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FOREWORD:

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries, chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following definitions
shall apply.

COMPANY :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER :

Means the “Company" where this standard is a
part of direct purchaser order by the "Company",
and the "Contractor" where this Standard is a part
of contract document.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.

CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.

EXECUTOR:

Executor is the party which carries out all or part of

construction and/or commissioning for the project.

INSPECTOR :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:
Is used where a provision is mandatory.

SHOULD:
Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the "Company" rather than by a contractor,
supplier or vendor.

MAY:

Is used where a provision is completely
discretionary.
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1. SCOPE AND FIELD OF APPLICATION

This Engineering Standard gives the minimum
requirements mainly for initial construction and
also maintenance painting of metal surfaces. The
standard also gives minimum requirements for
surface preparation and painting of piping, plant,
equipment, storage tank, building etc. which will
be exposed to different corrosive environments.
Painting schedule, paint systems and paint color
schedules are included in this respect.

The standard is intended for corrosion protection
of steel structures of oil, gas and petrochemical
industries mainly for refineries, chemical and
petrochemical plants, gas plants, above ground
facilities of gas transmission and distribution
systems, marine structures and where applicable,
in exploration, production and new ventures. This
engineering standard is limited mainly to the liquid
applied paints (usually by brush or spray), metallic
coating materials that are commonly used for
corrosion protection in atmospheric or immersion
service is also included. The rate of base metal
corrosion where such coatings are used should not
exceed approximately 1.3 mm/year (50 mils/year).
For corrosion rate above this, both in atmospheric
and immersion service, or where catastrophic
failure is of concern, these coatings shall not be
used, and corrosion-protective measures shall
include the use of more corrosion-resistant alloys,
cladding and special coatings and linings (see
IPS-E-TP-270, IPS-E-TP-350 and IPS-E-TP-820)
shall apply.

In addition, internal protection of pipes for water
supply and external protection of underground
structures are not covered.

It should be noted that eleven different paint
groups including 56 paint systems are indicated for
a number of applications in section 9 (paint
schedule). The user shall therefore decided at the
design stage or at the start of a project, which paint
system is to be used.

Definitions, types of corrosion environments and
standards of surface preparation are also specified
herein this standard.

The basic principles of corrosion prevention by
paints are discussed in Appendix A while Appendix
B gives the characteristic of some paint systems.
Appendices C, D, E and F introduce typical painting
systems for storage tanks, refinery, fresh water
vessels and ships respectively.
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Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Oct. 2000, as amendment No. 1 by circular
No.133.

Note 2:

This standard specification is reviewed and
updated by the relevant technical committee on
Feb. 2004, as amendment No. 2 by circular
No.256.

Note 3:

This standard specification is reviewed and
updated by the relevant technical committee on
Nov. 2006, as amendment No. 3 by circular
No.311.

Note 4:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on May 2009 , which is issued as
revision (1). Revision (0) of the said standard
specification is withdrawn.

Note 5:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCE STANDARDS

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent specified
herein,form a part of this standard.For dated

references,theedition cited applies. The

applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
referenced documents (including any supplements
and amendments) applies.

AWWA (AMERICAN WATER WORKS
ASSOCIATION)

AWWA-C-210 "Standard for Liquid Epoxy
Coating Systems for the
Interior and Exterior of Steel
Water Pipelines"
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BSI (BRITISH STANDARDS INSTITUTION)

BS EN 1089 "Transportable Gas Cylinders —

BS 381C

BS 534

BS 729

BS 1133

BS 1319

BS 1706

BS 1710

BS 7079

BS 2015

BS 2569

BS 3294

BS 3382

BS 3698

BS 4147

Cylinder Identification Part 3"

"Specification for Colors for
Identification, = Coding  and
Special Purposes"

"Specification for Steel Pipes,
Joints and Specials for Water,
and Sewage"

"Hot-Dip Galvanized Coatings
on Iron and Steel Articles"

"Packing Code Section 6:
Temporary Protection of Metal
Surfaces  against  Corrosion
(During Transport and Storage)
1966"

"Specification for Medical Gas
Cylinders, Valves and Yoke
Connections"

"Method for Specifying
Electroplated Coatings of Zinc
and Cadmium on Iron and Steel"

"Specification for Identification
of Pipelines and Services"

"Preparation of Steel Substrates
Before Application of Paints and
Related Products"

"Glossary of Paint and Related
Terms"

"Protection of Iron & Steel
against Corrosion and Oxidation
at Elevated Temperatures Part 2"

"Specification for The Use of
High Strength Friction Grip
Bolts in Structural Steel Work"

"Electroplated  Coatings  on
Threaded Components Part: 1,2"

"Specification for  Calcium
Plumbate Priming Paints"

"Bitumen Based Hot Applied
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BS 4164

BS 4604

BS 4652

BS 4800

BS 4921

BS 5493

BS 5950

BS 7361

Coating Materials for Protecting
Iron & Steel, Including Suitable
Primers"

"Coal Tar Based Hot Applied
Coating Materials for Protecting
Iron and Steel, Including
Suitable Primers"

"The Use of High Strength
Friction Grip Bolts in Structural
Steel Work, Metric Series Parts:
1,2 (General and Higher Grades)

"Specification for Metallic Zinc-
Rich Priming Paint (Organic
Media)"

"Schedule of Paint Colors for
Building Purposes"

"Specification for Sherardized
Coatings on Iron or Steel"

"Code of Practice for Protective
Coating of Iron — Contains
Foldout"

"Structural Use of Steel Work in
Building Part 3: Design in
Composite Construction Sec 3.1
Code of Practice for Design of
Simple and Continuous
Composite Beams"

"Code of Practice for Land and
Marine Applications Part:1"

CP (CODES OF PRACTICE)

CP 110

CP 114

DIN (DEUTSCHES

"Code of Practice for Structural
Use of Concrete"

"Structural Use of Reinforced
Concrete in Buildings"

INSTITUTE FUR

NORMUNG)

DIN 1836

"Corrosion Protection of Steel
Structures"

ISO (INTERNATIONAL ORGANIZATION
FOR STANDARDIZATION )

ISO 8501-1

"Preparation of Steel Substrates
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ISO 4628-3

before Application of Paints and
Relatedproducts—Visual
Ssessment of Surface
Cleanlines-Part 1 : Rust Grades
and Preparation Grades of
Uncoated Steel Substrates after
overall Removal of Previous
Coatings”

"Paints and Varnishes
Evaluation of Degradation of
Coatings Designation of

Quantity and Size of Defects,
and of Intensity of Uniform
Changes in Appearance"

IPS (IRANIAN PETROLEUM STANDARDS)

IPS-C-TP-101

IPS-C-TP-102

IPS-E-TP-270

IPS-E-TP-350

IPS-C-TP-820

IPS-M-TP-105

IPS-M-TP-115

IPS-M-TP-125

IPS-M-TP-130

IPS-M-TP-135

"Construction  Standard for
Surface Preparation"

"Construction Standard for
Painting"

"Engineering  Standard  for
Protective Coatings for Buried
and Submerged Steel
Structures"

"Engineering  Standard  for
Linings"

"Construction Standard for
Cathodic Protection"

"Material and  Equipment
Standard for Asphalt Mastic
(Cold Applied)"

"Material and  Equipment
Standard for Red Lead, Iron
Oxide, Raw Linseed Oil and
Alkyd Primer"

"Material and  equipment
Standard for White Alkyd Paint
for Top Coat(Finish)"

"Material and  Equipment
Standard for Colored Alkyd
Paint for Top
Coat(Finish)Except White"

"Material and  Equipment
Standard  for  Chlorinated
Rubber Paint for Top Coat
(Finish)"
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IPS-M-TP-140 "Material and  Equipment
Standard for Chlorinated
Rubber Paint for Intermediate
Coat"

IPS-M-TP-145 "Material and  Equipment
Standard for Chlorinated
Rubber Inhibitive Primer"

IPS-M-TP-150 "Material and  Equipment
Standard for Alkyd Paint
(Aluminium) Leafing as Top
Coat (Finish)"

IPS-M-TP-155 "Material and  Equipment
Standard for Alkyd Paint
(Aluminium) Non-Leafing as
Intermediate"

IPS-M-TP-160 "Material and  Equipment
Standard for Alkyd Paint
(High-Build Thixotropic
Leafing Aluminium) as Top
Coat Finish"

IPS-M-TP-165 "Material and  Equipment
Standard for Alkyd Paint
(Black) as Intermediate and
Top Coat (Finish)"

IPS-M-TP-168 "Material Standard for Acrylic
Silicone  Finish Paint for
Temperature Applications up to
230° C"

IPS-M-TP-170 "Material and  Equipment
Standard for Vinyl Paint
(Black) as Intermediate and
Top Coat (Finish)"

IPS-M-TP-175 "Material and  Equipment
Standard for Silicone Alkyd
Paint (White or Colored) as
Top Coat (Finish)"

IPS-M-TP-180 "Material and  Equipment
Standard for Wash Primer
(Basic Zinc Chromate Vinyl
Butyral)"

IPS-M-TP-185 "Material and  Equipment
Standard for Vinyl Red Lead
Primer"
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IPS-M-TP-190

IPS-M-TP-200

IPS-M-TP-202

IPS-M-TP-205

IPS-M-TP-210

IPS-M-TP-215

IPS-M-TP-220

IPS-M-TP-230

IPS-M-TP-235

IPS-M-TP-280

"Material and  Equipment
Standard for Coal Tar Epoxy
Polyamide Paint as Primer,
Intermediate and Top Coat
(Finish)"

"Material and  Equipment
Standard for Vinyl Paint (White
or Colored) as  Primer,
Intermediate and Top Coat
(Finish)"

"Material and  Equipment
Standard for Two-Pack Amine-
Adduct Cured Epoxy Paint as
Primer, Intermediate and Top
Coat"

"Material and  Equipment
Standard for Zinc-Rich Epoxy
Paint (Organic Zinc-Rich) as
Primer, Intermediate and Top
Coat (Finish)"

"Material And  Equipment
Standard For Zinc Silicate
(Inorganic Zinc-Rich) Paint As
Primer, Intermediate And Top
Coat"

"Material and  Equipment
Standard for Epoxy-Polyamide
Primer"

"Material and  Equipment
Standard for Epoxy Polyamide
Paint as Intermediate Paint"

"Material and  Equipment
Standard for Coal Tar Mastic
(Cold Applied)"

"Material and  Equipment
Standard for Two-Pack
Aliphatic Polyurethane Paint as
Top Coat (Finish)"

"Material and  Equipment
Standard for Coal Tar Primer
(Cold Applied) for Use With
Hot Applied Coal Tar Enamel
(IPS-M-TP-290)"
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IPS-M-TP-290 "Material and  Equipment
Standard for Coal Tar Enamel
(Hot Applied)"

IPS-M-TP-317 "Material Standard for Hand-
Applied Petrolatum Tape and
Primer"

SSPC (THE SOCIETY FOR PROTECTIVE
COATINGS)

"Manual , Volume 1 and Volume 2"

3. DEFINITIONS
Acid Pickling

Is a treatment for removal of rust and mill scale
from steel by immersion in an acid solution
containing an inhibitor. Pickling should be
followed by thorough washing and drying before
painting.

Blast Cleaning

Cleaning and roughening of a surface (particularly
steel) by the use of metallic grit or nonmetallic grit
(sand) or metal shot (usually steel), which is
projected against a surface by compressed air,
centrifugal force, or water.

Coating

Generic term for paints, lacquer, enamels, etc. A
liquid, liquefiable or mastic composition that has
been converted to a solid protective, decorative, or
functional adherent film after application as thin
layer.

Color

A phenomenon of light or visual perception that
enables one to differentiate otherwise identical
objects.

Corrosion Protection

Corrosion protection is the separation of the
metallic material from the attacking medium by
paint or coating.

Curing

Chemical process of developing the intended
properties of a coating or other material (e.g.,
resin) over a period of time.
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Durability

The expected life of protective system to the first
maintenance painting. (see also 9.1)

Hand Cleaning

Surface preparation using hand tools such as wire
brushes, scrapers, and chipping hammers.
Immersed

Is defined as permanent immersion such as
submerged structures, offshore drilling rigs, etc.
Intermediate Coat (Undercoat)

The paint intended to be used between primer and
top coat in a paint system.

Major Maintenance

First major maintenance would normally need to
be carried for reasons of corrosion protection once
the coating has reached the level Ri3 (1% of
surface area rusted).

Manual Cleaning

Includes hand cleaning and power tool cleaning.

Marine Atmosphere

Is defined by frequent and relatively high
concentration of salt mist, but it does not imply
direct contact with salt spray or splashing waves;
it contains a high concentration of chloride in
contrast to the high concentration of sulphur
dioxide in the industrial environment.

Metallic Coating
A metallic coating means one or more layers of
metal on a metal substrate (base material).

Non Saline Water

Is defined as potable and non-potable water
applicable to river installations, sewage treatment
tanks, water tanks, and domestic water systems.

Paint

Is defined one or more separate, coherent layers
consisting of non-performed materials and a
binder normally of organic nature.
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Power Tool Cleaning

Use of pneumatic and electric portable power tools
to prepare a substrate for painting.

Primer

Is a mixture of binder, inhibitive pigment and
solvent? It is used as a first coat on a steel base
(base material).

Sea Water

Is defined as sea and other saline waters and
estuary water.

Shade

Means a color produced by a pigment or dye
mixture having some black in it.

Splash Zone

Is defined as wind and water area of floating and
tidal structures, such as wharfs, piers, sea walls,
platforms, etc. or frequent salt spray.

Surface Preparation

Any method of treating a surface in preparation for
painting. Swedish standards include photographic
depictions of surface appearance of hand and
power tool cleaning and various grades of blast
cleaning over four initial mill scale and rust
conditions of new steel.

Surface Profile

Surface profile is a measurement of the roughness
of the surface which results from abrasive blast
cleaning. The height of the profile produced on the
surface is measured from the bottoms of the lowest
valleys to the tops of the highest peaks.

Teepol

Awide variety of cleaning products formulated for
a variety of uses.

Tint

Means a color slightly different from the one
under consideration.

Top Coat (Finish)

The paint intended to be the last coat applied in a
coating system; usually applied over a primer, or
intermediate coat.
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Tie Coat

Intermediate coat used to bond different types of
paint coats. Coating used to improve the adhesion
of succeeding coatings.

Note: For glossary of paint terms see also BS 2015

4. THE NEED FOR STANDARD

The potential life of a protective system is unlikely
to be realized unless:

a) The correct choice of system is made;

b) The materials used in the system can be
supplied when required and with the properties
attributed to them when making the choice;

€) The materials are applied in conditions and
with standards of workmanship described in the
IPS-C-TP-102.

d) The handling, transportation and storage
(over which the main contractor has minimal
control) of all materials and coated components
results in no damage to the integrity of the
materials or coating that cannot be completely
restored;

e) The erection procedures cause no damage to
the coatings that can not be completely
restored;

f) Such restoration of damaged areas results in
a protection at least as good as that of the
undamaged areas.

There are many variable factors(both natural and
otherwise) which can influence the fulfillment of
all these conditions for success, and it follows that
no two projects can be exactly similar, this is one
reason why a "standard" specification shall always
be included in a set of contract documents.

5. CORROSIVE ENVIRONMENTS
5.1 Rural Environment

An interior and exterior atmospheric exposure that
is virtually un-polluted by smoke and sulphur
gases, and which is sufficiently inland to be
unaffected by salt contaminations or the high
humidities of coastal areas.

5.2 Industrial Environment

Atmospheric  exposures that include urban
communities, manufacturing  centers, and
industrial plants (but would not include heavy
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industrial environments such as coke plants, which
fall  under chemical environments). The
atmosphere contains a considerable amount of gas
containing sulfur and industrial fumes that
increase the rate of corrosion and adversely affect
the paint life. This type of environment is
categorized to three different zones as follows:

5.2.1 Mild industrial environment

Consists of normal indoor and outdoor weathering
where light concentration of chemical fumes and
light humidity conditions exist.

5.2.2 Moderate industrial environment

Consists of:

- Industrial environment where moderately
aggressive chemical, acid or caustic fumes
exist;

- Un-Polluted coastal atmosphere;

- Area where moderate humidity is found;

- Area where there is condensation, splash,
spray, spillage and frequent immersion of fresh
water in intermediate temperatures up to 80°C.

5.2.3 Severe industrial environment
Consists of:

- Coastal polluted atmosphere;

- Severe industrial environment where
manufacturing center and industrial plants exist
(but not heavy industrial environments, which
falls under chemical environments). And the
atmosphere of which contains a considerable
amount of gas containing sulfur and industrial
fumes;

- area of high humidity;

- area where there is condensation, splash,
spray, spillage and frequent immersion of salt
water and mild corrosive products.

5.3 Water Immersion Environment (for protection
of substrate see also IPS-E-TP-270)

5.3.1 Non saline water

Permanent immersion in fresh and potable water.

5.3.2 Sea water

Permanent immersion in sea water and other saline
water and estuary water.
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54 Chemical Environment (or
Industrial Environment)

Heavy

An exposure in which strong concentrations of
highly corrosive gases, fumes, or chemicals either
in solutions or as solids or liquids contact the
surface. The severity may vary tremendously from
mild concentrations in yard areas to immersion in
chemical. So, this type of environment is
categorized to three different zones as follows:

5.4.1 Mild chemical environment

Chemical exposure to acidic, neutral and alkaline
environment. (PH. 2 to 12).

5.4.2 Moderate chemical environment

Chemical exposure to mild chemical solvents and
intermittent contact with aliphatic hydrocarbons
(mineral, spirits, lower alchohols, glycols, etc.).

5.4.3 Severe chemical environment

Severe chemical exposure to oxidizing chemicals,
strong solvents, extreme PH., or contamination of
these with high temperature.

Note:

Protection of substrate in contact with severe
chemical environment needs special lining which
is beyond the scope of this standard (see table B.1
and IPS-E-TP-270, IPS-E-TP-350,IPS-E-TP-820).

5.5 Marine Environment

Consists of three different corrosive environments:

5.5.1 Atmospheric zone

The zone of the platform which extends upward
from the splash zone and is exposed to sun, wind,
spray, and rain.

5.5.2 Splash zone

The zone of the fixed or floating offshore or
onshore structure such as platforms, which is
alternately in and out of the water because of the
influence of tides, winds, and seas. Excluded from
this zone are surfaces that are wetted only during
major storms.
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5.5.3 Submerged zone

The zone which extends downward from the
splash zone and includes the position of the
platform below the mudline (see water
environment).

5.6 Underground Environment

All buried surfaces in direct contact with soil
(inland, onshore, subsea) which is defined as earth,
sand, rock, etc.

Note:

For protection of underground structures proper
systems of coating shall be used which is beyond
the scope of this standard (see Appendix B and
IPS-E-TP-270).

6. ADHESION OF PAINT TO THE
SUBSTRATE

The primer is the critical element in most coating
systems because it is most responsible for
preserving the metallic state of the substrate, and it
must also anchor the total system to the steel. This
may be done in one of two ways, depending upon
the nature of the primer vehicle. Most coatings
adhere to metal via purely physical attractions
(e.g. hydrogen bonds) that develop when two
surfaces are brought closely together.

Paint vehicles with polar groups(-OH,-COOH,
etc.) have good wetting characteristics and show
excellent physical adhesion characteristics
(epoxies, oil paints, alkyds, etc.). Much stronger
chemically bonded adhesion is possible when the
primer can actually react with the metal, as in the
case of wash primer pretreatment, or a phosphate
conversion coating

For adhesion to take place, the coating and
substrate must not be separated from one another.
Any contaminant on the steel will increase the
separation and decrease paint film adhesion.

Moreover, reactive sites on steel at which adhesion
can occur are masked not only by contamination,
but also by chemically bound species which may
themselves satisfy sites on the steel that would
otherwise be available for reaction with the paint
vehicle. Thorough surface preparation removes
such contamination, and exposes many more
reactive sites ,there by dramatically increasing the
amount of surface area where adhesion can occur.
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7. FACILITIES FOR APPLICATION OF
COATINGS

Surface preparation is normally done by the
contractor applying the coating.

If blast cleaning is not available and it is necessary
to use a surface preparation method that is inferior
to blast cleaning, it is advisable to choose a paint
which is compatible with that surface preparation;
the advantages of some chemical resistant paints
are lost if they are applied over inadequately
prepared surfaces. When programming the work,
factors to be considered include the following:

a) The sequence of operations (e.g. blast-
cleaning before fabrication is normally cheaper
than blast-cleaning after fabrication).

b) The application time (e.g. length of a drying
or curing time for coating).

) Methods of application (e.g. airless spray, or
brush).

d) The possible advantage or disadvantage of
applying the final coat(s) on site. Some
coatings (e.g. galvanizing) cannot be applied on
site.

8. REQUIREMENTS
8.1 General

8.1.1 The general technique of surface preparation
shall be as recommended in IPS-C-TP-101 and the
prepared surface before the application of the
primer coat shall be in accordance with the
applicable grade as specified in Table 1 (paint
schedule).

Unless otherwise stated, the prepared surface shall
be in accordance with the applicable grade as
specified in Swedish Standard, ISO 8501-1 or
SSPC, or BS 4232, or DIN 18364 Standards.

