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1.0 PURPOSE  
 
This Procedure provides details for: 

- Preparation of metal surfaces. 
- Application of the coating in the workshop. 
- Inspection. 
- Quality checks. 
- Reports. 
- Handling, packaging and shipment of the coated material. 

 
This procedure is derived from specification 123A90-DDL-MAT-SP-60006 Rev 00 (and 
therefore also from NORSOK M5010 Rev 6) and has been modified to adapt to the 
specificity of safety valves in area ATEX Exd IIC 
 

2.0 STANDARDS  
For undated references, the latest edition of the referenced document shall be used unless 
otherwise agreed. 
 
- ISO 4624 Paints and varnishes - Pull-Off Test for adhesion 
- ISO 8501-1 Preparation of steel substrates before application of paints and 

related products Visual assessment of Surface Cleanliness Part 1: 
Rust grades and preparation grades of uncoated steel substrates 
and of steel substrates after overall removal of previous coatings. 

- ISO 8501-3 Preparation of steel substrates before application of paints and  
related products – Visual assessment of surface cleanliness – Part 
3: Preparation grades of welds, edges and other areas with 
surface imperfections 

- ISO 8502-6 Preparation of steel substrates before application of paints and  
related products – Test for the assessment of surface cleanliness 
– Part 6: Extraction of soluble contaminants 
for analysis – The Bresle method 

- ISO 8502-9 Preparation of steel substrates before application of paints and  
related products – Test for the assessment of surface cleanliness 
– Part 9: Field method for the conductometric determination of 
water-soluble salts 

- ISO 8503-1 to 5 Preparation of steel substrates before application of paints and 
related products. Surface roughness characteristics of blast-
cleaned steel substrates. Part 1 to 5. 

- ISO 8504-2 Preparation of steel substrates before application of paints and 
related products — Surface preparation methods — Part 2: 
Abrasive blast-cleaning. 

- ISO 19840 Measurement of, and acceptance criteria for, the thickness of dry 
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films on rough surfaces 
- ISO 80079-36 Explosive atmospheres Part 36: Non-electrical equipment for 

explosive atmospheres — Basic method and requirements 
- SSPC-SP1 Surface Preparation Specification No.1 - Solvent Cleaning  
- SSPC-PA 2 Measurement of Dry Coating Thickness with Magnetic Gages  
- SSPC-SP7 Brush-Off blast cleaning. 
- SSPC-SP10 Near-white metal blast cleaning. 
 

3.0 HEALTH AND SAFETY 
 

The safety regulations must be duly observed during the execution of processes and during 
use of paint, of the thinner, of the materials and equipment required. 

Paints can be toxic, corrosive and flammable, Safety Data sheets of the products being used 
must be available and understood. 

Each worker must be equipped with appropriate Personal Protection Equipment. 

Products in excess must be disposed of, according to the applicable environmental rules 
and laws and Safety Data sheets. 

 

4.0 AREAS NOT TO BE COATED 
 

The following areas should not be subjected to any processing: surfaces of aluminium, 
brass, glass, plastic surfaces plated, nameplates, stems, the facing profile of the flanges, 
bearings, electrical instrumentation (such as limit switches, junction boxes). 

Those areas are covered with tape protection (or other suitable means) before work. 

Due care must be taken to prevent the abrasive grit entering inside the valve. 

 

5.0 ENVIRONMENTAL CONDITIONS 
 

The application of the coatings shall NOT be done if the temperature, relative humidity, 
surface temperature weather conditions, moisture, dust and light condition are outside the 
limit imposed by the paint manufacturer, typically: 

 Ambient temperature below 5°C 
 Relative humidity above 85%, 
 Metal surface temperature is less than 3°C above the ambient dew point 
 Outside daylight hours on exterior locations. 
 Valves shall be protected from rain. 
 No surface preparation shall be done during raining. 
 Painting application shall not be done when it is raining or with heavy winds. 
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6.0 SURFACES PREPARATION AND CLEANING 
Before blast cleaning, metal surfaces are cleaned and degreased thoroughly with suitable 
solvents or biodegradable alkaline solutions for those areas showing oil stains or grease (as 
per SSPC-SP1). 

Before blasting, the areas not to be coated, as described in previous section, must be 
protected. 

Surface preparation of carbon steel, low alloy and stainless steel shall be in accordance to 
painting system. For stainless steel use non-metallic abrasive or stainless stell wire brushing 
to avoid contamination. 

The abrasive used must be dry, clean, free of contaminants.  

