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1. References 

Reference is made to the following documents. 

 

• Offer 17811-COM 
 

2. General 

Quality if paint is guaranteed by Airpack 

 

Our paint system is based on a or brush/roller application. Painting will be done by Airpack 

painting specialists. As offered, Airpack equipment will be painted according to the paint 

schedule below. 
 

• Galvanized steel grating does not require painting. This is only galvanized part in this 

package. 

• Zinc plated and stainless steel bolts do not require painting. 

• Stainless steel 316 equipment does not require painting. There are no SS304 components 

• Instrumentation paint will be according manufacture standard. 

 

3. Surface preparation 

• All structures and equipment are designed and built in accordance with ISO standards for 

high durability of the paint systems. 

• All oil or grease shall be removed by washing the item to be painted with appropriate 

solvents or any other suitable means before beginning blast cleaning operations. This 

includes bolt holes in piping assemblies. 

• Weld spatter and remains of temporary welds, deposits or surface defects shall be 

eliminated appropriately. 

• Airpack shall protect all equipment that is not to be painted or liable to be affected by 

the presence of abrasives or paint. Special attention will be paid to avoid splashes of zinc 

paint on equipment made of austenitic steels. 

• Surface preparation shall be inspected by Airpack Quality Control prior to application of 

paint.  

 

4. Blast cleaning of carbon steel 

All surfaces to be coated, will be blast-cleaned according to: 

• the grade of cleanliness, SA 2.5  

• the surface profile, to be evaluated using SSPC-VIS 1  

• as painting is Airpack standard, no blast clean record is available.  
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After blast-cleaning, all dust must be removed using a vacuum cleaner before applying the 

paint. All blast-cleaned surfaces shall be coated before the deterioration of the "grade of 

cleanliness". In any case, any surface that has been blast-cleaned shall be coated on the 

same day.  

 

5. Paint Application 

Coating system will be from paint manufacturer Jotun. 

The products shall be delivered in their original sealed packaging and stored in such conditions 

as to avoid their degradation. The packaging shall be clearly marked with the product 

description, the batch number, the fabrication date and the expiration date. Paint shall always 

be applied to surfaces that are dry, clean and degreased, for both coating on substrate and 

previous coat. 

 

Painting work shall not proceed if: 

 

• Temperature of the substrate is less than 3°C above the dew point; 

• The relative humidity is more than 85% RH (90% RH for inorganic zinc silicates); 

• The weather is rainy or foggy, except under shelter, and subject to verification of the 

atmospheric conditions; 

• The minimum or maximum temperature of the ambient atmosphere and the substrate are 

outside the limits given in the product data sheets. 

 

Application shall be by or brush/roller. Stripe coats shall be applied by brush to all angles, 

corners, and all the welds with the same product than this to be applied on the surface to be 

painted. Different colours shall be used for all successive coats of the paint system. The finishing 

coat of the required colour shall be opaque to cover the shade of the undercoat. The 

thickness of each coat, including frequency shall be checked by Airpack. The values will be 

recorded and made available. 

 

6. Painting report 

A paint report as attached (see attachment 1) will be provided with a final coating check 

during FAT. Dry film thickness will be checked using a calibrated Fisher Dual scope MPOR 

SN040003992. Calibration certificate will be made available during FAT. 

 

7. Paint systems 

For a detailed overview of each item please refer to below paint schedule.  

 

8. Repair procedure 

In case a deviation or non-conformity has been found, this will be repaired as per below 

procedure. Where the coating has been scratched off, flaked, or in any other way damaged 

as to hamper its protective function, the coating will be grinded off 5 cm around the defect 
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and paint will be re-applied to conform with the painting system defined in this painting 

procedure. 

In case more than 5% of the equipment surface is not conform specifications, the entire part will 

be blasted and re-coated. Where blasting is not feasible, paint will be grinded off until the bare 

metal, after which it is re-coated.  

Paint schedule  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

1. Possibilities for painting of materials with ATEX certification is limited, Paint details not available 

2. Hot parts are painted with a special paint which is only available in Aluminum.  

 

 

  

MATERIAL DESCRIPTION SYSTEM TDFT  [ μm ] FINAL COLOR 

Aluminium / cast 

iron 
MAIN E-MOTORS Mfr. std. Mfr. std. RAL-5010 

Carbon Steel STRUCTURAL STEEL  1 320 RAL-1013 

Carbon Steel VALVES <120°C 1 320 RAL-7035 

Carbon Steel COOLER 1 320 RAL-7035 

Carbon Steel PIPING COLD 1 320 RAL-7035 

Carbon Steel 
PULSATION DAMPER 

COLD 
1 

320 
RAL-7035 

Carbon Steel 
PULSATION DAMPER 

COLD 
3 320 RAL-7035 

Carbon Steel PULSATION DAMPER HOT2 3 150 Aluminium 

Carbon Steel COMPRESSOR HOT PARTS2 3 150 Aluminium 

Carbon Steel COMPRESSOR 3 320 RAL-7035 

Carbon Steel PRESSURE SAFETY VALVE 3 150 RAL-7035 

Carbon Steel PIPING HOT2 3 150 Aluminium 

Aluminium LOCAL CONTROL PANEL1  Mfr. std. 100 RAL-7035 

Aluminium 
LOCAL MCC (POWER 

DISTRIBUTION PANEL)1 
Mfr. std. 100 RAL-7032 

Stainless Steel GENERAL Not painted -  
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Paint system  1 (acc. ISO 12944-2 C5M-H table S7.04,  & Jotun)  

- Structural steel & Carbon steel piping    

- Surface preparation  Sa 2½  

- Temperatures up to 120°C  

Layer Type of paint Make  DFT  

1 epoxy mastic Jotamastic 

Smart Pack 

90 µm 

2 epoxy mastic Jotamastic 

Smart Pack 

90 µm 

3 epoxy mastic Jotamastic 

Smart Pack 

90 µm 

4 Polyurethane Hardtop XP 50 µm 

    

  Total DFT 320 µm 

 

Paint system  3  

- High temperature / Carbon steel cycling use  

- Surface preparation  Sa 2½  

- Temperatures -185 up to 650°C  

- Available colours: Black, Grey and Aluminium effect  

 

Layer Type of paint Make  DFT  

1 Multipolymeric 

Matrix coating 

Jotatemp  75 µm 

2 Multipolymeric 

Matrix coating 

Jotatemp  75 µm 

  Total DFT 150 µm 
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PAINT REPORT 
 

Customer    : ... 

Purchase order number : ... 

Equipment   : ... 

Equipment item no.  : ... 

Airpack ref. no.   : XXXXX-COM 

Serial no.    : ... 

Test location    : Zierikzee 

Test date    : … 

 

Item      : SKID 

Paint system   : 1 

 

MEASUREMENTS According to Attachment #1 

 



Attachment #1

Paint measurements of Paint system Batch Number

Projectnumber 1st layer

2nd layer

Start date 3rd layer

4th layer

Material Temp. Ambient temperatuur °C 5th layer

Specification layer Thickness minimum of µ Finish date

measure measure measure measure measure measure measure measure measure measure measure measure measure measure measure Min

Layer point 1 point 2 point 3 point 4 point 5 point 6 point 7 point 8 point 9 point 10 point 11 point 12 point 13 point 14 point 15 Max

Date Min

Temperature °C

Humidity % Max

Date Min

Temperature °C

Humidity % Max

Date Min

Temperature °C

Humidity % Max

Date Min

Temperature °C

Humidity % Max

Date Min   

Temperature °C

Humidity % Max

measure measure measure measure measure measure measure measure measure measure measure measure measure measure measure Min

Layer point 1 point 2 point 3 point 4 point 5 point 6 point 7 point 8 point 9 point 10 point 11 point 12 point 13 point 14 point 15 Max

Date Min

Temperature °C

Humidity % Max

Measurements in µ during FAT

5

Measurements in µ

1

2

3

4

5
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1. SCOPE 
 


This specification covers the minimum requirements for the surface preparation and 
paint application to equipment, piping and steel structures, etc., which will be exposed to 
salty and corrosive environment for the BUSHEHR MEG PLANT in ASSALUYEH. 


 
Whilst the content of this specification defines the essential requirements of surface 
preparation and painting, they do not relieve the contractor from his responsibility to 
carry out the work in accordance with the appropriate codes and industry standards 
listed in section 4. 


 
1.1 DEFINITIONS of TERMS: 
 


1.1.1 Owner: Bushehr Petrochemical Company(BUPC) 
 


1.1.2 MC: Samt va Sooye Toseh Iranian & Namavaran Delvar 
 


1.1.3 Contractor: Chagalesh-Enerchimi-Steam joint venture 
 


1.1.4 Purchaser: The Company employed or given a contract by the Owner to provide 
engineering, procurement and construction services totally or partially for the specified 
job. 


 


1.1.5 Vendor: Any person or company employed or given a contract by the Purchaser to 
perform a specified task or to supply any services, equipment or system. 


 
1.1.6 Inspector: Person assigned by the Purchaser or Owner to inspect the specified 


services, equipment or system being provided by the Vendor. 
 
 


2. DOCUMENT PRIORITY 


 


All conflicts between the requirements of this specification, referenced specifications, 
drawings, paint manufacturer’s recommendations, the requisition, or the governing 
contract shall be referred to the Purchaser for clarification before proceeding with the 
actual work. 


