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	DISCLAIMER

The information contained in this document has been prepared by L’Air Liquide S.A. and/or its controlled subsidiaries (“Air Liquide”), exclusively for their use, and is Air Liquide property. Air Liquide believes the information is current and accurate, but circumstances may warrant additional requirements or procedures. This document is subject to periodic review and users are cautioned to obtain the latest edition.

Air Liquide makes no representations or warranties to third parties as to the quality, accuracy or completeness of information contained in this document and EXPRESSLY DISCLAIMS ALL WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE WARRANTY OF MERCHANTABILITY AND THE WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE.

No part of this document may be copied or otherwise shown or disclosed to third parties without the prior consent of Air Liquide.

Unauthorized use of this document by any third Party, including Air Liquide contractors and subcontractors, shall be at such Party’s own risk, and Air Liquide assumes no liability in connection with information contained herein. Air Liquide disclaims any liability for any damage suffered by any company or person as a result of or in connection with the use, application or implementation of the information contained herein or any part thereof. The benefit of this disclaimer shall inure to Air Liquide and its affiliates.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations, insurance requirements or national safety codes.

	

	This document is issued and administered by the Air Liquide Global E&C Solutions France S.A. Standards Department.

Paper copies of this document are considered to be “uncontrolled” and users should always check for the most recent revision.
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1 
Introduction

1.1 Scope

1.1.1 Purpose

This Specification covers the general rules for the paint coating of plants for which AIR LIQUIDE is in charge of the engineering.
1.1.2 Scope of Application

It is applicable to:

· Surface preparation for painting,

· Types of coatings and their application,

· Galvanising,

· Hot metallizing,

· Inspection.

The painting of office buildings is not covered in this document.

1.1.3 Specific Requirements

Equipment shall be constructed in accordance with the applicable provisions listed in section 1.3. Where any provision presents a direct or implied conflict with any jurisdictional regulation, the jurisdictional regulation shall govern.

It is the Vendor’s responsibility that all aspects of the construction conform to the requirements of the specified codes, and meet the legal requirements of the authorities having jurisdiction over the installation and operation of the vessel.

The Vendor shall submit to Purchaser data and drawings listed in the project specific documents in compliance with the requirements of the specification W-GS-19-1-1.

1.2 Definitions

	ASU
	Air Separation Unit

	ALP&C 
	Air Liquide Process and Construction


1.3 Applicable Codes, Standards, and Air Liquide Reference Documents

All references to a code, specification or standard shall be taken to mean the latest edition of the different documents, including all addenda and complements thereto.

In the event of conflicting documents, the most stringent one shall be applied.

1.3.1 The most usual codes and standards

	ISO 1461
	Hot dip galvanized coatings on fabricated iron and steel articles – specifications and test methods

	EN 1179
	Zinc and zinc alloys - Primary zinc

	ISO 12944
	Paint and varnish .Corrosion protection of steel structures by paint system.

	ISO 8501-1&2
ISO 8504-1 to 3
ISO 8505-1 to 4
	Preparation of steel substrates before application of paint and related products

	ISO 8503
	Surface roughness of blast cleaned steel substrates

	ISO 4628-1 to 6
	Evaluation of paint and varnish defects. Designation of intensity, quantity and size of common type of defect.

	ISO 2409
	Paints and varnishes cross cut test for adhesion

	ISO 2808
	Determination of film thickness

	ISO 4624
	Pull-off test for adhesion

	ISO 19840
	Determination of dry film thickness, non destructive magnetic flux method

	RAL 840 HR
	Colors standard

	SSPC
	Steel Structural Painting Council standards (USA)

	NACE
	National Association of Corrosion Engineers 

	ACQPA
Professional document 
	Association pour la certification et la qualification en peinture anticorrosion)


1.3.2 Associated Air Liquide Documents

	W-GS-19-1-1
	Vendor Data Requirements

	E-GS-4-2-3
	Piping and Equipment Conventional Colors


1.4 Conflicts, Omissions and Alternatives

In case of conflicting requirements between this specification and applicable requirements of the documents listed in section 1.3, the more stringent shall apply.

In case of conflicting requirements, the following items govern in descending order of precedence.

· Agreements outlined in mutually approved minutes of review meetings subsequent to the issuance of the Purchase Order

· Purchase Order and subsequent related correspondence

· Project specific addenda

· This specification and accompanying documents listed in 1.3.2.

Any exceptions, deviations, omissions, or alternatives to the requirements shall be submitted for Purchaser’s approval prior to award of Purchase Order.

2 Guarantees and Warranty

Vendor shall guarantee satisfactory performance at operating conditions and for the values specified in the project specific documents, or by Vendor’s specification where accepted by Purchaser.

In the event of failure of the equipment to meet the requirements specified in 2.1, Vendor shall make any and all changes or repairs as may be required, at his own expense.

3 GENERAL REQUIREMENTS

The painting contractors shall be responsible for:

· The workmanship complying with this specification, the local regulations applicable during the working period, and to the site regulations and safety rules.

No changes or deviations from this Specification shall be allowed without written approval from AIR LIQUIDE.

