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1 SCOPE
1.1 This specification covers the minimum requirements for the surface preparation

and paint application to equipment, piping and steel structures, etc., which will be
exposed to salty and corrosive environment in CENTRALIZED UTILITY PLANT .

1.2 Whilst the content of this specification defines the essential requirements of
surface preparation and painting, they do not relieve the contractor from his
responsibility to carry out the work in accordance with the appropriate codes and
industry standards listed in section 2. :

2 STANDARDS AND CODES

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

22 - The following design codes, standards and specifications shall be usad for the
design and application of painting and protective coatings, whers raferred to in this
specification:

- SSPC-PA 1 Paint application specification No. 1: Shep, field and
] maintenance painting.
-SSPC-PA 2 Paint application specification No. 2: Measurement of dry
paint thickness with magnetic gauges.
-SSPC-PA 3 ‘Paint application guide No. 3: A guide to safety in paint
; application.
! - SSPC-SP COM Surface preparation specifications. surface preparation
commentary.
- SSPC-Vis 2 Evaluating degree of rusting on painizd steel surfaces. |
|
- SSPC Guics Guide to visual standard No. 2 : Guicz ‘o stancard method
to vis 2 of evaluating degree of rusting on painted steel surfaces.
- SSPC-SP 1 Surface preparation specification No. 1: Solvent cieaning.
! _
Frame No 15,0 _y |SHT 2 OF 25
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SSPC-SP 2
i SSP:C-S-P 3
_SSPC-SP 5
_SSPC-SP &
- SSPC-SP 7

- SSPC-SP 8

- SSPC-SP 10
- SSPC-Paint 20

- SSPC-Vol. 1

- ASTM D4414

- ASTM D3358

- ASTM D2557
- ASTM A153

- ASTM A123

- ASTM 8555,
Class 50

- ASTM A 385

- ASTM D 3551

Surface preparation specifications No. 2: Hand tool

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

Surface preparstion - specifications No. 5: White metal
blast cleaning.

Surface preparation specifications No. 6: Commercial blast
cleaning.

Surface preparation specifications No. 7: Brush-off blast.!”

cleaning.
Surface preparation specifications No. 8: Pickling.

Surface preparation specificatiens No. 10: Near-white
plast cleaning.

SSPC paint specifications, zinc-rich primers (Type |-
"inorganic”, & Type lI- "organic”). /

i

Steel structures painting manual. Geod sainting practice.

Standard practice for measurement cf wst film thickness
by notch gauges.

Standard methods for measuring adhesicn by tape test.

\Volume non-volatile matter in clear or pigmented coatings. .
c S

standard test method.

Specification for zinc coating (hot-dip) oniron and stesl
nardware.

Specification for zinc (hot galvanissd) coatings on
products fabricated from rolled, pressed and forged steel
shapes. plates, bars and strip.

Specification for coatings of zinc mechanically deposited
on iron and steel.

Practice for providing high quality zinc ccatings (hc't dip).

Practice for commercial packaging.

‘f_- Frame Mo, 15.0
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CENTRALIZED UTILITY PLANT a OWNER :
PAINTING —
SPECIFICATION <D
Doc.NO.:  MSS-P1-409 | o SEEE== PROJ. NO.: 2310

- ANSI Z 1281

-BS 729

- BS 5483

-BS 7079
Part A
ISO 8501-1

-BS 7078
Part C2
ISO 8503-2

-CP 3012

- Federal standard

No. 141 method 3011.

- Svensk Standard
SS 05 5500

- RAL-K1

(9]

PETROCHEMICAL INDUSTRIES
m DEVELOPMENT MANAGEMENT
COMPANY (PIDEM C2.) -
i
i
:

Hazardous industrial chemicals precautionary labeling

Specification for hot dip galvanised coatings cn iron and ',
steel articles.

Code of practice for protective coatingoniron and steel
structures against corrosion.

Preparation of steel substrates before application of paints

of paints and related products.

Group A. visual assessment of suriace cieanliness.

Part A1: Specification for rust grades and preparation.
grades of uncoated steel substrates and of steel

substrates after overall removal of previcus coatings.

Method for the grading of the surface prafile of abrasively
blast-cieaned steel substrates using a comparater.

Code of practice for cleaning and preparation .of metal i
suriaces. :

Condition in Container ' :

Preparation of steel substrates beforz applicaticn
of paints and related products-visual assessment of !
surface cleanliness. 5
Part 1: rust grades and preparation grades cf uncoated '
steal subsirates and of steel substrates afier overall '
removal of previous coating.

Ubersichtkart (colour chart).

DESIGN REQUIREMENTS

,())
-

Coating for the protection of eguipment. piping, structural stse:s, tarks, etc.. shall |
be designed and applied; for the apolication over the specified minimum surface !

{

reparation standards detailed in this specification in combination with the codes |
prep .

and industry standards listed in section 2.

|
;
!
i
!

Frame No 15C
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All coatings shall be suitable for applications and services in salty and corrosive
environment conditions. The coating shall provide the dual function of protection
against corrosion or deterioration and decoration of the surfaces painted.