 


 


3. APPLICATOR AND MANUFACTURER OBLIGATIONS 


 


3.1 DOCUMENT TO BE SUBMITTED BY THE CONTRACTOR 
 


Once the paint system has been adopted, the Applicator must submit for 
approval to the Owner: 
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- Detailed schedule of works including blast cleaning and coat application operations, 
- A description of surface preparation conditions especially properties of abrasives 


used, 
- At the time of application, the Applicator must be in possession of the application 


technical data sheets for the paint used. 
 


3.2 MATERIAL PROVIDED BY THE CONTRACTOR 
 


In addition to the application material, the Applicator must possess for his use and/or that of the 
Inspector: 


- Instruments for taking temperature, ambient hygrometry and surface moisture, 
- Instruments for checking the blasting nozzle pressure, 
- Instruments for measuring roughness of prepared surface, 
- Instruments for checking paint coat thickness and porosity. 


Or any other equipment in order to enable the Applicator to self controls each level of 
protection’s job for a quality-control clearance before inspection. 
 
 
3.3 MANUFACTURER TECHNICAL ASSISTANCE 
 


- The manufacturer must submit paint technical data sheets for approval to the Owner. 
- A representative of the Manufacturer must be present during the beginning of works 


to assist 
 
in surface preparation and paint application. The Manufacturer’s representative  shall visit 
regularly (once a month minimum) the paint application site and ensure that the paint is applied 
according to his recommendation a monthly report on problems encountered and the way to 
solve them. 
 
3.4 WAIVERS 
 


Any waivers of any article of this specification shall be submitted for written approval by the 
Owner. The Applicator may not use negligence of submitting a waiver for approval as an 
argument for not fulfilling any of this specification’s requirements. 
 


 


4. STANDARDS AND CODES 


 


All standards and codes referred to herein shall be the latest edition of such documents. 
 


The following design codes, standards and specifications shall be used for the design 
and application of painting and protective coatings, where referred to in  this specification: 
 


 







OWNER: 


 


 


BUSHEHR PETROCHEMICAL COMPANY 
MEG PLANT 


CONTRACTOR: 
 


Engineering Standard Specification for 
Paints 


 


MC : 


 


Project Area Phase Unit Dis. Doc. Seq. Contract No  : 52-98/445 


Owner Document Number  BU 20 D 000 PI SPC 409 
Rev.: Page 


04 6 of  40 


 


 


 


This document with all its rights is the property of B.U.P.C. and must be held in confidence. No disclosure, reproduction or other use of the document in 
whole or a portion is to made without the prior consent of B.U.P.C. 


 


     SSPC: Steel structures painting council 


 


PA 1 Paint application specification No. 1: Shop, field and    
maintenance painting. 


 
PA 2 Paint application specification No. 2: Measurement 


of dry paint thickness with magnetic gages. 


PA 3 Paint application guide No. 3: A guide to safety in paint  


application. SP COM Surface preparation specifications, surface 


preparation 


Commentary. 
Evaluating degree of rusting on painted steel surfaces. 


Guide to Vis 2 Guide to visual standard No. 2: Guide to 
standard method Of evaluating degree of 
rusting on painted steel surfaces. 


 
SP 1 Surface preparation specifications No. 1: Solvent 


cleaning. SP 2 Surface preparation specifications No. 2: Hand tool 


cleaning. SP 3 Surface preparation specifications No. 3: Power tool 


cleaning. 


SP 5 Surface preparation specifications No. 5: White 
metal blast cleaning. 


 


SP 6 Surface preparation specifications No. 6: 
Commercial blast cleaning. 


 
SP 7 Surface preparation specifications No. 7: Brush-off blast 


cleaning. SP 8 Surface preparation specifications No. 8: Pickling. 


SP 10 Surface preparation specifications No. 10: Near-
white blast cleaning. 


 
Paint 20 SSPC paint specifications, zinc-rich primers (Type I- 


"inorganic", & Type II- "organic"). 
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Vol. 1 Good painting practice. Steel structures painting manual. 


       ASTM: American society for testing and materials 


 


A123 Standard specification for zinc (hot-dip galvanized) 
coatings on Iron and steel products. 


 
A143 Standard Practice for safeguarding against embrittlement 


of hot-dip Galvanized structural steel products and 
procedure for detecting Embrittlement. 


 
A153 Standard specification for zinc coating (hot-dip) on iron 


and steel hardware. 
 


A385 Standard practice for providing high-quality zinc coatings 
(hot-dip). 


 
A1640 Standard test methods for drying, curing, or film 


formation of organic coating at room temperature. 
 


B117 Standard practice for operating salt spray. 
 


B695 Standard specification for coatings of zinc mechanically 
deposited on iron and steel. 


 


D95  Standard   test   method   for   water   in   petroleum   products  and bituminous materials 
by distillation. 


D185 Standard test methods for coarse particles in 
pigments, pastes, and paints. 


 
D522 Standard test methods for mandrel bend test of 


attached organic coatings. 
 


D562 Standard test method for consistency of paints 
measuring Krebs unit (KU) viscosity using a STORMER-
type viscometer. 


 
D1014 Standard practice for conducting exterior exposure tests 


of    paints on steel. 
 


D1308 Standard test method for effect of household chemicals 
on clear and pigmented organic finishes. 
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D2697 Standard  test  method  for  volume  nonvolatile  matter  in  
clear  or pigmented coatings. 


 


D3359 Standard test methods for measuring adhesion by 


tape test. D 3951 Standard practice for commercial packaging. 


 
D4366 Standard   test   method   for   hardness   of   organic   


coatings   by pendulum damping tests. 
 


D4414 Standard practice for measurement of wet film 
thickness by notch gauges. 


 


       ANSI: American national standard institute 


 


Z 129.1 Hazardous industrial chemicals precautionary labeling 
 


      AWWA: The American water works Association 


 


C-210 Liquid epoxy coating systems for the interior and 
exterior of steel Water pipelines. 


 


       BS: British standard institute 


 


1710 Specification for identification of pipe lines and service. 
 


5493 Code of practice for protective coating on iron and steel 
structures against corrosion. 


 


                          7079                     Preparation of steel substrates before application of paints 
 


                                        Part A of              paints and related products. 


 


                                                       ISO 8501-1           Group A. visual assessment of surface cleanliness. 
            
 


Part A1: Specification for rust grades and preparation 
grades of uncoated steel substrates and of steel 
substrates after overall removal of previous coatings. 
 


7079 Method for the grading of the surface profile    
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Part C2 abrasively blast-cleaned steel substrates  
ISO 8503-2         


 
4.1 CP 3012: Code of practice for cleaning and preparation of metal  


                        surfaces. 
 


Federal Condition in Container No. 141 method 3011. 
standard 


 
4.2 Swedish Preparation   of steel substrates before application 


Standard     of paints and related products-visual assessment of  
SIS 05 5900      surface cleanliness. 


 


Part 1: rust grades and preparation grades of uncoated 
steel substrates and of steel substrates after overall 
removal of previous coating. 


- RAL-K1 Ubersichtkart (color chart). 
 


 
 


5. DESIGN REQUIREMENTS 


 


5.1 Coating for the protection of equipment, piping, structural steels, tanks, etc., shall be designed 
and applied, for the application over the specified minimum surface preparation standards 
detailed in this specification in combination with the codes and industry standards listed in 
section 4. 


 
5.2 All coatings shall be suitable for applications and services in salty and corrosive environment 


conditions. The coating shall provide the dual function of protection against corrosion or 
deterioration and decoration of the surfaces painted. 


 
5.3 The paint system shall generally be based on the maximum operating temperature of the 


equipment and piping except the items affected by clauses 5.4 and 5.5, the items where 
higher temperatures are in cyclic or intermittent operation including steam out, start-up, 
regeneration, etc. 


 


5.4 The painting system for external application to internally lined items shall be based on the 
outside wall temperature. 


 
5.5 All supports, including skirts, legs, saddles, etc., shall be coated with the paint system for un-


insulated surfaces as appropriate to the metal of the equipment or piping being supported.  
 
 


6. GENERAL 
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6.1 The Contractor shall provide and maintain in good condition all plant, equipment and tools 
necessary to carry out the work in an efficient manner and provide lubricating oils, greases, 
consumable materials and parts as necessary to maintain the plant, equipment and tools in 
good working order. 


 


6.2 Where relevant, the contractor shall provide all blasting abrasives necessary to carry out the 
work. 


 
 


6.3 The Contractor shall provide skilled and experienced personnel to carry out the work together 
with competent and qualified supervision. The size of the workforce shall be regulated to the 
requirements and scheduling of the work. 


 
6.4 The contractor shall comply fully with this specification unless otherwise approved by the 


Owner. Additionally, the work will be subject to continuous inspection by the Owner’s 
inspector who will be at liberty to check at every stage that the work is being carried out in 
accordance with all aspects of this specification when specified; the Owner will required the 
provision of material samples and test panels of prepared and painted surfaces. 


 
6.5 No substitution or modification to materials and methods of application detailed in this 


specification is permissible, unless prior approval of owner has been obtained. 
 
6.6 Prior to the commencement of work, the contractor shall submit for the approval of Owner, 


fully detailed procedure as to how he intends to carry out the work within the frame work of 
this specification. The contractor shall provide full details regarding the use of a lower tier 
subcontractor, location of work, choice of materials and any such further information. 