· The surface preparation

A surface preparation for coating implies obtaining a clean surface without oxides or calamine and showing the surface roughness Ra specified by the paint manufacturer

In general the requirements are:

· Ra 6.3 for the coating thicknesses under 100 microns
· Ra 12.5 for coating thicknesses over 100 microns
This shall be measured using a roughness meter with cut-off or characterised with ISO surface profile comparator or Rugotest N°3

· The characteristics of the paint and painting products obtained from the paint manufacturer.

· The supply of all painting and cleaning products tools, jobsite buildings, transport services and competent supervision required for the satisfactory completion of works.

The materials supplied and/or used by the painting contractor to carry-out the works as mentioned in the particular specification shall be submitted to the inspection and approval of AIR LIQUIDE. The materials that do not meet the specified requirements will be rejected and replaced by materials of specified type and quality without involving any additional expenses.

3.1 Items to Be Painted

Depending on the project specific conditions, the following equipment may have to be fully painted or only requires application of the final paint layer or touch-up.

a. Cold boxes

b. Cold box ducts

c. Exchanger boxes

d. Pump boxes

e. Building structural steel

f. Building doors

g. Pipe racks and supports

h. Skid structural steel

i. Handrail and ladder cages

j. Steel chimneys

k. Tanks and vessels (including tubular heat exchangers)

l. Pressure vessel heads located inside support skirts shall be painted.

m. Boilers

n. Silencers

o. Carbon steel piping

p. Machines such as : Main air compressors, Expander/compressors, Pumps

q. Main air filter

r. Fans

3.2 Items Not To Be Painted

The following materials, items or surfaces do not require any shop or field coating, unless otherwise specified:

a. Stainless steel

b. Brass, copper, nickel, glass and other corrosion resistant materials

c. Fibre glass sheeting

d. Aluminium or galvanised sheet covering

e. Any vessel or piping prior to post-weld heat treatment

f. Automatic valve actuators, positioners, I/Ps, gauges, filters

g. Bolting supports, or hardware

h. Concrete

i. Electric motors and controls

j. Electrical boxes

k. Finish machined parts of machinery or equipment (ex: bearings, coupling shafts, machines couplings, instrument glasses)

l. Instruments and instruments glasses (except control valves, relief valves and carbon steel flow element housing)

m. Nameplates or identification tags

n. Regulators

o. Steel items, such as ladder clips, platform clips and nozzles projecting beyond exterior carbon steel surfaces including any exposed parts of insulated carbon insulation

p. Tubes and fins of exchangers

q. Weld seams of pressure equipment and piping that have not been pressure tested

r. Galvanized steel ladders, platforms, and handrails

s. Cold box internal structural steel

t. Flange facing

u. Piping nuts and bolts

4 GALVANISING

4.1 Galvanising methods includes:

· hot-dip galvanisation

· electrochemical processes

· electrodeposition processes

The use of electrochemical and electrodeposition processes shall be limited to non pressurised items
4.2 Hot dip galvanising

4.2.1 Hot-dip galvanising shall comply with ISO 1461 with a zinc quality meeting the standard EN 1179
4.2.2 Surface preparation, materials, application and inspection shall be in accordance with Sa 2, 1/2 or Sa 3.

4.2.3 Prior to erection, galvanised nuts shall be coated with a waterproof lubricant which shall be clean and dry.

4.2.4 Before proceeding with galvanising, the contractor shall bring to the attention of AIR LIQUIDE potential warping problems that may require a modification in design.

4.2.5 All field welds and all abrasions caused by handling, shipping, storing or erection shall be brushed and treated with a cold galvanising compound, i.e. inorganic or organic zinc 

4.2.6 Galvanising shall be omitted from the surface of all structural steel in contact with concrete fireproofing. Partially fireproofed members, however, shall be fully galvanised in order to avoid warping.

5 thermal spraying of coating (TSC)  

5.1 General 

5.1.1 Relevant requirements provide in this standard are applicable for thermally sprayed metallic coatings. 

5.2 Coating materials 

5.2.1 The wire materials to be used for TSC are Al 99.5 and Zn-Al alloys 85-15.

5.2.2 All coating materials shall be supplied with product data sheets and quality control certificates.

5.2.3 In the case of an operating temperature above 60°C and/or for sea water conditions, only TSC 99.5 shall be used.

5.2.4 For immersed systems, the use of sealer is not permitted. For immersed systems, coatings shall not be used in acidic or caustic environments: the acceptable range is 4<pH<8. 

	
	TSC ALU 99.5
	TSC Zn/Al 85 15

	pH
	4-8
	4-8

	Dry condition
	<400°C
	<250°C

	Wet
	<200°C
	<60°C

	Immersed
	<200°C not sealed
	<60°C not sealed

	Surface preparation
	 Minimum  SA 2 1/2
	Minimum  SA 2 1/2

	Roughness
	75 – 110 µm
	75 – 110 µm

	Metal thickness
	200 µm
	200 µm

	Sealer dry film thickness
	< 40 µm
	< 40 µm

	Sealer material
	Epoxy for T<120°C or Silicone for T< 400°C


Table. 1 TSC systems 

5.3 Cleaning and Sand Blasting

5.3.1 Prior to the blast cleaning and/or thermal spray coating, the surface shall be free of any contamination and excessive rust scale shall be removed. 