8.1.2 The painting system in general shall be
specified in accordance with Table 1 (paint
schedule).

8.1.3 Color schemes shall comply with the color
schedule in current use at the particular center
and/or tables 3, 4 and 5 (paint color schedule) in
clause 11

8.1.4 Paint systems are generally specified by dry
film thickness of coat(s) and total dry film
thickness of primer, intermediate and top coat
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rather than by the number of coats.

8.1.5 Unless otherwise stated in the schedule the
total dry film thickness of paint systems shall be
150 microns minimum. All paints and paint
materials used shall comply with the specification
given in IPS Standards for Paint Materials and
they shall be obtained from approved
manufacturers only.

8.1.6 All materials shall be supplied in the
manufacturer’s original containers, durably and
legibly marked with the description of the
contents. This shall include the specification
number, the color reference number, the method of
application for which it is intended, the batch
number, date of manufacture and the
manufacturer’s name, initials, or recognized trade
mark. No intermixing of different brands or types
of paints will be permitted. The storage and
preparation of paints and other coating materials
shall be in accordance with the manufacturer’s
instructions. For further information see IPS
Standards for Paint Materials.

8.1.7 The products of only a single paint
manufacturer shall be used for each complete paint
system. The use of different paint manufacturers’
products for successive coats on a single surface,
or piece of equipment, is not permitted.

8.1.8 The characteristics of paint systems are
described in Appendix B.

8.2 Surface Preparation ( See IPS-C-TP-101)
8.2.1 Blast cleaning

The following grades of surface finish are defined
in accordance with ISO 8501-1.

a) Sa 3, blast cleaning to pure metal: Mill scale,
rust and foreign matter shall be removed
completely. Finally, the surface shall be
cleaned with a vacuum cleaner, clean dry
compressed air or a clean brush. It shall then
have a uniform metallic color.

b) Sa 2!, very thorough blast cleaning: Mill
scale, rust and foreign matter shall be removed
to the extent that the only traces remaining are
slight stains in the form of spots or stripes.
Finally, the surface shall be cleaned with a
vacuum cleaner, clean dry compressed air or a
clean brush.
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c) Sa 2, thorough blast cleaning: Almost all
mill scale, rust and foreign matter shall be
removed, finally, the surface shall be cleaned
with vacuum cleaner, clean dry compressed air
or a clean brush. It shall then be grayish in
color.

d) Sa 1, light blast cleaning: Loose mill scale,
rust and foreign matter shall be removed.

The grade of surface finish compares as
follows with some other internationally
recognized standards: (see Table SP-1)
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TABLE SP-1- STANDARD LEVEL OF CLEANLINESS IN DIFFERENT STANDARDS
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8.2.2 Surface preparation for maintenance

Initially all areas of loosened paint and scale and
all points of rusting should be located and treated
in a manner essentially similar to the preparation
detailed in the previous section. If such areas are
sufficiently numerous as to make exact location
and definition a difficult proposition, then whole
paintwork should be prepared overall by sand-
blasting, chipping, scraping and power wire
brushing to the standards detailed in the previous
section.

All prepared areas shall then be degreased where
necessary by solvent cleaning method. Surface
preparation for maintenance shall be in accordance
with [PS-C-TP-101 Section 13.

8.3 Paint Application

Paint application shall be in accordance with
IPS-C-TP-102, here are some general requirements
for painting.

8.3.1 General

All surfaces shall receive an appropriate paint
system as specified in Table 1, with the following
exceptions:

- Any equipment furnished completely painted
by the manufacturer unless it is specially
required to match a color scheme or to repair
damage to the paint film;

- Hot-dip galvanized steel, weathering steel,
stainless steel and non-ferrous metals, monel,
brass, copper, aluminum jacketing unless it is
specially required;

- Nonmetallic surfaces;

- Nameplates,
buttons;

code stampings and push-

- Surfaces to be fireproofed,

- Concrete, brickwork, tile, glass and plastics,
unless specially required;

- Machined surfaces;
- Insulation weatherproofing material or

sheeting;

- Rubber hoses, belts flexible braided
connectors, stainless steel tubing and fittings,
gages, valve stems and motor shafts;
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- And any surface particularly indicated as not
to be painted.

The painting requirements often depend on the
surface temperature’ of the substrate involved.
The surface temperature shall be taken to be the
maximum operating temperature.

8.3.2 Paint application requirements

All paint shall be thoroughly stirred to give uniform
consistency before use. The grade and quantity of
thinners shall be agreed with the paint supplier,
excessive thinning will be a cause for rejection of
the work. Paint supplied as more than one component
shall be thoroughly mixed in the proportions laid
down by the supplier and applied within the
specified time limit after mixing ("pot life’).

Coatings containing heavy or metallic pigments
that have a tendency to settle shall be kept in
suspension by a mechanical agitator or stirrer.

No paint shall be used in which the vehicle has set
hard and which can not readily be reincorporated
by correct mixing. Similarly, no paint shall be used
which has jellified or which has thickened to such
an extent that too much thinner is required to
brushing consistency.

No paint shall be used which has livered, gelled, or
otherwise deteriorated during storage.

Paint shall not be applied under the following
conditions:

- When the temperature of the surfaces is less
than 3°C above the dew point of the
surrounding air, and/or the relative humidity is
higher than 80%;

- When the temperature is below 4°C;

- When there is the likelihood of an unfavorable
change in weather conditions within two hours
after coating;

- When there is a deposition of moisture in the
form of rain, condensation, frost, etc., on the
surface;

* This is likely to occur when the relative
humidity is over 80% and the temperature is
below 15°C.

- When the surface temperature is more than
35°C as manufacturers recommendations.

Each layer of paint shall be allowed to dry for a
period within the limits prescribed by the paint
manufacturer, before the next layer is applied.
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Subsequent layers of a paint system shall have a
difference in tint or color.

Particular attention shall be paid to the painting of
corners, edges, welds, etc. especially with respect
to the specified minimum dry-film thickness.

During both application and drying, adequate
ventilation and lighting shall be provided if the
work area is enclosed.

All steel constructions or plates shall be provided
with a priming or coating system to protect the
steel surfaces during the transport, storage,
construction and joining stages, e.g. welding of the
project.

All surfaces inaccessible after assembly shall be
fully painted before assembly.
8.3.3 Standard of paint application

In all methods of application the aim is to produce
a uniform coating of the film thickness specified,
free from pinholes, missed area, runs, sags or
curtains, and wrinkling or other blemishes which
may impair durability.

The following standard methods of paint
application are applied as in [PS-C-TP-102:

8.3.3.1 Brushing

The film produced by brushing shall be free from

brush marks, consistent with good practice for the
type of paint used.
8.3.3.2 Spray application

Spray application shall give a full wet coating with
a minimum of spray pattern (orange-peel effect,
"see ISO 12944"). Each successive pass shall
overlap the previous pass to give a uniformly even
film. This applies equally to air spray and airless

spray.
8.3.3.3 Metallic coatings

Four methods for applying metallic coatings are in
general use.

a) Hot-dip galvanizing

For structures, fittings and claddings;

b) Sherardizing

Mainly for fittings, fasteners and small items;
¢) Electroplating

Mainly for fittings, fasteners and small items;
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d) Metal-spraying

For structures and fittings (including fasteners
when done after fabrication). For more
information see App. B.

8.4 Priming and Painting (See 1PS-C-TP-102)

8.4.1 General

8.4.1.1 Prepared surfaces shall be primed generally
within four hours or before visible re-rusting
occurs.

Paints and other coating materials shall be applied
in accordance with manufacturer’s instructions and
good industrial practice. The prepared surface shall
be as specified in clause 8.2

Unless otherwise stated, depending on the type of
paint, the following surface preparation criteria
shall apply: (see Table SP-2).
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The degree of surface roughness or peak-to-valley
height required after blast cleaning generally
depends on the type of paint, but shall not exceed
the following values:

- 80 microns for structural steelwork;

- 80 microns for tank lining;
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- 50 microns for drum lining.

The minimum peak-to-Valley height shall be 30
microns as manufacturer’s recommendations.

8.4.1.2 Unless otherwise specified by the
Company the priming coat or coats on steel shall
have a total dry film thickness not less than 50
microns. When applied in two coats, a shade
contrast between coats is recommended.

8.4.1.3 In order to minimize contamination
between successive coats of paint, overcoating of
the preceding coat shall be done as soon as 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
the Engineer before overcoating may take place.

8.4.1.4 The total dry film thickness of paint
systems (i.e. primer plus intermediate and topcoat)
shall be in accordance with section 10 to paint
systems, of this Standard.

8.4.1.5 When painting larger areas, full use should
be made of paints formulated for high build and
applied by airless spray, thus reducing the number
of coats for the required minimum thickness.

8.4.1.6 Any defect or damage that may occur shall
be repaired before the application of further coats;
if necessary the particular surface(s) shall be made
paint-free.

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 each paint system (for large damaged
areas), or prepared to the highest possible standard
using mechanically operated tools (for small local
damaged spots up to 1m).

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

8.4.2 Steel prepared by blast cleaning

Blast cleaned steel prepared to ISO Sa3 or Sa 2 1/2
will frequently be coated either in the shop or on
site with a thin coat of a pre-fabrication primer.
For this purpose a blast primer (see App. B) should
be used.
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For further priming over the above primer, or for
direct application to blast cleaned steel, the
priming paints shall be in accordance with Clause
9, Paint Schedule.

It is essential that the total film thickness of the
priming coats (blast primer plus second primer)
shall meet the prescribed thickness of 75 microns
minimum in all areas.

8.4.3 Steel prepared by acid pickling

8.4.3.1 Steelwork prepared by acid pickling should
be treated with 2% phosphoric acid solution. This
leaves a thin phosphate coating on a warm steel
surface, to which the paint shall be applied
immediately. This method is not generally used
outside the pipe industry, but large plates for
storage tanks have been pickled in this way.
Generally, pickling is done by specialist firms.

8.4.3.2 Zinc-rich primers, both organic and
inorganic, are not suitable for application to
phosphate pickled surfaces.

Zinc chromate primers are also not recommended
for use on pickled surfaces and their use would
generally be confined to aluminum surfaces.

8.4.3.3 Irrespective of the type of primer used on
pickled steel it is essential that the total film
thickness of the priming coats meet the prescribed
film thickness of 50 microns minimum and this
would normally be achieved by the site application
of a further coat of priming in accordance with
clause 9, Paint Schedule.

8.4.4 Steel prepared by wire brushing

Priming paints for steelwork prepared by wire
brushing must have good wetting properties and
must be applied by brush in order to ensure a high
standard of adhesion to the prepared steel surface.

The red lead alkyd priming paint when applied as a
two coat system to a minimum dry film thickness
of 50 microns, is recommended for wire brushed
surface.

8.4.5 Shop preparation, priming and painting

8.45.1 Full protection applied in the shop
immediately after fabrication normally results in a
longer life of the protective system. However,
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damage during transportation and erection may
subsequently necessitate widespread repair or
touch-up of coatings, so the structural steelwork,
surface pipework, towers, vessels, heat-exchanger
shells and similar containers which will not be
lagged shall be treated in the shop as follows:

8.45.2 Mild and moderate industrial
environment not more than three months

- Blast clean, second quality, ISO 8501-1 to
Grade Sa 2},

- Prefabrication primer, or blast primer, dry
film thickness 20 microns minimum.

- For moderate industrial environment the dry
film thickness of primer should be 50 microns.

8.453 Mild and moderate industrial
environment, more than three months

Blast clean, second quality, ISO 8501-1 to Grade
Sa 2’

prefabrication primer or blast primer overall, 20
microns dry film thickness, followed by full primer
coat(s) 75 microns, and one intermediate coat
overall but stopped back 100 mm from welding
edges.

For moderate industrial environment the dry film
thickness of shop primer should be 50 microns
minimum.

8.4.5.4 Sever industrial environment, e.g. stored
in sever corrosive environment deck cargo
shipment

Blast clean, second quality, ISO 8501-1 to Grade
Sa 2!, Full primer coats 75 microns min., overall,
plus intermediate coat and topcoat to a total dry
film thickness of 190 microns minimum.

8.4.6 Preparing of shop primed surfaces for
over coating

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

8.4.6.2 Prefabrication primer or blast primer
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exposed longer than 6 months to the atmosphere
shall be removed by blast cleaning before applying
the specified paint system.

8.4.6.3 Prefabrication primer or blast primer less
than 6 months old and still in a good condition
shall be cleaned thoroughly with clean fresh water
before applying the paint system and shall only be
removed if they are not compatible with the
subsequently specified paint system.

8.4.6.4 If it is necessary to protect austenitic
stainless steel surfaces during transport and storage
at site, a proofed material, e.g. plastic sheeting
shall be used, unless the surfaces are provided with
a prefabrication primer or blast primer (see
Appendix B).

8.4.6.5 Shop-primed surfaces shall be cleaned
thoroughly with clean fresh water before applying
the subsequent layers.

8.4.6.6 The cleaning and patch painting of
damaged spots and of weld areas shall be in
addition to the complete specified paint system.

8.4.6.7 If previously painted pipework is to be cut
and welded on site, all paint must first be removed
from the area of welded joint.

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

8.4.6.9 Although =zinc rich primers are very
effective in preventing rusting. extended exposure
develops a surface contaminated of zinc corrosion
products which can impair the adhesion of
subsequent coats. Zinc rich primers, both organic
and inorganic, which have been exposed long
enough to develop white surface staining, shall be
prepared for over coating by one of the following
methods:

a) Light blast cleaning and dust removal,

b) Wire brushing, followed by water washing;

€) Scrubbing with fresh water, using bristle
brushes;
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8.4.6.10 Damaged surfaces shall be repaired in
accordance with Clause 9, Paint Schedule, with 10
cm. overlap.

8.4.7 Treatment of specific surfaces
8.4.7.1 Edges

It is imperative that all sharp edges be coated to the
same film thickness as the adjacent steelwork to
prevent premature break-down from this area.
Corners, crevices, bolt heads and rivet heads
require similar attention.

Where there is any doubt that these areas have
received adequate film thickness the Engineer may
direct that an additional strip coat of paint, be
applied to ensure the full film thickness, without
any additional cost to the Company.

8.4.7.2 Faying surfaces of friction-grip joints

The faying surfaces of friction-grip bolted joints
(see BS 3294 and BS 4604) require special
attention. If left bare, all points where moisture
could gain access shall be effectively sealed. The
alternative is to protect the faying surfaces, but in
this case the effect of the protective schemes on
the slip factor has to be closely investigated, and
their behavior under static, dynamic and sustained
loading shall be considered. If adequate test results
they shall be
Consideration shall also be given to possible losses

are not available obtained.
of pre-tension arising from the behavior of
protective coatings on fasteners and in friction grip
hot-dip
galvanizing paint of the zinc silicate type or special

joints. Sprayed aluminum or zinc,

paint with abrasive addition shall be considered.

8.4.7.3 Fasteners

Fasteners which are exposed after assembly, such
as steel pipe and cable-hangers, are zinc or
aluminum coated, or blastcleaned and primed
before welding-on (if not blast-cleaned with the
structure). Fixing nuts and bolts must be
galvanized (see BS 729), Sherardized (see BS
4921), or electroplated (see BS 3382 and BS 5493
Table 4). An adequate thickness of zinc shall be
applied, and when the zinc coating on fasteners
(applied by galvanizing, electroplating or
sherardizing) is too thin for the life requirement,
further coatings shall be applied on surfaces
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exposed after assembly as follows:

a) Zinc-dust paints: to total thickness suggested
by figure 1 for appropriate environment and life
to first maintenance.

b) Other coatings: to thickness that will offer
protection equivalent to that given to the main
structure.

* The term faying surfaces of a friction-grip joint
means surfaces, which, when in contact with
another, transmit a load across the interface by
friction.
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Galvanized Coating, Specified Minimum Weight, g/m?
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8.4.7.4 Welds

As-rolled steel may be blast-cleaned and protected
with blast-primer before fabrication and welding
(see BS 5493 Table 4 A), this prevents the serious
development of rust, which would be difficult to
remove after fabrication. The use of steel that has
rusted heavily during storage should be avoided for
the same reason. When welding metal-coated or
zinc-dust painted steel, it is necessary to remove
the coating near the weld area, or mask-off the
weld area before coating. Most painted steel can be
cut and welded satisfactorily provided that the
coating thickness is less than 25 microns, but
welds that are likely to be heavily stressed shall be
examined by the engineer for porosity. After
welding, scale and heat damaged coating shall be
removed by local blast-cleaning and the area
renovated by re-painting the original coating.
Galvanized or metal -sprayed surfaces shall be
made proper by:

a) Metal-spraying on site;

b) Application of zinc-rich paints to reinstate
the original dry film thickness; or,

c) Application of low melting point zinc alloys
heated by torch to pasty condition (these
contain fluxes which shall be removed).

To avoid the need for early maintenance of site
welds on painted structures they shall be blast-
cleaned before protection.

8.4.8 Sprayed metal plus sealer system

A sealer (see BS 5493 Table 4C, Part 2) which fills
the metal pores and smoothes the sprayed surface,
improve the appearance and life of a sprayed-metal
coating. It also simplifies maintenance, which then
requires only the renewal of the sealer.

Sealers shall be applied immediately after spraying
the metal coating. Pretreatment primer may be
applied before sealing (see BS 5493 Table 4F, Part
4).

Metal-Spraying and sealing are done by specialist
contractors who are equipped to apply the full
protective system in shop or on site.
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8.4.9 Metal plus paint system
8.4.9.1 General
Metal-Coated steel is painted only when:

a) The environment is very acidic or very
alkaline (i.e. when pH Value is outside the
range 5-12 for zinc or 4 to 9 for aluminum); or,

b) The metal is subject to direct attack by
specific chemicals (see Note under 6.4.9.2); or,

c) The required decorative finish can be
obtained only by paint; or,

d) When additional abrasion resistance is
required.

The thickness of the paint is related to the type of
environment, generally one or two coats of paint
(dry film thickness, 100 microns) may be sufficient
except in abnormally aggressive environments
(like acid environment). Sealed sprayed metal is
usually preferable to painted sprayed metal.

Appropriate paints usually have a longer life on
metal coating than on bare steel, and rusting and
pitting of the steel is reduced or prevented.

8.4.9.2 Zinc coatings plus paint

The paints used shall be compatible with the
sprayed or galvanized surfaces. Most paints, other
than those containing drying oils, are suitable for
application to zinc-coated steel that has been
pretreated as in [IPS-C-TP-102

New galvanizing will not normally be painted
unless exposed to environments where progressive
loss of zinc will ultimately cause corrosion of steel
to occur within a 3-4 years period. In practice this
would include galvanized steel subjected to
industrial severe corrosive environment and marine
atmospheres; also painting for appearance.

Where new galvanized steel is to be painted, it
shall be thoroughly degreased by wiping down
overall with white Spirits and primed with a brush
applied coating of blast primer. Subsequent
finishing with alkyd paints would then be
permissible.

Where new galvanized steel is to be subjected to a
particularly acid environment (moderate chemical)
including contact with acids or close proximity to
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acid gases then, following thorough cleaning to
remove grease and salts (washing with clean water
may be necessary) the cleaned galvanized surface
should initially be pretreated by the brush
application of a two pack blast primer (see Table
B.2) followed by at least two coats of epoxy paint
in accordance with system 7D Table 2- Group 7 of
this Standard. Weathered galvanizing which has
been subjected to a period of at least 12 months in
its permanent location shall be thoroughly cleaned
to remove all salts with clean water, dried and then
primed with a brush applied coating of two pack
blast-primer. Subsequent finishing with alkyd
paints would then be permissible.

Certain fixings for galvanized sheeting, such as
zinc coated strapping can normally only be
obtained with a zinc coating even thinner than 75
microns. Such fixing should be prepared and
primed after erection as above followed by
intermediate coat and top coat.

Certain zinc coated steel surfaces including zinc
metal spray, electroplated zinc and sherardizing,
can also be treated as above.

Note:

For storage or transport of chemicals specialist
advice shall be sought. The effect of the coating on
the chemical shall be considered as well as the
protection of the steel.

When subject to splashes of acid or alkaline
chemicals, painting recommendations are similar
to those given in groups 4, 5 and 7 of Table 2,
except that oil-type paints (groups 1 and 2) shall
not be used and zinc silicates are not recommended
for acid conditions.

Metallic zinc is generally suitable for chemicals
when the pH-value is in the range 5 to 12; metallic
aluminum is generally suitable when the pH-value is
in the range 4 to 9. Only specially formulated two-
pack chemical-resistant paints and silicates are
suitable for solvents and petroleum products. In
splash conditions coal tar epoxy 7J (for more than
10 years), 71 (for 5 to 10 years) 7H (for less than 5
years), 5D (for more than 10 years) may be suitable.

8.4.10 Stainless steel plus paint

Stainless steel is not normally required to be
painted but where insulation is to be applied to
stainless steel equipment or piping or such items
that are to be stored in the open air for long periods
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or are to be shipped as deck cargo,protective
coating should be specified by the company. Zinc
containing paints are not allowed for this purpose.

For potential fire situations, where hot-dip
galvanizing or zinc coating are present, austenitic
stainless steel equipment shall be specially
protected against the possibility of zinc
embrittlement failure which may result in rapid fire
escalation. Such equipment shall be located in a
shielded position which will reduce the risk of
molten zinc falling onto the steel. Any bare
stainless steel parts, e.g. flanges, which are within
reach of zinc shall be protected with a painted steel
shield.