Compressed air used for blast cleaning shall be checked to ensure it is free from water and 
oil. (blotter test) 

Blast cleaning is followed by a careful de-dusting of the surfaces using dry compressed air, 
free of oil and other impurities; if necessary soft non-metallic brushes will be used. Special 
care must be taken for pockets and corners. 

Visual assessments of the clean and de-dusted surfaces show everywhere metal finish 
almost white equal to grade Sa 2 ½, according to ISO 8501-1. 

Roughness Rz shall be as indicated in the painting system, according to ISO 8503. 

 

7.0 APPLICATION OF THE COATING 
Painting cycles are: 
 
- System B for carbon steel valves  
- System A for SS valves. 
 
And are attached to this procedure. 

The paintings must be provided by the paint manufacturer, in sealed containers clearly 
identifiable. The containers remain sealed until the time of their use. No paint will be used 
after the expiry date. 

The interval between the cleaning of the surface and application of primer shall be minimized 
as much as possible and the two operations are always performed on the same day, before 
any traces of oxidation may show. Primer coat will be applied within 4 hours of blast cleaning. 

At the time of application of the primer, the surfaces are clean and free of dust. 

The coating is not applied at the ends that will be then subjected to welding. 

The cut-back margins of the ends to be welded is about 50 mm.  

The technical requirements for application are in accordance with the Product Data Sheets 
issued by the manufacturer of the paint.  

Welds, corners, edges, bolts, nuts and all the hard-to-reach areas are coated by brush with 
the technique of stripe-coat for each layer of coating. In order to obtain the proper thickness 
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and to avoid visual holidays. The remaining surfaces are covered by the conventional 
system spray or airless spray. 

During the application, the thickness of wet paint is controlled by using special tools. After 
complete drying, the thickness of the paint must be within the specified values. 

Adhesion qualification test plates, if required by the Customer Specification and QCP, shall 
be prepared at the same time and under the same conditions as the production coating 
work. 

 

8.0 INSPECTION AND TESTING 
Inspection and tests shall be as per Specification 123A90-DDL-MAT-SP-60006 Rev 00 table 
9-1 and doc. 1724000518-QC-ITP-00002 
 

Test type Method Frequency Acceptance criteria Consequence 

Environmental 
conditions 

Ambient and steel 
temperature. Relative 
humidity. Dew point. 

Before start of each shift + 
minimum twice per shift. 

In accordance with 
specified requirements 

No blasting or coating 

Visual 
examination 

Visual for sharp edges 
weld spatter slivers, rust 
grade, etc. ISO 8501-3 

100 % of all 
surfaces 

No defects, see 
specified requirements 

Defects to be  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) Reblasting 
b) Recleaning and 

retesting until acceptable 

Salt test 
ISO 8502-6 and 

ISO 8502-9 
Spot checks 

Maximum conductivity 
corresponding to 20 

mg/m2 NaCl 

Repeated washing 
with potable water and 

retesting until acceptable 

Roughness 
Comparator, stylus 

instrument or testex tape 
(see ISO 8503) 

Each component 
or once per 10 m2 

As specified Reblasting 

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 

Film thickness 
ISO 19840. Calibration 
on a smooth surface 

ISO 19840 
ISO 19840, and 

coating 
system data sheet 

Repair, additional 
coats or recoating as 

appropriate 

Adhesion 

ISO 4624, using equipment 
with an automatic centred 

pulling force, and carried out 
when coating system are 

fully cured 

Spot checks ISO 4624 Coating to be rejected 

 

 

8.1 Final Surface condition  
 

The surface to be coated shall be clean, dry, free from oil/grease, and have the specified 
roughness and cleanliness until the first coat is applied. 
 
Dust, blast abrasives etc. shall be removed from the surface after blast cleaning such that 
the particle quantity and particle size do not exceed rating 2 of ISO 8502-3. 
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The maximum content of soluble impurities on the blasted surface as sampled using ISO 
8502-6 and distilled water, shall not exceed a conductivity measured in accordance with ISO 
8502-9 corresponding to a NaCl content of 20 mg/m2. 
 
8.1 Roughness of Surfaces  
 

The roughness of metal surfaces is measured according to standard ISO 8503, and the 
roughness Rz will be between 40-70 μm (grade fine-medium G).  
Grade fine for stainless steel & medium for carbon steel. 
 

8.2 Temperature - Relative humidity - Dew point  
 

Ambient temperature, relative humidity and dew point, before and during the blasting and 
coating, are measured with a hygrothermal device. 
 