5.3.2 The surface preparation, the materials, the application and the inspection shall be in accordance with SA 2 1/2 or SA 3 according to ISO 8501-1.

5.3.3 The surface roughness shall be in accordance with values in Table 1 and roughness measurements with ISO 8503-5.

5.4 Minimum Thickness 

5.4.1 The requirements of the applicable standard shall be met.

5.4.2 The minimum thickness control is: 

a) The TSC thickness value is the average of ten regular measurements on a straight line of 2 cm or of five random measurements on a square of 1 cm as per ISO 2063.
b) These direct measurements can be taken on iron alloy such as steel and by destructive samples on non-magnetic alloy such as aluminum (macrograph of the layers). 

5.5 Adherence

The requirements of the applicable standard shall be met.

The minimum control is as follows:

a. On a square of 15 mm x 15 mm, the metallic layer is scratched to the base metal, the distance between the scratches being 3 mm.
b. No defective area shall be noticed.

At least one test must be carried out for each coating material. AIR LIQUIDE will choose the testing position.

· The metallizing shall be carried out in a dry atmosphere (relative humidity < 70 %), as soon as possible after shot blasting or sandblasting and in any case within 4 hours.

· After metallizing, a varnish must be applied within at most 24 hours in a non-dusty and dry atmosphere. This varnish may be polyamide epoxy, polyvinyl resin, phenolic resin or epoxy polymer, but it must be in any case compatible with the metallizing and the final paint coating.

· As far as the final paint coating is concerned, the painting contractor shall indicate two coating thickness value:

· Thickness of the metallic coating,

· Overall thickness.

6 COROTHANE XT - COATINg

6.1 General 

6.1.1 An alternative protective system to TSC for AWT, intercoolers and air lines is Corothane XT.

6.1.2 In the case of an operating temperature in excess of 150°C, the use of Corothane XT is prohibited.

6.1.3 Corothane XT shall be applied in a single coat.

6.1.4 The acceptance report shall disclose:

a) certificate of conformity of the coating

b) Certificate of origin of the coating material

c) Material data sheet

d) Record sheet

e) Adhesion report

f) Equipment calibration certificate

g) Cleaning degreasing, painting and completion certificate

6.2 Cleaning and Sand Blasting

6.2.1 Prior to the blast cleaning and/or thermal spray coating, the surface shall be free of any contamination and excessive rust scale shall be removed. 

6.2.2 The surface preparation, the materials, the application and the inspection shall be in accordance with SA 2 1/2 according to ISO 8501-1.

6.3 Minimum Thickness 

The requirements of the applicable standard shall be met.

The minimum thickness required is Minimum 600µm, and the nominal thickness is 800µm.

6.4 Adherence tests

Adherence tests shall meet ASTM D 4541 or ISO 4608 with a minimum of 3 tests and a minimum failure stress of 3.5 N/mm2 with a 100% adhesive failure mode.
7 SURFACE PREPARATION

The standards as defined in ISO 8501 1 shall be used to define the required finish for the cleaned surfaces.

Abrasive blasting Sa 3    (equivalent to SSPC SP5 white metal)

Abrasive blasting Sa 2.5   (equivalent to SSPC SP10) is the most commonly used 

Abrasive blasting Sa 2   (nearest equivalent to SSPC SP6 commercial blast)

Mechanical brushing St3 (SP3)

Manual brushing St2 (SP2) 
7.1 Abrasive blasting and Shot Blasting

Prior to abrasive blasting or shot blasting, all equipment which may be damaged by blasting, dust, grit or shot shall be protected by wrapping, taping or other means. This equipment shall include, but not be limited to, rotating shafts, bearings, valves, machined moving parts and motors.

No final abrasive blasting or shot blasting shall be carried out in wet weather (relative humidity > 70 %).

Air, abrasive or shot shall be dry and free of oil and other contaminants. All air pressure supply lines for blasting shall have moisture and oil trap filters.

After abrasive blasting or shot blasting, the surfaces shall be blown clean and degreased with dry air or by means of an industrial vacuum cleaner to eliminate all blasting material.

Abrasives for blast cleaning shall be clean and dry and shall be selected to provide the required surface profile for the subsequent priming materials.

Blast cleaned surfaces shall be primed within at most 4 hours.

The roughness of blast cleaned surfaces shall be in accordance with the general rule specified under 3

7.2 Wire Brushing

Weld spatter shall be removed by grinding or chipping prior to wire brushing.

Surfaces to be wire brushed shall be degreased or solvent washed prior to wire brushing.

The wire brushed surface roughness shall be in accordance with the general rule specified under § 3.

Wire brushed surfaces shall be blown clean using dry, oil free air.

Wire brushed surfaces shall be primed within 4 hours.

7.3 Water Cleaning

The cleaning with additive free water under pressure shall be applied only in the case of deposit on the paint, due to shipment and/or storage.

