicated under column 5 for each item.  
Estimated weights may be indicated wherever actual weights are not 
available. 

CODES FOR EXTENT OF INSPECTION, TESTS, TEST CERTIFICATES & DOCUMENTS: 
 
Code    Description                          Code    Description                           Code    Description                          DOCUMENTS:                  
 

1. Visual                                        12. Routine test as per relevant IS    23.  Short time rating                D1.  Approved GA drawings 
2. Dimensional                                     other standard                            24.  Operational & functional   D2.  Approved single line/   
3. Fitment & Alignment                13.  Type test as per relevant IS/             check                                         schematic diagram  
4. Physical Test (Sample)                     other standard                           25.  Over Speed Test                D3.  Approved 
5. Chemical Test (Sample)            14.  Impulse Test                             26.  Flame Proof Test                       data sheet 
6. Ultrasonic Test                          15.  Partial Discharge Test               27.  Clearance and creepage    D4.  Approved bill of materials 
7. Magnetic Particle Test (MPT)   16.  Heat run test\temp rise.                     Distance                           D5.  Unpriced P.O. copy 
8. Radiography Test                      17.  Enclosure Protection Test         28.  Acceptance Test                D6.   Calibration Certificate  
9. Dye Penetration Test                 18.  Calibration                                  29.Harmonics measurement .         of all measuring  
10. Measurement of IR Value         19.   Noise & Vibration                                                                             instruments and gauges 
        a)  Before HV Test                    20.   Test certificates for bought out 
        b)  After HV Test                             components 
11. High Voltage test/Dielectric     21.   Tank Pressure Test  

test                                             22.   Paint shade verification 

ABBREVIATIONS USED : 
CONTR        :      CONTRACTOR 
MFR             :       MANUFACTURER 

E Q U I P M E N T     D E T A I L S I N S P E C T I O N      A N D     T E S T S Test Certificates 
& documents to 
be submitted to 

MECON / 
ONGC 

Acceptance Criteria 
Standards /IS/ 

BS/ASME/ Norms 
and Documents 

REMARKS / 
SAMPLING 

PLAN 
Sl. 
No. 

Description (With equipment 
heading, place of use, and 

Breif Specifications) 

Indentificatuin 
No. 

Quantity Manufacturer’s 
Name and Address 

Expected schedule of 
Final Inspection 

Raw Material and inprocess stage 
inspection 

Final Inspection/Test by 

No/M T MFR CONTR MECON MFR CONTR MECON/
TPI 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
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1.0 LT Power and Control 
Cable 

 Mtr    - - - 1,10,11, 
12,13, 28 

1,2,10,11, 
12, 28 

1,2,10,11, 
12, 28 

12,13,28 
  D3, D5, D6,  

I.S., Data Sheet,   
Specifications & 
Test Certificate  

12, 13 
Document to be 

reviewed by 
MECON 

2.0 Solar Array/Module  with 
complete hardware (JBs, 
Mounting Structure etc) 

 Nos.    1,2,3,4, 
24, 27 

- - 1,2,3,12, 
13, 29 

1,2,3,12, 
28, 29 

1,2,3,12, 
28, 29 

D1, D2, D3, D4, 
D5, D6, 20, 
12,13,17,29 

Tech. Specification, 
Approved 

Drawings, BIS 
14286 & Applicable 
IS & IEC standards 

12, 13 
Document to be 

reviewed by 
MECON 

3.0 Solae charge controller, 
Grid Charger (FCBC), PCU 

 Set    1,2,3,4, 
24, 27 

  1,2,3,12, 
16, 22, 

23,24,27 

1,2,3,12, 
16, 22, 

23,24,27 

1,2,3,12, 
16*, 22, 
23,24,27,  

D1, D2, D3, D4, 
D5, D6, 20, 12,13 

Tech. Specification, 
Approved 

Drawings & Data 
Sheets applicable IS 

& IEC standards 

( * )  12 hour 
heat run test  

12, 13 
Document to be 

reviewed by 
MECON 
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04.15 ELEVATORS 
 
04.15.01 INTRODUCTION:  
This specification deals with the elevators envisaged for the natural gas compressor station 
at IGGL site at Barpalaha near Guwahati, Assam. 
Following units have been envisaged to have elevators: 
•Administration building 
•Control building 
List of elevators : 
1. Two numbers of Passenger elevators in Administration Building 
2. One Passenger and One passenger-cum-goods elevator in Control Room building. 
This specification is meant for LSTK contractor of gas compressor station who in turn will 
prepare detailed procurement specification of elevators envisaged in the respective units. 
LSTK contractor shall obtain Approval of specification from CLIENT/PMC. 
 
04.15.02 SCOPE OF WORK: 
The scope of work of the Tenderer shall consist of design, engineering, manufacture, 
inspection, assembly, shop testing, painting at manufacturer’s shop as well as at site after 
erection, supply including dismantling for transportation, packing, loading and 
transportation to site, receipt, unloading, handling, storage and reconservation at site, 
erection, testing & commissioning of all the elevators mentioned in preceding paragraphs 
complete with electrics & standard accessories at Gas compressor station at Barapalah near 
Guwahati, Assam as per technical parameters indicated in corresponding clearance 
diagram. 
 
04.15.03 INSTRUCTION TO TENDERER 
• Tenderer will carry out full scope of work as covered under the relevant clauses of this 
specification.  
 
• The Tenderer shall furnish the instruction manuals containing following category of 
information: 
   
i) Instruction for Erection 
 
ii) Instruction for pre-commissioning check-up, operation, abnormal conditions, 
maintenance and repair. 
 
iii) Write-up on control and interlock provided. 
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iv) Recommended inspection points and period of inspection. 
 
v) Schedule of preventive maintenance. 
 
vi) Ordering information for all replaceable parts. 
 
vii) Recommendation for type of lubricants, lubrication points, frequency of lubrication and 
lubricant changing schedule. 
 
viii) The information shall be organized in logical and orderly sequence. A general 
description of equipment including significant technical characteristics shall be included to 
familiarize operating and maintenance personnel with equipment. 
 
ix) Necessary drawings and other illustrations shall be included or copies of appropriate 
final drawings shall be bound in the manual. Test, adjustment and calibration information, 
as appropriate, shall be included and shall be identified to the specific equipment. Safety 
and other warning notices and installation, maintenance and operating cautions shall be 
emphasized. 
x) A part list shall be included showing part nomenclature, manufacturer’s part number 
and/or other information necessary for accurate identification and ordering of replacement 
parts. 
 
xi) If a standard manual is furnished covering more than the specific equipment purchased, 
the applicable model (or other identification) number, parts number and other information 
for the specific equipment purchaser shall be clearly indicated. Sectional drawings to 
suitable scale and characteristics curves for the particular equipment supplied must be 
included in the Instruction Manual. 
 
xii) The instruction manual shall include the list of spare parts that have been procured 
along with the equipment. It shall also include list of all special tools and tackles furnished 
with complete drawings and instruction for use of such tools and tackles. Instruction 
manual shall be security bound in durable folder. 
 
xiii) The instruction manual will need approval of PURCHASER. 
 
• The elevator shall be inspected and tested during different stages of its  
manufacture starting from raw materials, till the completion by MECON at the Tenderer’s 
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or his sub-Tenderer’s works as per the inspection procedure mutually agreed between the 
MECON and the Tenderer..  
 
• The Tenderer  shall give the inspection call well in advance in the Inspection Call 
Performa, Inspection and Test of Plant and Equipment at manufacturer’s premises. 
 