 
6.7 Application of coatings other than inorganic zinc primer shall be delayed until completion of all 


required shop pressure testing. Application of inorganic zinc silicate primer prior to pressure 
testing with consequent covering up of welds shall only be permitted in specific cases agreed 
with Owner. In such cases application of the subsequent tie coat shall be delayed until 
completion of pressure testing. 


 
6.8 The Contractor shall be responsible for applying the full paint system to all sheeting and 


flooring contract surfaces before the sheeting or flooring is erected to avoid double handling 
and interference with other trades later in the construction program. 


 
The following surfaces and materials shall require painting: 


 
a) All steel structures, sheds, pipe racks, steel supports, ladders, stairs, handrails, 


platforms, walkways, monorails, cranes and all other steel members, unless 
specified otherwise. 


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


c) All un-insulated equipment like columns, vessel drums, storage tanks, heat 
exchangers, coolers, pumps, compressors, filters, silos, conveyors and all other 
type of handling or bagging equipment and storage bins, etc. 


 
d) All un-insulated portions of insulated equipment comprising vessel, nozzles, man 


way covers, valves, relief valves, etc., shall be painted to suit temperature condition 
involved Unless otherwise it has sufficient protection paint system for the 
environmental conditions involved by the manufacturer. 


 
6.9 The following surfaces and materials shall not require painting: 
 


a) Stainless steel surfaces except for : 
- Generally no painting is required for surface of stainless steel. However 


equipment such as columns, vessels, heat exchangers, material handling 
equipment, etc., which are to be fabricated outside of Iran and be transported on- 
deck of ocean vessels shall be painted in accordance with the designated paint 
system. 


 
- Other surface when locate in the corrosion circumstances and specified in an 


individual specification. 
b) Non ferrous surfaces (e.g. aluminum, brass, copper, etc.) 
c) The following parts of carbon steel and low-alloy steel surfaces : 


- Inner surfaces of equipment, except specified items of attachment-1. 
- Surfaces which should obviously not be painted (e.g., nameplates, valve stems, 


motor shafts, mechanically finished surfaces, etc.) 
- Bolt/Nuts for location t are frequently removed, such as manholes, inspection 


holes, girth flange of filters, etc. 
- Surfaces to be protected by wrapping (for underground piping component) 
- Metal protected surfaces (e.g. galvanized, aluminized) 


d) Plastic surfaces (e.g. TEFLON, HDPE, etc.) 
e) Finish painted surface by vendor. 
f) Interior wall surface of furnace, boiler, etc. where heat resistant treatment will be 


applied. 
g) Friction surface to be connected with high tensile strength bolts. 


 


The equipment listed below shall be shielded to prevent damage during surface 
preparation and painting operations. All openings, including those which are flanged or 
threaded, shall be sealed to prevent entry of sand, dust, or coating. Materials used for 
shielding and sealing shall be removed. 


 


- Nameplates and notices. 
 


- Packing glands. 
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- Packing Seals. 


 


- Bearings. 
 


- Rotating equipment couplings. 
 


- Rotating equipment shafts. 
 


- Lubrication fittings. 
 


- Pressure gauges. 
 


- Gauge glasses. 
 


- Motor starters. 
 


- Instruments dials. 
 


- Vents. 
 


- Exposed linkages. 
- Valve stems. 


 


- Light bulbs. 
 


- Light bulb enclosures. 
 


- Light reflectors. 
 


- Air intakes. 
 


- Rubber parts and plastic. 
 


6.10 The primer to finishing coat paint shall be from the same manufacturer for each system to 
ensure compatibility. 


 
 


 
 


7. PAINT MANUFACTURERS OBLIGATIONS 


 


7.1 Paint manufacturers must be submitted technical data sheets and test and analysis 
certificates to the Owner and the owner. The Owner shall have a month’s delay to refuse or 
approve use of the proposed products. 
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In all such cases, the contractor shall at the bidding stage provide such details of 
composition as may be necessary to establish the suitability of the product and its 
conformance with the clauses contained in the specification . 


 
The paint manufacturer shall state shelf life of all paints and protective coatings and 
shall provide recommendations for storage. All product containers shall be marked with 


 


their batch number and initial manufacture date. Contractor shall provide a guarantee 
that no such materials have been reconstituted for any reason what so ever.  
 


The latest available issue of paint data sheets for the particular batch shall be supplied 
as per paragraph 7.5. 


 


The vendor shall be responsible for ensuring that he is in possession of the latest 
available issue of the paint data sheet and product safety data sheets printed by the 
paint manufacturer of the particular batch of paint to be applied.  Such  data shall include 
specific recommendations and instructions concern. Shelf life, pot life, thinners, directions 
for thinning and mixing, drying time, curing time, recommended spray equipment, safety 
equipment, cleaning solvent and any other provisions for application of both primer and 
finish coats. Product safety data sheets shall include information concerning general 
composition, physical data hazards and precautions during and after application, 
toxicity / first aid, storage, spillage and waste disposal. These recommendations shall be 
considered an inherent part of this specification  and followed accordingly. The vendor 
shall , if requested, provide the latest original issue of the paint manufacturer’s data 
sheets with their technical offers for approval . 


 
Manufacturer recommendations and safety instructions form part of this specification. In 
case of conflict, the manufacturer’s recommendations take precedence. 


 
 


 


8. SURFACE PREPARATION 
 


Surface preparation should remove foreign bodies to allow the type of priming paint 
used to wet the surface thoroughly and develop adequate adhesion. 


 
Selection of abrasives for blast cleaning shall be in accordance with the 
recommendations give in SSPC-SP COM and the recommendations agreed with the 


 


individual paint manufacturer for each type of paint used . Generally, this shall 
give a surface profile or anchor pattern within the range 50-75 microns with 
rogue peaks of maximum amplitude 100 microns. Spent abrasives shall be 
completely removed from the prepared surface by either vacuum cleaning or 
stiff brushing. For inorganic zinc primed surfaces the abrasive shall be hard 
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sharp and angular, for which reason shot shall not be acceptable. The surface 
profile shall be checked in conjunction with and approved roughness compactor. 


 
Surface preparation shall not take place in the following conditions : 


a) At temperatures below 5°C (41°F) 
b) When the relative humidity is greater than 85% 
c) When the metal surface temperature is less than 3°C (5°F) above the ambient 


dew point. 
d) Outside daylight hours on exterior locations. 


Surface preparation may also be suspended at the direction of the Owner‘s 
inspector, when adverse weather conditions are likely to develop before painting 
could be carried out. 


 
All abrasives shall be free of all dust, dirt and other foreign matter. They shall be kept 
dry all the times and shall not be recycled, unless permitted by Owner. 


 


The compressed air supply used for blasting shall be free from water and oil.  Adequate 
separators and traps shall be provided and these shall be kept emptied of water and 
oil. Accumulations of water and oil shall be removed from the air receiver by regular 
purging. This clause shall also apply to air used for the dusting of cleaned surfaces. 
The pressure and the volume of compressed air supply for blast cleaning shall meet 
the work requirements. 


 
No acid washes or other cleaning solutions or solvents shall be used on metal surfaces 
after they have been blasted. This includes inhibitive washes intended to prevent rusting. 


 


Surface preparation shall result clean surface compatible to SA 2½ as per Swedish 
standard 05 5900. 


 
Chipping, scraping and steel wire brushing using manual or power driven tools can not 
remove firmly adherent mill scale and shall only be used where blast cleaning is 
impractical, with the approval of Owner inspector such preparation shall be in 
accordance with photographic illustrations in SIS 055900 grade C ST 2 or 3 as specified 
. 


 
Surface preparation operations shall be terminated early enough during the day to 
permit application of the adopted primer on the prepared surface before the sunsets 
and rust sets in. If, exceptionally, surface preparation is authorized at night, the prepared 
surface shall be wiped the next morning. They shall be freshened with light sand 
blasting before the primer is applied. 


 
A 50 mm wide strip along the perimeter of the sand blasted surface shall be left unprimed 
unless adjacent surfaces have already been coated or if it is the last part of the surface to 
be prepared . Surface preparation shall be extended at least 25 mm to the interior of 
coated adjacent surfaces . 
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During surface preparation, care shall be taken not to damage or alter identification 
plates, machined surfaces and parts coated in the factory. These parts shall be properly 
protected. 


 
Any oil, grease, dust or foreign body present on the surface after surface preparation 
operations shall be removed before painting . If rust reappears on the surface, the 
surface shall be re-blasted. 


 


Copper slag or coal slag shall not be authorized for surface preparation . 
 
 


9. STORAGE, MIXING AND THINNING OF PRODUCTS 


 


9.1.1 STORAGE CONDITIONS 
 


9.1.2 All paint and thinner containers shall be kept closed before use and stored under 
shelter 


 


9.1.3 Any paint which has gelled or settled during storage shall not be used . 
 


9.1.4 Any paint for which the shelf life is expired shall not be used . 
 


MIXING 
 


9.1.5 All the ingredients in each container shall be thoroughly mixed and homogenized. 
Mechanical mixing shall be such that all pigments or other agents are held in solution 
during application. Manual mixers are not authorized. Mixing shall be done according to 
the manufacturer’s recommendation. 


 


9.1.6 Paint mixed in the original container shall not be transferred until all settled particles 
have been remixed with the medium. This does not imply temporary removal of part of 
the medium to facilitate mixing. 