This applies only to the following equipment:

Cold box frames supplied in « package units »,

Sheeting and cold box frames mounted on site,

External sheeting of low pressure tanks.

The water cleaning shall be subject to AIR LIQUIDE's preliminary agreement and shall not be carried out on an operating unit.

The water cleaning is subject to the following conditions:

In the case of « package units », the cleaning shall be carried out prior to the final installation.

In the case of cold box sheeting and frames, the cleaning may be carried out before final installation or after lifting into its right position, but prior to equipment and piping erection.

The cleaning of external low pressure tank sheeting shall be carried out prior to piping erection.

The cleaning shall not interfere with the work progress of the other contractors.

The equipment mounted in the « package units » (fittings, valves, instruments etc...) shall be protected.

Before cleaning, possible water penetration into the « package units or tanks » shall be prevented.

Cleaning on a non-coated surface (minimum 20 microns) of primer is not permitted.

It is only carried out, if the temperature outside remains > 5°C for 48 hours.

The instrumentation equipment shall be protected.

All moving parts shall be protected.

All orifices where water may penetrate shall be blanked off.

All water retaining areas such as structural sections etc. must be completely dried after washing.

A water collecting system shall be provided on the bottom of the cold box.

The washing water shall not prevent the access to the equipment area.

8 PAINT APPLICATION

Paint shall not be applied on any surface containing grease, oil, loose rust, mill scale, corrosion products or any other deleterious material.

No paint shall be applied to wet, moist, or sweating surfaces, or uncleaned paint, previously applied.

No paint coating shall be overcoated until the time specified by the paint manufacturer has elapsed.

Surrounding air temperature is below 7°C, the surfaces to be painted shall be protected by a heated shelter to eliminate wetness and sweating, and shall be kept completely dry prior and during paint application and drying.

After paint application, the surface shall be protected from rain, dust or other detrimental conditions until the paint is dry to touch.

AIR LIQUIDE will review damage caused by non-respect of any of the above conditions and will impose corrective actions at the contractor's cost.

All containers shall remain closed until required for use.

Mixing of paints shall be done by means of a mechanical mixer, especially when 2-components paints are concerned.

Paint shall be agitated during application to keep pigments in suspension.

The paint shall be applied according to the instructions of the paint manufacturer. The application methods shall be indicated in the offer.

The dry film thickness of painting coats specified later is a minimum.

All coats shall be applied in such a manner as to produce a film of uniform thickness.

Attention shall be paid to weld lines, corners, edges and similar surfaces to obtain the specified thickness by stripe coats.

Protective coatings as detailed in this Specification shall be applied by qualified workman only. The criteria governing good workmanship shall be surface preparation, neat appearance, free of bubbles, craters, runs, barbs and brush marks.

Other criteria are thorough mixing and straining of the paint, uniformity of film thickness, removal of dust, grease and other foreign matter, drying time between coats and protection of surfaces not to be painted.

The manufacturer's recommendations and instructions for thinning, mixing, handling and applying his products shall be considered part of this Specification.

Areas where the paint coating has been damaged during transportation, erection and similar operations shall be cleaned by means of wire brush or emery paper. The surrounding paint, which is still intact, shall be roughened for a distance of 20 mm beyond the damaged area prior to applying a primer again. Painting shall consist of all the coats previously applied and shall overlap the damaged area at least 20 mm.

Paint shall be applied within a maximum of four hours after surface preparation according to § 6.

Areas which will be inaccessible after assembly or after erection shall receive the coating prior to assembly. The different layers shall be visible on the edge.

Equipment or structural steel members being either primed at the workshops or on site, shall be stored on site at least 200 mm above ground level, on trestles or timber sleepers.

Workmen shall be responsible for the cleanliness of the painted parts and shall ensure that all dust and waste material are regularly removed from the areas to be painted.

The spraying gas shall be the one specified by the manufacturer (oil free and dry).

Paint containers shall be clearly labelled. The label shall show the name and type of paint, batch number, colour and any instructions for mixing and thinning.

Colour coding and marking shall be in accordance with the project Particular Specification.

No primer or finish paint shall be applied on or near piping circumferential welds prior to post weld heat treatment (PWHT), hydraulic or pneumatic tightness test. The primer shall be held back 50 mm from either side of the weld if PWHT is required.

The entire or separate coat film thickness shall be limited to the maximum thickness specified by the manufacturer.

9 SHOP PAINTING

The contractor shall supply the specified materials and ensure that they are applied in strict accordance with this Specification.

The contractor will be wholly responsible for surface preparation and primer application. The primed surface shall meet the minimum dry film thickness required by this Specification.

Surface preparation and priming on vessels, equipment and structural steel shall be performed in the shop unless otherwise agreed by AIR LIQUIDE.

The supplier of a prefabricated unit who is responsible for the finish shall meet the requirements of chapter 7.

Pipe shoes, saddles and anchors that are shop fabricated shall be primed before delivery to the jobsite. A 25 mm wide band shall be masked and left not primed along the edges for subsequent welding to the pipe.

After attachment on the jobsite, the shoes, saddles and anchors shall be finish painted in accordance with Section 12 of this Specification.