• The Tenderer  shall ensure that minimum amount of assembly at site is necessary 
for early commissioning of the elevator after delivery. Site welding and riveting shall be 
avoided as far as possible.  
 
• Dimension of all parts used in the elevator shall conform to metric standards. 
 
• Commissioning spares shall be included in the scope of work of the Tenderer. The 
Tenderer shall supply therequired commissioning spares. Any spare required to make 
system functional shall be in the scope of the supplier without any commercial implication 
to the purchaser. The Tenderershall also supply mandatory spares as per the list enclosed 
elsewhere in the tender 
 
• All documents for the electrical and mechanical equipment to be supplied with the 
elevator shall be put for inspection along with the equipment. After inspection an 
endorsement would be made in the inspection certificate about   the availability of the 
documents. 
 
• The Tenderer’s erection agency must have a valid electrical Contractor’slicense 
issued by the concerned state government. He should have in his employment sufficient 
number of electricians and supervisors holding valid license. 
 
• The tenderer shall arrange electric power for erection purpose. 
 
• The Tenderer shall supply all consumable and auxiliary materials like scaffolding 
materials, soldering flux, electrodes, insulation material, PVC  tapes and other sundry 
materials needed for the completion of erection. 
 
• The testing and commissioning of the elevators shall be done in presence of the   
representatives of the manufacturer and purchaser.  
 
• The elevator after erection shall be tested as follow: 
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i) Load test with 100% and 110% of rated load as per clause no.8.1.6 of IS 14665 (Part 
2/Sec 1): 2000. 
 
ii) A static load test with 125% of rated load as per IS 14665 (Part 2/Sec 1): 2000 to check 
that the brake will sustain the car. 
 
iii) All other tests on electrical system as mentioned in IS 14665 (Part 3/ Sec 1 & 2) -2000 
clause 11. 
 
iv) Any other test felt necessary by Purchaser and Tenderer to ensure proper functioning 
and installation of the lift. 
 
v) Demonstration of the functioning of all safety provisions made available in the elevator. 
vi) All other inspection as per IS 14665 (Part – 5) – 1999. 
• While conducting tests on the elevator, the Tenderer shall be held responsible for 
any manufacturing defect as well as for defective workmanship carried out during the 
erection work. The Tenderer shall arrange for slings, wire ropes, stop watches and other 
necessary equipment/ instrument to carryout the test.  
 
• The Tenderer  shall arrange necessary equipment and light fittings with lamps, 
and other accessories to adequately illuminate his work site. Maintenance of light fittings 
and replacement of fused lamps shall be Tenderer’s responsibility. 
 
• After completion of the work, the Tenderer shall promptly remove from the 
premises everything brought in by him and shall leave the premises in an acceptable clean 
condition. 
 
• Painting  
The elevator shall be painted in manufacturer’s work as well as at the site after assembly/ 
erection. The elevator’s shop fabricated items shall be sand blasted and   given two coats of 
primer of required thickness before transported to site for erection. The site fabricated item, 
if any, shall also be shot blasted and primer painted before erection. After completion of 
erection painting procedure shall be followed in accordance with relevant clause of this TS. 
 
 The paint material, colour scheme/shade and the manufacturer’s painting procedure shall 
be furnished for approval of MECON 
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• As per the directive (No. D.O.No 13(10) /2009–Coord  Dated 20th April,2009 )of 
Ministry of Steel , Government of India, the lifts shall be made barrier free with a view to 
facilitatethe physically challenged persons.. In view of this, the following facilities shall be 
included  
 
• Braille in push button set for Blind persons 
• Voice annunciation arrangement  
• Provision  of Hand railing in the car- 3 sides 
• Emergency Alarm  
 
•  Maximum demand of each elevator will be furnished for planning of power 
source.  
 
• Lifts will be guaranteed for a period of 12 month from the date of successful 
commissioning and taking over by MECON. Any servicing required during the guarantee 
period including replacement of parts/ Consumables will be in the scope of tenderer during 
guarantee period. 
 
04.15.04 OPERATING/PERFORMANCE PARAMETER 
 
Passenger Elevator in administration Building and control building 
Sl. 
No.  

Parameters Passenger elevator Passenger cum goods 
elevator 

01. Capacity of 
elevators 

680kg / 10 persons 1500 kg 

02. Location Admin building and 
control building 

Control building 

03. Number of 
lifts 

2 for admin, 1 for control 1 

04. Speed  1.0m/s 1.0m/s 

05.  Car size 
(inside) 

As per IS 14665 (Part-I ) : 
latest revision 

As per IS 14665 (Part-I ): 
latest revision 

06. Lift well As per IS 14665 (Part-I ) : As per IS 14665 (Part-I ) : 
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size (inside) latest revision latest revision 

07. Number of 
landings 

As per final approval As per final approval 

08. Total lift 
requirement 

As per final engineering As per final engineering 

09. Duty Continuous, 24 hours per 
day 

Continuous, 24 hours per 
day 

10. Car & 
Landing 
Gate        

Stainless steel cage with 
hair line finish. Door shall 
be horizontal movement 

Stainless steel cage with 
hair line finish. Door shall 
be horizontal movement 

11. Door size                As per final engineering 
 

As per final engineering  

12. Control  Selective collective 
automatic control as per 
clause no. 3.41.3 of IS: 
14665 (Part 2/Sec1) :2000 
with or without attendant. 
The control panel shall be 
located in the machine 
room (VVVF control) 

Selective collective 
automatic control as per 
clause no. 3.41.3 of IS: 
14665 (Part 2/Sec1) : 2000 
with or without attendant. 
The control panel shall be 
located in the machine 
room (VVVF control) 

13. Power 
supply      

415 V ± 10%, 3 phase, 50 
Hz +3% to -6%      AC 

415 V ± 10%, 3 phase, 50 
Hz +3% to -6%      AC 

14. M/c room 
location 

Top of lift well Floor  Top of lift well Floor  

15. Signals Call buttons with Tell-
Tale lights at all floor and 
car position indicator in 
car and at all  landings. 

Call buttons with Tell-
Tale lights at all floor and 
car position indicator in 
car and at all  landings. 

16. Special 
Feature            

Car lighting & fan 
automatic sleep, luminous   
buttons-LEDilluminated 
and tele-talk  facilities 
with  lift control room 

Car lighting & fan 
automatic sleep, luminous   
buttons-LEDilluminated 
and tele-talk  facilities 
with  lift control room 

1073 of 1910



 

INDRADHANUSH GAS GRID LIMITED 

TECHNICAL SPECIFICATION FOR NATURAL 
GAS COMPRESSOR STATION FOR  

NORTH EAST GAS GRID PIPELINE PROJECT 
 

 
 

 
TS NO.: MEC/S/23UU/05/28/0001                           Elevators Chapter-04.15 
©2022, MECON Limited, All Right Reserved  Page 7 of 34 
  
 
 
 

&Braile push button for 
blind persons 

&Braile push button for 
blind persons 

 
 
04.15.05 SCOPE OF WORK 
 
The scope of Work covers Design, Engineering, Manufacture, Supply, Fabrication, 
Assembly, Painting, unloading and storage at site, loading and transportation from stores to 
erection site, unloading at erection site, Erection, testing, commissioning, Training of 
purchaser’s personnel,of Passenger and passenger cum goods Elevators complete with 
Mounted electrics, control panels with Braile push button for blind persons and standard 
accessories of the elevators in accordance with the final approved drawings for the 
buildings. 
 