 
9.1.7 Paint shall not be mixed or held in solution with air bubbles. 


 


9.1.8 If a skin has formed in the container and the skin is thicker than 1 mm, the paint shall 
not be used. 


 
9.1.9 All pigmented products shall be strained after mixing unless applicator equipment is 


provided with adequate strainers. 
             Strainers must allow all pigments to pass through, but not any skin. 


 
9.1.10 Products with unlimited pot life or which do not alter on standing may be mixed at any 


time; however, if they have set, they must be mixed immediately before use. Paint shall 
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not be kept in the spray equipment pots overnight, but shall be put back into a closed 
container and remixed before re-use. Containers must be marked with the involved 
paint’s pot-life. 


 


THINNING 
 


9.1.11 No thinners are to be added unless necessary for proper application. Thinning must 
never exceed manufacturer recommendations. 


 
9.1.12 Thinners used must be those suggested by the manufacturer. 


 


9.1.13 When use of thinner is authorized by the manufacturer, it shall be added during mixing. 
Applicators shall not add thinner after the paint has been thinned to proper 
consistency. Thinners must be added under the guidance of a specialist who is 
thoroughly familiar with the quantity and type of the added thinner. 


 
 


10. PRIMING 


 


Prepared surfaces should be primed generally within four hours or before visible re- 
rusting occurs. Cleaned surfaces shall never be left overnight prior to coating, in such 
case re-blasting or re-cleaning is necessary. 


 


In order to minimize contamination between successive coats of paint, over coating of the 
preceding coat shall be done as soon as it is permitted by the particular specification, and 
not delayed beyond the period specified. When delays are unavoidable, the painted 
surface shall be thoroughly cleaned and dried to the satisfaction of Owner before over 
coating may take place. 


 
Any primed surface which has been exposed for more than a few days will have become 
contaminated and should be cleaned down with fresh water and allowed to dry before 
over coating. 


 


Primed and painted surfaces which have been exposed to marine conditions, including 
shipment overseas, will be contaminated with salt and should be lightly wire brushed, 
then washed with fresh water, before over coating. 


 
10.1 Although zinc rich primers are very effective in preventing rusting, extended exposure 


develops a surface contaminated of zinc corrosion products which rich impair the 
adhesion of subsequent coats. Zinc rich primers, both organic and inorganic which have 
been exposed long enough to develop white surface staining, should be prepared for 
over coating by one of the following methods: 


 


a) Light blast cleaning and dust removal. 
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b) Wire brushing, followed by water washing. 
 


c) Scrubbing with fresh water, using bristle brushes. 
 
 


11. PAINTING 


 


All painting shall be carried out in conformity with this specification and with the paint 
manufacturer's recommendation. Paint application shall also follow the procedures 
covered SSPC-PA 1" Shop, field and maintenance painting". 


 


 


Hand mixing of paints shall only be permitted for containers up to 5 liters. All larger 
containers shall be mixed by mechanical agitators and brought to a uniform consistency. 
Where pigment separation readily occurs, provision shall be made for continuous mixing 
during application. 


 
Two-pack paints shall be mixed in strict accordance with manufacturer’s instructions. The 
pot life of such paints shall be specifically noted and any mixed paint which has exceeded 
its pot life shall be discarded irrespective of its apparent condition. 


 
Contractor shall avoid contamination of any adjacent items of plant and equipment by 
paint over spray, drips or spillage, providing appropriate protection, where necessary. 
Stainless steel and high nickel - chromium alloy surfaces shall be protected against over 
spray or paint drips, particularly those containing metallic pigments. If any such 
contamination does occur, the paint shall be immediately and thoroughly removed by 
contractor. 


 
Painting shall not take place under adverse weather conditions, in particular rain, fog, 
snow or when such conditions are likely to occur before the paint has become dry. 
Painting shall not take place in the following conditions: 


 
a) In particular rain, fog, snow, or when such conditions are likely to occur before the 


paint has become dry. 
 


b) At temperatures below 5°C (41°F). 
 


c) When the relative humidity is greater than 85%. 
 


d) When the metal surface temperature is less than 3°C(5°F) above the ambient dew 
Point. 


 
e) In the case of exterior locations, painting may also be suspended due to wind 


speed at the discretion of owner. In cases where moisture tolerant coatings are 
used, painting may proceed on damp surfaces within the limits recommended by 
the manufacturer of the particular coating being applied. 
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f) Painting shall not be carried out outside daylight hours on exterior locations. 
Painting may also be suspended due to dusty conditions. 


 
The method of application shall be selected to ensure that the paint is applied in a 
uniform manner to the prescribed film thickness without any runs, sags or other 
blemishes. The pressure and volume of the compressed air used for spray application 
shall meet the work requirements and be free from oil and water contamination. Traps, 
separators and filters shall be emptied and cleaned regularly. Application of primers on 
wire brushed surfaces shall be by brush. 


 


To ensure that the minimum thickness is achieved on all angles, corners, bulkheads, 
welds, etc., such edges shall be stripe painted separately before applying the main 
system. Holding primers shall only be permitted where they are obtained from the same 
manufacturing source as the main priming coats, and where the manufacturer is able to 
provide a full guarantee that satisfactory inter-coat adhesion will occur. 


 


 


Where further painting is to be carried out, zinc silicate primers shall be sealed with a tie 
coat as soon as practical after complete curing has taken place, to avoid salt or chemical 
contamination and to seal the porous nature of the primer. The tie coat shall be selected 
to ensure sound adhesion to the zinc silicate primer and be compatible with the finishing 
coat process. When over coating with aluminum silicone paint is designated, a tie coat is 
not necessary. Overspray and dry spray of inorganic zinc silicate primers shall be 
removed prior to application of subsequent tie coats or top coats. 


 
In all instances where two or more coats of the same paint are specified, such coatings 
shall be of contrasting colors so that each stage of the work can be readily identified and 
film thickness determined accordingly. This also applies to the surface prepared and the 
color of the first primer coat. 


 
Intervals between coats shall comply with manufacturer’s recommendations and should 
generally be kept to the absolute minimum in order to prevent contamination between 
coats. Where contamination occurs between coats, this shall be completely removed, 
generally by washing with a suitable detergent solution and rinsing with clean fresh water. 


 
11.1 All points of damage to paint work incurred at any stage of the work, including shop 


welding operations, shall be re-prepared by blast cleaning to the original standard and 
recoating with the specified priming coat to restore the film thickness. In all such 
instances preparation shall extend 25 mm into the sound paint work and a further 25 
mm of sound paint work shall be lightly blasted to etch the surface. Repainting shall 
then over the prepared surface and the etched paint work. Where blast cleaning can not 
be carried out, surface preparation of points of damage by scraping and power wire 
brushing is acceptable provided specific approval is given by owner. In such instances, 
modification of the originally specified primer may be necessary to suit the changed 
method of surface protection. 
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11.2 Preparation of weld margins shall be preceded by the removal of masking tape where 


fitted and shall involve the removal of all flux, welding spatter and other foreign matter 
as described in section 4 of SSPC-SP-COM. Where blast cleaning is used, this may be 
by means of portable vacuum blast apparatus. Where power wire brushing is used, 
excessive cleaning to the extent (this is liable to produce a polished surface) shall be 
avoided. 


 
11.3 Shop contact surfaces of structural steel having normally bolted joints shall be painted 


one coat of primer, tie coated and brought together while the paint is wet. 
 


11.4 Where touching up prior to top coating of zinc based primers involved , this shall be 
preceded by thorough cleaning with solvent or an emulsion type cleaner to remove all 
oil and grease. This shall be followed by thoroughly hosing down with clean potable 
water which in the case of surfaces that have not been tie coated shall be carried out in 
conjunction with manual scrubbing with stiff brushes in order to remove all surface dirt 
and other contaminants, zinc corrosion products (white rust), etc. 


 
11.5 Where touch up of a shop applied inorganic zinc silicate primer is involved, the type of 


paint employed for touch up shall be two pack zinc rich polyamide cured epoxy primer 
for temperatures up to 150°C and ethyl silicate based inorganic zinc primer for 
temperatures in excess of 150°C. 


 


11.6 Particular attention shall be paid to the manufacturer's instructions on storage, mixing, 
thinning and pot life, The paint shall only be applied in the manner detailed by the 
manufacturer, e.g. brush, roller, conventional or airless spray and shall be applied under 
the manufacturer’s recommended condition. Minimum and maximum time intervals 
between coats shall be closely followed. 


 
11.7 Where painting is specified for austenitic stainless steel or high nickel-chromium alloys, 


the paint shall meet the following criteria necessary for the mitigation of chloride stress 
corrosion cracking and liquid metal embrittlement. 


 
g) The dried out coat shall attain excellent condition to prepared surfaces. 


 


h) Within the temperature range specified, the coating shall not deteriorate in service. 
 


i) The composition shall not contain free chlorides or other halides after curing, 
although trace amounts such as slight impurities in new materials are acceptable. 
Chloride or other halides tied up within the cured resin chemical molecule are 
acceptable, unless they are subject to release through aging within the 
temperature range specified. 


 
j) The formulation shall not include zinc. 
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11.8 All beveled ends of equipment's nozzles shall be coated by weld able rust inhibitor to 
provide rust and corrosion protection at joints prior to welding. 


