GENERAL SPECIFICATION

FOR

PAINTING

1.0
General

This specification along with supplement on Colour Code System defines the minimum requirements for the painting system to be followed for the project.
2.0
Scope

Contractor’s scope of work shall include, but not limited to surface preparation, procurement, supply and application of paints, on equipment vessels, machinery, piping, ducts, steel structures etc in accordance with specifications.
2.1
Extent of Works

2.1.1
The following surfaces and materials shall require painting:

a) All structural steel work, walk ways, pipe structural steel supports, ladders handrails platforms etc. FRP surface shall not be painted.

b) All un-insulated carbon and low alloy piping fittings and valves (including painting of identification marking).

c) Equipment and piping contained in a package unit as necessary.

d) Identification colour bands on all piping as required including insulated aluminium clad, galvanized, S.S. and nonferrous piping.

e) Identification lettering/numbering on all painted surfaces of equipment/piping insulated alluminium clad, galvanized, SSS and non-ferrous piping.

f) Hazardous content marking/identification signs on painted surfaces of equipment/piping.

g) Supply of all primers, paints and all other materials required for painting.

2.1.2
The following surfaces and materials shall not require painting

a) Non-ferrous materials.

b) Austenitic stainless steel.

c) Plastic and/or plastic coated material

d) Insulated surface of equipments and pipes except colour coding wherever required.

e) Painted equipment like blowers, pumps,, valves etc. with finishing coats in good condition  and with matching colour code.

2.2
Pipes and equipment shall be painted only after the mechanical completion and testing on systems are completed.

3.0
CODES & STANDARDS:

3.1
Following codes & standards shall be followed for the work covered by this contract.

	IS 5
	Colours for ready mixed paints and enamels.

	IS 101
	Methods of test for ready mixed paints and  enamels

	IS 161
	Heat resisting paints

	IS 2074
	Specifications for ready mixed paint, red oxide zinc chrome priming.

	IS 2339
	Aluminium paint for general purposes in dual container.

	IS 2379
	Colour Code for identification of pipelines

	IS 293
	Specification for enamel, synthetic, exterior,a) undercoating  b) Finishing.

	ASTM
	American standard test methods for paints and coatings

	ASA A 13.1.1981
	Scheme for identification of piping systems: American National Standards Institution.

	055900-1967
	Surface preparations standards (Swedish)


3.2
Surface Preparation Standards:

3.2.1
Following standards shall be followed for surface preparation:

Swedish standard: SIS-05-5900-1967 / ISO-8501-1-1988 

(Surface preparations standards for painting steel surface.)

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.

3.2.2
Steel structures painting council, USA (Surface preparation specifications (SSPC SP).

3.2.3
British standards (Surface finish or blast cleaned for painting) BS-4232.

3.3.4
National Association of Corrosion Engineer, USA (NACE)

3.2.5
Various International standards equivalent to Swedish standard for surface preparation are given in Table-1.

Note:
The contractor shall arrange, at his own cost, to keep a set at above standards of site.

3.3
The paint manufacturer's instructions shall be followed as for as practicable at all times. Particular attention shall be paid to the following:

a) Proper storage to avoid exposure, as well as extremes of temperature.

b) Surface preparation prior to painting.

c) Mixing and thinning.

d) Application of paints and the recommended limit on time intervals between coats.

3.4
Any painting work (including surface preparation) on piping or equipment shall be commenced only after the system tests have been completed and clearance for taking up painting work is given by the Company’s Inspector/Representative who may, however, at his discretion authorize in writing, the taking up of surface preparation or painting work in any specific location, even prior to completion of system test.

4.0
EQUIPMENT

4.1
All tools, brushes, rollers, spray Guns, blast material, hand power tools for cleaning and all equipment scaffolding material shot blasting equipment and 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.

4.2
Mechanical mixing shall be used for all paint mixing operations except that the Company’s Inspector/Representative may allow the hand mixing of small quantities at his discretion.

5.0
SURFACE PREPARATION

5.1
General

5.1.1
In order to achieve maximum durability, one or more of following methods of Surface preparation shall be followed, depending on condition of steel surface and as instructed by Company’s Inspector/Representative. 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 tool 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 St. 2 or equivalent, mechanical or power tool cleaning shall be St. 3 as per Swedish Standard SIS 055900-1967, and in case of blast cleaning shall be Sa 21/2 or equivalent as per Swedish standard SIS 055900-1967 where highly corrosive conditions exist, then blast cleaning shall be Sa 3 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 by brush on dry surface. This should be done immediately and in any case within 4 hours of cleaning of surface. However, at times of unfavorable weather conditions, the Company’s Inspector/Representative shall have the liberty to control the time period, at his sole discretion and/or to insist on re-cleaning, as may be required, before primer application is taken up. In general, during unfavorable weather conditions, blasting and painting shall be avoided as per as practicable.