Where adequate shielding is impractical, hot-dip
galvanized or zinc-coated components shall not be
used in close proximity to and particularly above
the stainless steel concerned. Stainless steel plates
in store shall be stacked on edge.

8.4.11 High temperature surfaces

Resistance to heat is influenced mainly by the
nature of the temperature cycle, the maximum
service temperature and its duration. Furthermore
the behavior of the coating will vary considerably
according to whether or not the surface remains
dry (even when cold). When warm, the presence of
hot gases will have specific effects.

Only general recommendation is given in this
Standard and the treatment for bare hot surfaces
will be subject to a particular specification for each
project which will be specified in the contract
documents.

For temperatures up to 200°C, sealed sprayed
aluminum or sealed sprayed zinc may be
considered for long or even very long life to first
maintenance, depending on the circumstances. A
special silicone alkyd over a zinc silicate primer
system may be considered for medium lives.
Where silicones can not be tolerated, a silicone-
free aluminum paint may be specified; advice
should be sought from the paint suppliers. The
maintenance periods is related to the operating
temperature.

For temperatures up to about 550°C aluminum
(175 microns nominal thickness) is suitable as
sprayed. Arc-sprayed aluminum should preferably
be specified where there may be cyclical
temperature fluctuations. The sprayed aluminum
may also be silicone-sealed and, for temperatures
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typically about 250°C, silicone-sealed sprayed
aluminum can have a very long life (20 or more
years).

The zinc silicate systems are also recommended,
system 5B (see group 5 of Table 2) for example,
may in moderate industrial environment, last for
up to 10 years before maintenance is needed.

The zinc silicate/aluminum silicone treatment is to
be preferred for severe industrial environment.

For temperatures up to 900°C aluminum (175
microns nominal thickness) applied by electric arc
under controlled conditions may be considered for
some uses, BS 2569: part 2, gives some
alternatives.

For components to be used at service temperatures
up to 1000°C the BS 2569: part 2 , specifies a
nickel-chromium alloy; with sulphurous gases
present, the nickel-chromium is followed by
aluminum and in each case there is a subsequent
heat treatment.

The life to first maintenance of coatings
recommended for temperatures 400 up to 550°C,
up to 900°C, and up to 1150°C will depend on the
exact combinations of conditions in service but
will usually be less than 10 years, although the
sprayed aluminum coating may last longer if
maximum temperature and other conditions are not
too severe.(See table 2 group 11)

Notes:

1) Oil-Based aluminum paint shall not be
applied to surfaces above 100°C where
flammable vapor or explosive dust may be
present.

2) Heat-resisting silicone aluminum paint will
become sufficiently hard to be handled at
ambient temperatures, however in general,
maximum performance is only obtained after
the paint has been exposed for at least one hour
to 200°C.

3) If for the detection of hot spots on the
outside surface of cold wall reactors (i.e.
reactors with an internal refractory lining)’
temperature indicating paints are specified, the
surface preparation and paint application shall
be in accordance with the manufacturer’s
instructions. Only products from approved
manufacturers shall be used.
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8.4.12 Refrigerated surfaces (down to - 30°C)

The low temperature reduces the corrosion rates
but facilitates condensation conditions. Where
water is present an effective barrier layer is
required on the steel.

The general recommendation for treatment of such
surfaces is as follow:

a) Sealed or unsealed sprayed-metal coatings
and bare galvanizing are generally suitable (e.g.
systems 8A, 9B, 9D see groups 8 and 9 of
Table 2).

b) Typical coating systems include zinc silicate
(system 5B) or zinc-rich epoxy paint (system
4A) for 5 to

(chlorinated rubber paint system) for less than 5

10 years and system 6C

years, epoxy paint (system 7B) for 5 to 10 years
and system 7A for less than 5 years. For
temperature below -30°C specialist advice
should be sought.

8.4.13 Concrete surfaces

If concrete surfaces are to be protected the first
paint layer shall be applied by brush after having
filled any surface imperfections with an
appropriate putty.

8.4.14 Encasement in concrete

Steel require no protection when fully encased in
alkaline (uncarbonated) concrete. Protection by
sprayed-zinc, by galvanizing, or by zinc-rich
coatings (see group 4 of Table 2), is beneficial in
the zone which may become carbonated (see BS
5493" protection of steel by cement and allied
products" and "concrete"). Where the coated steel
enters the concrete, a bituminous coating may
subsequently be applied usefully at any interface
where water may tend to remain (see Fig. 2).
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8.4.15 Under insulation surfaces

Although a specific coating system cannot be
recommended, the requirements that must be met
by the coating can be specified. However the
company shall provide the specific primer system
depend on services.

In the insulation industry, a primer is sometimes
used, particularly under spray-on foam insulation
materials. It should be understood that the purpose
of the primer is to present a clean surface for
bonding of the insulation. The primer type paints
are not intended to and will not prevent corrosion
by hot water. The key to specifying a paint system
is to remember that it will be exposed to hot water
vapors, a very severe environment for paint.

The use of inorganic Zinc paint as a primer,
coupled with the hot water, will not cause
accelerated corrosion of the steel. Zinc and the
silicate binder are both dissolved by hot water.
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Even if conditions favored the Zinc becoming
cathodic to steel, the protective coating binder
would dissolve and the coating would break down.
The advisability of using inorganic Zinc under
other protective coatings is not as clear. Some tests
seem to indicate good performance. Others show
that inhibited primers with topcoats achieve
maximum performance in hot-water systems.
Therefore, the main criterion for a protective
coating under insulation is that it resist hot water
and water vapors. This severe service will also
require high-quality surface preparation.

8.4.16 Marine structures

Structures exposed to marine conditions, including
offshore equipment, Jetties, wharfs, dolphins,
buoys, pipework, manifolds, hose handling gear,
lifting equipment and machinery, deck, landing
stages, separators for oil/water and oil/gas etc.,
require high grade of protection and shall be
coated as specified in Table 1 (paint schedule) and
where applicable as specified in IPS-E-TP-270,
IPS-E-TP-350 and IPS-E-TP-820.

All immersed and partially immersed marine
structures, including piling, submarine pipelines,
harbor craft and buoys, oil/water separators and
cooling water systems shall be provided with
cathodic protection where necessary in addition to
protective coatings (see IPS-E-TP-820 and
IPS-E-TP-270).

8.4.17 Steel piping and valves
8.4.17.1 Aboveground piping

Unless otherwise stated by the company only shop
fabricated aboveground steel piping, with a
diameter equal to or greater than 100 mm, shall be
painted in the shop.

Steel piping of smaller diameter shall be painted at
site. All above ground valves shall be painted in
the shop. The paint systems used shall be in
accordance with Table 1 (paint schedule).

8.4.17.2 Underground piping

Underground piping shall be coated in accordance
with IPS-E-TP-270 and cathodically protected
according to IPS-E-TP-820.
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9. PAINT SCHEDULE
9.1 General

Table 1 indicates by system numbers, the painting
schemes to be used for new steel structures, at site,
which will be installed in different environments
and also for maintenance working where
applicable

(see 8.2.2 for maintenance painting ).

The systems classified by environment, where
applicable, by typical lifetime to first maintenance,
(as defined in ISO 4628-3) by surface temperature
of the structure and by minimum dry film
thickness, of the paint system indicate the options
open to the specifier. Applicable paint systems for
severe chemical environment are not included in
Table 1 (see note under clause 5.4.3).

For some of the applications there are several
systems that offer acceptable protection, so choice
has to be guided by other characteristics. These
include availability, convenience of application,
ease of maintenance, and economy in use for the
specific structures and situations involved. It may
be necessary to assess life of each part of a
structure separately. For each assessment (whether
or not more than one is required) the following
points should be taken into account:

a) Required life of structure;

b) Decorative aspects, the decorative life of a
coating is not usually as long as the protective
life;

c) Irreversible deterioration if
maintenance is delayed;

scheduled

d) Difficulty or ease of access for maintenance;

e) Technical and engineering problems in
maintenance;
f)  Minimum
maintenances;

acceptable period between

g) Total maintenance costs, including shut-down
of plant, closure of roads, access costs, etc.

In aspect of the paint life (time to first
maintenance) the paint systems are classified into
three categories as follows:

Long 10-20 years
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Medium
Short

5 to 10 years

less than 5 years

The durability range is not a “guarantee time “
Durability is a technical consideration that can
help the owner set up a maintenance program. A
guarantee time is a consideration that is the legal
subject of clauses in the administrative part of the
contract. The guarantee time is usually shorter than
the durability range. There are no rules that link
the two period of time.

Mechanical damage to coating during handling,
transport and erection is not considered in Table 1,
but is discussed under painting in IPS-C-TP-102.

The recommended treatments listed for longer
lives will always protect for shorter period
requirements and are frequently economical also
for these shorter lives. The recommendations
indicate minimum requirements to ensure
protection.

Surface preparation, priming and coating shall be
carried out before assembly/erection.

A prefabrication primer or blast-primer as a
minimum shall be applied to carbon steel and
intermediate alloy steel.

Shop primed surfaces shall be cleaned thoroughly
with clean fresh water before applying the
subsequent layers.

The cleaning and patch painting of damaged spots
and of weld areas shall be done in addition to the
application of complete specified paint systems.

All defects should wherever possible, be repaired
with the paint systems as originally specified.

For special cases the user of the specifications may
devise his own painting systems by choosing from
among the alternative specifications listed in the
painting system Guides (see SSPC standard Vol.2
Chapter 5 )

These models offer a large number of compatible
combinations of surface preparations, Primers,
intermediates, and Finish paints.
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o5 05765 Sletn YA — - - -

8.3.1. STAIRWAYS , STAIRTREAD , GANGWAYS , STAYINGS
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AND DECK OF BUOY, TURN TABLE DERRICK WINCH
BUOY, LIGHT FITTING, PIPING ON THE TURN TABLE,
CENTERAL AND ABOVE - BOARD SWIVELS BOUY
BODY. PIPE SECTION AND GUIDE PIPES IN THE CENTER
WELL FROM 500mm ABOVE LOADED DRAFT LEVEL o o o 7F 7 7D
b S5 oo 40 Y-
655‘“‘ 9 sl g 6[4.&]) ‘_ng\J}l LRV @)l} s Cwd 6;"4] &)\—Y—\’
5 xSl sprel Cond Wb fedko 000 b Ol las 5 ely 3550 0 ol
S A (S VLl g L > (JS o5 Ao jglid gl
slo gl 5 Ay Ceand gy iy Jado sl SV 5 S50 oS Ao (55,
S35k ezl Joe ) 5L yiadds B0« 5l elx 55 50 50 Lodal,
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APPLICABLE PAINT SYSTEM

SERVICE ) Jles! ailols
CHEMICAL
[ ey
o8 £od ENV'R$NMEN MARINE & WATER
¢33 INDUSTRIAL L ENVIRONMENTS
?E 23 ENVIRONMENT “*(gEL"“*‘“é ALSM(S ol 5l s b
. S m i _E-TP-
¢ 2 % 2 i e IPS ETPT0 & (SEE ALSO IPS-E-TP-270 & 820)
w 32 =7 820) g A.l."’l)n
smzZ| O B
~ .& §—| 0% Do 42>l yo
& > (3 zZ >
E (ZT’E'| ‘g I§I ~ > [%2)
Nulul z < 2 a3 § g . %
&\A—I — o [%2) @] © £Z * <2 \E’ b4
dEE AN EFE AR HE T A S TR
% S ?"5 £ m ?"5 ) ~’°§ s28 |2 }’r_H',:(2
2|t A
g ©o m m |3 < ¢ Z &
10.2.2. INTERNAL PAINTING IE
g;:}b LSJ‘“’;I uji) —T—Y—\‘ . R J— JR— [ _ 71
10.2.3. WATER TIGHT COMPARTMENTS INCLUDING THE
FIRST STIFFENING RING 3E
208 oS dil> eyl ol o (0 o e aliions ¥ Y—)e - — S | ] = - _ .
10.2.4. REST OF COMPARTMENT 10A
iy alaie 4 F-Y—1e o o . I - o o
10.2.5. COMPARTMENT IN THE WAY OF CHAIN STOPPERS 10A
00 Bgle ;) ps 5O dlaas alaize H-Y-Ye _ S - N — 10B
10.2.6. CENTRAL PIPE, TURN TABLE PIPING AND OVER 3E
BOARD PIPE SWIVELS. D
55 3, Ay olhe 5 55 A o5 ambo 535 o ) PN — | = — | — — | — | — -
71
11. PLANT BUILDING (SEE ALSO IPS-C-TP-102 APPENDIX A)
11.1. EXPOSED STEEL WORKS IF4 | p4p
(9 aszlyo IPS-E-TP-102 A Cowgny  49) a1 laislus 1) 1EAA B ’ D 7D D B
ub)_u 30 k_g.)\igé GLQ)LS -1 TA B
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APPLICABLE PAINT SYSTEM
SERVICE ) Jles! ailols
CHEMICAL
[y
s pl8 €13 ENV'R_(I?NMEN MARINE & WATER
[ INDUSTRIAL "o ENVIRONMENTS
?E gg ENVIRONMENT “*(Skawé AL:‘S“’ & ol 5 2l b buxe
.S m ix _E-TP-
¢ > m o bz IPS.E-TP-270 & (SEE ALSO |P§ E-TP-270 & 820)
wZ> . < Do A.l.‘>|)n
T 820) :
e E §—| \6_ CZ) % Sgw a2 g0
S+ > >
anl T3 > 2 =
“mm z < s (&2 $ T $ ©}
— o 0 |ieZ N % . >
»&\-<:' - | ro ¢ @ 2| FO €55 TN ngpa 122
S ® = m < | %= ml|bexn| <0 [ CLZ, .38
T 2 5| ¥R [ET |5 |¥R P22t 78 |wmg |Fa?
e 5 > X > T I |&s3C |32
g ©o m m |& =3 < ¢© =z m
. m m
11.2 BUILT- IN STEEL WORK
55 S YgE Y1) 1E IF 4A 4A 5B 71 L L -
11.3. GALVANIZED OR ALUMINUM WINDOWS AND DOORS ETC.
2A 2A 2A 7D - -
oyl g sawy! b o5lglE sl 0,00y 5 Lo yo Y1)
11.4. CONCRETE
SN 1B 1B 1B 7A 7B 7C 71 7) 71 71
11.5. SWIMMING POOL
11.6. WOODWORK
551 1A 1A 1B 1B 1C 1D 1D o o
LT -

Note:

For Paint Systems see table 2 .
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10. PAINT SYSTEMS

This section specifies the paint systems for steel in
different environments and conditions. The paint
systems including metallic are coatings classified
into 11 groups and each group consists of different
paint systems which are presented in Table 2 . All
requirements shall be in accordance with the
previous sections as far as practicable.

The specified dry-film thicknesses and surface
preparation grades are minimum values.

54
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TABLE 2 - PAINT SYSTEMS
GROUP 1 - OIL-BASE PAINT SYSTEMS FOR USE ON SURFACE TEMPERATURES UP TO 80°C

5y slp bl =¥ Jgux
ACC o)ly azyo U i (59) 55 ) Gl (95 a1l b 5 ol ailolis Y 09,5

PAINT SURFACE PRIMER INTER- TOP MINIMUM
SYSTEM PREPARA- COAT MEDIATE COAT DRY FILM THICKNESS
No. TION ) e gy COAT SBgd gy (MICRONS)
Sy ailoluw o0 ylous o ilwedlol S gy Sis obd Cwolus Jlos
PC e TC (9 550)
PC IC TC TOTAL
Zinc Oxide Alkyd Paint Alkyd Paint
1A ST 3 9y S| (IPS-M-TP-130)* | (IPS-M-TP-130)* 50 40 40 130
aSIT K, ST K5,
1B SSPC Paint No. 50 | 50 | 50 150
1C 50 60 60 170
1D 50 70 70 190
1E 50 80 80 210
1F 50 90 90 230

* (IPS-M-TP-125) for white

(IPS-M-TP-165) for black

(IPS-M-TP-155) aluminum for intermediate
(IPS-M-TP-150) aluminum (leafing) for top coat
(IPS-M-TP-160) aluminum (high build) thixotropic

for top coat.

(IPS-M-TP-130) alkyd paint can be modified as
high build and contain of MIO to improve
impermeability. In this case density, color and gloss
should be agreed with manufacturer. Used as
intermediate and top coat.

55

swins sl (IPS-M-TP-125) *

ol sl (IPS-M-TP-165)

s Y 6l poriagl] (IPS-M-TP-155)

SlB55 ids (sl (5145,9) pwines)] (IPS-M-TP-150)
Sl 45 2l (e Sk L) pssivest] (IPS-M-TP-160)
(BB b

Cwls Oyear Glsie 1) ga SN S, (IPS-M-TP-130)
gei Mol (633585 3l 5 5Sslr Caz MIO Lol jon oL
5 ) pl (B e lp S9dos drey Sl nl o
A (SB 5 Sl A (g Bl ol Cublge b il

d}wu’.c 0
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TABLE 2 - PAINT SYSTEMS
GROUP 2 - SILICON ALKYD PAINT SYSTEMS

FOR USE ON SURFACES UP TO TEMPERATURE 200°C (SEE 8.4.15)
Sy cbaibobs Y Jguz

Yoo ' C &)l 4250 U 2 obw (595 6565515 51t pabons 3T S5 5l ailols =Y 09,

(Sgui dx=>1 0 VO —F-A @)

PAINT SURFACE PRIMER INTER- TOP MINIMUM
SYSTEM PREPARA- COAT MEDIATE COAT DRY FILM THICKNESS
No. TION i by COAT Sligd gy (MICRONS)
alolw oylois & ilwoslel Sl Simig s ol ol JSlos
5, faal PC IC TC (09.55%0)
PC IC TC | TOTAL
ZINC
SILICON ALKYD SILICON ALKYD
SILICATE i i
2A Sa 2% JEFRC NI SoSerlw w7 70 50 50 170
&89y Sl
(IPS-M-TP-175) (IPS-M-TP-175)
(IPS-M-TP-210)
2B 70 50 50 170
ACRYLIC SILICON ACRYLIC
SILICON
2C Sl Sl 51 . - 75 25 25 125
P95l Sy ST
(IPS-M-TP-168) (IPS-M-TP-168)
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TABLE 2 - PAINT SYSTEMS

GROUP 3 - VINYL PAINT SYSTEMS

FOR USE ON SURFACE TEMPERATURES UP TO 80°C

Ky soailobu —Y Jgux
A C oyl a2 )0 U b (595 6005510 sl dens S5y b wilols - 0 5

PAINT SURFACE PRIMER INTER- TOP MINIMUM
SYSTEM PREPARA- COAT MEDIATE COAT DRY FILM THICKNESS
No. TION i it COAT | 545 i, (MICRONS)
ng; Jlods | gt (g 3bwoolel g o e d Cib oLb Cualies Bl
3] PC c TC (H955)
W.PC PC IC TC | TOTAL
3A SA2 ¥ WASH White or VINYL VINYL 10 40 25 25 100
PRIMER colored PAINT PAINT
(IPS-M- Vinyl paint (IPS-M- (IPS-M-
TP-180) | g oK, TP-200)* | TP-200)*
ol SHb s | g Ky Juisg S
ol (IPS-M-
TP-200)
3B " 10 60 25 25 120
3C 10 70 25 50 155
3D 10 80 25 50 165
3E 10 100 50 50 210
- - - *
* (IPS-M-TP-170) for black obww 1y (IPS-M-TP-170)

(IPS-M-TP-200) intermediate and topcoat vinyl
paint can be modified by usage of lamellar
pigments for improving barrier effect. (see BS
5493 Append. C)

It can be high build coat, so density and gloss
should be agreed with manufacturer.