The elevator shall be complete with car cage, counterweight, guides with their support, 
drive system consisting of motor, gear box, ropes, pulleys and drive base, limit switches, 
cage and hoist way door system, battery operated emergency light, alarm bell, complete 
electrics and VVVFcontrol system, car illumination system, buffers, switches etc. and 
other necessary fixtures and accessories whether mentioned in this specification or not but 
necessary for successful installation, operation and maintenance of the elevator.  
 

S.N. Items Location Scope of work 
 

Remarks 

1 680KgCapacity 
10 passenger 
elevator 

Admin  
Building, 
control 
building 

The scope of work of the Tenderer 
includes design, engineering, 
manufacture, assembly, inspection and 
testing, painting at manufacturer’s shop 
as well at site after erection, supply, 
packing, forwarding, loading and 
transportation to site, receipt, unloading, 
storage, erection, testing and 
commissioning of the elevators. 

 

2 1500 Kg Capacity 
passenger cum 
goods elevator 

Control 
room 
building 

The scope of work of the Tenderer 
includes design, engineering, 
manufacture, assembly, inspection and 
testing, painting at manufacturer’s shop 
as well at site after erection, supply, 
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packing, forwarding, loading and 
transportation to site, receipt, unloading, 
storage, erection, testing and 
commissioning of the elevators. 

Tenderer shall also quote separately for AMC  ( including  spares and cosumables) of each 
lift to be carried out after guarantee period. The offer shall also include the % increase in 
rate for subsequent period. Price for which shall remain valid for placement of order by 
purchaser after one year of commissioning and at the end of guarantee period. 
 
The scope of work of the Tenderer shall also include the following: 
 
•Tenderer shall provide 415V± 10%, 3 phase, 50 HZ +3 to -6 %, 4 wire power supply in 
the Machine room for each Lift. Tenderer shall supply and install one number suitable 
rated MCCB (minimum 50KA fault level) mounted in sheet steel enclosure at each 
machine room, which shall be used as local Isolator.  Scope of the Tenderer starts from 
Isolator onwards. Subsequent conversion of power and power distribution arrangements, 
number of panels will be in the scope of Tenderer. Supply laying and termination (at both 
ends) of all  out going  power and control cables will be in the scope of Tenderer. 
Complete wiring from point of power supply onwards for safe and satisfactory operation of 
the elevator shall be included in the scope of work of Tenderer.. 
 
•Obtaining statutory clearances from statutory authority, if required. 
 
•Supply of requisite quantity of paint and paint accessories of specified quality and of 
approved make and shade, for painting of the elevator after erection. 
 
•The scope of work shall stand supplemented by this specification, the clearance diagram 
and general specification on quality system, inspection  and test of plant & equipment at 
manufacturer’s premises and other commercial terms & condition stipulated in the tender 
document. 
 
•Supply of all and any spares needed for successful commissioning and for operation of 1 
(one) year warranty period after successful commissioning of the elevators. If lift 
manufacturer is entering into AMC contract with client post installation, AMC contract 
will prevail. 
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•Supply of initial requirement of oil, lubricants & cleaning/ flushing fluid including 
replenishment during erection, testing and commissioning along with tools & tackles of the 
elevator. 
 
•Any special tools and tackles required for operation and maintenance of the elevator shall 
be included in the scope of supply of the Tenderer. A list of such tools and tackles shall be 
furnished by the Tenderer. 
 
•Supply of following drawings, documents and manuals: 
 
   a. Drawings/documents for approval 
 
Following drawings, documents and calculation for the elevator shall be submitted for 
approval 
i) The General Arrangement drg. of elevator showing the complete elevation and plan 
views of hoist way & machine room with drive assembly & drive base detail of elevator, 
ground pit plan with necessary insert details and load data. 
ii) Detail arrangement drawing of elevator car showing all accessories and fittings 
attached to the car. 
 
iii)   Following electrical drgs. shall also be  submitted  by the  Tenderer for approval  and 
or information  prior to start  of manufacture: 
 
 GA of control panel. 
 GA & Data sheet of motor. 
 GA of battery, battery charger & Inverter panel. 
 Calculation for battery. 
 Power and control schematic diagram 
 Cable schedule 
 Schematic control circuit drawing with wiring diagram. 
 Control write-up & detail of interlocking of lift operation.  
 Earthing  Layout drawing 
 
iv) Motor power calculation and VVVF drive sizing for the elevator.  
 
v) Leaflets and catalogues for motor, brake, couplings, bearings, wire rope and 
electrical equipments etc. 
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vi) In addition to the above, MECON  may ask for submission of other drawings, 
documents, structural, mechanical and electrical calculations for scrutiny and reference if 
required. 
 
•Drawings documents for approval of statutory authority 
 
•Drawings and documents to be furnished along with the supply of equipment: 
 
i) Instruction manual giving instruction for erection, pre-commissioning, check-up, 
operation, abnormal condition, maintenance and repair etc.  
ii) List of spares for 2 years normal operation/maintenance. 
iii) Ordering specification including, catalogues and details for all spares ( including 
proprietary items) along with spare list. 
Scope of work of the Tender shall also cover supply, erection testing and commissioning 
of all electrical items as covered under Electrical details.  
 
04.15.06 TECHNICAL SPECIFICATION FOR SUPPLY 
 
04.15.06.01 Mechanical details 
 
General: 
The elevators shall conform to the following stipulations, in general: 
 
•The elevator shall be designed in accordance with IS: 14665 (Part I) Part – 2/Sec – 1, Part 
– 3/Sec – 1)2000 and IS : 14665 (Part 4/ Sec 1 to 9) 2001 and other relevant IS 
specifications and subject to any modifications and requirements specified herein after. 
The elevator will be installed inside the building to facilitate movement of man and 
material to various floor levels and shall operate from lower most level to top most level 
and will be located at identified location as shown in enclosed TS drawing of lift well.  
The elevator shall be operated electrically with fittings as indicated in technical 
parameters. 
The elevator shall be equipped with all standard safety systems such as   Bell and 
cranking in case of power failure, emergency rescue battery back-up (Automatic Rescue 
Device), hand wheel connected with motor shaft for manual lowering of elevator to the 
nearest landing level incase of power failure, limit switches, indicators, over speed safety 
governor for car , emergency light fittings, ARD etc. Fireman switch at all the floors 
including ground floor 
The elevator shall be suitable for continuous 24 hours round-the-clock operation. 
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The motor for the elevator shall be AC squirrel cage induction motor with speed VVVF 
control for controlling the speed during  starting and stopping at landings 
Trouble-free performance of the elevator incorporating the operational, controlling and 
safety requirements, as specified, is to be guaranteed. 
The Tenderer under this specification shall assume all responsibility in proper design and 
operation of each and every component of the elevator as well as the elevator as a whole. 
The machine room will be located on the top of lift well as indicated in TS drg. Complete 
drive, electrical and mechanical control equipment, & control panel etc., shall be installed 
in the machine room.  
A selector switch and a set of push buttons (LED illuminated-Luminous buttons) shall be 
provided on the top above the ceiling of the car to operate the elevator locally for 
inspection and maintenance. The selector switch when set to position “Inspection" shall 
exclude control from other places and movement of the car in the desired direction shall be 
effected by the push buttons.  
 
For normal operation of the elevator, the selector switch shall be set to the position 
working. It shall be possible to operate the elevator only when the appropriate button is 
kept in pressed condition. 
 
Provision shall be made for a safety gear, which shall operate in case of free fall or over 
speeding of elevator car or counter weight in the descending direction.  This safety gear, 
while freezing the cabin mechanically to the guides, shall also interrupt the control supply 
through a limit switch. 
 