8.3 Thickness of Coating  
 

The wet thickness of all layers of the coating is controlled during application.  
The test is performed according to either standard ISO 19840. 
The range of acceptability for each measurement spot is between 0.8 x NDFT and 2x NDFT 
(Nominal Dry Film Thickness). The nominal DFT is shown in the painting cycle. 
 

8.4 Visual Control 
 

The visual inspection takes place during all phases of surface preparation and after applying 
each coat of paint. There must be no evidence of: drops, sagging, gaps, bubbles, orange 
peel, pin-holes, areas free of paint. 
 

8.5 Adhesion Verification 
 

Adhesion test according to ISO4624, pull-off test. 

9.0 REPAIR OF COATING  
 
Any damaged areas are repaired as follows:  
 
a) Damage to coating with exposure of the metal surface  

METAL SURFACE PREPARATION:  
- SSPC-SP1 and ISO 8501-1 Sa 2 ½ - 3;  
- Where the blasting is not possible, perform surface preparation according to ISO 

8501 - St 3 (acceptable only for limited areas).  
Reapply the full coatign system. 
The total dry thickness shall be at least the required minimum.  
Repeat the acceptance checks. 
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b) Damage Without exposing the metal surface  

METAL SURFACE PREPARATION:  
- SSPC-SP1 and cleaning of the damaged area and adjacent areas.  

Reapply the full coatign system (or eventually only intermediate and finish). 
The total dry thickness shall be at least the required minimum.  
Repeat the acceptance checks. 

 

10.0 HANDLING, PACKING, SHIPPING 
 
The coated material is handled with appropriate precautions in order not to cause damage 
to parts or to the coating.  
Individual pieces on the same pallet/box are separated from each other by strips of rubber 
or padding so that the pieces do not hit against each other.  
If transport strips/ropes, chains are used, proper saddles/protection/partitions or other 
protective means must be used to prevent damages. 
 

11.0 INSPECTION RECORDS AND REPORTS 
 
The report shall show, as a minimum, the information about the paint used and the quality 
checks performed, in accordance to the QCP. 
 
Annex 1 

 
Painting cycles: 
 

 System A 
 System B 
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ANNEX 1 
 
 

 
Table of Coating System A – Tabella del Sistema di rivestimento  A 

 
Applicable to: Surface Preparation Soating System Min DFT (µm) 

 
Stainless Steel surfaces of: 
ATEX Exd IIC Safety Valves  
 

 
Cleaning: Sweep Blasting 
Roughness: Rz 25-85 µm 
                    Fine / Medium Grade G 
 

First Coat:         Carbomastic 15LT ATEX 
Top coat:           Carbothane 134 HP  

100 
50 

Complete Coating Sistem 150 

Final Colour: RAL 9002 
 
 

 
Table of Coating System B – Tabella del Sistema di rivestimento  B 

 
Applicable to: Surface Preparation Soating System Min DFT (µm) 

 
Carbon  Steel surfaces of: 
ATEX Exd IIC Safety Valves 
 

 
Cleaning: Sa 2 1/2 
Roughness: Rz 25-85 µm 
                    Medium Grade G 
 

First coat:           Carbozinc 858 
Second coat:      Carbomastic 15LT ATEX 
Top coat:            Carbothane 134 HP  

60 
100 
50 

Complete Coating Sistem 210 

Final Colour: RAL 9002 
 
 

Note:  
-Carbozinc 858 and Carbomastic 15LT ATEX have a surface resistivity of less than 1 Giga Ohm as required by EN 80079-36 
point 6.7.5 (Equipment -Group II ) paragraph a) d) 
-The top coat, although not having a surface resistivity of less than 1 Giga Ohm, being applied at a DFT of less than 
200 microns, is in accordance with EN 80079-36 para. 6.7.5 paragraph a) d). 
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ANNEX 2 
 

- Data Sheet of Carbomastic 15LT ATEX 
- Data Sheet of carbothane 134 HP 
- Data sheet of Carbozinc 858 
- Test report of Carbomastic 15 LT ATEX  
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Rapporto di prova n. R-AX-561-0711-02B 

RESISTIVITA’ SUPERFICIALE 

Committente CARBOLINE ITALIA S.p.a. 

Via Milano, 150 

20093 Cologno Monzese 

Oggetto 
Provini materiale metallico con rivestimento isolante 

Marca:  ---- 

Denominazione materiale:  

CARBOMASTIC 15 LT ATEX 

Riferimento: n. identificativo ELETTRA 

 11142 A-B-C 

Norme di riferimento 
EN 60079-0:2007  

Tipologia di prove 
Resistenza superficiale 

 

 

 

Revisione 2° Data emissione 06/12/2011 

Stesura: Ing. L. Spinelli Approvazione: Ing. L. Spinelli 

Timbro 

 
Questo documento può essere riprodotto solo integralmente. Ogni riproduzione parziale o semplice citazione è 

ammessa soltanto dopo autorizzazione scritta rilasciata da  Elettra s.r.l.  