57

|, ey K5, Bss 5 Sl @Y (IPS-M-TP-200)
BS 5493 4) 4Y 4¥ sbalsS, 5l eolatwl bl
Gl S5k 5l 6 pSslr Cuz (0pd axzle € Cangy

S5 ol
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TABLE 2 - PAINT SYSTEMS
GROUP 4 - ORGANIC ZINC-RICH PAINT SYSTEMS
FOR USE ON SURFACES UP TO TEMPERATURE 120°C* (SEE 8.4.15)

Ky sbaibln -Y Jgus

1o C o)l a0 b zobuw 65,1 10 635 5l o JT S5 sl wilolus —F 09,5
(39 ax>ly0 1D-F—A 4y)

PAINT SURFACE MINIMUM
SYSTEM PREPARATION COATING DRY FILM
No. b (5w 03T 5 THICKNESS
i e g
K5y ailobw 0yloud (MICRONS)
Sl b Canlis Jilas
(09,540)
4A Sa 2% ZINC-RICH EPOXY 75
PAINT
6953l € T 91l S
(IPS-M-TP-205)
4B 100
4c " " 150

TABLE 2- PAINT SYSTEMS
GROUP 5 - INORGANIC ZINC-RICH PAINT SYSTEMS
FOR USE ON DRY SURFACES UP TO TEMPERATURE 400°C* (SEE 8.4.15)

Ky sbaibln -Y Jgus
T C ool azyd U gk 60 Gl 635 3 S (Foxe Sy s Alobu —0 09,5
(ogu az>l o VO-F-A &)

PAINT SURFACE COATING MINIMUM
SYSTEM PREPARATION s SEALER DRY FILM
No. s (53l o3bol i THICKNESS
) e d
Ky diloliw o ylo (MICRONS)
((39.550)
AS
5A Sa 3 ZINC-SILICATE MANUFACTURE 50
_ SPECIFIED
9y S S5, oo i g
IPS-M-TP-210)
5B " 75
5C 100
5D 150

* The appearance of zinc-rich coatings are improved
by the application of a suitable sealer coat, guidance
on type of top coat to be used should be obtained

from the supplier of the zinc-rich coatings.

cmlie il jlesliial L 1) (g5, 5l 8 sla b jalls *
Oy 95 9,90y (Slessly iy e le so (Sidsy
695 5l (8 Glaiig 00 S agd &b 5l SBsS mlaw

20,5 o Aoy
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TABLE 2 - PAINT SYSTEMS
GROUP 6 - CHLORINATED RUBBER PAINT SYSTEMS
FOR USE ON SURFACE TEMPERATURES UP TO 65°C

Ky soailobu —Y Jgux
0 TC oyl a0 U b (59, 6355150 (6 00d Ay IS S Ky glb ailobis 5 09,8

PAINT SURFACE PRIMER INTER- TOP MINIMUM
SYSTEM PREPARA- COAT MEDIATE COAT DRY FILM THICKNESS
No. TION ) Sy gy COAT SBgd b (MICRONS)
Ky dilolw ojylods | b (53Lwoskel S gy St phd Cwolins Jloo
PC IC TC (9 550)
PC IC TC TOTAL
6A Sa3 CHLORINATED CHLORINATED CHLORINATED 35 100 30 165
RUBBER RUBBER RUBBER

INHIBITIVE INTERMEDIATE TOP COAT

(IPS-M-TP-145) (IPS-M-TP-140) (IPS-M-TP-135)

0,183 (sgxo b Sbg
6B 70 100 60 230
6C Sa 2% 35 60 60 155
6D 70 100 30 200
6E 70 100 60 230
6F 70 100 100 270
6G 100 100 100 300
6H ZINC 75 100 100 275

SILICATE
(1IPS-M-TP-210)
&9y el

6l 75 200 200 475
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FOR USE ON SURFACE TEMPERATURES UP TO 120°C

Table 2 - PAINT SYSTEMS
GROUP 7 - EPOXY PAINT SYSTEMS

Ky sbdiboluw -Y Jguo
o' C &l azy3 U o 535 605 )50 (6 (oS 33! S5y 5o ailolas =¥ 09,

MINIMUM
PAINT SURFACE PRIMER INTER- TOP DRY FILM THICKNESS
SYSTEM PREPARA- COAT MEDIATE COAT (MICRONS)
No. TION _ I COAT lBed gy Sind pld ol fSlas
ailobw o ;los 6 3bw oolol (Sl gy (39 y50)
5, 3 PC IC TC PC IC TC TOTAL
EPOXY EPOXY EPOXY
7A Sa 2% POLYAMIDE POLYAMIDE POLYAMIDE 35 100 45 180
(IPS-M-TP-215) (IPS-M-TP-220) (IPS-M-TP-225)
agel (s (oS 32! sl by (oS3l apol oy (oS 33!
7B " " " " 70 100 70 270
7C " " " " 70 100 100 270
7D " " " " 70 150 100 320
7E " ZINC RICH " " 75 80 125 280
EPOXY
(IPS-M-TP-205)
89,3 &€ oS )
7F " ZINC SILICATE " " 65 80 80 225
(IPS-M-TP-210)
$9y wbew
7G " " " " 75 80 125 280
7H " AMINE-CURED AMINE-CURED AMINE-CURED 100 100 100 300
EPOXY RESINE EPOXY RESINE EPOXY RESINE
PAINT PAINT PAINT
(IPS-M-TP-250) 1PS-M-TP-250) (IPS-M-TP-250)
bwgﬁwL,:oT &)ow#wwi &J)o.ﬁ,& L)""T
Sl 525y S5, Sl 025) Sl 50
71 " AMINE ADDUCT AMINE ADDUCT AMINE ADDUCT 125 125 125 375
EPOXY EPOXY EPOXY
(IPS-M-TP-202) (IPS-M-TP-202) (IPS-M-TP-202)
eS0T eyl oS 99! eS1oT ol oS g3 JOC X QR W 29
73 " - - COAL TAR . - 150 150
EPOXY
(IPS-M-TP-190)
POLYAMIDE PAINT
Sl ol Sl )
duol
7K " - COAL TAR EPOXY " - 150 | 150 300
(IPS-M-TP-190)
POLYAMIDE
PAINT
Ol 8 oS 21 K5
ool Sy
L " COAL TAR " " 150 150 150 450
EPOXY
(IPS-M-TP-190)
POLYAMIDE
PAINT
Olbd (S 91! S5,
ool Sy
™ EPOXY CLAD - - - - - 3MM
Sl B9
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Note:

1) Two-Pack polyurethane paint (IPS-M-TP-235)
shall be used as top coat in epoxy paint systems
7A to 7F instead of epoxy polyamide top coat.

2) Aliphatic urethane topcoats with the thickness
of 35-50-micron are recommended where the
highest degree of gloss and color retention, along
with chemical resistance and recoat ability, are
desired.

18191k
4wk (IPS-M-TP-235) JSigs obygl b S5, ()
TA oS5l S5 slo alelo y3 SBs8 mhw (iligy Dlge
Do oolatwl SlBgd idigs K| b Sl s> 4 TF b
Do-Y0 culis b SBsd ide sl opms; bl (Y
Wlol 4 ) el g ey axyo &S S 0 5,5
Syge Sdme Gilgy Sl g St Slge pln o Cueglie

20,8 oo Slgaiy sl s

TABLE 2 - PAINT SYSTEMS
GROUP 8 - ZINC COATINGS OTHER THAN SPRAYED SYSTEMS

Sy cbaibobs Y Jguz

il b dilolw I pf @ (59) B ADg A 09,5

PAINT SURFACE COATING MINIMUM
SYSTEM PREPARATION iy DRY FILM THICKNESS
No R 7 N (MICRONS)
. b 5ilw ool
Sy ailolw o ylous [EOWESPN D RUVIE SV Ry LIRES
(095%)
8A ACCORDING TO GALVANIZED 85
(IPS-C-TP-101) o ilgll5
5 ol b

8B 100
8C 140
8D 210
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TABLE 2 - PAINT SYSTEMS
GROUP 9 - SPRAYED-METAL COATING SYSTEMS

Ky sbaibln -Y Jgus
S bl ST slo wilolw - 09,5

Note:

1891L

Paint System SURFACE COATING MINIMUM
No. PREPARATION DRY FILM THICKNESS
<5 Wil oslod gl sjteslel s (SEE (B'\g IEI\T %%814713)
(0955%)
9A ACCORDING TO ALUMINUM 100
(1PS-C-TP-101 PR )
5] b
9B 150
9C 250
9D ZINC 50
S$9)
9E 150
9F 250
surface 4 b oghe gl (Sl Gogd Ghs P‘““"“‘}‘—‘ ol

Arc-Sprayed aluminum for wuse on

o ° -
temperature up to 550°C 00- ¢ ol
TABLE 2 - PAINT SYSTEMS
GROUP 10 - COLD APPLIED BITUMEN PAINT SYSTEMS
Ky sbaibln -Y Jgus
Sy W9y (S pd STy s Aol Ve 09,
PAINT SURFACE PRIMER INTER- TOP MINIMUM
SYSTEM PREPARA- COAT MEDIATE COAT DRY FILM THICKNESS
No. TION _ COAT Bad o (MICRONS)
LT e S gy
_. . N . - ‘51.«..»| Owe
Sy abolw oylos | adanws (5 5Lwoolol silbeo g o St hd Canlids 3l
PC e (59.55)
PC IC TC TOTAL
10A Sa 2% ASPHALT ASPHALT ASPHALT 800 800 800 2400
MASTIC MASTIC MASTIC
(IPS-M-TP-105) (IPS-M-TP-105) (IPS-M-TP-105)

cdlawT o cdlawT o cdliwT @D

10B COAL TAR COAL TAR COAL TAR 400 800 800 2000

PRIMER MASTIC MASTIC
(IPS-M-TP-280) (IPS-M-TP-230) (1IPS-M-TP-230)

ol#sfimi ol#u}{o 0‘)"‘5 Mo
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TABLE 2-PAINT SYSTEMS

GROUP 11- SPRAYING METALS COATING SYSTEMS FOR PAINT OF SERVICE
CONDITIONS UP TO 1150°C

Ky sl abolw -Y Jguo
O, Kl 4z ;0 N1 Ul WS 6305 Lasl 3l (gl (o 38 iiily STy (s dilolw =YY 09,5

Sprayed coating  oud plily giligy Subsequent treatment oy luy wldoes
Coating
Paint system Service riu:rz?iaon Metal Nominal Intermediate Final treatment
Y| Temperaturer | PTEPATENO ) - (see Clause ) thickness Treatment e
Ntk S sls g gilo ol iy pod a) G315 by el caslius So Slilas e Slelas
BS EN I1SO 2063 (3945 dxl o
BS 2569 micron
11A 400 up to 550°C Aluminum 175 N N
° . one z one z
we pwizes] e &
Coat uniformly and
completely with solution of
coal-tar pitch
(see Appendix E)
N Aluminum BS 2569:Part 2 Heat to
11B 550 up to 900°C Sa3 ORI 175 b JolS 5 ClgiSy iy 800-900°C
Comgey &) Olylad 5 Jolove
BS 2569 st E
(o9 4.19,1)4 Y oo
Aluminum alloy THeat to
0 - -
11C 900°C Sa3 pgmnagll 5T 175 None 800-900°C
1Coat uniformly and
completely with solution of
9000 up to coal-tar pitch plus
1000°C aluminium pigment (see
(in absence of sul- R . Appendix E)
hurous gases) Nickel- chromium BS 2569: Part 2
11D phurons & Sa3 alloy 375 Heat to
axyo Ve S Ul Jolme b o5 g c31eSh idigy 1050-1150°C
Lo sy ol £l Frm s s, Lol o ks
<cle yo) ol S : :
c e - Cow w4/ 1BS 2569
(53,55 slasls ) e
5, laibewl B
(o9 4.19,1)4 Y oo
Coat uniformly and
y
. completely with solution of
. 1000°C Nickel-chromium coal-tar pitch plus
(in presence of alloy 375 aluminium pigment (see
sul-phurous Appendix E)
11E gases) Sa3 followed by BS 2569: Part 2 Heat to
azjpeVeee aluminum 100 Jsloo b S g c5lgiSy gy | 1050-1150°C
Syax o) o Sl aloly p,5- S 5T Al aslaly Q'):i‘é =3
(5355 syl poizasl] S ) poriees) BS 2569
5, laibewl B
(098 anxlpa ¥ idy

#Provided it is realized that the service life will be affected, higher temperatures than those quoted may be

tolerated, the reduction in service life will depend on the duration of the higher temperatures.
22l 5l 65 ee 5 aS peddy Gansedd aSl bty ¢ ail Joog BB sl (Sew 0000,5 7,0 aSoll 4 s YL slales #
cls dalgs YL glales loj Dae 4y (K 615 joe ralS (lilS

1 A mildly oxidizing atmosphere is necessary.
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Notes On groups 10:

1) All materials should be applied in accordance
with the manufacturer’s instructions. Care
should be exercised to ensure there is no mixing
of material from different sources or of different
types. In particular, it should be recognized that
the chemical and physical characteristics of
bitumen-based coatings differ from those of
coal-tar-based coatings and that the two kinds of
coating should not be blended in protective
coatings. It is also essential to clear out plant
thoroughly when the use of coal-tar coating
materials follows that of bitumen coating
materials or vice versa.

2) For application by flooding or other means,
the temperature of the coating material should
be such that the Viscosity is controlled to give
the thickness of coating required, and not so
high as to cause excessive fuming. No grade of
material shall be heated above the maximum
application  temperature given by the
manufacturer or above 250°C

64
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Grd S dlge JLis 4y a8 abg slge a5 Slej el
(oSl g 03903 jad 1y A5 pl yas Sgis 00l 1,8

Slge slos 0 SLISA L 5 abse 50 4 Jles! sl (Y
Cals glp ol Cogld a5 wsl ol WS 4 Wb Lady
S el a8 5985 3l jadil g ead Sy L 590 i
drog Gboo 5l 5YL Wl olge 5l g45 ad 00,5 idgy o

g ool &yl > Yo-°C 3 AL L ondsle Jawgs ool



IS

May. 2009/ ) ¥ AA cadugs |

IPS-E-TP-100(1)

11. PAINT COLOR SCHEDULE
11.1 General

Included in Table 3 are colors for appearance and
identification of buildings, steelworks, pipeworks,
instruments, tanks, plant equipment, machineries
safety and fire equipment etc., and also safety
colors and safety signs to be adopted by the oil,
gas and  petrochemical industries.  This
specification is basically selected from the British
Standard 381 C and specifies surface (opaque)
colors for painting.

Tables 4 and_5 specify the standard colors for
painting gas cylinders in use at all plants and
medical centers throughout the oil,gas and
petrochemical industries with reference to
BS 1319, BS 349 and BS 381C.

Table 6 is site treatment of previousely metal-
coated steel work.

65

Sy el Jgu -1

sogos 1))

bzl Slabis 5 ol lp ¥ oojled Joux sk,
ol (s glaylyl o iS5 Wy ccoVeh glalS
ol 5T Sz 5 VT aile eyl ls S Slipgzs
Sl gl @M g al GLK, eizes g 035 0l
ol sl ons S jslate (cendgh g Bl plio
oar3,5 sl BS 381C o Jastias] Lol 5 laieiin
Ky slp (b ghav) e glo S5 pl ouisS Gt
Al o (el

el 55, sl o 55, ol o llind B 5 F o)lads Jgiz
5 Sy Sl Dbl )5 ples )0 (Brae B lajaiden
lodjlilinl Bob (o g 55 ki mlio b 5o
sl oo BS 1319, BS 349, BS 381C

Vg8 o5l (59, p Jme ;o Wb aS SIS F o Lo Jgux
g plosl 00338 (g3l gy M3 a5
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TABLE 3 - PAINT COLOR SCHEDULE
FOR BUILDINGS, STRUCTURES, PIPEWORKS, TANKS AND SAFETY AND FIRE EQUIPMENT

ETC.

Sy Pl Jgu -F Jgur
Sl T g (Sos) Ol xS g o3l alg) syl (b ojlw dleilocis b (gl

ITEM COLOR RAL
Sate Number to BS.381 C
BS381C s lad b (pl8) 5,
Seisle ) -
1 BUE';%'E'\F‘Q%AL © AS SPECIFIED ON DRAWINGS
3 =l g (A Laldi 59y wlrwsys Gub
b) INTERNAL S s (o oo e B
) DOORS AND WINDOWS oy g by (7 o -
2. STEEL WORK g5l ¥ . T
a) STRUCTURAL  STEEL- b clooils (it | AS_PRIMED OR e b gl Sillas
WORK &o¥98 slaojlu ( SPECIFIED ON e b etk cononss | T
DRAWINGS OR BLACK R 3
b) STAIRWAYS INCLU- Ll s @bl 4 ealy o, (2 | AS PRIMED OR opdien b gyl @ollao |
DING STAIR TREADS SPECIFIED ON .
DRAWINGS Wl g9, ond
¢) PLATFORMS: Bg sboal by (z | LIGHT ORANGE, TOBS % o3 =6 | 2000
UPPER LADDER 361C. No.557 ORBLACK  say (s BS381C
ol b 3940 dxzly0
d) HAND RAILS: Slog)g g 03 dmopSiws (5| | |IGHT ORANGE, TOBS ¢ ¥ )6 | 2000
MIDRAIES o s 535 | 381C. No. 557 BOY o)l BS38IC
és.w 4:?‘,0
e) FIRE ESCAPES AND #Wlalplbodyss,lhslal (@ | giGNAL RED, TO BS BS38IC « « oidle 3058 | 3001
HARCL SAFETY LooPs il oy | 301 0537 23 aaxlys BTV oyl
f)  PIPES,  COLUMNS, 5 claouiylugss Ligiw aaly) (5 | DIAGONAL WHITE o . s | 1018
SUPPORTS IN WALK tagjeols | AND CANARY YELLOW 255 923 9 e b5
WAYS .
(BS 381C. No. 30) L (309 ke BS381C)
BANDS OF 15cm Gyl V8 sl
<80
3. PIPEWORK i
3.1 INSIDE PLANT BOUND- S, Jlas J5lo Y-
ARIES
a) PRODUCT LINES addgi bghs (Wl | giIGNAL WHITE e s | 9003
b) STEAM LINES S beks (@ ALUMINUM ogmiangll | 9006
¢) WATER LINES <l bk (E | ALUMINUM ogmmngll | 9006
d) FIRE MAINS S T o ol sladlgl (> | 5iIGNAL RED, TO Bs — BS3BIC aeidle o8 | 3090
381C. No. 537 S axzxl 0 OYY 0lad
¢) FOAM LINES pPlbshs @ | v e | 3020
f) DANGEROUS, POISONOUS 3 g (Slhord Slge iyl (3 | CANARY YELLOW, TO BS381C 4 «s5L8 255 | 1018
CHEMICALS AND GASES BS 381C. No. 309 595 dorlpn o4 ol
g) NATURAL GAS LINES b B bgls G| e e e e e “ | 1018
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TABLE 3 - (continued)
Y Jus (aelsl)

n) LINE CONTENTS:

0) IDENTIFICATION:

3.2 Out Side Plant Boundaries
a) Production Line
b) Steam Lines

c) Tank Farm

Facilities

e) Flare And Burn Pit

f) Flare Stack

g) Waste Water Facilities

SMALLER THAN 7 cm (3")

LARGER THAN 7cm (3")

d) Loading And Unloading

(") ol ¥ 31 4SS

() ol ¥ 51 3555

9 Slgime (o

bl (o

W, jlas g slojpe Y-F
Jgpaze bis (Gl

B bgbs (o

Ojle abgzo (7

s 5 (530550 Slamnls (0
S g Al g Jrdio (@

I-hu.a" ‘;.503.) (3
ML Sluli

CANARY
BANDS No. 309

YELLOW

CANARY
BANDS

TO BE WRITTEN IN
BLACK ON ALUMINUM

YELLOW

BACKGROUND  WITH
ARROW FOR FLOW
DIRECTION

TO BE BANDS 10 cm.
(4") WIDE AT VALVES
AND FLANGES ON
ALUMINUM BACK-
GROUND

SIGNAL WHITE
ALUMINUM

THE SAME AS INSIDE
PLANT BOUNDARIES.