5.2
Procedure of Surface Preparation

5.2.1
Manual or Hand Tool Cleaning

Hand tool cleaning normally consists of the following

a) Hand de-scaling and/or hammering.

b) Hand scraping

c) Hand wire brushing.

Rust, mill scale spatters, old coatings and other foreign matter, shall be removed by hammering, scrapping tools or 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, de-rusted and blown off with compressed air to remove all loose matter.

5.2.2
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 burnish of surface shall be avoided as it can reduce paint adhesion.  On completion of cleaning, the detached rust mill scale etc. shah be removed by clean rags and/or washed by water or steam and thoroughly dried with compressed air jet before application of paint.

5.2.3 Blast cleaning

The surfaces shall be blast cleaned using one of the abrasives: chilled cast iron or malleable iron and steel at pressures 7 kg/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 from moisture and oil.  On completion of blasting operation, the blasted surface shall be clean and free from any scale or rust and must show a gray white metallic luster, primer or first coat of paint shall be applied within 4 hours of surface preparation.

Blast cleaning shall not be done outdoors in bad weather without adequate protection nor 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 (i.e 25 to 30 microns)

5.3
Shop coated (coated with Primer and finishing coat) equipment should not be repainted unless paint is damaged.

6.0
COATING APPLICATION

6.1
General 

All application, inspection and safety procedures shall be carried out in accordance with SSPC Paintings Manuals (Vol.1, Chapter 14.2 and Vol.2, Chapter 5) and as set out below.

6.2 Supply and Storage

All coatings shall be furnished, mixed and applied in accordance with manufacturer’s recommendations and as specified herein. Mixing of different manufacturer’s coatings or applications on the same surface is not permitted.

All coating material and thinners shall be in original, unopened containers bearing the manufacturers label, batch numbers and instructions. Materials having a limited shelf life, the date of manufacturer and the length of life shall be shown. Materials older than their stated shelf life shall not be used.  

Materials shall be stored in accordance with the manufacturer’s recommendations. Coating materials that have gelled, other than thixotropic materials or materials that have deteriorated during storage shall not be used.

6.3
Pot Life

If the coating requires the addition of a catalyst, the manufacturer’s recommended pot life for the application conditions shall not be exceeded. When the pot life is reached, the spray pot shall be emptied, cleaned and a new material catalyzed.

6.4
Mixing 

Mixing and thinning directions, as furnished by the manufacturers, shall be followed. Only thinners specified by the manufacturers shall be used. During application the materials shall be agitated according to the manufacturer’s recommendations.

6.5
Un Blasted Surfaces

Coating shall not be applied within 75mm of an unprepared surface.

7.0
Application Requirements

7.1
Cleanliness

Surface shall be clean, free from dust and dry before priming or application of any coating. Any surface with a rust bloom shall be re-prepared. 

7.2
Temperature

Coating shall only be applied when the temperature of the steel is at least 30C above the dew point. Ambient air temperature must be within the limits specified by the manufacturer.

7.3
Weather Conditions

No coatings shall be applied during fog, mist or rain or when humidity is greater than 85% or on to wet surfaces.

The company has the right to suspend applications of coating when damage to the coating may result from actual or impending weather conditions.

7.4
Coats

The consistency of paint application shall be ensured. Each coat shall be applied uniformly and completely over the entire surface. Before carrying out next coat, the previous coat shall be washed with fresh water and dried. Each coat shall be allowed to dry for the time specified by the manufacturer before the application of a succeeding coat. To reduce the possibility of inter coat contamination and to assume proper adhesion between successive coats, all coats shall be applied as soon as possible after the minimum specified drying time of the proceeding coat.

8.0
Spray Application 

8.1
Equipment

a) The contractor shall ensure the availability of appropriate equipments/tools/instruments to carry out the above coatings.  

b) All equipment to be used for spray applications shall be inspected before application begins.

c) All equipment shall be maintained in good working order and shall be equal to that described in the manufacturer’s instructions.

d) All equipment shall be thoroughly cleaned before and after each use and before adding new material.

e) An adequate moisture trap shall be installed between the air supply and each pressure pot. The trap shall be of the type that will continuously bleed off any water or oil from the air supply.

f) Suitable pressure regulators and gauges shall be provided for the air supply to the pressure pot and the air supply to the spray gun. Spray equipment and operating pressures shall comply with the recommendations of the manufacturer.

g) The length of hose between the pressure pot and spray gun shall not exceed 15m.