The particular landing door shall open only after the elevator car has stopped at the 
landing. Additional provision shall be made for opening of the landing door in case of 
emergency by means of a special key.  The landing doors shall be so designed that their 
closing and opening is not likely to injure a person. 
 
Provision shall be made to prevent the opening of any landing door when the car is 
passing that zone in response to a call from another landing. 
 
At all the intermediate levels “Up” & “Down” call buttons with indicators shall be 
provided. Car position indicator shall also be provided at all levels. At ground level, “Up” 
call button with indicator & at top most level “Down” call button with indicator shall be 
provided.  
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The circuit which supplies current to the motor shall not be included in any twin or multi-
core trailing cable used in connection with the control safety devices /signaling equipment. 
 
•Safe access for maintenance and removal of all mechanical and electrical parts shall be 
ensured, without additional scaffolding. 
 
•All parts requiring replacement or inspection or lubrication shall be easily accessible 
without the need for dismantling of other parts/equipment. All electrical cables shall be so 
laid that they are not liable to damage and can be easily inspected and maintained.  
 
•All machinery or equipment included under this specification shall be equipped with 
safety devices and clearances to comply with recognized standards and Purchaser’s 
requirements. 
 
For other details relevant BS standards shall be followed. 
Design construction and performance requirement.   
(a) Load: 
 
The elevator shall be designed to lift the pay -load in addition to weight of the car itself and 
other accessories. 
 
(b) Speed 
 
The elevator shall travel at a speed of 1.0 m/sec. 
 
(c) Size 
 
The inside dimensions of the platform of the car (clear inside) & its height shall be as per 
the existing equipment/ IS. 
 
(d) Travel and landings 
 
 The lift car shall travel from ground floor at reference elevation to top landing as 
specified in the technical parameters in Chapter-3. In between these two levels the car shall 
stop at every intermediate platform level. 
 
(e) Wire Rope  
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 The car and counter weight shall be suspended by steel wire ropes. The number of 
wire ropes and size of wire rope shall be so chosen that highest factor of safety is achieved 
as per standard. Not less than three independent suspension ropes shall be used. The 
minimum diameter of rope shall be 12mm and factor of safety 12. 
 
(f) Car 
 
 Car frame 
 
Every lift car shall be carried in a complete frame of steel which shall be sufficiently rigid 
to withstand the operation of the safety gear without permanent deformation to the car 
frame. The car structure shall be of steel with special painting or of stainless steel.  
 
At least four renewable guide shoes with renewable linings or set of roller guides shall be 
provided, two at the top and two at the bottom of the car frame. 
 
 Car enclosure 
 
The car shall be enclosed on all sides by means of car body and door. The sides of the car 
shall be lined with heavy gauge stainless steel sheet plate properly braced and reinforced.  
 
The enclosure shall be flush on the inside and securely fastened to the platform. The car 
body floor shall be of M.S steel construction with chequered plate top. Side panels shall be 
of stainless steel grade 304 and roof of stainless steel over MS frame. 
 
The car shall be equipped with handrails on three sides, fan with grills and suitable 
lighting with fittings. The light shall be left on during the whole time of use. 
 
Necessary provisions shall be made for adequate ventilation of the car. Ventilation 
opening shall be provided in the enclosure roof as per requirement of IS: 14665 (Part 3/Sec 
1 & 2)-2000.  A separate switch shall be provided in the car for the fan. 
 
The enclosure of the lift car shall withstand a thrust of 35 kgs applied normally at any 
point, excepting any vision panel, without permanent deformation. 
 
  Car platform 
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 Car platform shall be constructed of structural steel shapes or securely 
fastened with stainless steel chequeredplate. 
 
 Since the car leveling device will be used, subsequent aprons of sufficient 
depth shall be fitted to the car floor to ensure that no space is permitted between the 
threshold and the landing while the car is being leveled to a floor. 
 
 Car roof 
 
•Car roof shall be covered with sheet metal to prevent dripping of lubricants from ropes-
sheave bearings. The top flooring shall be of steel with decorative false ceiling. A three pin 
plug socket with a switch for head lamp shall be fitted on the top of the car for use during 
maintenance. The roof shall be strong enough to support atleast two persons. 
 
•Provision for slow speed (1/2 of rated speed) operation from car top in up and down 
directions in independent mode shall be made to facilitate maintenance of devices in the 
hoist way. Necessary fittings shall be provided for this purpose.   
 
• Difference in levels of the car floor and landing shall not exceed the figures 
indicated in IS 14665 (Part 3/Sec 1 & 2)-2000 under heading   “Leveling Accuracy ". 
 
•Suitable lubrication system shall be provided for guide rails as well as for other items. 
 
Car Door  
 
 The elevator car shall be provided with sliding type doors. 
 
 The door of elevator shall open at all the platform levels. 
 
Car door shall have a clear opening of 800/900 mm wide X 2000 mm high.  
Car doors shall be provided with glass window ( 150 X 220 approx)  
 
 Hoist way door 
 
 Automatic Sliding type  type doors having a clear  opening of 800/900 mm wide x2000 
mm high shall be provided at each of the landing for elevator door. 
 
Landing  doors shall be provided with glass window ( 150 X 220 approx)  
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Door operation for car door and hoist way doors 
 
The doors operations shall be automatic.  
 
 Necessary safety devices shall be provided to prevent the movement of the car until the 
car door and hoist way doors are closed properly. 
 
(g) Car Self-Leveling Device 
 
 The elevator shall be equipped with automatic self-leveling devices to bring the 
car to the floor landings. These self leveling shall be correct for over travel or under-travel 
and rope stretch. 
 
(h) Control and operation 
 
 The elevator control i.e. the system governing starting or stopping the elevator machine, 
determine the direction of the travel, regulating the rate of travel, regulating the rate of 
acceleration and deceleration and controlling running speed of the moving member shall be 
through 3 phase two speed squirrel cage induction motor. The AC drive motor for the 
elevator shall accelerate or decelerate the elevator according to requirement. Reversal in 
direction of movement of the elevator shall be achieved by reversing the motor 3phase 
supply. 
 
 The operation of the elevator i.e. method of actuating the control shall be “ Selective 
Collective Automatic Operation” as per clause 3.41.3 of IS 14665 (Part2/Sec1) : 2000 with 
and without attendant. All accessories required for  the “collective operation as outlined 
therein, namely selector and its driving shall be furnished complete.  
 
 The controller shall be preferably microprocessor based. 
 
(i) Car Operation Panel 
 
In the car the Tenderer shall  provide  an operation panel containing push buttons 
numbered to the landing served; two position  switch marked to indicate “” with attendant” 
and “without attendant”  an emergency call button connected to alarm bell to serve as an 
emergency signal; push buttons or switches for  fans and other facilities provided in the 
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elevator as required. To facilitate the physically challenged persons, facilities mentioned in 
Clause No. 02.25 shall also be provided in the lift. 
 
(j) Car Position Indicator in  Car 
 
A signal indication shall be provided by the appropriate numeral (which shall be floor no./ 
level of respective floor) being illuminated when the car is passing the corresponding floor. 
The indication shall remain illuminated when the car is stopped at a floor. Up & Down 
direction jewel lights shall also be provided. The car position indicators are needed to be 
provided at all landings. 
 
Provision to indicate lift capacity in Kg as well as in terms of person, shall be made 
available in the car. Other signals like “over load” “Lift is under maintenance” etc. shall 
also be provided. 
 
(k) Push Button Station and Call- Registered Tell-tale Lights at Hoist way 
 
A single  ‘Up” and “Down”  push button at terminal landings and “Up” “Down” each push 
intermediate landing including call register light for each push button shall be provided. 
These shall remain illuminated till the call is answered. Braille in push button station shall 
be provided for visually challenged people. 
 