MIDDLE BROWN TO
BS.381 C-NO.411

CANARY YELLOW TO
BS.381 C. NO.309

SIGNAL YELLOW
(SEE APPENDIX G)

ITEM COLOR RAL
Egogo Number to BS.381 C
BS381C o Lo b (pl8) 5,
h) SOUR GAS LINES oy 3 kel (T | SIGNAL YELLOW e 3,5 | 1003
i) CRUDE OIL LINES pl o byl (b | 5IGNAL BROWN, TO BS ; 5 | 8002
381C. No. 411 @ axxlye @l sl oged
1 oLty BS381C
j) GLYCOL LINES (oS S J5lS' o> (5 | SULFUR YELLOW &35 %5 | 1016
k) VALVES, FLANGE TO RTINS WHITE AND CANARY %3 9 i ob)lg | 1916
FLANGE el b (S yE oW, TO BS 381C  w anlyp  s,ld
No. 309 ’ .
ON GAS-LINES S5 bekas s, ¥4 o,lais BS381C
ON OIL-LINE s bels g9,
No. 101 1+ o bouis BS381C
m) ALL PUMPS AND YT s g Besog olai (o | PEARL LIGHT GRAY,, ey 6 yueSS | 9022
VALVES: FEITERE® P | ToBS 381C. No. 631 oS

4 axrlyo (g ,l9 0

Y o, Ly BS381C
anxlpo «5)L8 8,5 sbaylgi| 1018
¥4 oylas BS381C
s eleyly | -

Gy obw S5, LWl -
9 aidigi pogrogll aino)
oL ol g WS L
O 00ld

Gl Ve glayle
9 YT s (g9, L (F'1)
poogll dina; b Lozl

o awiw | 9003

sogngll | 9006

sip  Job alie | -

a5

Gb cbugio slosed | goo7
BS 381C, NO. 411

&b sst8 0,5 | 1018
BS 381C, NO. 309

(G Cowgm @ ax>ly0) -

(to be continued)
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Table 3 - (Continued)

Y Jgos (aelsl)
ITEM COLOR RAL
Epogo Number to BS.381 C
BS381C o,lads b () K,
4. INSTRUMENTS &2, -¥ | BRILLIANT GREEN, TO BS & 42150 0udS 50 s
a) PANELS, CONTROL s ams by (il | 381C. No.221 221 ojtesBS381C | 0032
CONSOLES AND . ‘
INSTRUMENTS &80 )lnl g ployd lauals’
5. TANKS o)l -0 WHITE
a)  AVGAS,  MOGAS, o254 lonylgh S g (A ?
NAPHTHA, PENTANE ol i g ge
b) KEROSENE Sehw & (|| IGHT GREY, TO BS 381C. | & ‘0¥ &r»=SB | g9
No. 631 axzlyo $YY o,lais BS381C
55
¢) GAS OIL J598 (@ | LIGHT STRAW, TO Bs 381C. [BS3BIC & sy U | 1409
No. 384 S5 axzyo FAF oylas
d) DIESEL J#> | SEA GREEN, TO BS 381C. No. | BS38IC & lys 5w | 17
217 Sg azz yo YIY o)les
- i 9004
¢) FUEL OIL 095 <&@ | g AcK ol
f) CRUDE OIL ple < (5 | 5IGNAL BROWN, TO BS 381C, | BS3BIC & oidle loged | gn0p
No. 449 Sois a1 0 FFA o,lods
T s g _.J7 | 9006
g) WATER TANKS close G| aLuminum oinl]
h) 1- IDENTIFICATION % @b gboled V(& | g) ack ol -
NUMBERS ON  TANKS ol 5| o (53050
OTHER THAN BLACK
2- ON BLACK TANKS olw o3k 595 -Y | SIGNAL WHITE ole s | 9003
6. HEATERS AND HEAT Lum g S0 s -7 -
EXCHANGER
a) HEATER CASING AND  us23°9oSesS giwdey (A1 | ALUMINIUM ogminogl]
STACK
b) HEAT EXCHANGERS Llae (@ | \WHITE S -
7. MOBILE PLANT Sppte Nlgeile -V | CANARY  YELLOW  AND  °% slils 9 63b8 355 -
i 4 | BLACK DIAGONAL BANDS
a) BACK AND FRONT e 9 9l oy () e
SHIELDS
b) FORKS OF FORK LIFTS = «Jeiiyx sz (@ | cANARY YELLOW, TO Bs BSS8IC & «)bd 2y | 4o
SLING HOOKS L5 | 381C. No. 309 S9 daxlyo T4 0l
¢ GUARDS, SAFETY o=l by Bl> (@ | conary YELLOw, To Bs BS38IC & «sld 25| g8
PARTS ON ROTATING  fss sl  slaanuws | 381C. No.309 S5 axlye ¥od o laid
MACHINERY-BELTS, (595 30 3 Woieoy, «o¥ Ll
COUPLING, PUMPS
AND MOTORS
(to be continued) (1> sl
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Table 3 - (Continued)

Y Jooz (aeldl)
ITEM COLOR RAL
Egoge Number to BS.381 C
BS381C olash b (o) i)
AT cpisle —A iey s s
8. MACHINERY Yl b iiS) ¢ S | 7035
bw (Gt | LIGHT GREY (BATTLESHIP), SR 07 S
a) PUMPS s TO BS 381C. No. 631 #¥e,los BS38ICH (o=
Sgul dxzl 0
) $7S% 1= 1 10 BS 381C. No. 631 STETTIOT S
- BS381Ca (=
Sgus a2l po Y0 ylos

¢) OUTDOOR AND INDOOR (5 o (515 .5 clossion (s | SIGNAL WHITE e s -

ELEG. MOTORS B 9 S Sr iy (z ke o
ol

d)MOVING PARTS  [s_& o'y io oolxlad (o | RED / WHITE BANDS, TO BS & \uiw el b 50,3 | 3001
INCLUDING COUPLINGS, &* ? . | 381C,NO. 537 P SR } o
FLANGES, AREAS ¢lpdboxo yadd (oYlail INRE o0 lo BS381C
COVERED BY GUARDS Bl ot ablo] sy dorlpn

¢) CABLE BOXES Ll asx @ | gy BLUE, TO BS 381C. No. BS38IC & Jlwl ol | 545

101 Sl azal po V+) o lo

f) MACHINE TOOLS <¥LIRIG | BRILLIANT GREEN, TO Bs BS38IC 4 (ol s | 443y

381C. No. 221 g szl po YTV 6 Lo

g)ALL OTHER N el Ml 4dS G| NDOOR: MANUFACTURERS o3l il 1o N

ELECTRICAL ITEMS AS as> wils | STANDARD
FUSE BOXES, JUNCTION oleiil sbaxs jau8 sbax> | OUTDOOR: GALVANIZED I T RS L R PoY 9006
BOXES, LIGHTING _,, . i b .
TOWERS. LIGHTING S8 el sy bz gsué:mﬁhiPRAY FINISH OR poiuoglT b (59 (uo
FITTINGS oyl 9 2L, '

ETC.

h) MAJOR SWITCH GEAR, 523 w99 ald sleaddS (¢ | | \gHT GRAY, TO BS 381C, Doo0iC & sy syl 7aqg
TRANSFORMERS ~ AND .S clas s o s yoygiwmail i | NO. 631 09 dxzrlpo FYY o lod
CONTROL PANELS

9. MISCELLANEOUS &y @ | ALL SUMPS CONTAINING & bgpe sl Saly als -

a) COOLING WATER SUMP . ., | COOLING WATER T ool s b o 7

) oo A Sz (W | AND  OR  EFFLUENT 7 $Bred b ofom o

VALVES TO  HAVE gy chls Wl @l
ENAMELED . .
DIAGRAM PLATES % & Jate ol z)b
ATTACHED TO GUARDRAIL. U 5 dwiw 4imej b blis
PLATES TO HAVE WHITE ,
BACKGROUND WITH ol B>
LETTERING IN BLACK
M and Sl ALL ITEMS OF EQUIPMENT jpuitlo g ooljugas o361 anls
b) IDENTIFICATION  OF Sl Sbd (2] e NT TO H%VE ol 9 S 38 4
EQUIPMENT 009y (2Ll ol glylo Y] -
Q IDENTIFICATION NAME e
W. 1. N = WORKS AND W. I. N. PAINTED ON b )l alubd oled L g
IDENTIFICATION IN WHITE LETTER OVER ol ) 9 i By
NUMBER BLACK BACKGROUND. Do diigd
lo.  SAFETY COLOR S5, plb i 4ol 1+ gé;BNAL RED, TO BS 381C. No. BS381C. 4 pidke cjo
a) FIRE FIGHTING Jols Silis 25T ol saaens (1 g dxzlpe AYY oleis | 3022

EQUIPMENT INCLUDING
FIRE PUMPS, HOSE-
STATIONS, FIRE
MONITORS,
SUPPORTING TOWERS
AND FIRE HYDRANTS,
CO, BOTTLES IN
SUBSTATIONS.

(i T Ol sl
(Sl T ol sleall
sy T
w5 T T 5 edlye
oSl 33 COp 315 JguunsS

295l

=P sk
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TABLE 3 - (continued)

Y Jgos (aelsl)
ITEM COLOR RAL
Egogo Number to BS.381 C
BS381C ooy b (o18) K,
b) SAFETY SHOWERS AND S5 o wsl el deo(s | BRILLIANT GREEN, TO BS 4 (o 381C. 4 colic o ; 6002
OTHER SAFETY P08 el B A g o Mo, 221 ’ o
INSTALLATIONS 01| Sl S 4221 po YY)
) DANGEROUS  f 1as il ¢ p5alos silen (= | ALTERNATIVE BANDS OF 5.0 o ol 3l waliie cclosles -
OBSTRUCTIONS A lerSslz e @) Glack AND  CANaRy 0w s s e
YELLOW 88
d) RELIEF AND SAFETY iool g 4ulis cla s (o | CANARY YELLOW, TO BS  y.q oo 381C. a «c,d 5,5 | 1018
VALVES ISR 381C. No. 309 ’ PSS 0
Sg dxz yo
€) DANGEROUS OR EXPOSED  cislis cuomd b Sylas a | CANARY YELLOW, TO BS  y.q ol 381C. 4 o,id o,; | 1018
PART OF MACHINERY 381C. No. 309 :
YT cpailo ouls Sg dzz 5o
f)  DANGER POINTS OF U oU,ks b (g | ARCTIC BLUE, TO BS 381C.  Bs381C. 4 (Hlod cdad T 5024
ELECTRICAL - 7| No.112 - i .
INSTALLATIONS &S e axzly0 WY o las
g) FIRST AID EQUIPMENT adgl el oS Sl (; | WHITE LETTERING  ,.(:s.s i & 6002
e 7D | BRILLIANT GREEN, TO Bs ~© 0% 78 69 S S92
381C. No. 221 S axl o YV 0Ly 381C. &
h) BREATHING APPARATUS . _.iy .l oliws(s | BRILLIANT GREEN, TO BS (o4 381C. 4 cnli o ;
MASKS AND OTHER SAFETY ° e € | 381C. No. 221 ’ I
EQUIPMENT Ol ;590 9 Swlo S 4zl yo YY)
11. NOTICES ON SIGN-BOARDS _
¢ gl wsl N g aAck  LETTERS ON 55 dinnj 59y ol G |
ode slaglti | YELLOW BACKGROUND i i
SisS U pae ilails,l5 (I
a) PLANTS USING CAUSTIC ,
SODA OR ACIDS Sl b 531 59 Sguw
b) PLANTS WITH HIGH i clili b obul 50
CONCENTRATION OF e P97 | RED LETTERS ON YELLOW 8)) diwo) 59y 3o B9y |
HYDROGEN SULPHIDE 0 98l (359,992 | BACKGROUND
12. STENCILING - IR
a) CONTRACTORS SHALL o © e ‘
PUT STENCIL MARKING & «ibge ol )ilowy (A
ON TANKS, VESSELS, ® o1ledd -5 o
EQUIPMENT sz b eilod 25 o
NUMBERS IN ENGLISH [/ &l (81 Bgyb (5o
FARSI el 3 (gl 515 99 4
b) STORAGE TANKS SHALL 4 6unid -l (
HAVE DIGITS A NS L S} S9) =
STENCILED IN BLACK 3§ el wjgo a4 olasl
MINIMUM OF 1.5m. e 118 Jilas L 5 039 ol
HIGH AT LEAST ON TWO S5l G bed o5 el |
SIDES s Sybgs 4o gl
(to be continued) (5,15 ald)
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TABLE 4 - PAINT COLOR SCHEDULE
FOR SOME INDUSTRIAL GAS CONTAINERS\

S5 P G 0d -F Jgu

o 3 B9,k pam sl
o)
NAME OF GAS b, % % BODY & BAND - i_ E
55 6L { £z COLOR 2 < 2 .
C EO g g 4y S5, & f bmy 2
g 5> k& & g & r
. r MIL-STD-101B 0 A Py B~
51 8 ylitiu! e
ACETYLENE oyl CH; Yellow 355 309 1016
AIR 192 - Black, green band s 195 cobow - -
AMMONIA Sligel NH; Orange, yellow band 835 Jlgh o o20,b 557 2000
ARGON 95T Ar Gray, white band S g ¢ (6 ynS 631 9022
CARBON oS donS] es co;, Gray PSS 631 9022
DIOXIDE oS e ¢ ¢
CARBON S ST co Brown loass 449 8002
MONOXIDE 0155 deSTyie s
CHLORINE s CL, Brown Slosed 449 8002
ETHYL 51 C,HsCL | Buff, blue, yellow bands T eyl o cdass &43 352 9001
CHLORIDE NUTE &l GLylg (o9 055
259
ETHYLENE okl CoH, Buff, yellow band 553 sle} cs09% 555 352 9001
ETHYLENE o L eS| C;Hs0 buff 5655 O 4 352 9001
OXIDE RS E9F® 9))
HELIUM PYITY H. Gray, orange band U 5lg5 ¢ 6 ymSS 631 9022
HYDROGEN RETIRN H, Yellow, black band obew Jlgi ¢ 353 309 1016
(to be continued) (3,10 aolal)
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TABLE 4- (continued)

(dolsl) —¥ Jg..\.'?
mo
NAME OF GAS b % % BODY & BAND o i— é
et |22 s Pe v 8 ko
. €0 Ol g 4iay S5 8f bmg o2
‘L > > = « O 0 —
% = MIL-STD-101B O T s
SR ERRGT o
HYDROGEN s sailow HCN Brown, white band i slad ¢ cloosd 449 8002
CYANIDE 0395942 59k S lgd ¢ SlogkS
METHANE ol CH, Yellow, white band i i 353 309 1016
METHYL - CH;Br Brown, black band olew o ¢ eloosd 449 8002
BROMID Jekog09 2 2 )19 ¢ loged
METHYL N CH,CI Orange, brown band looss slas ¢ 204G 557 2000
CHLORIDE Jeko 59,8 logtd ,lg5 « ()
NEON o8 Ne Gray, buff band 3l (g Sl 631 9022
§O95%
NITROGEN 039 s N, Gray, black band ol Jlgh ¢ (5 S5 631 9022
OXYGEN OS] 0, Green o 221 6002
PHOSGENE Owed COCL, Brown, orange 76 g5 ¢ logad 449 8002
PROPANE s b Yellow, orange band 506 o e s 309 1016
(COMMERCIAL) SO oo [Ca LY ERSY]
SULPHUR y38lgm ST g8 SO, Brown, gray band S lg ¢ gloged 449 8002
DIOXIDE
Note: 3TIEL)

Cylinders with valve protecting extension:

Color of band near valve fitting shall be painted

on protecting extension.

72
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TABLE5 - PAINT COLOR SCHEDULE

FOR MEDICAL GAS CYLINDERS

S 3 3 b i gl p SOy Pl Caw b -0 Jgu

NAME OF GAS SYMBOL VALVE END RAL BODY RAL
55 sles COLOR S5y Jly COLOR 5y Jy
e sl S oy S,y
No. To BS.381C No. To BS.381C
BS: 1319 BS: 1319
OXYGEN O, WHITE - BLACK -
OS] Sl oluw
NITROUS OXIDE N,O ARCTIC BLUE 5024 ARCTIC BLUE 5024
05555 (68 ST No.112 No. 112
CYCLOPROPANE Cs Hg LIGHT ORANGE 2000 LIGHT ORANGE 2000
PITRENI No.557 No 557
RTINS gy )0
CARBON DIOXIDE CO; LIGHT GREY 7033 LIGHT GREY 7033
Sy S 55 No.631 No. 631
9y G S 9y & S
ETHYLENE C,Hy VIOLET 4007 VIOLET 4008
ot No. 796 No. 796
HELIUM He LIGHT BROWN 8003 LIGHT BROWN 8003
PRTY No. 320 No. 320
3y sl oged 3y sl oged
NITROGEN N, BLACK - LIGHT GREY 7033
39 ol No. 631
) S S
OXYGEN AND HELIUM O,+He WHITE AND MIDDLE 8023 BLACK --
MIXTURES BROWN
obww
Pk 9 & 5um balso No.411
bwgio sloged g vubuw
AIR (MEDICAL) AIR WHITE AND BLACK - GREY 7033
(o3 lgn ol 9 dondaw Sy
OXIGEN  AND NITROUS 0,+N,O WHITE AND ARCTIC 5024 ARCTIC BLUE 5024
OXIDE MIXTURE BLUE No.112 ) s s GJ
039555 O  g ¢y S| bgloeo Sl cdad 1l g i
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Table 6- Site Treatment Of Previously Metal — Coated Steelwork
9 plowil o0 )5 (38 Liudbgy Hd a5 G0¥ g3 o3l (59, 3 2o 30 Wb &5 Jlo)ls —F Jgu

INITIAL PRESENT SURFACE REPLACEMENT PAINT TREATMENT OVER
CONDITION CONDITION PREPARATION OF METAL o
gl Lyl pd ogzgo bulpd b gilwesk] | WHERE REQUURED 93 2 Gimel K plexil
(IPS-C-TP-101) poil Coye 2 B At | oo\ VEDMETAL | GALVANIZING
oud bl 38 o juilglS
BARE METAL AREA OF IF METAL IS TO SPRAY METALTO | NOT NORMAL LY
COATING CORROSION BE REPLACED REQUIRED NECESSARY IF -
cd 315 Jidby | AND/OR SOME | BLAST CLEAN SPECIFICATION OVER COATING IS
* | RUSTING e 3 Cansl 41,3 S b 315 ity | REQUIRED. SEE
OF SUBSTRATE ) o e ~ 7| TABLE1AND
5 oo 0095 s | FIR 005 el 09 A 3 g0 wlasio | CLAUSE 8.4.9
55 lie b L Cawdly s (539 00 Jloyi ok
4 38 (53 e e Sk S5
Wy g) Jguz 4 anxlpe
q-fF-A
IFMETALNOT TO | NOTAPPLICABLE | BUILD-UP CLEANED | BUILD-UP
BE \REPLACED AREAS WITH CLEANED
CLEAN CORRDED Gl Ji6 SUITABLE PAINT AREAS WITH
AREAS BY BEST SYSTEM AND, SUITABLE
MEANS PREFERABLY, PAINT SYSTEM
AVAILABLE APPLY AND,
05 s B o1 CHEMICAL PREFERABLY,
#* o ”3. ; RESISTANT FINISH | APPLY
>y e agw OVERALL CHEMICAL
Ot b 1) oo 0095 (SEE TABLE 1) RESISTANT
. Ky b oad jaod zolw | FINISH
AsS el 09 g0 aliwg 3 - OVERALL
33,5 gyl Ky cewleo | (SEE TABLE 1)
Tl g3y ¢ buayy | U od e gl
Bl 53 palho S5, il | S e S
ooliisl  laonds  olgo | THTF8 305 sl
axzlpe ) Jgaz a) 09,5 @w fs”,.f'
(05,8 Jlio o polie I,
g E RN
&) 05,5 oolaiul
axzlp ) Jgua
(85,8
(to be continued) (31> aslsl)
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TABLE 6- (continued)

(alsl) —=# Jgu=
INITIAL PRESENT SURFACE REPLACEMENT PAINT TREATMENT OVER
CONDITION CONDITION PREPARATION OF METAL o
adgl byl ol S92 g0 Loyl o 53k ool WHERE S35 2 Gl Ky plewl
(IPS-C-TP-101) REQUURED
N aS Sild et SPRAYED GALVANIZING
pIY &S Sasld g METAL
S| a}:}bﬂf
ou (il 318
BARE METAL AREA WITH IF DECORATION APPLY APPLY SUITABLE
COATING SOME REQUIRED _ SEALING COAT | SURFACE
cod 3 ibgy | WHITE WASH TO AND PRETREATMENT
" CORROSION REMOVE SALTS CHEMICAL FOLLOWED BY
PRODUCTS USING STIFF RESISTANT PREFERABLY,
cNgaxo b BRUSH IF FINISH FOR CHEMICAL
o C’k,m NECESSARY, MAXIMUM RESISTANT
i @4 wdw | REMOVE LOOSE LIFE (SEE FINISH (SEE TABLE
Foyss | MATERIAL WITH TABLE 1) 1)
NON-METALLIC Sl Jls! | 6ibw ool cawlio ploxil

BRUSH

s S b | pslie of JUo 4 g s

Wy 5 oy S
51 ooliswl g gl Slge a4 pglie | by (Sherd  sile
Lol o ooy sl» Sl | Jouz 4 axzlpe) Sk
Slgo Bdo> gl g Bis e Job Sl () oylos
L W & axs|
Syt oyt 3l s Jorz & ‘f“')
g 00 Liiuw! (1 oslost

IF DECORATION NOT APPLICABLE
NOT REQUIRED,
NO ACTION IS G 12|
NECESSARY
Tp 9 5l o S

S 03Y (s

(to be continued) (3,3 aslsl)

75




IS

May. 2009/ ) ¥ AA cadugs |

IPS-E-TP-100(1)

TABLE 6- (continued)

(alsl) —=# Jgu=
INITIAL PRESENT SURFACE REPLACEMENT PAINT TREATMENT OVER
CONDITION CONDITION PREPARATION OF METAL o
gl bl 29790 bl s (530 o3bol WHERE 9 2 ol Sy el
(IPS-C-TP-101) REQUURED
PR SPRAYED GALVANIZING
pIY &S Sa3ld agn METAL
ol o 3ulglls
o il 38
BARE METAL | AREAS INSOUND | IF DECORATION | NOTAPPLICABLE | APPLY APPLY SUITABLE
COATING CONDITION IS REQUIRED SUITABLE PAINT | SURFACE
il b g Lo Lol s WASH TO o 1] Jil8 WHICH SHOULD | PRETREATMENT
el ol bl 0o Eshe | EMOVE SALTS BE CHEMICAL (SEE IPS-C-TP-102)
USING A NON RESISTANT FOR | FOLLOWED BY
METALLIC MAXIMUM SUITABLE PAINT
BRUSH (SEE TABLE 1) WHICH SHOULD BE
o il iy Sl s te 5. | CHEMICAL
w0 oy ;. e ’ | RESISTANT (SEE
S ool b 1y LSl bl ASle> | TABLE 1)
S e ey Jlie 5o g amdlsly | b gilw ool
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TABLE 6- (continued)
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APPENDICES
APPENDIX A
BASIC PRINCIPLES

A.1 Corrosion Prevention by Paint Coatings

Carefully formulated and selected paint systems
can and do prevent corrosion. Normally paint
coatings are applied in two or three coats and, apart
from a single coat of an inorganic zinc silicate, a
one-coat paint system is rarely used and would
require excessive care to ensure freedom from
pinholes and minor discontinuities and to obtain an
even thickness. The sequence of coats is
called;Primer, Intermediate coat (under coat) and
top coat (finish).

The "primer" is of the utmost importance to the
paint system, as it is the tie-coat between the metal
and subsequent coats. Primers should be:

a) Well adhering to the steel;
b) Anticorrosive, and;
C) A suitable base for intermediate coat.