 
 


12. GALVANIZING 


 


12.1 Hot-dip galvanizing shall be in accordance with ASTM A123 or A153, as applicable. 
 


12.2 Nuts, bolts and washers may be either hot-dip galvanized or mechanically galvanized in 
accordance with ASTM B695, class 50 or higher. Galvanized bolt shall be ASTM A325 
type 1 or ASTM B695 class 50 or higher. 


 


12.3 Recommendations in ASTM A385 shall be considered when designing fabricated 
structural steel items which will be hot dip galvanized. 


 
12.4 All members and assemblies warped during galvanizing shall be straightened in the 


shop. 
 


12.5 Where renovation of galvanized steelworks structures is required in localized areas 
where the galvanizing has been mechanically damaged or has been welded or burned 
adjacent to shop welds, all accessible weld flux and spatter shall be removed as 
described in section 4 of SSPC-SP-COM. The surface profile of the area shall then be 
reinstated by means of sweep sand blasting employing portable vacuum blast 
apparatus and extending the cleaning process for an approximate lap over distance of 
50 mm at each side of the weld or around the perimeter of the damaged area . 


 
12.6 In locations where blasting is impracticable, hand tool cleaning and power wire brushing 


may be used at weld areas supplemented by thorough abrasive sanding at lap over 
areas. Excessive power tool cleaning to the extent that this is liable to produce a 
polished surface shall be avoided. 


 


12.7 or touch up of galvanized steelworks structures, a single pack zinc rich epoxy primer shall 
be used, employing two brush coats each at 75 microns dried film thickness in order to 
provide a weight of zinc approximately equivalent to that as deposited on adjacent 
galvanized surfaces. Application shall lap over for a distance of 50 mm at each side of 
the weld or around the perimeter of the damaged area. 


 
Where requiring painting , new galvanized surfaces shall be thoroughly degreased with 
white spirit or emulsifying agents and chemically etched either by a proprietary 
pretreatment solution, or by using a two-pack etching primer in the painting process. 
Weathered galvanized surfaces shall be prepared by steel wire brushing to remove all 
corrosion products and followed by degreasing with white spirit. 
 


 


12.8 Care shall be exercised to limit surface preparation of galvanized surfaces to the lap over 
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areas requiring over coating and to avoid excessive removal of the zinc protective layer. 
 


12.9 It shall be the manufacturer’s responsibility to safeguard against embrittlement in 
accordance with ASTM A143. 


 


12.10Purchaser reserves the right to reject any unsatisfactory materials and misfit members 
resulting from galvanizing or to made corrections on the job. 


 
 


13. INSPECTION 


 


13.1 The owner have the right to take a sample from each paint batch at any time and  give it 
for test in charge of the manufacturer. 


 


13.2 Contractor shall advise the Owner before commencing specific paint applications. 
 


13.3 Owner shall have the right to inspect the paint work at all stages and to reject any and all 
tools, instruments, materials, staging or equipment or work, which do not conform to the 
specification 


 


13.4 In addition, the paint manufacturer shall be permitted all reasonable access to monitor 
surface preparation and application at his discretion. Independent inspection may also 
be employed for full time supervision at the discretion of the Owner. 


 
13.5 Inspection by the paint manufacturer or an independent inspection service shall not 


relieve the contractor of responsibility for ensuring that the work is carried out in 
accordance with the specification. 


 
13.6 Before commencement of shop preparation and painting, a meeting between the coating 


manufacturer, contractor and Owner’s representative shall be convened, to establish 
and agree, when necessary, visible blast standards, blast profile, satisfactory 
application of the coatings and agreement and calibration of inspection equipment. 


 
13.7 The acceptance or rejection of preparatory work and application is the sole right of Owner 


or his authorized representative. 
 


13.8 Each coat shall be inspected prior to application of the next coat. Areas found to contain 
runs , overspray, roughness . Cracks or other signs of improper application, shall be 
repaired or recoated in accordance with the project specification. 


 


13.9 Each coat paint shall be free from defects and damage. Finished paint shall have the 
correct shade, degree of gloss and evenness and be free from tackiness after drying/ 
curing and from cracks, holidays, runs, sags, wrinkles, patchiness, brush or roller marks, 
or other defects that may be deleterious to the quality of the coating. 
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13.10Prior final acceptance of completed work, a joint inspection shall be made by contractor 
and Owner and an agreed inspection report signed by both parties. 


 
 


14. QUALITY CONTROL AND TESTING 


 


14.1 Contractor shall submit to Owner for approval, his proposed quality control and testing 
procedures covering all phases of surface preparation and paint application, as may be 
carried out in the shop and/or field respectively and associated procedures which define 
how control is established and maintained. The procedures shall form part of the 
"Quality Assurance Manual." 


 
14.2 The quality control procedures shall be in the form of an inspection and test plan which 


references all test procedures, witness points, acceptance and rejection criteria, and 
frequency of testing and how control of quality is measured and maintained. 


 
14.3 Where appropriate, results shall be plotted on statistical control charts showing upper and 


lower limits of acceptance. 
 


14.4 Manufacturers of all materials shall supply test certificates of all tests performed and a 
certificate of compliance stating that the material meets the requirements of the 
applicable specifications. 


 


14.5 Tests shall ensure that the quality of the surface coating is in accordance with that 
specified and shall include, but shall not be limited to ; thickness testing, adhesion 
testing, holiday testing, abrasion testing, solvent testing, etc. 


 
14.6 Requested tests should be carried out in accordance with ASTM standards  as specified 


in SSPC (good painting practice) volume 1 page 217 & 218. 
 


14.7  HUMIDITY CHECK 
 


The air’s relative humidity shall be measured with a psychrometer. Surface preparation and/or 
paint application operations shall not commence until relative humidity is less than the limits set 
in paragraphs 8.3. Relative humidity shall be measured  and recorded a minimum of six (6) times 
a day whence two (2) times before commencement of work. Moisture on the surface being 
prepared or painted shall be measured every day with a surface moisture indicator before 
beginning surface preparation operations or applying a coat of paint . 


 


 
14.8 ROUGHNESS CHECK 
 


Total angular roughness Rt of the surface shall be measured after 
preparation and recorded or an impression made with : 
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- RUGOTEST LCA-CEA N3-Ba 11 degree or equivalent. 
- Tested “Press-O-Film” pads or equivalent. 
- Electronic roughness tester (PERTHOMETER type or equivalent) . 


A minimum of one measurement or impression shall be made per square 
meter of prepared surface. 


 
 


14.9 THICKNESS CHECK 
 
Dry paint thickness shall be measured with a magnetic probe, such as Micro test or 
ELCOMETER or equivalent. It is imperative that the magnetic probe be calibrated for 
 
each thickness of coating steel support with a non-magnetic block whose thickness is as close 
as possible to the coating being checked. 
 


Each coat’s thickness and total thickness shall be checked. Make five (5) separate spot 
measurements spaced evenly over each section of the structure 10  square meters in area 
(divide the entire surface in 10 square meter areas). 


 
On each spot, make 3 readings by moving the probe a short distance for 
each new gage reading. Discard any unusually high or low gage reading that 
cannot be repeated consistently. Take the average of the three (3) gage 
readings as the spot measurement. 


 
Inorganic zinc silicate : 


 


Before over coating it shall be checked, with the solvent recommended by 
the paint manufacturer, that the hydrolysis is complete by soaking the 
surface with a rag impregnated with the recommended solvent . 


 
Thickness checking shall be made after the application of the zinc silicate 
coat. Thickness shall be in the range 50 to 90 microns. 


 
For each successive coat, the minimal allowable thickness shall be at least 
80% of the specified thickness, the maximum thickness shall not exceed 
150% of the specified thickness. 


 


For the total system, the minimal allowable thickness shall be at least 80% of the 
specified thickness, the maximum thickness shall not exceed 150% of the specified 
thickness unless the paint remained soft or shows mud crack or orange skin or wrinkling 
pinhole and intercoat delamination which cause rejection of the paint . 
 


Surfaces with coat thickness out of tolerance shall: 
 


- Should be sand blasted if too thick and repainted. 
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-     receive and additional paint coat to obtain specified thickness. 
 


14.10In order to achieve the specified dry film thickness , frequent checks of wet film thickness 
shall be carried out during the paint application with film thickness gauges such as the 
ELCOMETER wheel or comb type. 


 
14.11In the event of the film thickness not meeting the specified requirements, additional 


coat(s) of the paint concerned shall be applied in compliance with the specified 
requirements. 


 
14.12The degree of curing of zinc silicate based paint systems shall be checked by the 


determination of the resistance of the coating to methyl ethyl ketone (MEK). After 
rubbing the coating for one minute with a rag soaked in MEK, the coating shall not be 
softened and shall resist scraping with a fingernail. 