8.2
Procedures

a) Pressure pot, material hose and spray gun shall not be kept at the same elevation where possible. When spraying inorganic zinc, the elevation difference shall not exceed 3m.

b) The spray gun shall be held at right angles to the surface.

c) Each pass with the spray gun shall overlap the previous pass by 50%.

d) The spray width shall not exceed 300mm.

e) All runs and sags shall be immediately brushed out or the surface re-coated.

f) Large surfaces shall receive two passes at right angles to each other (crosshatched)

9.0
Brush Application 

9.1
General Requirements

Coating shall be brushed on all areas which can not be properly spray coated. Inorganic zinc primer coatings shall not be applied by brushing, not even for touch up repairs.

9.2 Equipment for Brush Application

a) Brushes shall be of a style and quality that will permit proper application of coating.

b) Brush width shall be no greater than 100mm

c) No extension handles shall be used on brushes.

9.3
Procedure for Brush Application

a) Brushing shall be done so that a smooth coat, uniform in thickness, is obtained. There shall be no deep or detrimental brush marks.

b) Paint shall be worked into all crevices and corners.

c) All runs and sags shall be brushed out to prevent air pockets, solvent bubbles or voids.

d) When applying solvent type coatings, care shall be taken to prevent lifting of previous coats.
10.0
Over Spray and Drip Protection

Appropriate protection of buildings, structures and equipment from drips and spray and shall be provided to all equipment and facilities.

11.0
Safety Equipment.

Appropriate safety equipment shall be provided for painters and other workers involved in the surface preparation and application of coating systems. Work areas shall be adequately ventilated.

12.0
REPAIR OF DAMAGED AREAS

Prior to the application of any coat, damage to previous coat(s) shall be touched up by removing the damaged coatings, preparing the surface and reapplying the protective coat(s).

12.1
Coating Damage

Surfaces where coating is damaged after application of the finish coat shall be repaired as follows:

12.2
Top Coat

Top coat damaged, but base coat undamaged.

a) Remove damaged coating with a hand file.

b) Feather edges coating with a hand file.

c) Apply a new topcoat as specified.

12.3
Base Coat.

Coating damaged to base metal greater than 0.2m2 in area shall be repaired by hand tools of the damaged area to near white metal (SSPC-SP3) applying primer, intermediate coat and final coat as specified. Damaged areas less than 0.2m2 in area may be repaired as per manufacturer recommendations are as follows:

a) Prepare surface by power tools cleaning (SSPC-SP3)

b) Prime with brush applied organic zinc rich epoxy

c) Apply intermediate and topcoats as specified. Brush application is acceptable.

d) Even appearance and feathering into surrounding coasting in addition to correct dry film thickness and holidays must be achieved.

e) Coating and surrounding repaired areas shall not be damaged and complete tie in of the coating with surrounding areas shall be obtained.

13.0
PAINT SYSTEMS:

13.1
SYSTEM 1

	Surface Preparation 
	SSPC-SP-10 (Grit Blasting)



	1st coat

DFT 50 micron min
	Inorganic Zinc Silicate Primer 

	2nd Coat 

DFT 125  micron min
	HB Micaceous Iron Oxide (MIO) Epoxy 



	3rd Coat

DFT 125 micron min
	High Build epoxy 



	4th Coat

DFT 50 micron min
	Acrylic polyurethane 



	Method of application 
	As per manufacturer’s standards.


Items / Units to be coated under system 1:


New piping, vessels, structural members etc..

13.2
SYSTEM 2

	Surface Preparation 
	Manual or hand tool cleaning/ mechanical or power tool  cleaning 

	1st coat 

DFT 100 micron min.
	 Primer Coat of Two packs (cured with polyamidoamine) High Build, modified aluminum, surface tolerant epoxy mastic coating, possessing self priming properties and good adhesion to even rusted steel or aged paints.

	2nd coat 

DFT 100 micron min.
	High Build Epoxy (Polyamide cured epoxy resin medium suitably pigmented) 

	3rd coat 

DFT 50 micron min. 
	Two pack aliphatic Isocyanate cured acrylic P.U. High Glossy finish. Urethane cured Polyol Suitably pigmented

	Method of application
	Brush


Items / Units to be coated under system 2:


Existing pipes, vessels, structural members.

14.0
DFT Measurement:

The dry film thickness of the coating system shall be determined in accordance with SSPC-PA2 or by a Microsoft thickness gauge or comparable instrument in accordance with the following procedure.

1. Ten readings shall be taken for every 10m2 of painted surface.

2. 90% of all readings shall be within the specified dry film thickness.

3. Where thickness in accordance with the above procedure falls below the specified minimum, an additional coat of the intermediate or finish coat shall be applied.

	[image: image1.png]sitearfieft

onGec




	ENGINEERING SERVICES,

ONGC HAZIRA


	GENERAL SPECIFICATIONS FOR PAINTING 
	REV  0

	
	E & P GROUP
	ES-GSN-M1-11
	Page 1 of 12



[image: image1.png]