The adhesion to the steel is primarily a function of
the resin binder in the primer. The Anti-Corrosive
nature is largely contributed by the pigments.
Whereas the formation of a good base for the
topcoats is partly a function of the binder,but also
the ratio between the quantities of pigment and
binder play an important part

The choice of the type of binder for the primer is
also governed by the choice of topcoats, which in
turn is determined by the requirement for
resistance to the environment. An all-purpose
primer that can be overcoated with all types of top
coats would simplify the Painting task, but this
ideal is not yet available.

For a paint coating to stop corrosion from starting,
it is evident from the previous reactions that this
can be achieved by one of the three methods, either
alone or in combination:

d) barriers to restrict the access of moisture,
oxygen and salts;

e) electrical method;

f) chemical inhibition.
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A.2 Barrier Characteristics

As all coatings are permeable to both water and
oxygen to some extent, it is therefore impossible to
completely exclude them from reaching the steel
surface. However, some coatings are more
impermeable than others, and catalyzed epoxies,
coal-tar epoxies, solution vinyl and chlorinated
rubber paint systems are used in water immersed
environments. These are typical "self-primer"
materials which means that the intermediate coat
or topcoat is used as first coat on the steel and an

"anti-corrosive " primer is not required, that is,

they prevent corrosion by a barrier effect only.

These highly impermeable coatings relay on
excellent adhesion to the surface and the
maintenance of film integrity as water diffuses
through the coating. For this reason it is essential
that such coatings do not contain any water-soluble
components, otherwise blistering with eventual
rupturing and exposure of bare steel will occur due
to osmosis, which is the passage of water through a
semi-permeable membrane (the paintfilm) when
different concentrations of salts exist each side of
the paint coating. Equally damaging is the presence
of salt from sea air or sea water osmosis.

It is essential that steel be fresh water washed to
remove them or other soluble salts before any
surface painting or preparation (including blast
cleaning), as they can be blasted into the steel
surface and become trapped beneath the paint
coating.

A.3 Electrical Methods

Electrical method of preventing corrosion involves
minimizing the flow of corrosion current so that, if
negligible current flows, negligible corrosion
results. Thus, in a corrosion:

E

R

Where I is the corrosion current, E is the polarized
potential difference between local anodes and
cathodes, and R is the total electrolyte resistance,
which must be much greater than the metal
conductor resistance.

Thus the higher the value of R, the less will be the
value of I, so that by making the electrolytic path
of the current of high resistance, the movement of
ions is impeded. Paint resins with the highest
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electrical resistance are catalyzed epoxies,
phenolics, vinyls and chlorinated rubbers each with
values in the order of 10 ohm/square centimeter.

The addition of coal tar further adds to the
resistance, and the addition of extended pigments
in the first coat such as talc, china clay, mica and
iron oxide also assist in increasing the resistance.

As mentioned above, the removal of soluble on the
surface is necessary because their presence will
short-circuit the resistance of the paint film so that
the value of I increases, possibly to the stage where
rusting will occur.

Film thickness is variable and, as the diffusion of
water through a paint film varies inversely with the
film thickness, it is clear that it will take longer for
moisture to diffuse through a thick than a thin film.

Similarly the thicker the coating the higher will be
the electrical resistance and, for immersed or
buried surfaces, the dry film thickness of paints
would need to be between 250 and 500 microns.

An alternative method of electrically preventing
corrosion of iron is to imply a metal more anodic
(that is less noble) than iron, such as zinc. Thus
zinc-rich paint coatings will protect the steel, as the
iron is no longer the anode of the electrical circuit,
the zinc metal becomes the anode and the iron will
not corrode.

A.4 Chemical Inhibition

Chemical inhibition refers to the use of special
pigments which are employed in the primer coat.
These anti-corrosive pigments function in varying
ways, but broadly by:

a) Blanketing either the anode or cathode areas;

b) Interfering with either the anode or cathode
reaction preventing the formation of ferrous
hydroxide;

¢) In the case of zinc chromate, by oxidizing the
ferrous corrosion product to ferric oxide which
plugs the anodic areas and increases the
electrical resistance.
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APPENDIX B

B.1 Characteristic of Protective Systems
B.1.1 General

Paint systems usually consist of primer,
intermediate coat(s) or undercoat(s) and top coat
or finish. Each Component normally Contains
pigment (solid particles) suspended in solution of
binder (resin solution). Choice of pigment and
ratio of pigment to binder depends on the function
of the paint, e.g. more binder will be used in a
penetrating primer for sprayed metal and more
pigment in a high-build intermediate coat.

B.1.1.1 Binders

The binder more clearly defines the essential
characteristics of the coating (Appendix B of BS
5493). Drying oil type paints (like alkyd paints)
dry in the presence of atmospheric oxygen; the
action is catalytically promoted by metallic soaps.
One-Pack Chemical-resistant Coatings (such as
chlorinated rubber and vinyle paints) usually dry
by evaporation of solvent but the moisture cured-
polyurethanes are also in this group. Two - Pack
chemical-resistant coatings (epoxy paints) form by
chemical reaction; The two components have to be
mixed just before use.

B.1.1.2 Pigments

The pigments may inhibit corrosion, reinforce the
dry film, provide color, and/or absorb or reflect
ultra - violet radiation, thus improving the
durability and stability of the coating. Lamellar
pigments are high efficient barrier to corrosive
materials. For different types of pigments (See
Appendix C of BS 5493). For M.1.O paint system
see defence standard NO. 80-178/Issue 2.

B.1.1.3 High-build coatings

High build paints with high amount of lamellar
pigments can even prevent anti corrosive material
High - build
formulations permit much greater film thicknesses

penetration at higher extent.
per coat. They are usually applied by airless spray
but can be applied by roller or brush and also

manufacture’s recommendations.
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B.1.1.4 Compatibility

All paints within a system should have
compatibility between coats and with the metal
substrate (i.e. there should be adequate adhesion to
the substrate and between coats over the operating
temperature range and there should be no under
softening to cause lifting, wrinkling or bleeding
through of stains). For this and other reasons it is
generally advisable to obtain all the components of
a paint system from the same source; otherwise,
assurance of such compatibility should be
obtained. If cathodic protection is applied to the
structure, the paint system shall be compatible
with it (see B.3.5).

B.1.1.5 Solvents

Solvent modification of paint composition is
frequently necessary to allow for the
characteristics of different matters of application.

B.1.1.6 Handling, stacking and repair

withstand

reasonable handling and can be readily stacked

Two-pack chemical-resistant paint
when fully cured, but most other paints are
relatively easily removed down to primer. One-
pack chemical-resistant paints tend to stick on
stacking, but drying-oil containing paints can be
stacked, with care. Touching-up on site is easy for

most paints but initial abrasion may be needed to

provide adequate adhesion of touching-up
treatments over two-pack chemical-resistant
paints.

B.1.2 Primers

Primers usually consist of binders, inhibitive
pigments and solvents.

The primers commonly used are as follows (some
typical formulas are given in tables B.1 and B.2):

a) Prefabrication primer which is used for steel
before fabrication (table B.1);

b) Blast primers which are used for steel either
before or after fabrication (table B.2);

¢) Drying oil primers (see IPS-M-TP-115);

d) One - pack chemical - resistant primers (see
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IPS-M-TP-145);

e) two - pack chemical - resistant primers (see
IPS-M-TP-215);

f) wash primer (see IPS-M-TP-180).

B.1.3 Zinc-rich paints *

Metallic zinc-rich paints may be organic (group 5
of table 2) or inorganic. With 90% or more of zinc
- dust (which may contain up to 4% zinc oxide) in
the dry film the coating will afford cathodic
protection but will be slightly permeable. The
formation of zinc salts gradually render the coating
impermeable and it will then be a barrier coating.
If damage to the coating exposes the steel the zinc
will again become cathodically sacrificial to
prevent rust spreading. Suitable sealer coats
improve the appearance of zinc-rich paint
coatings. The advice of the coating supplier shall
be sought regarding the type of sealer to be used,
especially if the surface is exposed between
applications. The various uses of zinc-rich paints,
as blast primer, fabrication-primer or main coating,
are recommended. Members and assemblies
coated with zinc-rich paints may be handled or
stacked as soon as the coating is dry, but exposure
of freshly applied zinc silicate paints to moisture

within a stack can result in deleterious changes.
* Commonly called zinc-rich coatings

B.1.4 Drying oil type paints

Drying oil type paints cover a wide range of
material, ranging from largely obsolescent simple
oil paints, which were slow-drying but tolerant of
less than perfect surface preparation, to phenolic
varnishes and epoxy ester paints, which dry well
even at low temperatures. Recoating usually
presents no problem but chemical resistance is
poor to moderate and weather resistance is
moderate to good.

Silicone alkyds, are more expensive than other
drying oil type paints, but keep cleaner and retain
color and gloss better than most other coatings.
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B.1.5 One-pack chemical resistant paints

One-pack chemical resistant paints, dry under any
ventilated conditions but, where coatings are built
up thickly retained solvent may keep films soft and
prone to damage for days or even weeks.
Recoating is easy, unless the surface has become
heavily contaminated, because the films remain
soluble in suitable hydrocarbon solvents. Where
the highest chemical resistance is not required a
system of anticorrosive drying oil type primer,
carefully selected for compatibility with a
chemical resistant finishing system, allows some
relaxation of the steel preparation standards.

B.1.6 Two-pack chemical resistant paints

Two-pack chemical resistant paints, are resistant to
acids, alkalis, oils and solvents, but shall not be
used unless the highest quality of surface
preparation and application can be assured. Cured
films are hard and solvent resistant so that intercoat
adhesion may be doubtful, particularly where
surface contamination may occur. Coal tar epoxy
and urethane/ tar coatings are rather cheaper and
may be easier to apply, but are restricted to darker
colors and have lower solvent resistance.

Hot-applied, solvent free epoxies have a particular
usefulness for tank linings where flammable
solvents could be a hazard.

Where the greater part of a two-pack chemical
resistant system is to be applied in the shop and
where travel or erection damage may have to be
touched up on site it may be advantageous to use a
system, incorporating a chlorinated rubber travel
coat (1), which will readily accept a further
chlorinated-rubber coat after erection.

1) Two-pack primer and intermediate coat
overcoated with one-pack chemical resistant
finish [or travel coat (tie coat)] and site finish.
Travel coat (tie coat) is a paint with the binder
of chlorinated rubber modified with alkyd in
the ratio 2 (min.) to 1 (CR to alkyd), see 3.23
for definition)
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B.1.7 Bituminous coatings
(see also IPS-E-TP-270 and IPS-E-TP-350)

B.1.7.1 General

Bituminous coatings are low - cost coatings whose
protective properties depend on film thickness.
There is a wide range of materials based on either
mineral bitumen or coal tar fractions applied as
unheated solutions, hot solutions, or hot melts;
bituminous emulsions are little used for the
protection of steel. Specially developed materials,
based on powdered coal dispersed in pitch (IPS-
M-TP-290), are widely used for the protection of
underground pipes. Blast-cleaning before coating
gives the best performance.

Bituminous coatings [see Standards
IPS-M-(TP-285, TP-295, TP-230)] have good
resistance to dilute acids and alkalis, salt solutions
and water, but are not resistant to vegetable oils,
hydrocarbons and other solvents. They may
become brittle in cold weather and soften in hot
weather. Bitumen-coated articles shall not be
stacked.

Bitumen solutions and emulsions are readily
applied by brush or spray and are often used as
priming coats for the heavy -duty materials which
can be applied hot or cold at the works or on site.
The specifier should consider inhibitive oleo-resin-
based primers for heavy-duty bitumen provided
that sufficient drying time (several weeks) can be
allowed to pass before overcoating.

B.1.7.2 Coal tar enamels

Coal tar enamels have high resistance to moisture
and good adhesion to steel, so they are very
suitable for structures that are immersed in water
(especially foul water) or buried in the ground.
The appropriate water supply authority should be
consulted before coal-tar-based material is used in
conjunction with potable water. Coal tar enamels
are less readily softened by hydrocarbon oils.

Prolonged exposure to weather and sunlight causes
surface chalking because of oxidation and loss of
plasticizing components, so coal-tar enamels and
bitumens shall never be specified for such
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conditions (unless they are overcoated with
asphaltic material in solution or emulsion form),
nor shall they be used in very hot conditions (such
as may arise in a pipeline downstream of a
compressor).

The coatings may be reinforced with glass fiber or
asbestos wrapping, especially for the protection of
pipelines. Wrappings made from vegetable fibers
such as cotton or hessian are liable to micro-
biological attack.

B.1.7.3 Asphaltic coatings

Asphaltic coatings have much better resistance
than coal tar enamels to sunlight, weather and
exposure to the direct heat of the sun. Resistance
to breakdown under sunlight can be improved with
flake  aluminum.  Asphaltic  coatings are
recommended for buried or submerged conditions
and they are best used with inhibitive primers.

B.1.7.4 Application of coal tar and asphalt
enamels

The materials are heated as needed in boilers near
the application site. For vertical surfaces the
material is daubed on with a stiff brush, covering
small rectangular areas with short strokes and
overlapping to form a continuous coating. In weld
areas the brush strokes shall be in the direction of
the weld; a second coat shall then be applied in the
opposite direction. For horizontal surfaces the
material can be poured on and then trowelled out
and if unevenness occurs where a smooth surface
is required, it may be permissible to play a blow-
lamp onto the surface and finish by trowelling.
Considerable skill is required in all these
operations.

B.1.7.5 Overcoating

In general, only bituminous material should be
used for overcoating bituminous material. It is,
however, possible to overcoat with some emulsion
paints or cement paints and these may be desirable
to reduce surface heating under sunlight.

B.2 Characteristics of Metallic Coatings
B.2.1 Zinc Coatings (Other Than Zinc-Rich

Paints).
B.2.1.1 General

Four methods for applying metallic coatings are in
general use.
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a) Hot-dip galvanizing: for structures, fittings
and claddings.

b) Sherardizing: mainly for fittings, fasteners
and small items.

¢) Electroplating: mainly for fittings, fasteners
and small items.

d) Metal-spraying: for structures and fittings
(including  fasteners when done after
fabrication)

The desirable weight or thickness of bare zinc for
use in different environments can be derived from
figure.(1)

The metal corrodes at a predictable and uniform
rate, which increases as sulphur dioxide pollution
of the environment increases.

Areas of discontinuity or insufficient thickness of
a metallic zinc coating, however caused, may be
rectified at any stage by the application of sprayed
zinc, special zinc-alloy solder sticks or zinc-rich
paints.

B.2.1.2 Galvanizing

Cleaned steel is immersed in a bath of molten zinc;
a partial alloying action result in a metallurgically
bonded coating. As soon as the steel is cool (after
withdrawal from the bath) it may be stacked and
transported or it can be primed for overcoating.

The size of structural assembly that can be
galvanized is limited by the size of the largest bath
in each galvanizer’s works.

The Standard does not refer to the galvanizing of
steel thinner than 5 mm. Thinner components have
thinner galvanized coatings (see BS 729) coatings
on continuously galvanized sheet are specified in
BS 2989 (with further reference in DD 24). The
coating weight specified for sheet is the total
weight on both sides of the metal; for components
the rate of coating on one side only is specified.
For sections not less than 5 mm thick reference
should be made to BS 729, where a minimum
specified weight of zinc, 610 g/m’ is equivalent to
a thickness of 86 microns (shown as ’85 microns
minimum’ in the tables) on each face.

The thickness of coating varies with the thickness
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of steel, surface preparation and conditions of
immersion. It may be increased to 140 microns
(1000 g/m?) if either the steel is grit-blasted before
coating or the steel contains silicon (typically more
than 0.3%). The coating thickness may be
increased to 210 microns (1500 g/m?) by using
silicon (typically more than 0.3%) or silicon-killed
steels and consultation with the steel supplier and
galvanizer is essential if these thick coatings are
required. Brown staining may occur early in the
life of steel containing silicon. This is a surface
phenomenon and does not affect the protective
value of the coating. By reference to figure 1, the
different lives of some galvanized coatings can be
estimated and the appropriate life requirement to

first maintenance may be assessed.

B.2.1.3 Sherardizing

This process is used mainly for small parts and
fasteners, particularly for threaded work where
only small change of dimension is acceptable.
After suitable surface preparation, the items are
tumbled in hot zinc dust. The thickness of the
coating varies with the processing conditions; two
grades (15 microns and 30 microns are specified in
BS 4921, and the lives of those thicknesses are
compared in figure 1).

B.2.1.4 Electroplating

Zinc-plating of small parts by the electrolytic
deposition of zinc from zinc-salt solutions is done
only by specialist firms. It is rarely economic to
electroplate thicker than 25 microns. Cadmium
plating is an alternative used for special purposes.
BS 1706 specifies coating techniques for threaded
parts.

B.2.1.5 Calorizing

The addition of aluminium to all grades of carbon
and stainless steels is known to improve their
corrosion resistance. The calorizing process is
accomplished by positioning the steel in a retort
and surrounding it with, a mixture of blended
aluminium powders.

B.2.2 Sprayed-metal coatings

The metals commonly used for spraying structural
steel are zinc and aluminum. The technique of
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spraying metals is applicable to structures and
fittings either in the shop or on site. An atomized
stream of molten metal is projected from a special
gun(fed by either wire or powder) onto a surface
prepared in accordance with BS 2569. There is no
size limit and the process is especially economical
when the area/weight ratio is low.

All grades of steel can be sprayed. The steel
surface remains cool and there is no distortion, nor
is there any effect on the metallurgical properties
of the steel.

Coating thicknesses less than 100 microns are not
usually specified unless the sprayed metal is to be
sealed or painted immediately.

For most atmospheric environments, there is no
advantage in spraying aluminum to a thickness
greater than 150 microns(nominal).

B.3 Characteristics of Some other Protective
Systems

(see also [PS-E-TP-270 and IPS-E-TP-350)

B.3.1 Powder coatings

Coatings formed from pigmented resins, applied
as dry powders and fused by heat, have been
developed for protection of lightweight steel
components. Some types of powder coatings also
find applications on pipes and hollow sections, e.g.
lighting columns, where simple shapes facilitate
coating and heat curing. They are unlikely to be
economical for use on heavy sections because of
the high temperatures required for fusing or
curing.

Powder coatings are of two main types:

a) Thermoplastic powders, based on e.g.

poly-propylene,
copolymers, or nylon-II, which fuse to form

polyethylene, vinyl

films without any chemical change;

b) Thermosetting powders, based on e.g.

epoxy,
resins, which cure to chemically cross-linked

polyester, acrylic or polyurethane

films after being fused by heating.

Thermoplastic powders are frequently applied by a
fluidized-bed technique in components that have
been preheated so that the powder will stick
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readily. Coatings can be built up to a thickness of
200 microns to 300 microns one operation and are
highly protective where a complete wrap-round
can be achieved.

Thermosetting powders are usually applied by
electrostatic spraying to a film thickness usually
between 50 microns 100 microns. Epoxy powders
are easily applied and form tough coatings.
Polyester and polyurethane powders give better
resistance to weather. Selected polyurethane and
nylon powders are particularly useful where
impact and abrasion resistance is important, as on
certain types of fastener. Unless anticorrosive
pretreatments or solventborne primers are first
used, powder coatings often have indifferent
adhesion so that protection may fail rapidly once

the coating has been broken.

B.3.2 Grease paints
Coatings based on greases have two uses:

a) as permanent non-curing coatings for
application to the inside of box sections, and;

b) as temporary protective (see BS 1133:
section six, 1966) for components in store or
for machined surfaces before assembly.

Thick grease films form effective barriers to
moisture but inhibitors are added to increase the
effectiveness. Greasebased coatings shall be used
in conjunction with tapes or other wrappings on
components that are to be stacked or are liable to
rough handling.

B.3.3 Wrapping tapes and sleeves (see also I1PS-
E-TP-270)

Wrapping with adhesive tape protects ferrous
metals, particularly pipelines, joints, valves, and
other fittings by excluding the environment from
the substrate.

For further protection against accidental damage
and to promote adhesion of the wrapping tape it is
good practice to clean thoroughly from the
substrate any rust products and to prime with an
inhibitive primer before taping.

Buried pipelines are often supplied wrapped at
works with bitumen or coal tar reinforced by glass
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fiber and only the joints require wrapping at site.

When applying wrapping tape an overlap of at
least half the width of the tape is recommended
and for coating pipes of up to 300 mm diameter it
is good practice to use tape of width matching
approximately the diameter of the pipe.
Application by hand is satisfactory for small jobs
but for large installations, such as long pipelines,
fully automatic or semiautomatic methods are
used. The skills lie in obtaining a consistent
tension throughout the operation, uniform bonding
and the avoidance of air pockets. Three types of
wrapping are commonly available.

B.3.3.1 Petroleum-jelly tapes
(see IPS-M-TP-317)

These consist of fabric of natural or synthetic fiber
or glass cloth impregnated with a mixture of
petroleum jelly and neutral mineral filler. They
shall be used in conjunction with a petroleum-jelly
primer. The coating is permanently plastic; it is
suitable for application to irregular profiles and
shall be smoothed by hand, taking care to avoid
any air pockets. When used above ground, these
tapes should be protected by a bituminous-tape
overwrap in situations where they may be subject
to damage by abrasion. They are also suitable as
insulation to avoid bimetallic contacts.

B.3.3.2 Synthetic resin or plastic tapes

The most readily available synthetic tapes are
polyvinyl chloride (PVC) and polyethylene tapes.
These polymer strips, usually 125 microns to 250
microns thick with a fabric core, are coated on one
side with a compact adhesive, normally of
synthetic rubber base.

They are usually available in a range of colors if
pipe identification is required.