 
14.13 POROSITY CHECK (FOR INTERNAL LINING ONLY) 


 
Coating integrity shall be checked with a direct current holiday detector. The electrode shall 
consist of an eighty (80) cm2 cellulose sponge soaked in a 1% detergent solution in potable 
water .The instrument shall be calibrated and checked every hour to indicate a coating 
porosity of 80 000 ohms under a voltage of 67.5 volts between the ground and wet 
sponge . a resistance of 90 000 ohms indicates no porosity . 
Sponge displacement speed on the surface shall not exceed 0.3 meters per second (1S 
meters per minute). The sponge shall be moved back and forth so that is passes over the 
same area twice. The measurement is taken on the second pass. A minimum of ten 
percent of the painted surface shall be examined. 
If there is any porosity, the inspector or the Owner representative shall have the entire 
painted surface inspected. 
An alternating current holiday detector should preferably be used. In this case, the 
voltage between the painted steel surface and the test electrode shall be 5 volts micron of 
paint coat thickness. 
The inspector shall mark defective areas for repair. Any porous area shall be repaired in 
accordance with paragraph 7.4 .when the number of pores is greater than 3 per square 
meter, the entire area shall be blast cleaned and repainted as per this specification. 


 
 
14.14 ADHERENCE CHECK 


 


Paint adherence shall be checked as per ASTM method D 3359. Method A (X-cut) 
shall be used for paint film thicker than 125 microns, method B (lattice pattern) shall be 
used for paint films up to 125 microns. 
Test method A: An X-cut is made in the film to the substrate; pressure-sensitive tape is 
applied over the cut and then removed. Acceptable rating are 5A (No peeling or removal) or 
4A (Trace peeling or removal along incisions or at their intersections). 
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Test method B : A lattice pattern with either six or eleven cuts in each direction (cross is 
made in the film to the substrate , pressure-sensitive tape is applied over the lattice and 
then removed , and adhesion is evaluated by comparison with descriptions and 
illustrations . Spacing between the cut lines shall be 1 mm for film thickness up to 50 
microns and 2mm for film thickness from 50 to 125 microns. Acceptable results are rate 
5B (the edges of the cuts are completely smooth; none of the squares of the lattice is 
detached) or 4B (Small flakes of the coating are detached at intersections, less than 5% of 
the area is affected. 
If the test is unsatisfactory, the entire surface shall be blast cleaned and repainted. 
Recoating after this destructive test is at the Applicator’s expense. 
 
 


14.15 EXTENDED INSPECTION 
 
Any extension of inspection time due to the above cited reasons and repairs shall not be 
billed as additional costs. 
 


14.16 INSPECTION RESULTS 
 


All quality control results shall be written up into reports. All reports shall be submitted to 
the Owner during provisional acceptance of the paint. 
 


14.17 REPAIR OF DEFECTS OR DAMAGE 
 


14.17.1 Any defect or damage that may occur shall be repaired before the application of further 
coats and where necessary the particular surface(s) made paint free. Remedial work 
shall be carried out prior to packing for shipment. 


 
14.17.2 Areas where due to inadequately prepared surfaces, solvent entrapment, excessive 


application of prime and/or finish coats , etc., the tested paint system consistently fails 
to meet the required test standards for adhesion/ cohesion, the contractor shall remove 
the affected area by blast cleaning and shall reapply the full paint system to meet the 
required standard. 


 
14.17.3 Areas which are to be overcoated shall be thoroughly cleaned free from grease, oil and 


other foreign matter and shall be dry. The surfaces shall then be prepared to the 
standard as originally specified (for large damaged areas), or prepared to the highest 
possible standard using mechanically operated tools (for small local damaged spots up 
to 1 m²). 


 


14.17.4 Subsequently additional compatible coats shall be applies, until they meet the 
specification. These additional coats shall blend in with the final coating on adjoining 
areas. 


 
14.17.5 During the agreed maintenance period, any observed defective coatings, rusted areas 
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or failures developing in the paint systems, shall be repaired to the satisfaction of the 
Owner/ Owner inspector. 


 
 
14.17.6 When factory painted or painted surfaces have been marked in handling, the damaged 


paint and non-adherent paint shall be removed and the surface thoroughly cleaned. 
The edges on the damaged area shall be smoothed. Surface preparation shall extend 
approximately 5 cm into the sound coat. The primer and finishing coats  shall  be applied 
in accordance with paragraph 11. 


 


Note: 


 


If sand blasting is not applicable for any reason to be agreed upon by Owner or 
Inspector, zinc silicate primer shall not be used for touch up repairs. Zinc rich 2 components 
epoxy primer or an approved epoxy primer formulated for application on hand or 
mechanically brushed surfaces should be used instead. The touch up primer shall be 
compatible with the paint system. 
 
 


15. PAINT SYSTEM 


 


15.1 Paint system applicable shall be in accordance with, table-2. Finish coat/decorative 
colors & color coding shall be as per table 3 & 4 respectively. All other items 
(Equipments/Machinery…) not conforming to these tables, should be based on 
manufacturer painting procedure/Routine totally or in part. 


 


 


15.2 All temperature ranges indicated in the tables are maximum operating temperatures of 
the pipe and/or equipment. 


 
15.3 Following primers and finish coats are covered in table-2. (For details see table-1) 


 


a) Primers 
 


- P1 : 


 


 
Inorganic zinc silicate. 


 - P2 : 
- P3 : 
- P4 : 
- P5 : 


Zinc chromate etch primer. 
Rust inhibitive, organic resin (un-pigmented) 
Rust inhibitive, organic resin (red oxide pigmented) 
Zinc Rich Epoxy Primer 


b) Finish Coats 
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- F1 : 
- F2 : 
- F3 : 
- F4 : 
- F5 : 


 
- F6 : 
- F7 : 
- F8 : 
- F9 : 
- F10 : 
- F11 : 


Epoxy polyamide. 
High build epoxy polyamide. 
Silicone and acrylic resin. 
Silicone resin or modified aluminum. 
Modified inorganic coating. Silicone resin. Methoxy and silica & 
Iron oxide. 
Aliphatic acrylic polyurethane. 
Epoxy phenolic/Amine. 
Aliphatic polyurethane resin. 
High build coal tar epoxy 
High build / High solids epoxy 
Inorganic silicate. 


 


15.4 STENCILING 
 


15.4.1 Contractor shall be responsible for stencil marking of all tanks, vessels & equipment in 
accordance with Owner instruction for item numbers in English and /or Farsi. 


 
15.4.2 Storage tanks shall have digits stenciled in black on white background and with 


white, on black background, at minimum of 1.5 m height, on at least two sides. 
 


15.4.3 On piping, the line contents are to be written in full or with chemical formula with 
direction of flow and pressure temperature conditions. 


 
 


16. STORAGE LIFE AND PACKAGING 


 


16.1 All paints materials shall show no thickening, curdling, gelling or hard cracking when 
tested as specified in federal standard No. 141, method 3011, after storage for 24 
months from date of delivery in a full tightly covered container. 


 


16.2 The packaging shall meet the relevant requirements of ASTM D3951. 
 
 


17. LABELING 


 


17.1 Labeling shall be as per ANSI Z129.1, precautionary labeling of hazardous industrial 
chemicals. 


 


17.2 Each container shall be legibly marked with the following information: 
 


- Name of paint 
- Specification no. 
- No. of component 
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- Color 
- MESC No. 
- Type of spray 
- Kind and size of spray nozzle tip 
- Cleaning materials 
- Maximum temperature resistance 
- Flash point ( C) 
- Pot life (hours) 
- Dry time for over coating 
- Kind of thinner 
- Lot number 
- Stock number 
- Manufacturer's name and address 
- Date of manufacture 
- Shelf life 
- Quality of paint in container 
- Information and warnings (if needed) 
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TABLE-1 
 


PRIMERS AND FINISHING 
 


P1: One coat of two pack inorganic zinc silicate primer. Vehicle is Inorganic ethyl silicate 
(self- curing).pigmented with zinc dust plus trace colorant. Solvent  used alcohols, glycol ether 
(no organic binders).Volume solids approximately 60% (volatiles measurement method)SSPS 
requirements :.conformity with SSPC-paint 20-89 except that leaving a minimum of 85% 
metallic zinc by weight in dry film, Minimum finished dry film thickness 75 microns (3 mils), 
Temperature resistance up to 400°C. 
 
P2: Two packs Poly Vinyl Butyral resin zinc chromate etch primer or chemical treatment 
mordant solution. The coating used shall be as recommended for the treatment of new 
galvanized surface by the manufacturer of the top coating system to be subsequently applied. 
 


P3: One coat of single pack rust inhibitive coating,( clear lacquer).vehicle are organic resins(un-
pigmented).Volume solids 45%, Dry film thickness 15 microns, Temperature resistance -55 to 
180°C. 
 


P4: One coat of  Single  pack  rust  inhibitive  coatings  (pigmented  lacquer).vehicle  are 
organic resins. Pigment is red oxide, Dry film thickness 20 microns, Temperature resistance up 
to 180°C. 
 


P5:   A two component, metallic zinc rich epoxy primer which complies with the  composition 
and performance requirement of SSPC paint 20 volume solid percentage of 50%, Dry film 
thickness 50-60 microns. 
 
F1: One coat of two pack epoxy vehicle is epoxy resin  and  polyamide  curing agent, 
pigmented with inert light fast non-toxic, Dry film thickness 25-50 microns (1 to 2 mils), Volume 
solids 35-48%, Temperature resistance up to 120°C. 
 
F2: One coat of two pack epoxy .vehicle are epoxy resin and polyamide curing agent 
(chemical  curing).pigmented  with  inert  light  fast  non-toxic  pigments.  Volume solids 


%55-66. Minimum dry film thickness 125 microns. Temperature resistance up to 90°C. 
 