Paint which allows subsequent welding shall obtain a welding agreement from an agency such as IS (Institut de la Soudure), WRI (Welding and Research Institute), TUV etc.

10 JOBSITE PAINTING

Shop primed surfaces shall be inspected and examined for bare or marred spots. All such areas shall be thoroughly cleaned and touched up with the specified primer. The finish coating shall then be applied.

Field fabricated or assembled items shall be cleaned, primed, and finished as specified by the painting schedule in Section 13 of this Specification. Cleaning, priming and finishing according to manufacturer's standard shall also be as specified in § 13.

Galvanised surfaces shall be inspected and examined for bare or marred spots. All field welds and all abrasions caused by handling, shipping, storing, or erection, shall be thoroughly cleaned and shall be rapidly touched up with an inorganic zinc rich epoxy compound.

11 INSPECTION

The below listed testing methods shall be applied as stipulated in the Particular Specification referring to the concerned type of equipment.

Surface preparation may be subject to inspection by AIR LIQUIDE before the prime coat is applied. All surfaces involved shall be accessible for inspection. Surfaces found to be improperly prepared shall be prepared again by the contractor at his cost.

ISO 8501 ISO 8504 ISO 8502 shall be used as inspection standard for visual examination of the surface preparation.

Roughness meter with adapted cut-off, ISO surface profile comparator or visual-tactile probes called « RUGOTEST N° 3 » shall be used as inspection method for the surface roughness testing.

The coating features (minimum thickness, adherence etc.) shall be measured according to ISO 2808, ISO 2409, ISO 4624 standards.

The coating thickness shall be measured with a AIR LIQUIDE approved non-destructive dry film thickness gauge. The gauges shall be calibrated on a common test unit before and after measuring. Magnetic-flux-type gauges are recommended.

The adherence of the coating shall be measured by a cross cut test or pull off test. The contractor shall be responsible for the touch-up on the test areas.

The coating shall be inspected by one spot check per m2 or less, depending on the item and the AIR LIQUIDE inspector's decision.

The « RAL » colour chart or a similar paint system may be used for the examination of the finish coating.

 ISO 4628 shall be applied to the visual examination when rust or damage occur after work completion.

 In the case of shop painting the painting conditions and inspection results shall be certified by a AIR LIQUIDE approved contractor's form.

 In the case of jobsite painting:

· A report about the painting conditions shall be submitted and the inspection results shall be certified by a contractor approved form.

· All inspection points shall be reported on the AIR LIQUIDE drawings.

 The minimum acceptance criteria are those of the standard or at least according the following rules:

· Point 10.3
: Cleaning Surface clean for cloth passed over

· Point 10.4
: Ra = 12.5 for coat thickness > 100 microns 



Ra = 6.3 for coat thickness < 100 microns 

· Point 10.5
: Allowance on total dry coat thickness -10 % on 10 % surface of the total surface.

 Other criteria to be taken into account:

· All visual defects or anomalies, such as early rust, chalking, etc., shall be corrected by reworking surface            preparation and repainting the relevant areas.

12 PAINTING MATERIALS

Painting materials shall be products of reputable manufacturers.

The specified features and colours shall be observed.

The colours shall be factory mixed.

13 COATING SYSTEMs FOR BARE CARBON STEEL BELOW 120°C (80°C)

Note: Carbon steel means all steel except stainless quality 
13.1 System selection based on ISO 12944  
ISO 12944 standards is intended to assist engineer in adopting the best practice in corrosion protection of steel surfaces. It is based on the fact that maintenance will take place at Ri3 (ISO 4628) i.e.: 1% of the surface rusted.

Step 1. : Selection of the corrosive environment

	ISO 12944 CLASSIFICATION
	TYPICAL ENVIRONMENT

	C1   C2
	Rural areas, low pollution. Inside heated building / neutral atmosphere. 

	C3
	Urban and industrial atmospheres moderate SO2 levels. 

Production areas with high humidity

	C4
	Industrial and coastal.
Chemical processing plants. 

	C5I
	Industrial areas with high humidity and aggressive atmospheres

	C5M
	Marine , offshore, estuaries, coastal area with high salinity


These environments apply to structural steel exposed to ambient conditions (less than 120°C).

Typical C2 inside machinery building

Typical C3 Liquefaction plant in moderate industrial area

Typical C4 Power plant

Typical C5I ASU in Steel plant  

Step 2. : Decide of the durability of the coating system

(Time to first major maintenance)

	Durability ranges
	Design life


	High durability
	More than 15 years design life

	Medium durability
	Between 5 and 15 years design life

	Low durability
	Less than 5 years design life


Step 3. : Select an ISO 12944 compliant system

	Environment
	Durability 5 – 15 years
	Durability > 15 years 

	C2
	COATING SYSTEM A
	COATING SYSTEM B

	C3
	COATING SYSTEM B
	COATING SYSTEM C

	C4
	COATING SYSTEM C
	COATING SYSTEM D

	C5I
	COATING SYSTEM D
	COATING SYSTEM E


All systems shall be applied over Sa 2.5 abrasive blasted carbon steel surfaces 

13.2 Coating System A
 GENERIC

Epoxy primer/finish (max 120°C)