 

ELETTRA s.r.l.  

Laboratorio Elettrolab 
P.Iva e C.F. 05541190483 

Bureau Veritas Appointed Laboratory 

Organization with Management System 

Certificate  ISO 9001:2000; ISO 17025:2005 

Via Matteucci, 10 

50041 Calenzano 

Tel. +39-055-8827323 

Fax. +39-055-0516924 

www.elettrasrl.eu Notified Body Directive   

2006/95/CE 

2004/108/CE 
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1. SCOPO 

Il presente documento è stato redatto con lo scopo di documentare le prove di resistenza superficiale 
condotte sui provini in oggetto, in accordo ai requisiti della norma presa come riferimento. 

Lo svolgimento delle prove è stato eseguito nelle condizioni e con le metodologie definite dalle 
normative applicabili ed i risultati da esse derivanti sono stati riportati nel presente documento. L'analisi 
qui svolta riguarda il provino nelle condizioni di consegna dal committente; in particolare sono stati 
utilizzati n.3 campioni per tipo di provino prelevati dal committente relativamente al materiale metallico 
verniciato 

I risultati delle misure riportati nel presente documento si riferiscono esclusivamente all'esemplare 
esaminato e nelle condizioni di misura specificate. Qualsiasi estensione dei risultati ad altri campioni o 
ad altre condizioni di misura è fuori degli scopi di questo documento. 

 

2. IDENTIFICAZIONE DELL’OGGETTO IN PROVA 

- Provino: Materiale metallico verniciato 

- Costruttore: Carboline Italia s.p.a. 

- Tipo materiale: CARBOMASTIC 15 LT ATEX 

- Numero di riferimento: 11142 A-B-C; 

 

- Spessore: 3,6mm 

- Lunghezza e larghezza: 100x200mm  

- N. provini: 3 per tipo 

- Data ricevimento provini: 27/07/2011 

- Data esecuzione prove: 29/07/2011÷÷÷÷30/07/2011 
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Foto provini 

CARBOMASTIC 15 LT ATEX 
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3 . DIRETTIVE E NORMATIVE DI RIFERIMENTO  

 

CEI EN 60079-0:2007 
Costruzioni elettriche per atmosfere esplosive per la presenza di Gas Parte 0: 
Regole generali. 2° edizione. 2007 
 

 

4. VERIFICHE ED ANALISI DI CONFORMITÀ  

Le prove sono state condotte su n. 3 provini per tipo, di dimensioni 200x100 mm circa, spessore 3,6mm, 
di metallo verniciato,  contraddistinti dal numero ELETTRA 11142A-B-C. I provini sono stati 
preventivamente puliti con acqua distillata, poi con alcool isopropilico e poi nuovamente con acqua 
distillata. I provini sono stati mantenuti in equilibrio con l’ambiente per 48h La temperatura e l'umidità 
ambiente di laboratorio si sono mantenute entro 23 ± 3°C - 45 ± 10% .  

 

4.1 Prova resistenza superficiale 
 

Norme di riferimento:  
- Specifica di base: EN 60079-0 par. 26.13 

 

Strumenti utilizzati 
- Calibratore Fluke 5100B sn 4700010 

Data scadenza taratura: 29/12/2011 (certificato Elettra 107/10) 

 

- Multimetro Agilent Technologies 34401A sn US37028187  

Data scadenza taratura: 14/07/2012 (Certificato di calibrazione ACCREDIA 8049_2011_ACCRT emesso 

da Tesi srl)  

 

 

Modalità di prova 
Dopo il precondizionamento sui provini sono stati appoggiati gli elettrodi di misura, a distanza 10mm l’uno 

dall’altro, disposti parallelamente lungo l’asse maggiore del provino. Ai provini è stata applicata la tensione 

di 500V in tensione continua e rilevato il valore di corrente. La prova è stata ripetuta invertendo la polarità 

delal tensione di prova ed assumendo il valore medio delle due letture. 

 

Incertezze di misura (a 2σ) 

5% 

 

Risultati:  
 

CARBOMASTIC 15 LT ATEX 
Provino 1 Provino 2 Provino 3 

0 MΩ 0 MΩ 0 MΩ 

 
 