F3: Single pack silicon acrylic. vehicle are  silicon  and  acrylic  resins  .  Pigmented with 
titanium dioxide and heat resistant colorant. Volume solids 30 to 35%. Dry film thickness 25-40 
microns(1-1 1/2 mils).Temperature resistance 200°C. 
 


F4: One coat of single pack pure silicon or silicon modified. heat resisting paint 
(Aluminum).vehicle is Silicon resin-pure or suitably modified. sigmented with aluminum. Volume 
solids 30-40%.Minimum dry film thickness 25 microns (1 mil). Temperature resistance 
600°C. 
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F5:  One coat of two pack modified inorganic. liquid containing silicon resin and methoxy 
and powder containing silica & iron oxide. volume solids 62-68%. Dry film thickness 125/250 
microns. Temperature resistance up to 982°C. 
 
F6: Aliphatic acrylic polyurethane and curing  agent.  Pigment  inert  light  fast pigments. 
Volume solids 48-56%. Dry film thickness 40 microns (1 ½ mils).Temperature resistance 90 C.  
Minimum pot life 4 hours at 20°C. 
 


F7: Two  pack  epoxy  phenolic  with  amine  curing  agent.  Pigment  titanium dioxide, zinc 
dust, inerts, tinting colours and special abrasion resistance pigments.(4/5 mils)100/125 microns 
dry film thickness. Volume solids percentage of 48-52. Curing in accordance with 
manufacturing  recommendation. Temperature resistance 120°C. 
 
F8: One coat of two pack aliphatic polyurethane glass- high build/high solids .Vehicle is 
aliphatic polyurethane resin. Chemical resistant pigments. Volume solids 73%. Dry film 
thickness 75 microns (brush application).Temperature resistance 90°C. 
 
F9: One coat of two pack high build coal  tar epoxy coating . Vehicle are catalyzed epoxy 
coal tar and polyamide or polyamine curing agent embodying the use of high temperature 
resistant . epoxy resin along with high melting point pitch . Pigmented with inert extends. Dry 
film thickness 125-150 microns . Volume solids 62- 76%.Temperature resistance . Dry 163°C 
with surges to 204°C for 72 hours . Requirements for application over austenitic stainless steel 
as per paragraph 11-17. 
 
F10: One coat of two pack high build/high solids epoxy surface tolerant coating . Vehicle are 
epoxy resin and aromatic amine or other suitable curing agent . (chemical curing) . 
Pigmented with chemical and corrosion resistant pigments temperature resistance 120°C . Dry 
film thickness 125 microns . Volume solids 65-85%. 
 
F11: One coat of single pack inorganic silicate top coat. Vehicle is inorganic silicate (self- 
curing) . Pigmented with inert light fast non-toxic pigments. Temperature resistance up to 400°C 
Dry film thickness 50-75 microns . Volume solids 42-43%. 
 
Note: 1-surface preperation for  zinc silicate /ethyl silicate shall be sa3 (or vendor 
recomendation shall be given in this regard) 


2-Steel surfaces to be coated shall conform to conditions A or B of ISO 8501 
 and Accessible welding seams shall conform to ISO 8501-3 grade P3. 
3-Maximum level of residual dust on surfaces shall be Class 2/ Rating 2 of ISO 8502-
4-Chloride and iron salts concentration shall be lower than 20 mg / m2 unless 


more restrictive values are imposed by the Coating Manufacturer. 
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  TABLE – 2 


PAINTINGSPECIFICATIONTABLE 


 
 


 
Surface 


 


 
Material 


 
SSPC 


Surface 
Prep. No. 


 
Insulation 


or Fire 
retardant 


 
Maximum 
Operating 


Temperature 


 
Paint System 


Dry Film 
Thickness(DFT) in 


Microns Paint code 


Primer 
Coat 


Intermediate 
Coat 


Finish 
Coat 


PC IC FC Total 


 


 
Structural 


Steel 


 


 
Carbon 
Steel 


 
 
 


SA 2 1/2 


 
Non 


Fireproofed 


 
 


T ≤ 120°C 


 
 


P1 


 
 


F2 


 
 


F8 


 
 


75 


 
 


125 


 
 


50 


 
 


250 
2 


Fire 
Retardant 


All Temperature F7 --- F7 100 --- 100 200 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Equipment 


& Piping 


 
 
 
 
 
 
 
 
 
 
 


Carbon 
Steel 


 
 
 
 
 
 
 
 
 
 
 


 
SA 2 1/2 


 
 
 
 
 
 


 
Uninsulated 


 
T ≤ 120°C 


 
P1 


 
F2 


 
F8 


 
75 


 
125 


 
50 


 
250 


2 


 
120°C < T ≤ 250°C 


 
P1 


 
F3 


 
F3 


 
75 


 
25 


 
25 


 
125 


5 


 
250°C < T ≤ 400°C 


 
P1 


 
F4 


 
F4 


 
75 


 
25 


 
25 


 
125 


6 


 
400°C < T ≤ 580°C 


 
F4 


 
--- 


 
F4 


 
25 


 
--- 


 
25 


 
50 


10b 


 
 
 


Insulated 
and/or 


Fireproofed 


 
T ≤ 120°C 


 
P1 


 
F7 


 
--- 


 
75 


 
125 


 
--- 


 
200 


9 


 
120°C < T ≤ 420°C 


 
P1 


 
--- 


 
--- 


 
75 


 
--- 


 
--- 


 
75 3a 


420°C < T ≤ 538°C 
 


F4 
 


--- 
 


F4 
 


25 
 


--- 
 


25 
 


50 10b 


Galvanized 
Steel 


 


Note 1 
 


Uninsulated 
 


T ≤ 120°C 
 


P2 
 


F7 
 


F8 
 


25 
 


100 
 


75 
 


200 4 


 
 
 
 


Stainless 
Steel 


 
 
 
 
 


Note 1 


 
 


 
Insulated 


 


T ≤ 120°C 
 


F7 
 


F7 
 


F8 
 


100 
 


100 
 


50 
 


250 7 


120°C < T ≤ 250°C F3 --- F3 25 --- 25 50 10a 
 


250°C < T ≤ 450°C 
 


F4 
 


--- 
 


F4 
 


25 
 


--- 
 


25 
 


50 10b 


 
 


Uninsulated 


T ≤ 120°C F10 F10 F8 100 100 50 250 8 


120°C < T ≤ 250°C F3 --- F3 25 --- 25 50 10a 


250°C < T ≤ 450°C F4 --- F4 25 --- 25 50 10b 


 
 


Storage 
Tank & 
Sphere 


 


 
Carbon 
Steel 


 
 
 


SA 2 1/2 


 
Uninsulated 


 
T ≤ 120°C 


 
P1 


 
F2 


 
F8 


 
75 


 
125 


 
50 


 
250 2 


 
Insulated 


 
T ≤ 120°C 


 
P1 


 
--- 


 
F7 


 
75 


 
--- 


 
125 


 
200 9 
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TABLE – 3 


FINISH COLOR SCHEDULE 


 


INDEX ITEM COLOR RAL NUMBER 


A STRUCTURES 


A.1 Furnace Structures Orange 2003 


A.2 Main Steel Structures Oyster White 1013 


A.3 Handrail Toe Rail-Handrail post-ladder cage bar(lower) Yellow 1023 


A.4 Handrail top rail-Main Ladder Black 9005 


 
A.5 


Handrail Mid rail-Ladder Top Hoop-Ladder Intermediate Hoop 
Ladder cage bar(upper)-ladder bottom Hoop 


 
Red 


 
2002 


B EQUIPMENT 


B.1 Pressure Vessels Light Gray 7035 


B.2 Tanks Pure White 9010 


B.3 Spherical and double walls tanks Pure White 9010 


B.4 Column of spheres Light Ivory 1015 


B.5 Machinery : pumps , compressors, turbines, etc Light Gray 7035 


B.6 other machinery ---- Vendor's std 


C PIPING & VALVES 


 


C.1 


 


Pipes: 
-temperature below 120 °C 
-temperature above 120 °C 


 
 


Light Grey 
White Aluminum 


 
 


7035 
9006 


D SAFETY 


D.1 Fire fighting piping and equipment Traffic Red 3020 


 


D.2 
Safety equipment as safety showers, eye wash showers 
Safety shower cabins 


 
Traffic Green/Grey White 


 
6024/9002 


 


D.3 
Boxes containing breathing apparatus, respirators. masks 
and other safety equipment 


 
Grass Green 


 
6010 


E INSTRUMENTS 


E.1 Field instruments --- Vendor's std 


E.2 Control panels, cabinets, distribution boards Gray With Black Plinth 7035 


E.3 Operator console, FCS and ESD auxiliary panels --- Vendor's std 


F ELECTRICAL EQUIPMENT 


F.1 Conduit, container and boxes, electrical motors Gentian Blue 5010 


F.2 Static machines, transformers, resistors, etc Agate Grey 7038 


F.3 Fuse boxes, motor switches and electric cable metallic joints Ultramarine Blue 5002 


F.4 Electrical panels, switchboards Pebble Grey 7032 
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TABLE - 4 


COLOR CODING OF PIPING SYSTEMS 
 


SERVICE 
BASE COLOUR 


BAND 


 


RAL 
CODE COLOUR 


BAND 


 