Or

Two coats Acrylic (max 80°C)

13.2.1 International Akzo Nobel  

Intergard 345 (fast curing epoxy primer/finish with zinc phosphate pigmentation) DFT 120µ

13.2.2 Ameron

Amerlock 2/2C (High solid epoxy) DFT 120µ

13.2.3 Sigma

Freitacoat HV236 (two components high build epoxy primer/coating) DFT 120µ

13.2.4 Hempel

Hempadur 4514.1/3  epoxy   DFT 120µ (120°C)

Or

Hempatex HB 46410 Solvent Acrylic DFT80µ 

Hempatex HB 46410 Solvent Acrylic DFT80µ

13.2.5 Carboline

Carboguard 890   DFT120µ

13.2.6 Jotun

Jotacote 80µ

Pioner topcoat  or Hardtop 40µ

13.3 Coating System B
GENERIC

Epoxy anti-corrosive metal primer

Polyurethane 2 components pigmented gloss

Or

Two coats Acrylic (max 80°C)

13.3.1 International Akzo Nobel

Intergard 345 (fast curing epoxy primer/finish with zinc phosphate pigmentation) DFT 125µ

Interthane 990 (acrylic polyurethane high gloss finish) DFT 50µ

13.3.2 Ameron
Amercoat 182 ZP HB (Polyamide cured epoxy primer) DFT 125µ

Amercoat 450 (series) (Aliphatic polyurethane gloss topcoat) DFT 50µ

Or

Amercoat 385 PA (2 components epoxy rust inhibitive pigmented) DFT 125µ

Amercoat 450 (series) (Aliphatic polyurethane finish) DFT 50µ

13.3.3 Sigma

Sigmacover SR 213 (two components high build vinyl epoxy primer) DFT 125µ

Sigmadur 550 (two components aliphatic polyurethane finish) DFT 50µ

13.3.4 Hempel

Hempadur 15560 epoxy DFT 125µ

Hempathane 55210 polyurethane DFT 50µ

Or (max80°C)

Hempatex HB 46410 Solvent Acrylic DFT80µ 

Hempatex HB 46410 Solvent Acrylic DFT80µ

13.3.5 Carboline

Carboguard 893 DFT 120µ

Carbothane 133HB DFT 120µ

13.3.6 Jotun

Jotacote universal 75µ

Jotacote universal 75µ

Hardtop 50µ

13.4 Coating System C
GENERIC

Epoxy anti-corrosive metal primer

Polyurethane 2 components pigmented gloss

Or a system C3ANV qualified by ACQPA 

13.4.1 International Akzo Nobel 

Intercure 200 HS (high build epoxy primer MIO/zinc phosphate) DFT 150µ  


Interthane 990 (acrylic polyurethane high gloss finish) DFT 50µ

Or

Intercure 200 HS (high build epoxy primer MIO/zinc phosphate) DFT 100µ

Interthane 870 (acrylic polyurethane semi gloss finish) DFT 100µ

13.4.2 Ameron

Amercoat 385 PA (Multipurpose epoxy 2 components rust inhibitive pigmented) DFT 150µ

Amercoat 450 (polyurethane finish) DFT 50

Or

Amercoat 182 ZP HB (Polyamide cured epoxy primer) DFT 150µ

Amercoat 450 (series) (Aliphatic polyurethane gloss topcoat) DFT 50µ

13.4.3 Sigma

Sigmacover SR213 (two components high build epoxy primer/intermediate) DFT 150µ

Sigmadur 550 (two components aliphatic acrylic polyurethane finish) DFT 50µ

13.4.4 Hempel

Hempadur 47200 or 4588.0/1 epoxy DFT 150µ

Hempathane 55210 polyurethane DFT 50µ

13.4.5 Carboline

Carbozinc 658P DFT 40µ

Carboguard 893 DFT 130µ

Carbothane PU 134 DFT 40µ

13.4.6 Jotun

Jotacote universal 120µ

Jotacote universal 120µ

Hardtop 40µ

13.5 Coating System D

GENERIC

Epoxy Zinc Rich Primer 

High Build Epoxy Coating Low Gloss

Polyurethane 2 Components, Pigmented Gloss

Or a system C4ANV qualified by ACQPA  

13.5.1 International Akzo Nobel

Interzinc 52 (epoxy zinc rich primer) DFT 50µ

Intergard 475HS (high build epoxy) DFT 150µ

Interthane 990 (acrylic polyurethane high gloss finish) 50µ

13.5.2 Ameron

Amercoat 68 G (2 components zinc rich epoxy primer) DFT 50µ

Amercoat 385 (2 components high build epoxy) DFT 150µ

Amercoat 450 (series) (2 components polyurethane finish) DFT 50µ

or 

Amercoat 68 G (2 components zinc rich epoxy primer) DFT 50µ

Amercoat 240 (universal epoxy coating) DFT 150µ

Amercoat 450 (series) (Aliphatic polyurethane gloss topcoat) DFT 50µ

13.5.3 Sigma

Sigmarite Epogon (two components high solid zinc rich polyamide cured epoxy primer) DFT 50µ