(l) Terminal  Buffers 
 
 The terminal buffers shall be provided for stopping the car and the counter weight 
at the extreme ends of travel. All structural steel members required to install the buffers 
shall be supplied by the lift Tenderer. 
 
(m) Counter-Weight s and Counter-weight Frames. 
 
 Counter weight sections shall be mounted on structural metal frames so designed 
to retain the weights securely in its place.  
 
 Counter –weight frame shall be guided on each guide rail by upper and lower 
guiding members attached to the frame  
 
 A substantial metal counter- guard of required length shall be provided at the 
bottom of the hoist way. 
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  A compensating chain of adequate strength connecting car bottom and counter 
weight frame shall be provided for balancing the car and counter- weight while running 
with minimum load condition. 
 
(n) Guides for Car and Counter- weight. 
 
 Car and counter- weight guides shall be of rigid steel and shall be continuous 
throughout the entire length and shall be provided with adequate steel bracings and 
stiffeners. Guide for both car and counter weight shall meet the requirement of IS 14665 
(Part2/Sec1) : 2000. The necessary lubrication device for guide rail shall be provided. 
 
(o) Terminal Limit Switches and Final Limit Switches 
 
 Terminal limit switches for normal operation shall be provided to slow -down  
and stop the car automatically at terminal landings and final limit switches shall be 
provided to automatically  cut off the power and apply the brake, when the car travel 
beyond the terminal landing. 
 
(p) Traction Machine 
 
 The design ambient temperature for this equipment shall be taken, as 50o C. The 
motor insulation shall be class F or superior. The motor should be S4 duty in cases of 
regenerative or dynamic braking is applied.  
 
 Space heater with thermostat shall be provided where necessary. 
 
 Protective relays shall be furnished on the controller to protect against phase 
reversal, low voltage and phase failure. Overload and other protective relays shall also be 
furnished for traction motor. 
 
 Each car shall be equipped with 400  mmdia cabin type ventilation fan  
 
04.15.06.02 Electrical Details 
 
General 
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The scope of work of the Tenderer shall include design, manufacture, shop testing, supply, 
erection, testing and commissioning of all new electrical equipment required for lift 
operation.  
 
The scope of work of tenderer shall also include dismantling of existing electrical control 
panels, motors, cables etc. of the existing Lifts. 
 
The scope of work of tenderer shall also include minor civil works like chipping/cutting of  
floor/walls, provision of inserts etc. required for erection of panels, earthing, laying of 
cables etc. 
 
The electrical scope of work shall commence from the Purchaser’s power supply points in 
Machine room and shall include but not limited to the following: -  
 
All cables ( power , control & signal) , motor,  brakes, motor control panel (lift 
panel)including VVVF control(digital) for AC drives, limit switches, digital indicators, 
illumination system inside the elevator, flexible cables required for the system, combined 
luminous buttons with luminous digital hall position indications at all floors, digital car 
position indicators inside elevator car, battery operated alarm  bell, emergency light, cabin 
fan, ventilation fan, overload warning indicator  inside the car, fireman's switch, rescue 
device  etc. to make the system complete in all  respect for efficient operation of the 
elevator. 
 
415 V +/- 10%/, 50 Hz +3% to -6%, 3 phase, 4 wire power supply shall be arranged by 
contractor at each Machine room. One no suitably rated MCCB isolator mounted in sheet 
steel enclosure shall be provided by tenderer in each lift machine room.  One no 15 Amp., 
240 V  socket outlet for hand lamp shall be provided on top of car by Tenderer. Control 
supply shall be 110V A.C, 50Hzusing suitably rated control transformer. 
 
The Tenderer shall indicate the make of all equipment, components used for the electrics of 
the elevator car in their offer. 
 
The equipment offered shall be suitable for trouble free and efficient service in the tropical 
humid climate with an ambient temperature of 50°C and maximum relative humidity of 
90%. The maximum temperature of 50°C and maximum humidity of 90%, however, may 
not occur simultaneously. 
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 The electrical equipment shall comply with the latest revision of 
relevant Indian Standards and wherever such Indian Standard is not available, it shall 
comply with the generally accepted International codes and practices. The equipment shall 
be dust and waterproof. 
 
All Electrical equipment shall conform to latest Indian Electricity Rules and regulations 
and the statutory requirement of Government of India and the Govt. of the State of 
Jharkhand as regards to safety requirement, earthing and other essential provisions 
specified therein. 
 
The materials used and the equipment supplied shall be new, reliable and of the class most 
suitable for the purpose for which they are intended. The equipment design and installation 
shall allow easy access to facilitate inspection, maintenance and repair. 
 
Test certificates of all equipment shall be submitted before inspection of the same.  
   
Design Construction and Performance Requirement 
 
  A.  Low voltage squirrel cage induction motor 
 
The design and performance of motors shall conform to IS: 325 -1978, AC squirrel cage 
induction Motor shall be suitable for Lift  operation with VVVF control, frequent 
start/stop, speed reversal, braking etc. Duty Class of motor shall be S4 minimum 300 
start/hour. 
 
1) Constructional Features 
 
- Degree of protection for motor, bearings and the terminal box shall be IP 55.  
 
- The bearings/fan shall be suitable for running the motor in either direction. 
 
- Two numbers earthing studs shall be provided on the motor body. 
 
- The motors shall be painted with paint of shade no.  632 as per IS: 5-1991. 
 
2) Electrical Design 
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- Motors shall be cage induction motor suitable for VVVF control. Motors shall be suitable 
for 415V+10% /-10%, 50HZ +3% to -6% supply. Motor shall be suitable for frequent 
start/stop operation. 
 
- Rating of the motor selected shall be based on the class of duty and the load imposed by 
the equipment. The accelerating characteristics of the motor shall be matched with those of 
the coupled machine so that smooth acceleration is obtained without over heating the 
motor. 
 
- Motor shall be suitable for heavy duty, reversible, frequent starting, elevator service. 
 
- The motor KW shall be de-rated for 50ΟC ambient and heating due to VVVF control. 
 
- The class of insulation shall be `F'.  Under normal running  conditions the temperature 
rise shall be limited to class B as measured by resistance method.  
 
3) Terminal Box  
 
- The terminal box shall be amply dimensioned to receive PVC insulated and armoured 
cables with aluminium conductors. 
 
- The terminal box shall normally be provided on the top. 
 
- A suitable earthing stud shall be provided inside the terminal box. 
 
- It shall be possible to rotate the terminal box by 90 degrees. 
 
4) Cooling 
 
- Motors shall be of TEFC design. 
 
-     Cooling shall be effective in either direction of rotation. 
 
 
5) Quality of Operation 
 
- The vibration levels shall be as per IS: 12075-1987.     
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- Continuous noise level shall not exceed the limit as per IS.   
 
B.  BRAKES 
 
- Brakes shall be DC electro magnetic type. 
 
- Brake power supply 220V DC obtained through individual transformer rectifier set. 
- Brakes shall be of heavy duty type suitable for elevator operation having long mechanical 
life. 
- Brakes shall be self-aligning and quick acting type. 
- Brakes shall be electrically released and spring applied for fail safe operation. 
- Brakes shall have facility for torque adjustment. 
- The coil connection shall be brought out to a suitable terminal box. 
- The necessary rectifier and brake control system/panel shall be supplied along with the 
brake. 
 
