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1.0 General  

In terms of obtaining the required level of antirust protection of surfaces that are to be provided with such 
protection by painting depends greatly on the condition of the surfaces and physical elements of their design. It 
is therefore very important that the material and surface treatment and pre-treatment prior to the painting of the 
parts can be carried out in the prescribed manner. The recommendations will be found in this document.  

Any and all weld spatter, slag must be removed before the item is painted. It is important that the manufacturing 
document clearly indicates which surfaces are to be painted and what type of treatments are to be given. If areas 
are not to be painted, the item document should also indicate which surfaces are NOT to be treated.  

Parts or objects which, after assembly or installation, have surfaces that are not accessible for technically correct 
pre-treatment and painting must be finished before they are assembled or installed. If not done correctly, the 
antirust protection will NOT be achieved. 

Painting of bolts and nuts with the intention to protect them against rust must be avoided, since painting does 
not provide good rust protection. If nevertheless, painting is prescribed, it is essential that the thickness of the 
paint applied to nuts and bolt heads does not prevent the appropriate spanners/wrenches from correctly fitting 
and tightening them. 
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2.0 References 

Table 1. Reference Documents 

Document ID Document Title Source 

ISO 2811 Paints and varnishes — Determination of density ISO 

ISO 3251 Paints, varnishes and plastics — Determination of non-volatile-matter content ISO 

ISO 4624 Paints and varnishes — Pull-off test for adhesion ISO 

ISO 4628 
Paints and varnishes — Evaluation of degradation of coatings — Designation of 
quantity and size of defects, and of intensity of uniform changes in appearance 

ISO 

ISO 8501 
Preparation of steel substrates before application of paints and related products 
— Visual assessment of surface cleanliness 

ISO 

ISO 8502 Preparation of steel substrates before application of paints and related products ISO 

ISO 8503 
Preparation of steel substrates before application of paints and related products 
— Surface roughness characteristics of blast-cleaned steel substrates 

ISO 

ISO 12944 
Paints and varnishes — Corrosion protection of steel structures by protective 
paint systems 

ISO 

ISO 19840 
Paints and varnishes — Corrosion protection of steel structures by protective 
paint systems Measurement of, and acceptance criteria for, the thickness of dry 
films on rough surfaces 

ISO 

NORSOK M501 Surface preparation and protective coating NORSOK 
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3.0 Surface Preparation and Painting Specifications 

The applicable corrosion environment category for the containers according to ISO 12944-9 is defined 
as CX; for Offshore areas of high salinity or industrial areas of extremely high humidity and aggressive 
atmosphere or subtropical and tropical areas. 

The requirements of a coating system for category CX are (for a zinc-rich primer): 

• Primer Dry Film Thickness: ≥ 40 µm  

• Minimum Number of Coats: 3 

• Total Dry Film Thickness: ≥ 280 µm 

3.1 Containers 

The surface preparation and painting specifications used by the supplier of the containers are detailed in 
the table below. 

 

Table 2. Coating System Specification (Containers). 

Manufacturer Type of Substrate Type of Environment 

Name: PPG Industries, Inc. 

Uncoated carbon steel CX (offshore) Address: One PPG Place 
Pittsburgh, PA 15272 
USA 

Surface Preparation: ISO 8501-3 P3 

ISO 8501-1 Sa 2½  

ISO 8503-1 40-70 μm 

ISO 8502-6 <50 mg/m2 NaCl 

ISO 8502-3 Rate 2 

 Trade Name Color Shade Generic Type NDFT (μm) 

1st coat SigmaZinc™ 68 GP Grey Zinc Epoxy 60 

2nd coat SigmaFast™ 278 Div. Ral Epoxy 170 

3rd coat SigmaDur™ 550 Div. Ral Acrylic PU 50 

   Total NDFT (μm) 280 
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3.2 Cooling Platform and LT Cooler Support Structure 

The surface preparation and painting specifications used by the supplier of the cooling platform and LT 
cooler support structure are categorized as No. 1A based on the NORSOK M501 standard, which also 
fulfill the requirements of ISO 12944-9 CX, and are detailed in the table below. 

 

Table 3. Coating System Specification No. 1A (Cooling Platform and LT Cooler Support Structure). 