Sigmacover Freitapox SR213 (two components high build polyamide cured vinyl epoxy) DFT 150µ

Sigmadur 550 (two components aliphatic acrylic polyurethane finish) DFT 50µ

13.5.4 Hempel

Hempadur 17360 epoxy zinc rich DFT50µ

Hempadur 47200 or 4588.0/1 epoxy DFT150µ

Hempathane 55210 polyurethane DFT 50µ

13.5.5 Carboline

Carbozinc 658P DFT 70µ

Carboguard 893 DFT 150µ

Carbothane 133HB DFT 90µ

13.5.6 Jotun

Barrier 77 50µ

Jotacote universal 140µ

Hardtop 40µ

13.6 Coating System E 

GENERIC

Epoxy Zinc Rich Primer or Inorganic Zinc Rich Primer 

High Build Epoxy Coating Low Gloss

Polyurethane 2 Components, Pigmented Gloss

13.6.1 International Akzo Nobel

Interzinc 52 (epoxy zinc rich primer) DFT 75µ

Intergard 475HS (high build epoxy) DFT 175µ

Interthane 990 (acrylic polyurethane high gloss finish) 50µ

13.6.2 Sherwin-williams 

13.6.2.1  ALPC 1S

Zinc clad II HS Ethyl silicate (inorganic zinc) DFT 100µ

Recoatable Epoxy (epoxy polyamide) DFT 125µ

Acrolon 218 HS (acrylic polyurethane) DFT 100µ

or

13.6.2.2  ALPC 1W

Zinc clad IV (water based organic zinc rich epoxy) DFT 75µ

Dura-Pox (water based epoxy primer) DFT 75µ

Centurion (water based urethane) DFT 50µ 

13.6.3 Ameron

Amercoat 68G (zinc rich epoxy primer) DFT 75µ

Amercoat 385 (High build epoxy) DFT 120µ

Amercoat 385 (High build epoxy) DFT 120µ

Amercoat 450 (series) (polyurethane finish) DFT 40µ

13.6.4 Sigma

Sigmarite Epogon (two components high solid zinc rich polyamide cured epoxy primer) DFT 70µ

Sigmacover Freitapox SR213 (two components high build polyamide cured vinyl epoxy) DFT 180µ

Sigmadur 550 (two components aliphatic acrylic polyurethane finish) DFT 50µ

13.6.5 Hempel

Hempadur 17360 epoxy zinc rich DFT 50µ

Hempadur 47200 or 4588.0/1 epoxy DFT 210µ

Hempathane 55210 polyurethane DFT 40µ

or

Hempel‘s Galvosil 15700 or 1571.A zinc rich ethyl silicate DFT60µ

Hempadur 47200 or 4588.0/1 epoxy DFT 150µ

Hempathane 55210 polyurethane DFT 40µ

13.6.6 Carboline

Carbozinc 658P DFT 70µ

Carboguard 193 P DFT 50µ

Carboguard 893 DFT 150µ

Carbothane 133HB DFT 60µ

13.6.7 Jotun

Barrier 77 80µ

Jotacote universal 220µ

Hardtop 50µ

14 BARE CARBON STEEL SURFACES OPERATING BETWEEN 100°C AND 250°C 

14.1 Coating System

All systems shall be applied over Sa 2.5 abrasive blasted carbon steel surfaces

GENERIC

Zinc rich ethyl silicate 

Silicone Acrylic

Silicone Acrylic

14.1.1 Hempel

Hempel’s Galvosil 15700/2 or 1571.A zinc rich ethyl silicate DFT 50µ

H/L’S silicone Acrylic 56940 DFT 25µ

H/L’S silicone Acrylic 56940 DFT 25µ

15 BARE CARBON STEEL SURFACES OPERATING BETWEEN 120°C AND 400°C
15.1 Coating System 

All systems shall be applied over Sa 2.5 abrasive blasted carbon steel surfaces

GENERIC

Zinc rich inorganic ethyl silicate 

Heat resistant aluminium silicone 

or

Two coats heat resistant silicone without primer 

15.1.1 International Akzo Nobel

Interzinc 22 (zinc rich inorganic ethyl silicate) DFT 50µ

Intertherm 50 (air cured aluminium silicone) DFT 25µ

Intertherm 50 (air cured aluminium silicone) DFT 25µ

15.1.2 Sherwin-williams ALPC 6S

KEM Hi-Temp 850 series (mod. Silicone alkyd resin) DFT 25µ

KEM Hi-Temp 850 series (mod. Silicone alkyd resin) DFT 25µ

15.1.3 Ameron

Dimecote 9 (heavy duty inorganic zinc silicate primer) DFT 80µ

Amercoat 878 Al (high temperature resistant silicone aluminium) DFT 20µ

Or

Amercoat 878 Al (high temperature resistant silicone aluminium) DFT 20µ

Amercoat 878 Al (high temperature resistant silicone aluminium) DFT 20µ

15.1.4 Sigma

Tornusil MC58 (two components moisture curing inorganic zinc (ethyl) silicate primer) DFT 75µ