 
C. LIMIT SWITCHES 
 
- Limit switches shall be of robust construction capable of withstanding repetitive 
operations. 
- Limit switches shall be heavy duty type either lever or rotating cam operated. 
- The limit switch contacts shall be rated at least for 10A at 110 V AC. 
- The limit switches shall be housed in robust metallic oil and dust tight enclosure 
conforming to IP: 65. 
- At least 2 NO and 2 NC contacts shall be provided for each limit switch. 
 
D. L.T. MOTOR CONTROL/VVVF PANEL 
 
Basic Design Parameters 
 
- Power Supply system - 415 V+10%/-10% 3 phase and neutral 50 HZ +3%/-6% 
- System Neutral 
- Earthed 
- Insulation level    - 2.5 kV for 1 minute 
- System short circuit level - 50 kA for 1 second. 

 
Constructional Features 
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- Floor/Wall  mounting suitable for mounting at existing Machine room 
- Single front, totally enclosed. 
- Enclosure conforming to IP:52. 
- Suitable  for  cable entry from bottom  with  detachable gland plate 
- Rear access through removable rear cover. 
- Minimum operating height of devices on panel to be 400m and maximum operating 
height to be 1900 mm. 
- Clear legible identification labels shall be provided for all compartment panels and 
control devices. 
- To ensure good earth continuity, all bolted joints shall be provided with tooth spring 
washers. 
- Two separate earthing terminals shall be provided for earthing. 
- The motor control panel of the elevator shall be provided with base   channel of 75 mm 
(ISMC 75). 
- Painting shall be shade no. 631 as per IS:5-1978 
- Pilot devices operable from the front. 
- Components and devices accessible from the front. 
- Protection against accidental contact with live parts while maintaining a compartment and 
keeping others in services. 
- Compartment door interlocked with main power isolating devices. 
- Bus bar sizes to be selected in accordance with the nominal current rating of incoming 
load break switch and for full short circuit power.  
 
 Incomers and Isolators 
 
- The motor control panel shall have one incomer MCCB of suitable rating, 50KA fault 
level. 
- The incomers shall be provided with voltmeter and ammeters complete with fuse, selector 
switches and CTs. 
- All fuses shall be HRC fuses and shall not be of bolted type in switch fuse units. 
 
Contactors 
 
- All Power contactors shall be AC4 duty as applicable with min. 25A rating. 
- Shall have at least 2 NO + 2 NC auxiliary contacts with minimum rating     of 16A at 110 
V AC. 
- For reversible drives mechanically interlocked, contactors shall be used. 
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- All coils shall be suitable for 110 V, AC with no economy resistor. 
- Insulation of coils shall be class `E' or better. Shall pick up positively at         voltage 
between 85% and 110% of the rated value. 
 
 Auxiliary Relays 
 
- Coil voltage 110V AC 
- 4 NO + 2 NC contacts rated for 10A 
 
 Timers  
 
- Coil voltage 110V AC 
- ON/OFF relay as required 
- 2 NO + 2 NC contacts 
 
 Control Transformer 
 
- Control transformer shall be double wound dry type conforming to IS: 2026- 
1977 with tapping at +/- 2.5% and +/- 5% on the primary side. 
 
 Isolating Device 
 
 a. Isolating Devices shall be triple pole with neutral MCCB, capable of 
safely breaking the full load current of the associated feeder. 
 
 b. All MCCB shall be suitable for rated system fault level. 
 
c. Control circuit shall be protected by individual control DP MCB’s with min. short 
ckt. rating 9kA and  rating 16A. 
 
VVVF Drive 
 
1. Basic Design Particulars 
 
Continuous current rating (heavy duty current rating) of VVVF drive shall be selected 
considering 150% of motor full load current(name plate current) and de-rating due to 
ambient temperature of 50Deg.C. 
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The drive shall be designed suitable for  the following  
Input parameter variations: 
- Input AC voltage             :  +/- 10% 
- Frequency                    :  + 3%/-6% 
- Combined variation             :  +/- 9% 
Control  and  regulation  equipment  shall  be  designed suitable for the following 
parameters variations: 
 Voltage   :  +/- 10% 
Frequency           :  +3%/- 6 
 
Wiring 
 
 All wiring shall be accessible from the front and shall be done by 1.1 KV grade 

PVC insulated flexible copper wires. 
 Not more than two connections shall be done at any one terminal. 
 Interlocked type identification ferrules shall be provided. 
 Auxiliary wiring shall be properly marked as per IS:5578 -1984 
 20% spare terminals with a minimum of 6 nos shall be provided. 
 All power terminals shall be stud type.  All control terminals shall be Elmex type 
rated at least for 10A and suitable for terminating 2 nos 2.5 sq. mm copper conductors. 
 
E          Cables 
 
All power cables for fixed wiring inside the premises shall be 1100 V grade, Copper 
Conductor, PVC insulated and sheath conforming to IS:1554      (Part1)-1988 armored or 
unarmored depending  on application. 
 
All flexible cable shall be1100V grade, copper conductor,  EPR insulated and CSP 
sheathed or better. 
 
Control cable shall be 1100 V grade, stranded copper conductor PVC insulation and sheath 
conforming to IS:1554 (Part1)-1988.cable shall be armored or unarmored depending  upon 
application. 
 
The cables used in the elevator installation shall conform to latest revision of IS:4289-
1984. 
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A trailing cable, which incorporates conductors for the control circuit, shall be separate and 
distinct from that which incorporates lighting and signaling circuits. All control and 
signaling cables shall have stranded copper conductor of minimum size 2.5-sq mm copper. 
20% spare cores shall be provided in each control/ signaling cable. 
 
Minimum size of Control cable shall be 2.5sq.mm copper. Minimum size of Power cable 
shall be 4.0sq.mm copper. 
 
F. Earthing 
 
Earthing of Electrical Panels, motors, brakes and other electrical equipment shall be carried 
out as per IE rules. All equipment/motor with 415V Power shall be earthed at least two 
points and equipment with 240/110V shall be earthed at one point. 
 
Tenderer shall supply all material required for earthing including supply of GI flats, 
Copper wires, GI wires, earth pits consisting of earth electrode of minimum 50mm GI pipe 
of 3mtr length, salt, charcoal etc conforming to IS.. At least two numbers of earth pits shall 
be provided at ground location for each building/Lift location. From earth pit, 50x6 GI flat 
2 run (main earthing ring) shall be taken to each machine room for earthing purposes. 
From this main earthing ring individual equipment shall be earthed conforming to IE 
rules/IS. 
 
G. Battery, Battery Charger 
 
Battery unit. 
 
Battery unit shall be lead acid sealed maintenance freetype.. The capacity of the battery 
shall be selected based on minimum site ambient temperature and shall be suitable to 
supply for short time rating of approx. 10 minutes to automatic rescue device control 
circuit, alarm bell & emergency lighting. The capacity of battery shall be supported with 
battery calculation and shall be checked at the time of approval of drawing. 
 
Battery Charger 
The charger shall have 3 phase full wave controlled rectifier bridge with their protective 
device. Input voltage shall be 415 V + 10% &− 10%, 50 Hz +3% &−6%. Charger shall be 
suitable for float charge and boost charging.   
 
04.15.07 Painting 
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After erection the elevator shall be painted as follows: 
 
All the damaged primer painted area shall be rectified by touch-up painting with primer 
paint. Then the intermediate coat of paint of required thickness shall be applied. 
Subsequently, final coat of paint of approved quality and shade shall be applied.  
 
1.Damaged and defective shop coats shall be touched up with the same type of paint as 
used for shop coat. 
 
2. Two intermediate coat of required thickness shall be applied. Subsequently final coat of 
paint of approved quality and shade shall be applied. 
 