Manufacturer Type of Substrate Type of Environment 

Name: Hempel A/S 

Uncoated carbon steel CX (offshore) Address: Lundtoftegårdsvej 91 
2800 Kgs. Lyngby 
Denmark 

Surface Preparation: ISO 8501-1 Sa 2½  

ISO 8501-3 Grade P3 

ISO 8502-3 Rate 2 

ISO 8502-6 and ISO 8502-9 ≤20 mg/m2 NaCl 

ISO 8503-1 Medium G (50-85 μm) 

ISO 2801 Surface control between layers 

 Trade Name Color Shade Generic Type NDFT (μm) 

1st coat Hempadur Avantguard 750 Grey Zinc Epoxy 60 

2nd coat Hempadur 4774D Ral 7035 Epoxy 

170 

3rd coat Hempadur 4774D Ral 9001 Epoxy 

4th coat Hempathane HS 5610 Ral 7035 Acrylic PU 50 

   Total NDFT (μm) 280 
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3.3 Performance (Pre-qualification) Testing 

The requirements for pre-qualification are applicable to both coating systems specified above. 

Acceptance criteria in the pre-qualification testing are considered as minimum performance 
requirements.   

 

Table 4. Performance tests requirements and acceptance criteria for coating systems. 

Activity 
Description 

Environment 
corrosivity to  
ISO 12944-2 

Verification 
Method 

Acceptance Criteria 

Fingerprinting All environments ISO 12944-9 
Annex C 

ISO 12944-9 Annex C 

Cyclic ageing test CX (Offshore and coastal 
atmospheric zone) and 
CX + Im4 (splash zone 
and tidal zone), seawater 
filled compartments and 
Im3 (buried items) 

ISO 12944-9 
Clause 9 

ISO 12944-9 Clause 9 

Supplementary requirements: 

Chalking to ISO 4628-6, 
maximum rating 2.  
Pull-off test to ISO 4624, 
minimum 5.0 MPa and 
maximum 50% reduction from 
value measured before ageing. 
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3.4 Coating Procedure Test (CPT) 

The Coating Procedure Test (CPT) is a systematic and controlled evaluation process used to verify the 
effectiveness and performance of a coating system under the defined conditions. The purpose of the 
CPT is to ensure that the coating procedure meets the desired quality standards and performs as 
expected while in service. 

The table below shows the initial activities that form part of the CPT and are responsibility of the coating 
manufacturers. 

 

Table 5. Coating procedure testing (partial). 

Test Type Method Frequency 
Acceptance 

Criteria 
Consequence 

Routine batch 
testing of 
painting 
material 

a) Density ISO 2811-1 
or ASTM D1475  

b) Non-volatile matter 
(solid content) ISO 
3251 or ASTM D2369 

Each batch of 
paint 

a1) For density ≤ 
2.0 g/cm3, ±0,05 
g/cm3 from 
fingerprint of 
paint used for 
CPT.  

a2) For density > 
2.0 g/cm3 , ±0,10 
g/cm3 from 
fingerprint of 
paint used for 
CPT.  

b) ±2 % wt from 
fingerprint of 
paint used for 
CPT. 

Unused painting 
material shall be 
quarantined. 
Fingerprinting 
check shall be 
carried out to verify 
material against 
CPT material. If the 
fingerprint does not 
match the material 
used for the CPT, 
the entire batch 
shall be rejected 
and the areas 
coated with the 
non-compliant 
material shall be 
re-blasted and re-
coated with a 
coating that meets 
the specification. 

Fingerprinting ISO 12944-9  
Annex C 

CPT paint 
material only, 
unless required to 
verify a paint 
batch. 

ISO 12944-9  
Annex C 

Paint material to be 
rejected. Re-blast 
and re-coat with 
material compliant 
with CPT. 

 

The CPT then follows all activities listed in the Inspection and Testing section below, which are 
responsibility of the coating applicators. 
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3.5 Inspection and Testing 

Testing and inspection is carried out in accordance with the table below. 

 

Table 6. Inspection and testing. 

Test Type Method Frequency 
Acceptance 

Criteria 
Consequence 

Environmental 
conditions 

Ambient and metal 
temperature, relative 
humidity, and dew 
point. 

At the start of 
each shift and 
minimum of twice 
per shift 

In accordance 
with specified 
requirements  
(see data 
sheets) 

No blasting or 
coating 

Visual 
examination 

Visual for sharp edges, 
weld spatter slivers, 
rustgrade, etc. 