RAL 


Chemicals 
CAB,LAB,LCA,QUW,RAB,RAC Ochre Brown 8001 Grass Green 6010 


Vent Gas (CO2,VNT,VPS) Ochre Brown 8001 Jet Black 9005 


Vacuum Gas (VAG) Ochre Brown 8001 Pure White 9010 


Chemicals (CAF,CAU,EC) Daffodail Yellow 1007 - - 


Hydrocarbon Gas (CH4,NG,ETH) Sulfur Yellow 1016 Moss Grey 7003 


Hydrocarbon Gas (RYG,REG) Sulfur Yellow 1016 Light Blue 5012 


Ethylene Oxide (EOW,EOG) Sulfur Yellow 1016 Jet Black 9005 


Glycols 
DEG,EG,EGS,EGW,PEG,TEG,MEG Sulfur Yellow 1016 - - 


Oxygen (O2) Sulfur Yellow 1016 Bright Red Orange 2008 


Flare Gas (FRG) Sulfur Yellow 1016 Ochre Brown 8001 


Nitrogen (NH,NL) Yellow 1004 Pure White 9010 


Low Press. Blow Down(BDL) Silver Grey 7001 Orange 2008 


Waste Water (WW) Grass Green 6010 Moss Grey 7003 


Boiler Feed Water (BFW) Grass Green 6010 Grey 7003 


Chilled Water (CHR,CHS) Grass Green 6010 Jet Black 9005 


Cooling Water (CWR,CWS) Grass Green 6010 Blue 5012 


Demineralized Water (DMW) Grass Green 6010 Red 3020 


Sea Water (SWR,SWS) Grass Green 6010 Grass Green 6010 


Potable Water (PW) Grass Green 6010 White 9010 


Service Water (SW) Grass Green 6010 White 9010 


Fire Water (FW) Single red 3000 - - 


Process Steam 
HPS,LLP,LPS,MPS 


Silver Grey 7001 Orange 2008 


Clean Steam 
HCS,LLS,MCS 


 


Moss Grey 
7003 Sulfur Yellow 1016 


Process Condensate 
HPC,LPC,MPC,PLC,PSC,PC 


Silver Grey 7001 Blue 5012 


Clean Condensate (LLC) Bright Red Orange 2008 Grass Green 6010 


Instrument Air (INA) Light Blue 5012 Pure White 9010 


Plant Air (PA) Light Blue 5012 Bright Red Orange 2008 
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NOTES FOR COLOR CODING OF PIPING SYSTEMS TABLE 


1. Painted bands shall be compatible with the under laying paint system or insulation 
cladding and shall be provided at the following significant points of plant. 


 Commencement and termination of pipe run. 
 Branches 
 Local to valve 
 1.5 meter away from connection to equipment 
 Change of direction 


2. The width of the basic color band shall be 2x120 mm. 
3. The code color band shall be positioned in the center of the basic color and shall be of the 


following widths : 
 Pipes up to NPS 8" : 50 mm wide Pipes NPS 10" and above : 100 mm wide 
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(ATTACHMENT NO. 1) 


Inspection Requirements on Painting Work 
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NO. ITEM METHOD EXTENT CRITERIA 


1. 
1) 


 
2) 


 
3) 


 
 


2. 
1) 


 
 


2) 
 


 
3. 


1) 
 
 
 
 


2) 
 


4. 
1) 


 
2) 


 
 
 
 
 
 


3) 
 
 
 


5. 
1) 


 
 
 


6. 


Application environmental condition  


Random 
(min.2 time/one day) 
Random 
(min.2 time/one day) 
Random 
(min.2 time/one day) 


 
 


Random 
(min.1 time/one day) 


 
Random 


(min.1 time/one day) 
Each batch 


 
All surfaces 


 
 


All surfaces 


All 
 


Random (min. 20%) 
 
 
 
 
 
 


All 
 
 
 
 


Random 
Refer to Attachment-4 
for measuring 
procedure 


 
Random (min.20%) 


10ºC-43ºC 


Max. 85% 


(90% at field) 
0ºC-50ºC & Dew 
point plus 3ºC over 


 
 
 


Not find 
Not find 
Not find 


 
 


 
By paint system 


 
 
 
 


By paint system 
 
 
 
 


The following  shall 
not happen to a large 
degree : Gel, 
skinning, high 
viscosity, 
sedimentation within 
the term of validity 


 
Within the term of 
validity 


 
 


More than 80% of the 
specified value at any 
point (Note 3) 


 
 


There is not a 
remarkable reference 
between color 
specimen and actual 
paint film. 


Atmospheric 
Temperature 
Relative humidity 


 
Surface temperature to be applied 


 
 


Compressed air/Abrasive 


Compressed air 


 Drying 


 Oil, etc. 
Abrasive 


 Oil 


 Material 
Surface Preparation 


Surface cleanliness 
 
 
 
 


Surface Roughness only for blast 
surface 
Paints 


Kind of paint 


Condition of paint 


 
 
 
 


 
The Term of validity (Shelf life) 


 
 
 


Film thickness 


Dry film thickness 
 
 
 


Appearance of Paint Film 


- Color difference 
- Mottling 
- Sagging 
- Blistering 
- Cracking 
- Flaking 
- Stuck foreign matter 


Measurement by 
thermometer 
Measurement by 
hygrometer 
Measurement by 
surface 
thermometer 


 
Visual with 
white cloth test 


 
Water test 


Certificate 


Visual : 
Comparison with 
standard 
photograph 
Note 1) 
Visual 


 
 


Check by label 
indication 
Visual or 
mixing by stirrer 


 
 
 
 
 


Check by label 
indication 


 
 
 


By dry film 
thickness gage 
Note 2) 


 
 


Visual 
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NOTES : 


1) Standard photograph in ISO 8501-1 or equivalent 
2) The dry film thickness measure with an electro-magnetic coating thickness meter 


(e.g., inspector, minitector, mini test, certo test, micro test) 
For each coat, the specified DFT shall be a target. Measurement shall be carried out three times at each 
measuring point. Average of three measurements shall be taken as the measured value. The minimum 
measured thickness shall be at least 80% of specific thickness and average measured thickness in the 
designated area or piece shall be more than 100% of specific thickness. The maximum dry film thickness 
shall be in accordance with the paint manufacturer’s recommendations. 
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(ATTACHMENT NO. 2) 


Procedure for Measurement of Dry Film Thickness 
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Dry film thickness shall be measured after finish coat application. Only one (1) 
measurement is made to each point. 


 


1. Equipment 
 


Painting Area Number of inspection required/each equipment 


A<=3 sq.m Min. 3 points  
3 sq.m <A=10 sq.m Min. 5 points  


10 sq.m <A=30 sq.m 1 per 4 sq.m Min. 5 points 


30 sq.m <A=100 sq.m 1 per 10 sq.m Min. 5 points 


100 sq.m <A=300 sq.m 1 per 20 sq.m  
300 sq.m 1 per 30 sq.m  


 
 


2. Piping 
 
 


Table-1 : Inspection Requirement for Painting DFT for pipe, fitting & valves at 
shop in field 


 


 
ITEM 


 
NOMINAL SIZE (Inch) 


 
LENGTH 


No. of 
inspection 


required for 
both end 


Number of 
inspection 


required for 
middle part 


 


Number of pipes to be 
tested 


PIPE D<=4" 5.5 m 1 0 
1 per 20 Pipes 


Min. 1 Pipe in Total 


 4<D<=10" 
5.5 m 
11 m 


2 
2 


0 
2 


1 per 30 Pipes 
Min. 1 Pipe in Total 


 10"<D<=24" 11 m 4 4 
1 per 25 Pipes 


Min. 1 Pipe in Total 


FITTING D<=10"  2 0 
1 per 30 Fittings 


Min. 1 Fitting in Total 


 10"<D<=24"  4 0 
1 per 25 Fittings 


Min. 1 Fitting in Total 


FLANGE D<=10"  2 - 
1 per 30 Flanges 


Min. 1 Flange in Total 


 10"<D<=24"  4 - 
1 per 25 Flanges 


Min. 1 Flange in Total 


VALVE D<=10"  2 - 
1 per 30 Valves 


Min. 1 Valve in Total 


 10"<D<=24"  4 - 
1 per 25 Valves 


Min. 1 Valve in Total 
 


Note : 1) Inspection shall be applied to prime and finish coats for each size of pipes. 
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Table –2 : Inspection requirement of painting DFT for pipe, fitting & valves at 
field. 


 
 


ITEM 
NOMINAL SIZE 


(Inch) 


 


LENGTH 
No. of 


inspection 
required 


 


( Not Used) 
Number of pipes to be 


tested 


PIPE D<=4" Every 40 m 1  Min 2 points in Total 


 4<D<=10" Every 40 m 1  Min 4 points in Total 


 10"<D<=24" Every 20 m 1  Min 8 points in Total 


FITTING D<=10"  2  1 per 20 Fittings 
Min. 1 Fitting in Total 


 10"<D<=24"  4  1 per 15 Fittings 
Min. 1 Fitting in Total 


FLANGE D<=10"  2  1 per 30 Flanges 
Min. 1 Flange in Total 


 10"<D<=24"  4  1 per 25 Flanges 
Min. 1 Flange in Total 


VALVE D<=10"  2  1 per 20 Valves 
Min. 1 Valve in Total 


 10"<D<=24"  4  1 per 15 Valves 
Min. 1 Valve in Total 


 


Note : 1) Inspection shall be applied to prime and finish coats for each size of pipes. 
 