Synthetic resin or plastic tapes are suitable as
insulation to avoid bimetallic contacts, particularly
in damp or dirty conditions. Best protection is
obtained if the steel is first cleaned and coated
with a conventional rust inhibitive primer. For
exterior exposure black polyethylene tape is
preferred to polyvinyl chloride because its surface
degrades much less on exposure to sunlight and
weather.
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B.3.3.3 Coal tar and bitumen tapes

These tapes are used mainly for buried pipelines.
They have a high resistance to moisture and good
adhesion to steel. The fabric reinforcement is
usually made from glass fiber. The steel shall first
be cleaned and give a coating of coal tar or
bitumen primer.

According to the temperature expected in service
so can the low properties of the tape be varied. For
some high temperatures and especially for high-
duty requirements, the grade of coal tar or bitumen
used is such that it is necessary to heat the tape to
soften it sufficiently for good application and
bonding, and to heat the overlap when applied, to
obtain the best seal.

B.3.3.4 Two-pack taping

In this method of high-duty protection a woven
tape is impregnated, after wrapping, with a two-
pack solventless composition, normally a polyester
or two-pack epoxy. The technique used is similar
to that used in the preparation of glass fiber
moulding, except that the resin-impregnated glass
cloth is intended to adhere to the metal substrate.
This method is used especially for shafting
exposed to marine conditions and for surfaces
which may be subject to cavitation corrosion.

The surface to be protected shall first be
thoroughly cleaned to bright metal, then primed
with a two - pack epoxy(or similar). It shall then
be wrapped with glass cloth in sheet or tape form
and the cloth impregnated with a two-pack
polyester or two-pack epoxy composition. It is
good practice to apply a thin coating of the
impregnating resin before applying the reinforcing
substrate; then several layers are built up and the
final surface is troweled smooth. The coating will
then set to a hard glass-like tough protective
coating that is impermeable to water.

B.3.3.5 Plastic sleeves

Polythene and similar plastic may be used as
protective sleeves on pipe and are sometimes
shrunk on to the metal. For spun iron pipes and
castings the application of a non-adherent but
snug-fitting  polythene sleeve gives good
protection. The sleeving is applied at the time of
laying the pipe and joints are taped with adhesive
strip.
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B.3.4 Protection of steel by cement and allied

products

Cement-mortar linings are widely used for internal
protection of water mains. Special formulations
and coating procedures are used. They have
limited impact resistance but may be repaired on

site by fresh applications.

Conversely,

steel

structures (and steel reinforcement) may be in
contact with, or embedded in, concrete. the BS
Codes of practice CP 110 and CP 114, relating to
concrete and steel/concrete structures, contain
relevant information.

Exposed steel may be covered with gypsum
plaster and magnesium oxychloride cements, but it
should first have been coated with a suitable
is resistant to water
penetration while the plaster or cement is curing.

bitumen coating

that

B.3.5 Cathodic protection

The degree of protection afforded by a cathodic
system may be enhanced by paint coatings, but not
all paint systems are compatible with cathodic
protection systems and specialist advice should be

sought.
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TABLE B.1- TYPICAL ORGANIC ZINC-RICH PAINTS (PREFABRICATION PRIMER)

(@5 oy 5 y]) 53 51 (8 T Sy digoi— V-0 Jou

Number Binder Main Volume Main Dry-film Additional
N Pigment Solids Pigment Thickness Information
0 Lol 0uS’ Ao ol &luss, (nominal%) In total (microns s LMD
oz dol> Pigment Per coat
(weight % Minimum
(ol 2250) min.) Advised)
ol 4105, b Cwoles
PHRCII T ou i
S0 Jilas) 09550 J8lus)
(39 &l oo Aoy
(idgy o
1 Two- Zinc Dust 35 95 50 Quality covered By ips-m-
Pack- _ tp-205 Maximum of 75
Epoxy 8905 Micron Recommended by
S Spray for each Layer. An
. ) initial Prefabrication Primer
&7 may be Only 25 microns.

IPS-M-TP-205 basg oS
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TABLE B.2 - TYPICAL BLAST PRIMERS

adsl Gl (g yl iged -V-0 Jour

Main Dry-film
Main Volume Pigment Thickness Additional
Number Binder Pigment Solids In total (microns Information
o ylosis FRCTL ARV TON slol 4iluss, (nominal%o) Pigment Per coat i eS|
o> ol (weight Minimum
% min.) Advised)
(ool 2039) | 4 s Lol Wi | S b ol
Jﬁ‘») 45‘..\53) OB)SE‘.'° JSL\.'») ol
(39 we Sl ool anogi
(Gibsy
Two pack Zinc See bs 4652 Essential
Epoxy Phosphate to Avoid Settlement
1 53 (oS 3] &9,y Slawsd 25 40 20 of Pigment Also has
. uses Other than As a
) &7 Zinc Dust blast Primer.
5595 30 95 20
3 Two-pack Zinc g asxl,e BS 4652 4
Polyvinyl Tetroxy- s 4 el o
Butyral Molybdate 10 85 15 SIS gy 5l el oY
Jems b Sladge ez 0gh (6 pSel
Sz s | sy oSles mE a5 Slas Sl
Byl ceodl (g il 5l
Two-pack Zinc Suspect with Cathodic
Polyvinyl Tetroxy- Protection if There is
Butyral/- Molybdate any Discontinuity
Phenolic Covering System.
4 b e e 10 85 15
3/ s _ _
s 9 =Sy 5 Sl asT i anils
gs"}?ﬁ‘b AL el Lol
LU W) G a )\D
One-pack Zine Ailes S wlS cbslas>
Polyvinyl Phosphate
Butyral/-
Phenolic
S ok Jis: S5y lind 22 40 20
S B s
&
Zinc 22 20 20
6 Molybdate
$9) SlegyS
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TABLE B.3- TYPICAL DRYING OIL PRIMERS

oigd SiS Sdg) b (5 ywl Wigei - Yoo Jgu

Main Dry-film
Main Volume Pigment Thickness Additional
Number Binder Pigment Solids In total (microns Information
o locd S i ol wilass, (nominal%) Pigment Per coat i LM
oo dol> (weight Minimum
’ ' % min.) Advised)
(ol 22,9) ol WSy | kb sl
&laKs, J5 50 o Sl
oy JSlas) 09y J8los)
(39 &l o0d dogi
(s o
1 Blend of Raw Zine Oxid 75 98 40 Brush Application
and Process | Recommended Slow
Drying Oils S92 drying (see ips-m-tp-115)
JNESEN RN ESS o Sas gl ep Jles!
sless, 9 ) Cul ol dnogs oy
0% S 42>, ips-m-tp-115 o=
XU (05
(to be continued) (3,1 anlsl)
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TABLE B.4 - TYPICAL RESISTANCE CHART FOR SOME PAINTS
LSS §l (pam Cwglito Jguor diges —F-o Jgu

R Max. Temp.
Cure Oxidizing Dry heat
Generic type Mechanism | Acid Acid Alkali Salt S“’J")’:“t Weather | los islas
aylino igos Pyl el | ST e sl Ko sz dalss | s
O SLlS oS )
O
Chlorinated Solvent
Rubber Evap.
Pl p. . VG VG G VG P G 65°C
o diy IS Sry o
Epoxy Chem.
(polymide) Crosslinking E G E E VG G 120°C
(W ) S5l ablie Jlasl
Polyurethane Chem.cross
obsl sk Linking VG G VG E VG E 121°C
abline Ll
Silicone alum Solvent/heat P P F G F G 538°C
. &yl M
(ping!)) (y55elins Sl
. Solvent
Vinyl Evap. E E VG E P VG 65°C
Zinc—ri({h Hydrolys'is Ex Ex Ex E E E 400°C*
(inorganic) als Ul
(F=e) 59, 3l (¢
Zinc-rich Chem.
(organic) Crosslinking VG VG* VG* VG VG VG 150°C*+
(Jh ablite Jlasl
Rating Scale: P 4z e

(E) Excellent-no effect, best selection where
performance and appearance retention are
desired.

(VG) Very good-no effect on performance, very
little appearance degradation.

(G) Good-little effect on performance, some
appearance degradation.

(F) Fair-performance and appearance affected
by exposure.

(P) Poor-not suitable, coating attacked.

OLAA}‘) aS ij ol Oyl ‘J.AL; D9 — Gll.c (E)
el 3l 3550 Collas jalls (55l

o8 ledily g9y dely gn o LS (VG)
(o3 b 5,0l
2 o5 6 lake (pladily 59, 05 Sl — 95 (G)

009 Py 8 A S ol g lessl - lawgis (F)
RN

by & o wenlid = ciens (P)

* Results indicate zinc rich coating performance Sles 0 sy 3 S SR SLE e Gl gl
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when topcoated. Use of these coatings untopcoated eiiogy ol 5 ool sl Sl Gidg s a5 cul

in chemical environments is not recommended. ) )
drog Slord gl e o Sl aY by e

RXJL O]

** Limited by topcoat in the system. el o Sgamme oles Liiey 4 ailols ;o
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APPENDIX C

INTERNAL PAINTING OF ABOVE
GROUND STEEL TANKS, LPG SPHERES
AND VESSELS

C.1. General

Tables C.1 to C.11 indicate the painting schemes to
be used on vertical tanks at site.

Horizontal tanks are dealt within section C.2 below.

Spheres and vessels for pressurized petroleum
gases are dealt within section C.3 and vertical
tanks in section C.4, which is further divided in
respect to product(s) to be stored.

For the treatment of tanks storing specific products
not included in any of the tables, the painting
system shall be specified in each case.

C.2 Horizontal Tanks / Vessels

When a tank or vessel rests on a saddle of concrete
or brickwork, the bearing surface of the latter shall
be heavily coated with petroleum jelly tape (see
Appendix B).

Shop treatment shall be given to both sides of the
plates of horizontal tanks/vessels which are to be
used for storage of specific products.

If treatment is not applied in the shop, the surfaces
shall be blast cleaned at site to grade Sa 2'.

The outer surface shall then be painted as
indicated in paint schedule (table 1 clause 8§
storage tanks, external) and the inner surface
treated as indicated below.

a) Petroleum Products, Except as in (b)

The shop coat on horizontal tanks/vessels for
petroleum products need not be modified and
further painting is not necessary;

b) Food Grade Hydrocarbons

Painting is not required if a prefabrication or
shop primer has been applied, it shall be
removed by blast cleaning;

c) Benzene, toluene and xylene tanks for
products containing more than 60% aromatics;

Painting is not required, on inside of tanks
bottom and shell plates, but roof sheets/Trusses
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many be painted by (Tables groupl, painting
system 7I) .

d) Chemical and solvents such as alcohols,
ketones and ethers;

Horizontal tanks are used for storing a wide range
of chemicals, particularly processing chemicals, at
manufacturing plants.

Special tank lining materials are often required
which are outside the scope of this standard.

e) Teepol

As for the shell of vertical tanks as indicated in
clause 8.2 of table 1.

C.3 Spheres and Cylindrical Vessels for
Liquefied Petroleum Gases Under Pressure

Shop treatment shall be given to both sides of the
plates of spheres and cylindrical vessels for
liquified petroleum gas (LPG). under pressure. No
further painting is required on the inside but the
outside shall be painted as indicated in paint
schedule (table 1 clause 8 storage tanks, external).

C.4 Vertical Tanks

For external painting see paint schedule (table 1
clause 8 storage tanks,external) and for internal
see tables C.1 to C.11 here after.
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TABLE C.1- TYPICAL INTERNAL PAINTING: CRUDE OIL TANKS
Pl i o 1 B0 (5ol ) digai V- Jgux

Tank parts and conditions

Paint systems

balpd g (5350 sl 5y slo ailol
Below 60°C And Not Severely Corrosive
Bab (F2)55 g 5 o Kt 4z 0 P 5 L
Bottom Plates
S gle 359
Below 60°C When Severely Corrosive
sl el (Fo,95 a5 8y ol Kle az o £e s L
7L
Above 60°C N MPESRY SapY
Shell bottom course 1500mm As For Bottom Plates 71
LERY) ok V000 S 5l s, &S sledyg pillae
TOP COURSE 1500 mm
VO+ - ™YL 5l s, | As For Rest Of Shell
Fixed roof ol oy ks glle
tanks 28 A)Generally, Exceptb e ok (a
o)l (b 5=«
B)Sour Crude Sy pls e (b
7L
Floating Roof Tanks c
Al i
Rest Of Shell Shop Primed Only (No * Treatment At Site)
M@ﬁaébm J:r.a)a u,_\L..l.o.c msf:p_b *) Gmlf)Lf dj__uila.w
(Sgied ploxil
Fixed sl 2G5 a)Generally, A sages ok (a *
Roofs roof ol s, Except b ® 5=
o caiw | Sheets- ' '
/t . Lo
russes b) Sour Crude Sy pls s (b 7L
Underside Floating Roof As For Rest Of Shell
9l s a4y Bllae

* By approval of authorized representative.
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TABLE C.2 - TYPICAL INTERNAL PAINTING:
AVIATION GASOLINE GRADES AND
THEIR COMPONENT TANKS, NAPHTHA TANKS

(SIS (el S5y digei— V- Jgu
L5 3 « LT el3 !yl 9 o @il o b lowylgh & guwr (35 lko

TANK PARTS PAINT SYSTEMS
O sl i ) sl alol
Bottom plates Sand blast sa 2 or shop prime
&S sla 9 25, ol b sa2 ax o b casdlsiw

Shell plates
i sle G5

Bottom course (1000 mm)
EE mm)__&_{&:j[i@a)

As for bottom plate
IS 39 Gillas

Top course (1500 mm)
0+ ™ YL s,

" " " "

Rest of shell
Aoy dady

Shop primed only or abrasive blast at
site
o cedb b il b o518 6 Lasd

Je

Roofs

o Cii

Underside floating roofs
29l sle B 5

TABLE C.3- TYPICAL INTERNAL PAINTING:
MOTOR GASOLINE & KEROSINE TANK

b S g (1 7 (5 (GBI (s el ST diges - Yo Jgu

Bottom plates

TANK PARTS PAINT SYSTEMS
O sl i Ky sl ailolw
7B,7E

&S glo 5,9

Bottom course (1000 mm)
(Voo e ™Y GS 51 gl s,

non

Shell plates

Top course (1500 mm)

As exterior
S Sy Billae

mm . .
aoy gl 35 (0 T (YL i, o7t
Rest of shell Blast cleaned
sy s Sl gy 4y (5, el
(sa2)
Roofs Sheets/ltrusses/ compartment Blast cleaned
intervals ) .
o adw w)b w9y L\ (5)151'.,3.04

etle alaize /ol 5/ld s

(sa2)
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TABLE C.4 - TYPICAL INTERNAL PAINTING:
GAS OIL AND DISTILLATE DIESELS TANKS AND
THEIR COMPONENTS

(BN (el Sy digei - Fog Joua
sl sl3arl g J 320 onid yulali g 9 Judgl8 330

TANK PARTS PAINT SYSTEMS
P s o Ky sl aibol
Bottom plates
&S sle 35 7
Bottom course R
Shell plates @S 5l
i sle 39 Rest of shell Shop primed or abrasive blasted to sa 2
L Ay 522 6 cadb b piulo b o556l
Roofs Sheets / trusses
o i ol 21155 K
TABLE C.5- TYPICAL INTERNAL PAINTING:
TANKS FOR FOOD GRADE HYDROCARBONS
(BN Gl SOy diged - B-g Jgux
$IaE @l yo LigSg e (5l
TANK PARTS PAINT SYSTEMS
e b iy S5 o ol
Blast cleaned to sa2
Bottom plates (no painting)
S sl 3 (s2) cudls By )5 500
(55 o9)
Bottom course "
Shell plates @S 5l aas,
Ry 3T Rest of shell
S 4k )
Roofs Sheets / trusses )
ln i ol 2115 n

102



IS

May. 2009/ ) ¥ AA cadugs |

IPS-E-TP-100(1)

TABLE C.6- TYPICAL INTERNAL PAINTING:

BENZENE, TOLUENE AND XYLENE TANKS AND TANKS

CONTAINING MORE THAN 60 % AROMATICS

15 yaaT 5 diged - $o Jyax

Silog ;T woyd £o 3l o b (y3bo 9 oodsl 9 oele e e (o3bko

TANK PARTS PAINT SYSTEMS
O sl Ky sl ailolw
Blast cleaned to sa2
Bottom plates s bocldl by, L oSl
S sl &) (sa2)
Bottom course "
Shell plates @S 5l s,
o sla 3,9 Rest of shell "
Loy ady
Roofs Sheets / trusses 7i
o ai L"’Lé)}/@)ﬁ

TABLE C.7- TYPICAL INTERNAL PAINTING: "TEEPOL" TANKS

(Teepol) Sluowss dlgo 3Lk : J515 (G ol K5y diges - Y-z Jgua

TANK PARTS PAINT SYSTEMS
O g Ky sl slolu
Bottom plates 7B
S sle 39
Bottom course 7B
Shell plates @S 5l el s,
Gy sle 39 Rest of shell 7B
Ay 4l
Roofs Sheets / trusses 7B
o ik bl e85
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TABLE C.8- TYPICAL INTERNAL PAINTING: INDUSTRIAL WATER TANKS

o Ol (3360 1 LB g mel ST diges - A-g Jgu

TANK PARTS PAINT SYSTEMS
O g i Ky sl slolu
Bottom plates 10a or 10b or 71
S sl )3
Bottom course As for bottom plates
Shell plates S, S5 sl 35 Gillae
4oy sl 3)9 Rest of shell "
Aoy Ay
Roofs Sheets / trusses 10a 10b
s i bl e85

TABLE C.9- TYPICAL INTERNAL PAINTING:
BALLAST WATER, SLOP-AND DEMINERALIZED WATER (BELOW 60°C) TANKS

(#+°C 23 DM O g Gluy (Jobs O y5le : AS 1S (5 5m0l Sy diged - 8-z Jour

TANK PARTS PAINT SYSTEMS
O sl i Ky b wlolw
Bottom plates
S gle L
T CIT)
Bottom course As for bottom plates
Shell plates S5l s, S sle 35 Bllae
Lo s 39 Rest of shell .
Ay ddy
Roofs Sheets / trusses 10A OR 10B OR 7L
s i ol e85
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TABLE C.10 TYPICAL INTERNAL PAINTING: DRINKING WATER TANKS

Soolal O (300 AB10 (g mel K5y digas — Ve-g Jgux

TANK PARTS PAINT SYSTEMS
O g i Ky sl slolu
Bottom plates 10A
S sl )3

(8¢ For Small Tanks)
(Sz55 G sl AC)

Bottom course

Shell plates @S 5l
43y slo 59 Rest of shell
Aoy ddy
Roofs Sheets / trusses
s i ol e85

TABLE C.11 TYPICAL INTERNAL PAINTING: REFRIGERATED STORAGE TANKS

S09 2 (ST 90 o3l s A1 5ol Ky diged - Wz Jgua

TANK PARTS PAINT SYSTEMS
Oy sla S5y sl ailolu
Outer shell plate BX P B9
Roof plates e sl &9
Suspended deck Glre alsye

Steel lining shell and bottom (both sides)

(J)Ja §9) &S ¢ ga¥gd iy ‘_g).,...;\

Tank internal O B iy
9D
Pump shafts ey Sl g7re
Inner tank shell and bottoms (both sides fine grained c, mn steel
Gy @am ailo b 3380e ¢ 1) o¥e8 B,k 90) o S g 35 alay (3o isu
9% N1 Steel LRV JRSVR No Painting

o p3Y el S,
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APPENDIX D

TYPICAL REFINERY PAINTING SYSTEMS

SCHEDULE FOR SURFACES

Gl S5y srailoli (goleiuiny Aol yr Jguo diges

RECOMMENDED SCHEME Tobw sy ooVl
SURFACE
SURFACE PREPARATION PRIMI%R FIN‘IS.H COMMENTS
(o o (55w oole] s S ol

Buried Piping
O3t 45

Abrasive blast (near-
white)

Cadl gy A il
(b 4y S5035)

See IPS-E-TP-270
as>lye IPS-E-TP-270 o Jasbsl «

Og

Buried structures, other than
piping
A5 gl o ghae slaesle

Abrasive blast (near-
white)

Cadls hgy A Gl
(b 45 SS03)

See IPS-E-TP-270
aszlye IPS-E-TP-270 s lutesl

D¢

Docks (above water) & mooring
buoys

5 (2l 6s) S e e
0aisS e sloy s

Abrasive blast (near-
white)

Cadls by, A Gl

(Abs 43 S503)

Paint system 7H

TH 5, ailobs oIS b Wig s oS syl

If black coating is acceptable, the
alternate is lower cost and just as
effective.

o3l il Jsd M6 ol 4 S

SIS i Sl g eS ange

Docks (below water) & sheet
piling, before driving

B9 9 (] ) (S2S peni o
i 5 by

Abrasive blast (near-
white)

Cadl gy A Gl
(A 49 S503)

Paint system 7L

TL 5, aiboles o), oS o]

In addition to the coating, cathodic
protection should be considered
for maximum protection.

L_gh\;ls cblas ‘Qa; W?J > bj)l.c
D9l oo oy cblax iSlas gl

Fence fabric, chain link
Jlail poy g aisle oo Jla>

Galvanize or aluminum coat (paint system 8C)

AC 55, ailels) pypipagl] iy b o3 3lsllS

(uninsulated) exchangers,
vessels, heaters, stacks, above
ground piping, etc.