100% of all 
surfaces 

No defects Defects to be 
removed or 
repaired 

Cleanliness a) ISO 8501-1 

b) ISO 8502-3 

a) 100% visual of 
all surfaces 

b) Spot checks 

a) In accordance 
with specified 
requirements 

b) Maximum 
quantity and size 
rating 2 

a) Re-blasting 

b) Re-cleaning and 
retesting of non-
conforming area 
until acceptable 

Salt test ISO 8502-6 and 

ISO 8502-9 

Spot checks Maximum 
conductivity 
corresponding to 
specification 

Repeated washing 
of non-conforming 
area with potable 
water and retesting 
until acceptable 
followed by re-
blasting 

Roughness ISO 8503-5 Each component 
or once per 10 m2 

As specified Re-blasting non-
conforming area 
with abrasive of 
suitable grade to 
achieve desired 
surface profile 

Visual 
examination of 
coating 

Visual to determine 
curing, contamination, 
solvent retention, 
pinholes/popping, 
sagging and surface 
defects 

100% of surface 
after each coat 

According to 
specified 
requirements 

Repair of defects 
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Film thickness ISO 19840. Calibration 
on a smooth surface 

ISO 19840 ISO 19840, and 
coating system 
data sheet 

Repair, additional 
coats or re-coating 
as appropriate 

Adhesion ISO 4624 (method A or 
B) using equipment 
with an automatic 
centred pulling force, 
and carried out when 
coating system are 
fully cured. 

Spot checks See notes below Coating to be 
rejected. 

Re-blast and re-
coat. 

Notes: 

1. 50 % reduction of average adhesion value from the CPT is acceptable as minimum adhesion during 
production coating. Absolute minimum value is 5 MPa. 

 

3.6 Field Painting Procedure / Repairs to Damaged Finishes  

During handling, turning and assembly, damage to edges and to surfaces by the use of sharp-toothed 
clamps must be avoided by taking precautionary measures, such as the use of lifting devices with soft 
renewable contact surfaces or properly designed lifting cleats. If damage does occur, it must be carefully 
blended out by grinding (and the full protective treatment restored, with specified overlaps between 
coats). 

Just as surface cleanliness before first coating is fundamental to performance of the system, so is the 
cleanliness of painted surfaces prior to the application of subsequent coats. On site, thorough cleaning 
shortly before painting is always necessary to remove contamination accumulated over time and from 
construction activities including dust, grout leaks from concreting, and the products of blast 
cleaning, bolting and welding. 

 

https://www.steelconstruction.info/Fabrication#Handling_and_transportation
https://www.steelconstruction.info/Surface_preparation#Hand_and_power_tool_cleaning
https://www.steelconstruction.info/Surface_preparation#Abrasive_blast_cleaning
https://www.steelconstruction.info/Surface_preparation#Abrasive_blast_cleaning
https://www.steelconstruction.info/Connections_in_bridges#Bolted_connections
https://www.steelconstruction.info/Welding
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3.7 Data Sheets 

3.7.1 PPG Sigmazinc 68 GP 
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3.7.2 PPG Sigmafast 278 
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3.7.3 PPG Sigmadur 550 

 



 

Title: Surface Preparation & Painting Specification 

Report: J04 

Revision: 3.0 

Page: 23 of 38 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Monday, July 15, 2024 

 

 



 

Title: Surface Preparation & Painting Specification 

Report: J04 

Revision: 3.0 

Page: 24 of 38 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Monday, July 15, 2024 

 

 



 

Title: Surface Preparation & Painting Specification 

Report: J04 

Revision: 3.0 

Page: 25 of 38 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Monday, July 15, 2024 

 

 



 

Title: Surface Preparation & Painting Specification 

Report: J04 

Revision: 3.0 

Page: 26 of 38 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Monday, July 15, 2024 

 

 



 

Title: Surface Preparation & Painting Specification 

Report: J04 

Revision: 3.0 

Page: 27 of 38 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Monday, July 15, 2024 

 

3.7.4 Hempel Hempadur Avantguard 750 

 



 

Title: Surface Preparation & Painting Specification 

Report: J04 

Revision: 3.0 

Page: 28 of 38 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Monday, July 15, 2024 

 

 



 

Title: Surface Preparation & Painting Specification 

Report: J04 

Revision: 3.0 

Page: 29 of 38 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Monday, July 15, 2024 

 

 



 

Title: Surface Preparation & Painting Specification 

Report: J04 

Revision: 3.0 

Page: 30 of 38 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Monday, July 15, 2024 

 

 



 

Title: Surface Preparation & Painting Specification 

Report: J04 

Revision: 3.0 

Page: 31 of 38 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Monday, July 15, 2024 

 

3.7.5 Hempel Hempadur 4774D 
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3.7.6 Hempel Hempathane HS 55610 
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