3.  Requisite quantity of paint and paint accessories of specified quality shall be supplied. 
 
4.  Before commencing painting of steel which is delivered unpainted, all surfaces to be 
painted shall be dry and thoroughly cleaned from all loose mill scales rust and foreign 
matters.  
 
5. The specified protective treatment shall be completed after erection. All bolt heads and 
the site welds after de-slagging shall be cleaned. Damaged or deteriorated paint surfaces 
shall first be made good with the same type of paint as that  of the shop coat. Surfaces 
which will be in contact after site assembly shall receive a coat of paint (in addition to any 
shop priming) and shall be brought together while the paint is still wet. 
 
6. Where the steel has received a metal coating in the shop, this coating shall be completed 
at site so as to make it continuous over any welds or bolts. This shall be subject to the 
approval of the purchaser. Bolts which have been galvanized or similarly treated are 
exempted from this requirement. 
 
7. Surfaces which will be inaccessible after site assembly shall receive the full specified 
protective treatment before assembly.   
 
04.15.08 Testing 
 
After elevator erection is completed, visual inspection will be jointly made by the 
Tenderer, elevator manufacturer and the purchaser. The defects and short- comings found 
during visual inspection shall be rectified by the Tenderer. 
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After the supply has been connected and before the elevator is put into normal service, the 
following tests as per IS:14665 (Part 3/ Sec 1 & 2) -2000 shall be carried out. 
 
a) Tests to determine the insulation resistance between power and control lines and the 
earth. 
 
b)  Earthing tests. 
 
c) Test to determine that the motor, brake, control equipment, door locking devices and 
limit switches and control system function properly. Brake shall be tested with 25% over 
load with car at rest. 
 
d) Test to determine that the lift car raises and lowers the rated load. 
 
e) Test to determine that the car achieves the rated speed. 
 
f) Tests to determine that the safety gear stops the lift with rated load. 
 
• Prior to commencement of test, detail procedure of the tests shall be finalized in 
consultation with MECON . 
 
04.15.09 PERFORMANCE GUARANTEE 
 
After erection and commissioning of equipment, performance tests shall be carried out to 
prove the performance of the system and equipment.  
 
- These tests shall be binding on both the part of the Tenderer to determine compliance of 
the equipment / system with the performance guarantee.  
 
- All the equipment, tools and tackles required for successful completion of the 
performance tests shall be supplied by the Successful Tenderer. 
 
- All the instrumentation for the performance tests, as required, shall be supplied by the 
Successful Tenderer and shall be retained by him till the satisfactory conclusion of all tests 
at site. All costs associated with the supply, calibration, installation and return of test 
instruments shall be included in the scope of supply. All test instruments shall be as per 
standards approved by Purchaser. 
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- The guaranteed performance figures of the equipment / system have been indicated at 
relevant clauses elsewhere in the contractwhich shall be proved by the Successful Tenderer 
during the performance tests. 
 
- If the Successful Tenderer fails to achieve the guarantees set forth at relevant clauses, he 
shall investigate the causes and shall rectify and / or replace, free of cost to the Purchaser 
the defects of the equipment / system within a period of 1 (one) months from the date of 
commencement of performance and guarantee tests and against prove the guarantees.  In 
such cases, the cost of modifications including labor, materials and cost of additional 
testing etc. shall be borne by the Successful Tenderer.  
 
The following basic performance parameter tests shall be conducted : 
 
a) All equipment shall operate at rated capacity without undue vibration and undue noise 
etc.  
 
b) Measurement of noise and vibration levels.  
 
c) Measurement of power consumption of various drive motors while operating at 
performance guarantees levels.  
 
d) Continuous run system performance test.  
 
e) All other parameters of the equipment or system indicated in the specification.  
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•Performance Guarantee Parameters & Rejection Limit 
 

Performance 
Guarantee 
Parameters 

Capacity Tolerances Rejection Point Limits 

Capacity of various 
equipment without 
undue noise etc. 

As per rated 
capacity 
indicated 

(-) 0.00% Below rated capacity 

Noise Level 90 dBA at 1:86 
meter 

(+/-) 0.00 % Above this level 

Bearing Vibration 
Level 

40 microns (+) 0.00 % Above this level (peak to peak) 

 
•Guarantee for design and operation of the equipment / system shall be such as the system 
shall be capable of operating continuously for 7 days for two shift operation. 
 
•The various performance and operating parameters shall be checked as per relevant Indian 
Standards. 
 
 
04.15.10 LIST OF DRAWINGS ENCLOSED 
 
•Clearance diagram 
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04.15.11 SCHEDULE OF ITEMS  
 
SUPPLY, ERECTION, TESTING AND COMMISSIONING (Design, Engineering, 
Procurement, Manufacture, Assembly, Painting,    Inspection, Testing at works, 
Packing & forwarding etc of the equipment, erection, testing and commissioning,  
Supply of commissioning & start-up, Spares as required, Initial Fill of Oil & 
lubricants and other consumables, including performance guarantee tests as per 
Technical Specification) 
 

S.N. Items Location 

1 680Kg Capacity passenger 
elevator 

Administration building(2 Nos.), Control 
building (1 no.) 

2 1500kg Capacity passenger 
cum goods elevator 

Control room Building(1 No.) 

 
List of Mandatory Spares:- 
 
 
MANDATORY SPARE PARTS FOR 680 Kg LIFT 
 

(Mechanical&Electrical) 
1.  Machine and Brake Packing Unit No. 2 of each type 
2.  Brake lining with Rivets Set 2 of each type 
3.  Door bushings Set 2 of each type 
4.  Brake coil No. 2 of each type 
5.  Selectorscomplete No. 2 of each type 
6.  Hoist way limit switch Nos. 4 of each type 
7.  Down/Up limit switch Nos. 4 of each type 
8.  Door operator complete with bumper 

packing, gland, Micro switch etc.   
No. 2 of each type 

9.  Door hangers complete with bearing, 
Rollers, sockets Screw etc. 

Set 2 of each type 

10.  Hoist way lock complete with spring 
Rollers, Contacts etc. 

Set 2 of each type 

11.  415V AC 3 Phase contactors No. 2 of each type 
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complete with auxiliary contacts  
12.   DC contactors complete with 

auxiliary contacts 
No. 2 of each type 

13.  Fuses of each rating- Power Nos. 12 of each type 
14.  Fuses of each rating-Control Nos. 24 of each type 
15.  Switches of each type No. 2 of each type 
16.  Control Push button. Nos. 6 of each type 
17.  Auxiliary Relays complete of each 

type 
No. 2 of each type 

18.  Motor each type & rating  No. 2 of each type 
19.  Bearing of each type & size for each 

motor. 
No. 2 of each type 

20.  Car position indicator and direction 
indicator 

Set 2 of each type 

21.  Indicator at intermediate boards Set 2 of each type 
22.  Micro switches of each type No. 2 of each type 
23.  Landing button  No. 2 of each type 
24.  Landing door contact No. 2 of each type 
25.  Door safety edge contact No. 2 of each type 
26.  Car button each type No. 2 of each type 
27.  Transformers of each type & 

function 
No. 2 of each type 

28.  Electronic cards of each 
type/function 

No. 2 of each type 

29.  Charger card No. 2 of each type 
30.  Rectifier Unit No. 2 of each type 
31.  MCBs of each type and rating Nos. 4 of each type 
32.  Counterweight guide shoe No. 16Nos 
33.  Car guide shoe No. 16Nos 
34.  Magneticbrakecoil No. 2 No 

 
The above list is tentative and will be finalized during detail engineering based on 
make of elevators. 
 