PR SBeb eais @lo) slagas

e o il
To 200°F
In relatively non corrosive areas
Y--°F b

0k, pué Sledaima b abail) j0

In seacoast or corrosive areas
a.\i)? Ja.:_'xa L« J:)L..u )LLS »

200°F-500°
Ay -Ya1°C

Abrasive blast
(commercial)paint
system 8C

Cadl by & Gl
(6)L?5)

Abrasive blast (white
metal) paint system
5C

Cwdl Gy, A il
(s 44 S5035)

Abrasive blast (white
metal) paint system
5D

Cadls hgy A Gl
(59, 519)

1 or 2
inorganic  zinc-rich
(64 pm min.)

SS9 5 EaY YL
$Y sl
AC K5, aibobes (0y5,50

(S

1 coat zinc-rich
inorganic (76-127 um)

Gy Sl ead e Y )
(05,5 VYV-YE)  Sass
OC X, aileld

1 coat heat-resistant
primer

4 pslie gyl 4Y )
oD 5, ailels Lo 5

1 or 2 coats epoxy
(64 pm min.)

eSela¥ YL

1 or 2 coats heat

resistant topcoats

(normally modified

silicone)

OSSR ALR

Vooro) Lo 4 pslic
(oads ol (oSl

(1) with some items galvanizing
may be considered instead of
coating.

(2) Compatibility of topcoat with
zinc-rich  primer must be
determined before application.

O3 gy sl @1 e O
gl 03lgllS Conl (Soe

2 sl b SlBgh iy (o)l (¥
9 i Jlasl 5l 13wl s, 5

(1) These are not perfect materials
but are probably the best available
recommendations for hot surfaces.

e Yo Lol sitess 93 Sl ()
it 05 ok gl S5zge Sleiiny

(to be continued)
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APPENDIX D (continued)

(4old!) D Cmwguy
SURFACE
SURFACE = o PRIIYIETR FIN‘IS.H COMLL/EETS
gl o 53w 03bT S W <

400°F-700°F

Abrasive blast (white

2 coats straight silicone: inorganic zinc-rich,

(2) the zinc-rich inorganic do a

Y.f _v$4°C | metal) zinc-dust gray preferred, aluminum is | good job of corrosion protection
codl iy 4 Lile acceptable. i o but some coating suppliers may be
(paint must be cured at 400°F within two | able to furnish a suitable silicone
(cybg, 318)  weeks of application). topcoat, where color is important.
Paint system S/D ‘ Ay 0 Gy 5 o Slge (¥
bz $9) 35 sgiee 5 53 0pSekes Y Y e e gt (Soyen 5l clilis
30k Sy el o3 B oo o] ‘64#4»5015 ol s EAS 4y 5 i Ll
(o o Jlool Jfam i 52 e 2 Tl Sl 51 Sl i il
OD S5y alebes | 0 (5, ol aSile 5 gl eslinl
sk
Insulated surfaces ~ under | Abrasive blast Coal tar-epoxy (200 pum)
insulation  if  metal  skin | (Commercial) Paint system 7K
opertng tenpesne il be o " TEL K e ¥ B
sles 31 o gile mhw 25 ok (5,9 ;
YOOF ;5B gl ollee
Al (Y °0)
Prepainted items (compressors, None normally required Number of coats depending on
pumps, motors, E_tc.) a2l ced 5k sole ok hiding required.
Gl eas X, I a5 D Oy saY a4 S bay sl
(0568 5 Lo )gig0 claaroly )50 0S) 3l
Structural steel
©oYsé o3l h -
In relatively non-corrosive areas | Abrasive blast Hot dip galvanize (64 pm min.) paint system

0d,95 e sl laxe b alaly o

(commercial) or mill
pickle plus brush-off

blast in field
Cadls hyy A Gl
by b (s,b)

0% oon b ool Slgw,
adbaie jo Candly by, 4

8A
P JHo) o) 5 abst hsy 4 005 o5y
AA 55, ailelis ((ys 50

In seacoast or corrosive areas
m.\.;)5>' ‘_gLaJa.:_'z.n L« J:)L..u )LLS »

Galvanize paint system 8D

AD 55, ailols o515

If galvanized or shop-coated with
zinc-rich inorganic, clean and blast
welds and touch -—up with
compatible zinc-rich coating after
erection in field.
e b BB it b oossldl S
Cedly 5 5,15 eed 058 plnil (Sone 53,
69,5l s Gy b Sy e S 9 b
A3k 8Ll ddlaie (0 cual jlas

Walkways, handrails, ladders,
line supports, nuts, bolts, and
miscellaneous hardware

deibo 5
g oye g

AEY o):.i';..ud 5ﬂL*A
o g s glaons lagSS

48,050 sla 38l o

Galvanize (hot dip)
(5 oy 45 abse) o5l

It is recommended that micarta
blocks (or similarly effective
materials) be cemented and sealed
under pipeline where they rest on
supports.

L) 5lSe slo B o5 005 o aog

S dgd bshas 05 55 (5o alins slge
05 8 o 0 lagSs (g5, b gl a5
235 sanl 5 Slows

(to be continued)
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APPENDIX D (continued)

(4old!) D Cmwguy

SURFACE
chw

SURFACE
PREPARATION

Gla.w LS}L“’ ooloT

PRIMER
S !

FINISH
SW

COMMENTS
Ol

Tanks, interior clean petroleum

products (finished products)

ES NS VON S+ YR L PRI g
(Sl slo 03,51, )3l so

Brine or waste water
Sl b Hes o

Clean water, or condensate

Shade b e O

Crude, bottom & up to 150 cm
on shell

pogiils V0 b als i 3o S
LSECNTY)

Crude, lower & middle shell
plastes, and roof other than
bottom

i g Ay bawg 5 ol sle &)
G5l ek 4 el il

Crude, top ring (floating roof

Abrasive blast (white
metal)

Cadls by, A Rl
(ors5 519)

Abrasive blast (near-
white)

Sl Ghsy & Gl

(s 4 Seo3)

Abrasive blast (white
metal)

Cedly gy 4 e

(Crbsy 4 Se33)

Abrasive blast (near-
white)

Cadls hyy A ol
(b 45 SS03)

Abrasive
(commercial) or mill
pickle

Cedy gy a Ghabe

St sl b ()l)

Abrasive blast (white

On entire interior, 1 coat zinc-rich inorganic
(127-67 pm) plus topcoat bottom and up 15"
on shell with catalyst cured epoxy (200 um
min.)*
Paint system 7E , 71
(095ee VYY=5Y) ¥ Vo Lol olS mbaws s,
V0- b s s 4 wlol & Sase s, 5 o
L oomigd Co oSyl b ainy (55, yrewile
#9550 Voo JBlas) .cw bl
VE 4 VI %5, aibolos

Coal tar-epoxy (400 pm)*
Paint system 7L

#9500 Fro JBlas) a8 uSsl
YL &, alels

Catalyst-cured epoxy-phenolic (300 um
min.)*

Paint system 7D

i) canblS U onigd o onSsl S

#( 9 ySe Yo v

Coal tar-epoxy (400 um min.)*
Paint system 7L

#9500 Fro JBlas) a8 uSsl
VL &, wibolss

No coating

Catalyst-cured epoxy (200 pm min.)*

(1) even if tank is not to be coated,
it is recommended that steel be
abrasive blasted or pickled to
remove millscale. This is a good
protection against pitting.

Aol Weld hbe o3 S|
odd Sogd el b oaSle oYe8 00 5 o

Sl g,y opl 08,8 Bdo el S G

Sy plp o cbl> Gy oy

If for any reason slight discoloration
of brine is objectionable, follow
recommendation for clean water
tanks.

JUUFL IS ORI | R W APV
0055 s Slolpin Wl W K,

If potable water, coating should be
FDA approved.
ool anlb il galsl o1 S

S9b (o0 drogi bg sl FDA

Use alternate only if crude not

Soxm MR S Al 5 Ay
0205 Ve Gjla

In relatively non-corrosive areas
a.\;}P;ﬂ.& A_;La’ Ja.:_'z.n L« Ala.»l) »

Abrasive
(commercial)

Sl by & Gl
(d)l?d)

1 or 2 coats rust
inhibiting alkyd
primer (64 um min.)

S sl ¥ Y )

Y LBlaz) K5 woiylosl

1 or 2 coats alkyd
finish (64 pm min.)
Paint system 1D

Sl Sy ¥ L)

(oSes PR JL>)

ID 5, aibols (g,5ee ID 5, aibols

only) metal) VB &, ailels | sour.

Lid) sl ciai e YL aals | cud g, 4 lle el cas ogd i Oyge 4o ladd
(gl s (g, 318 S9b (oo Pl (Kl

Tanks, exterior above grade, Paint system 1D

shell & cone roof \D &, ailels

For light products, a chalking
white finish is preferred to
minimize evaporation losses.

Y b (25« S glo 0o jl2 sl
sl B S s sk
Dol (o0 oalo =y

(to be continued)
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APPENDIX D (continued)

(4old!) D Cmwguy

Abrasive blast (near-

SURFACE
SURFACE PREPARATION PRIMIETR FIN‘IS.H COMLLA’TTS
gl o 53w 03bT S W <
In seacoast or corrosive areas Abrasive blast (white |1 coat zinc-rich 1 or 2 coats: hi-build | Where pickup of dirt in the
ok yo3 slo Lo b Jolo LS o metal) inorganic (76-127 um) | vinyl or catalyst | atmosphere is a problem on light
ey bs, 4 il | Paintsystem 7E cured epoxy amine | colored finish, over coating wiyh a
e e s 5 e, aY 100 um min.) soil retardant solution should be
(=9, 519 .| Paintsystem 71 considered.
(Cosfer WYND) (tnel | oy ity @V T L1 | 190 otV slsa s olSel 4l o
YE sl

09l Cidew ;«»59.)' u.m]
Voo Jlas) candbls' b
VI S5, asbeles (9,50

1 coat inorganic zinc-rich (76-127 pum)

sl alis (5, 51655, b oo 53,
oxiyloilh S Sy pols idgy WS e

955 o dro5 ok 55,5

For alternate, if post-cured zinc-

ol i white) Paint system 7E rich inorganic is used, make
el by, a4 bl (59550 YYV=YVF) Same (g9, 5l (€ indigy 4V ) certain curing agent is removed
before top coating.

St dy SO YE abls . T e <
(ko 0 225) * L G 59, 5l 2 ST gimlr sly
Qg hedne 3gd oolaiuwl cuiiS Cw
Jlsl 5 L3 suisS o Jule o

O A A BRI 09 B3> Dl Ay, |

Bottom Abrasive blast Apply cathodic protection Set tanks on sand, pulverized
Y el by & il 058 Jlosl uils cbslas limestone, or concrete pad slightly

above grade where possible.
S Sl S cdsle (59, 1y (5500
Al b e el 5 5VL Y L Sl
0623 53 el e
Aluminum None normally Do not use lead base primers on

ieegl] | Tequired aluminum

i b b lags T 5l painaddl (55,
ol oslizl

Concrete, interior walls Clean 1 or 2 coats white | I or 2 coats 2- | Number of coats depends on
. . e kage polyester, or | hidi ired
S sl s o 35 jaed latex block filler | pac s iding required.
’ © (until  voids are | catalyst-cured epoxy | For previously painted walls,
filled) (an  alkyd, . vinyl check with block filler
latex, or acrylic latex s
2 Seboa¥ ¥ L may be substituted manut_‘acturer on possibility of
oo ji> ) LuSY eass’ | Where wash ability is adhesion problems.
o not important) 3,00 (K ) Y 4 b yidg olass
52 | g9 sl b Y Y LYV s 85, 305 a5 el sl
e eSnl b G| i e el sanS , Sl
) S onigd _ _
b oY ety oSl 255 A (S o]
ONan W SSY S ST
oo 3t ASLSl> o
058 o Sole abls
Exterior walls Clean 1 or 2 coats white | 1 or 2 coats 2-
. . kage  polyester
o sl g oS 5 latex block filler | pPac *
9 SR 025 et (until  voids  are (an alkyd, ext. vinyl
filled) latex, or ext. acrylic
B latex may be
A Sk @Y YUY gubstituted.
) dubw WSGY oaisS o sl GhoaY Y L)
(owigs » glooyim [y SIS0 i
Lo ooaws Ly WSOV
boes Loy WSSV S ST
(to be continued) (33 aslsl)
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APPENDIX D (continued)

(4old!) D Cmwguy

SURFACE
SURFACE PREPARATION PRIIYIETR FIN‘IS.H COM&A’TTS
gl o 53w 03bT S W <
Floors Muriatic acid etch, | 1 coat catalyst-cured | 2 coats catalyst- | (1) preferred system cannot be
lass | detergent wash & | epoxy cured urethane applied over conventional alkyd or
allow to dry e GBS AY ) | Sk cedBlS &Y Y | oleoresionous paints.
aeol Lo S . " .. | (@) consideration should also be
I ° < =S oul s OBl osig given to tile, other flooring
s ot materials, and to tinted concrete.
S 5 eansd mbe A g5y Glsi e 1y ey ailels (
a8, ool 5y (5, SbS, b Jslae
O g G5 Olge (LB 4 b (V oge
[ ) S A R 25 Spe S 428 S |
Tanks, brine & waste water Clean & dry Coal tar-epoxy (16 Abrasive blasting or acid-etching
ol 9 Sed g ol 5l 03,5 S g s | Mls)* may be required.
5, abole Ghkd Syl ol e S5 el by gl cedly
(9,50 £+ +) 2 YL TS

Copper

None normally required

Cond 53l Ysone

s
Galvanized No coating normally required for several years
o5lglls e gy 4 5l b iz sl Yoeso
Plastered walls, offices, halls, | Clean 2 or 3 coats latex (acrylic or vinyl)
etc. S el (Ueiog b S ST S5V Y ¥ B Y
oé 5 bl B o lgys 5,5 &5
| Washrooms, etc. | Clean 1 I coat emulsion-type | 2 coats, 2-package | (1) with catalyst-cured epoxy, wall |
oy 5 giucs sl sl 0SS el prime-sealer polyester or catalyst | sealer may or may not be required,
£9 Syl anl Y ) cured epoxy depending on manufacturer.
. Sy 90 gl (L ayy (2). topcoat shquld be mildew-
Osedyel ot e e Jils |, | Tesistant for humid areas.
o S STl S it e Sl b ()
Y (F o)l ol a4y (S a5 wsls
sl 0 005 o doy SBsd
2L polie S5 plp 50 by
Wood, general Clean & dry 1 coat wood primer 2 coats alkyd or | Topcoats should be mildew-
pes yoku o 3,5 St g jaed s Gl 4Y ) oleroresinous resistant for humid areas.
sl L oS ayY Y | sl jo SBed Y 005 o 4oy
[Outsidewalls Clean & dry || I coat wood primer | 2" coats latex house sl pslie S ply 55 wsb e
T sla)lps 5 St g s | Tor atex ; paint
slrosz @il Y Gl Y 5, Yy
Sy
| Floors | Sanded, Clean & dry | 3 coats urethane floor vamnish
LU | (9,5 S 5 el el sl S (Ol by, 4V Y
Insulation coverings, canvas Clean 2 coats emulsion-type fire-resistant insulation
o shpgleglgsal 07 e | sealer pgdleg T g sb el VY |
Firetard Clean & dry 1 or 2 coats fire-resistant paint May be painted later
Gy o Oy LS g juad Gy s S, Y Y LY KYWRE (5 KPTRLI X G0
Bitumen mastics 1 Not normally required unless color is important
Gd Szl wil pge plb 4 Ko S Lo Vgono
| Urethane foam | In accordance with foam manufactures reccommendations | Electrometric coating most useful |
OU)S‘ f95 ?95 an.\i)'L..: A9l d,..la ol ROV P R LS)""B)‘S” 4;\)

* To be applied in number of coats required to achieve this film thickness, but in no case should this be less than
2 coats.

Al S Y Y Sl als by 0 Ll s F Jlesl old culses 5L 0 50 sloas¥ slass gl %
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Note:
Film thicknesses shown are to be measured dry.

Color of finish coat to be selected with reference
to table 3 paint color schedule. All coatings to be
applied strictly in accordance with manufacturer’s
recommendations unless otherwise speafied.

* To be applied in number of coats required
achieving this film thickness, but in no case shall
this be less than 2 coats.

111
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Sias o o sl oad sols ol okd by culies
Aigd (63 o3l

SBEl S, b 08 ¥ Jgor @ilhe Sl aY ) 6l
Ssd Joel owsl Slolpiy illas Lids baa plas 0g
Al oad patie 6,500 92 4 S
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APPENDIX E

TYPICAL PAINTING SYSTEMS FOR - . - . . L
FRESH WATER MARINE VESSELS Sleel )3 Layslid 55l K gl ailobus aigod
SURFACE TO BE PAINTED TYPICAL PAINT SYSTEMS
S K3y gl 45 oxdans K5y ol ailolus digas
Towboat and barge hull exteriors a G sl ey S S 3C, 6G, 7E, 7L
9l
Towboat and barge decks and LSy 5 o9kl aye 9 A5 Sy
covers 3B, 6F, 7E
Towboat superstructures and sl 5 Shn sleosle b (5 Sy
. . . 3B, 6E, 7C, 7E
interiors Sl
Coal and acid-carrying barge decks Sl 035" Jo (sl Ll 5 psli adye
and hoppers Siw JE3 3C, 6G, 7D
Barge rake interiors W oSSz S sl i
29
Barge innerbottoms and wings ot slogles 9 A3l slo S 1D
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APPENDIX F

TYPICAL SHIP PAINT SYSTEMS

FnS S5y s dilolw diged

TABLE F.1- TYPICAL SHIPBOTTOM PAINTING SYSTEM
S IS (g el 5y ilolus digai — V-5 Jgux

NUMBER | PAINT ANTI-FOULING REPAINTING APPLICATION EQUIPMENT
oy losis SYSTEM Gy S PROCEDURE Sy Jloe! ol jugens
ailolus dazo (g ol Ky Jordl ygsand
)
Rosin Base, Couprous Fresh Water Spot Blast Or Power Spray Recommended, May Be Rolled
Thiocyanate + Zinc Tool Clean Bad Areas
Pyrithione 75 Micron
Mdft* . ; . A ‘ . el
| 10;*0];)1‘ rme gl i, al | Ol i & e DT e 5 | SBle ) Sl (s Sl 00 dog AEL i)
Bl L g9y o9 nb oS Il L Gl (e (6,8 s Dgds oolaiwl o2
095
Vinyl-rosin base 100 | Fresh Water Wash, Spot Blast Bad Spray Recommended, Small Areas Can Be
microns. Areas Rolled Or Brushed
Mdft*
Usually cuprous
Thiocyanate + zinc
2 3C pyrithione )
0955w Voo Uaing oy aly| P19 o506, el (ot Ol b gt | b ailie SroS sl cienl ond aogi il o,
Sas okd cals Pl ¥ ol e Ky oy by Shali
Gl o Sligl Ygess
89 O
Vinyl Anti- Fouling 100 | Fresh water wash, Epoxy Airless Spray, Recommended Anti-
Microns Mdft Spot blast bad Fouling Spray Small Areas Can Be Rolled
Areas, step back
Antifouling in way
3 7B Of repair i
O5See Vot gy 0S bty | omoge s et ol Lo gl | el oad oy e e (Sl (3L b,
4 6E Chlorinated rubber anti- Fresh water wash, Spot blast bad Airless spray recommended, Small areas
fouling, 100 Areas can be rolled
Microns mdft*
Vot gy a5 5SSy :
p—l-,eﬁ Gl JBL\D 05)1..:: [Cand ol PhdP S P e G 95 C9‘|a"" P P 9 192 H9R el (99
<o NEERR S5 alol Shalé b wlgie
5 7L Vinyl Anti- Fouling, 100 | Fresh water wash, spot blast bad Airless spray recommended for epoxy
Microns, Mdft* Areas, step back anti-fouling in way | spray Anti-fouling small areas can be
or repair rolled

09550 Vot Cgmy o g
S oLb Cuslies Jls *

oy G el Gt ol Lo pind
s 0 gy A Slge Bl ol > g

aog Snl GL Gln e osn BEL )
S Sas A8 lp gy 0o 0sd (e
5 plool Shalé b wsiee

* MDFT = Minimum Dry Film Thickness
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TABLE F.2- TYPICAL BOOT TOP AND TOP SIDE PAINTING SYSTEM

gt 350 Ay 9 YU (g imel S5y dilols diges - Y—g Joua

NUMBER PAINT REPAINTING PROCEDURE APPLICATION EQUIPMENT
0 ko SYSTEM suze g ol Sy Jodlgiass Ol 0 2,18
Ky ailbolw

1 7E OR 6B Wash and remove contaminantes -abrasive | Airless spray preferred-air spray Can be used
blast or power tool Clean damaged or also roller and Brush for small areas
failed areas. Touch up using same system
as Applied during construction
b S pfon ola 51 g et 1y o osiVT i g el g Tom b 3l 31 ge g 3L b,
b ews dese (2l (5355 saed (SuSI IR L | o aslita) o8 ol sl e s Skl ) ian
oy 4,y 6 alble alie gy aid) oo

Sl Cle
2 7C OR 7F " "
3 3C " "

* MDFT = Minimum Dry Film Thickness
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