Sigmatherm 540 (one component heat resistant moisture curing silicone aluminium) DFT 25µ

Or 

Sigmatherm 540 (one component heat resistant moisture curing silicone aluminium) DFT 25µ

Sigmatherm 540 (one component heat resistant moisture curing silicone aluminium) DFT 25µ

15.1.5 Hempel

Hempel’s Galvosil 15700 or 1571.A zinc rich ethyl silicate DFT 50µ

H/L’S silicone aluminium 56910  DFT 25µ

H/L’S silicone aluminium 56910  DFT 25µ

To work up to 500°C replace the above primer by 

Hempel silicone zinc 16900 DFT 50µ

H/L’s Silicone Aluminium 56910 DFT 25µ

H/L’s Silicone Aluminium 56910 DFT 25µ

To work up to 600°C no primer

H/L’s Silicone Aluminium 56910 DFT 25µ

H/L’s Silicone Aluminium 56910 DFT 25µ

15.1.6 Carboline

Carbozinc 11 zinc rich ethyl silicate primer DFT 75µ

Thermaline 4674 modified silicone DFT 30µ

Or 

Thermaline 4674 modified silicone DFT 30µ

Thermaline 4674 modified silicone DFT 30µ

15.1.7 Jotun

Resist 78 50µ

Solvalit aluminium 30µ (no post curing needed)

16 EXTERNALLY INSULATED CARBON STEEL SURFACE UP TO 200°C 

Insulated surfaces subject to a continuous temperature above 150°C do not require any coating, the following is applicable to surfaces subject to intermittent temperature or cycling conditions.  

Corrosion rate of carbon steel can be significant if operating at high temperature and subject to temperature cycling, particularly when thermally insulated because no insulation system is completely waterproof. The critical steel temperature is between 0 and 150°C. Zinc primer should be avoided because the steel corrodes in preference of the zinc in 50-60°C aerated salt solution. 

16.1 Coating System
All systems shall be applied over Sa 2.5 abrasive blasted carbon steel surfaces

GENERIC

Epoxy phenolic

Epoxy phenolic  

16.1.1 International Akzo Nobel

Intertherm 228 (2 components high build epoxy phenolic) DFT 100µ

Intertherm 228 (2 components high build epoxy phenolic) DFT 100µ

16.1.2 Ameron

Amercoat 91 (phenolic epoxy) DFT 100µ

Amercoat 91 (phenolic epoxy) DFT 100µ

16.1.3 Sigma

Sigma phenguard primer (two components high build amine adduct phenolic epoxy primer) DFT 100µ

Sigma phenguard finish (two components high build amine adduct phenolic epoxy finish) DFT 100µ

16.1.4 Hempel

Hempadur 85671 phenolic epoxy DFT 100µ

Hempadur 85671 phenolic epoxy DFT 100µ

16.1.5 Carboline

Thermaline 400 pnenolic epoxy DFT 100µ

Thermaline 400 pnenolic epoxy DFT 100µ

16.1.6 Jotun

Tankguard storage 90µ

Tankguard storage 90µ

17  EXTERNALLY INSULATED CARBON STEEL SURFACE BETWEEN 200°C AND 400°C 

17.1 Coating System 

Insulated surfaces subject to a continuous temperature above 150°C do not require any coating, the following is applicable to surfaces subject to intermittent temperature or cycling conditions.
All systems shall be applied over Sa 2.5 abrasive blasted carbon steel surfaces
GENERIC

Zinc ethyl silicate 

Aluminium silicone 

Or 

Aluminium silicone 

Aluminium silicone  

(depending on the paint maker, this alternative without primer could be used up to 600°C)

17.1.1 International Akzo Nobel 

Interzinc 22 (zinc rich inorganic ethyl silicate) DFT 50µ

Intertherm 50 (air cured aluminium silicone) DFT 25µ

17.1.2 Ameron

Dimecote 9 (heavy duty inorganic zinc silicate primer) DFT 80µ

Amercoat 878 Al (high temperature resistant silicone aluminium) DFT 20µ

17.1.3 Sigma

Tornusil MC58 (two components moisture curing inorganic zinc (ethyl) silicate primer) DFT 75µ

Sigmatherm 540(one component heat resistant moisture curing silicone aluminium) DFT 25µ

17.1.4 Hempel (up to 600°C) 

H/L’s Silicone Aluminium 56910  DFT 25µ

H/L’s Silicone Aluminium 56910  DFT 25µ

17.1.5 Carboline (up to 540°C)

Thermaline 4631 modified silicone DFT 30µ

Thermaline 4631 modified silicone DFT 30µ

17.1.6 Jotun

Resist 78 50µ

Solvalitt aluminium 30µ (no post curing needed)

18 ALUMINIUM OR STAINLESS STEEL SURFACES

GENERIC

Sa 2.5 abrasive blasted (roughness medium G)

Epoxy primer 50µ

Polyurethane 50µ

19 Entity specific amendments

The following is a list of specific engineering entity requirements that differ from those given in this standard.

These requirements are only applicable to the engineering entity (ies) for which they are listed.

	Entity Specific Amendments 

	Entity
	Section
	Description
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