The supplier shall indicate the mandatory spares with itemized price, which will remain 
valid for placement of order by purchaser after 1 year of commissioning ie at the end of 
guarantee period. 
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04.15.12 LIST OF PREFERRED MAKES (FOR MECHANICALELECTRICAL 
AND INSTRUMENTATION) / SYSTMS/ BOUGHT OUT ITEMS 
 
Note: For items not indicated below/ the Tenderer shall obtain approval from MECON in 
writting/ before proceeding on any procurement action. 
 

Sl. 
No EQIPMENT MANUFACTURER 

A. MECHANICAL EQUIPMENTS/ SYSTEMS  
1.  FLEXIBLE RESILIENT COUPLING HICLIFF/ ELECON/ ROMA/ WELMAN 

BIBY / NAW  
2.  BEARINGS SKF/ FAG/ TATA/ NEI (NBC) / NTN 
3.  GEAR BOX ELECON/ GREAVES/ SHANTHI GEARS/ 

FLENDER/ SEW/ NAW/ LENZE 
4.  CENTRIFUGAL FANS FLAK / DUVENT / KRUGER / ACCEL / C-

DOCOR/ ARF-ENGG 
5.  AXIAL FANS ABB/ ACCO/ GECATM/ DUVENT / C-

DOCTOR / ARF- ENGG 
6.  LUBRICATION SYSEMS LINCOLN-HELIOS / DELIMON-PROTOS 
7.  WIRE ROPE USHA MARIN / ORIEN / SHALIMAR 
B ELECTRICAL EQUIPMENTS/ SYSTEMS 
1.  AC MOTOR KEC / SIEMENS / ABB / 

BBL/CROMPTON/LIFT SUPPLIERS  OWN 
MANUFACTURED MOTOR OF PROPRIE 
TORY DESIGN. 

2.  CONTROL PANELS LIFT SUPPLIERS OWN MAKE PANEL 
USING APPROVED COMPONENTS 

3.  FUSES SIEMENS / L&T / ALSTOM / S&S / CGL 
/GE 

4.  AC CONTACTORS SIEMENS /L&T/CONTROLS & 
SWITCGEAR/ ABB/ BCH/ HAVELLS  

5.  BIMETALLIC OVERLOAD RELAY / 
AUX RELAY  

SIEMENS /L&T/CONTROLS & 
SWITCGEAR/ ABB/ BCH/ HAVELLS 

6.  CONTROL SWITCHES SIEMENS /L&T/ BCH / EASUN 
7.  PUSH BUTTON  SIEMENS/ L&T/ ESSEN/ BCH 
8.  TIMER/ TIME DELAY RELAY SIEMENS/ L&T/ ABB/ BCH/ HAVELLS 
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9.  CONTROL TRANSFORMER INDCOIL / AE / KAPPA / NEC 
10.  LIMIT SWITCH SIEMENS / BCH / JAYSHEE / 

ELECTROMAG 
11.  INDICATING LAMP SIEMENS / L&T/ BINAY / C&S 
12.  CT/PT AE / KAPPA/ ABB/ INDCOIL/ 

PARAGATHI / BHEL 
13.  AMMETER VLTMETER / 

WATTMETER 
AE /  MECO / RISHAB / HPL 

14.  KWHR METER ABB / HPL / RISHAB / SECUREMET 
15.  LIGHT FITTING (GENERAL) GE / PHILIPS/ RAJAJ / CROMPTON/ 

HAVELLS 
16.  MCB (MINIATURE CIRCUIT BREAK) MDS / S&S / SIEMENS / HAVELLS /ABB / 

L&T / GE 
17.  MCCB L&T SIEMENS / ABB / C&S / BCH / 

HAVELLS 
18.  MOTOR PROTECTION CIRCUIT 

BREAKER (MPCB) 
SIEMENS / L&T / ABB / C&S / BCH / 
HEVELLS  

19.  FANS KHAITAN / ORIENT / USHA / BAJAJ / 
CROMPTON 

20.  LT POWER & CONTROL CABLE / 
TRAILING CABLE  

HAVELLS / DELTON/ KEI/ UNIVERSAL/ 
GOVIND/ RAVIN/ RALLISON/ TORRENT 

21.  BATTERY EXIDE  / AMCO / AMAR RAJA 
22.  BATTERY CHARGER CALDYNE / SABNIFE / STATCON / 

CHHABI ELECTRICAL 
23.  UPS SUENEBS / EMERSON/HIREL / DB / 

NUMERIC  
24.  SWITCH SOCKET OUTLET / POWER 

RECEPTACLE 
HAVELLS / BCH / ANCHOR 

25.  PIANO SWITCH ANCHOR / FLLORA / MK ELECTRIC  
26.  TERMINAL BLOCK ESSEN / CONNECT WELL / WAGON / 

ELMEX 
27.  VFD ABB / SIEMENS / L&T –YASAKAWA 
C. INSTRUMENTATION  
1.  PRESSURE INDICATORS General Instruments / A.N. Instruments / 

Gauges Bourdon / Industrial Eqpt. Co/ 
Waaree Instruments Ltd. / Odion 

2.  PRESSURE SWITCHES Indfoss (India) Ltd. / Switzer Instruments ltd. 
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/ VarmaTrafag / A.N. Instruments / Waaree 
Instruments Ltd. 

3.  TEMPERATURE INDICATORS G.I. Consortium / Waaree instruments ltd / 
Dresser - USA 

 
NOTES  
 
1. The final make selected out of the recommended makes listed above shall be subject to 
IGGL / MECON’s approval during detailed Engineering.  
 
2. For items not indicated above, the Tenderer shall obtain written prior approval from 
MECON before finalization of any make. MECON may either accept or reject anyone or 
all makes proposed by the Tenderer, or may suggest any alternative make (s), which shall 
be binding on the Tenderer without any commercial implications.  
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04.16 PIPING WORKS  
 

04.16.01 Piping works including design, engineering, manufacture, procurement, 
shop painting, assembly, testing at manufacturer’s works, inspection, packing, 
transportation to site, unloading and storage, preservation, handling at site, 
insurance, complete installation of mechanical, electrical, instrumentation and 
other associated works, pre-commissioning, commissioning, testing and 
performance guarantee testing and handing over of  all piping, valves,  equipment, 
fittings, other facilities and all associated mechanical, civil (pavement & supports 
works), structural, corrosion monitoring system works at Compressor Station up to  
Battery Limit (Refer chapter 03.00). 

 
All materials supplied by the CONTRACTOR shall be strictly in accordance with the 
requirements of relevant material specifications enclosed with the Contract document. 
All equipments, materials, components etc. shall be new and specifically purchased 
for this job from approved vendors, duly inspected by third party inspection 
agencyalong with manufacturing certificate for relevant pressure. For other 
contractor’s supplied equipment/ materials/ parts/ components, contractor has to 
submit test certificate as per technical specification/ applicable codes/ approved QAP 
(as applicable) before supply. Latest codal provisions shall be followed. 

Piping facilities from the hook up point/ battery limit to compressor shall be 
hydrostatically tested to a test pressure equivalent to 1.5 times design pressure as per 
“Flushing and Testing of Piping System” enclosed with the Contract document. All 
valves in the piping network being hydro tested shall be kept in the crack open 
position. Holding time shall be minimum six hours.  

 
The construction work shall be carried out based on the approved drawings. 
CONTRACTOR shall carry out all works in accordance with the drawings and 
reference specifications/ documents with the Contract.  

 
The piping fabrication, erection, welding, flushing and hydro testing and painting 
works shall be carried out as per standard piping specifications enclosed with 
Contract.  
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