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

of the equipment and piping except the items affected by clauses 3.4 and 3.5, the
items where higher temperatures are in cyclic or intermittent operation including
steam out, start-up, regeneration, etc.

The painting system for external application to internally lined items shaH be based |

on the outside wall temperature.

All supports, inciuding skirts, legs, saddles, etc., shail be coated with the paih.t
system for uninsulated surfaces as appropriate to the metal of the equipment or
piping being supported.

For pipes with maximum operating temperature less than 85°C , direct sunshine
temperature (max. 85°C) should be considerd as second base for coat selection .

GENERAL S

)
/

No substitution or modification to materials 2nd methods of application detailed in
this specification is permissible, unless prior approval of owner has been obtained.

Prior to the commencement of work, the contractor shall submit for the approval of
owner, fully detailed procedure as to how he intends to carry out the work within
the frame work of this specification. The contractor shalli provide full detzils
regarding the use of a lower tier subccntractor, location of work, choice cf
materials and any such further information.

Application of coatings other than inorganic zinc primer shall be delayed until
completion of all required shop pressure testing. Applicaticn of incrganic zinc
silicate primer prior to pressure testing with consequent covering up of welds, shall
only be permitted in specific cases agreed with owner. In such cases application of
the subsequent tie coat shall be delayed until completion of pressurs testing.

The following surfaces and materials shall raquire painting :
a) All steel structures, sheds, pipe racks, steel supoors, ¥adders, stairs,
teel

handrails, platforms, walkways, monoraiis, cranes and all cther s members,
unless specified ctherwise.

=rame Mo 160 |sHT 5 OF 25

44



- CWNER :
_—— == PETROCHEMICAL INDUSTRIES CENTRALIZED UTILITY PLANT A T
A= o PAINTING - PETROCHEMICAL INDUSTRIES
- = DESIGN & ENGINEERING CO. -~ m DEVELOPMENT MANAGEMENT
< poce - SPECIFICATICN ¥ COMPANY (PIDEM CO.)
~ - PROJ. NO.: 1181 20C. NO. - MSS-P1-409 ’ 0 ’r.c-./_}uy’ PRCJ. NO.: 2310

b) All uninsulated carbon and low alloy piping, fittings and valves mcludmc
painting of identification marks. j
c) All uninsulated equipment like columns, vessel drums, storage tanks, heat%
exchangers, coolers, pumps, compressors, filters, silos, conveyors and all
other type of handling or bagging equipment and storage bins, etc.

d) All uninsulated portions of insulated equipment comprising vessel, nozzles,
manway covers, valves, relief valves, etc., shall be painted to suit temperatura
condition involved. -

4.5 The following surfaces and materials shall not require painting except specified |
otherwise:

a) Stainless steel, copper, brass, aluminum or glass surfaces, plastic or plastic
coated materials, insulated surface of equipment, pipes except colour coding |
wherever required. Painted equipment like blowers, pumps, valves, etc. wifh!
finishing coats in good condition, with matching conditicn and with matc‘mg
colour code, are not to be painted; except otherwise specified.

;
|
i
I
!
|
!
!
|

b) Galvanised surfaces, e.g. stair treads. are not to be painted, except in acid !
areas. '

c) Friction grip bolted areas are not to be painted.

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

L - Nameplates and nctices.
- Packing glands.

- Packing Seals.

- Bearings.

- Rotzting equipment couplings. :
- Rotating equipmant shaits.
- Lubrication fittings.

- Pressure gauges.

e ed e —— e e —— -
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- Gauge glasses. |
|
- Motor starters. :
- Instruments dials.
- Vents.
- Exposed linkages.
- Valve stems.
- Light bulbs.
- Light bulb enclosures.
- Light reflecters.
- Air intakes.
|
- Rubber parts and plastic. / ¢
/ i
4.7 The paint manuifzcturer's instructicns shall be followed =zt all times. Particular
attention shall be pzaid to the following: j
4.7.1 Proper storage tc zvoid exposure, as well as extremes of temperature.
472 Surface preparation prior to painting. ;
473 Mixing and thinning.
474 Application of paints and the recommended limit on time intervzals cetasen coats.
5 SURFACE PREPARATION :
|
3.1 Suriace preparation should remove forsign bodies to allow tha typs of priming
paint used to wet the surface thoroughly and cevelop adequatzs adhasion,
i
3.2 Itis strongly recommended that for blasting C.G.S. to be used as slzsting material.
53 Blast cleaning shall not be carried out on wet surfaces, or surfaces which will be

wet efter blasting; nor shall blast cleaning be carried out when surface

Frame Mo 150
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5.1

temperature is less than 3°C zbove ambient dew point, or when the relative
humidity is greater than 80% or beyond daylight hours on exterior location.

The type and size of blast cleaning abrasive for any particular job shall be
selected to give a surface amplitude acceptable to the manufacturer of the primer.
The maximum amplitude is to be 100 microns; the particle size shall be in
accordance with BS-7079. '

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

The compressed air supply used for blasting shall be free of water and oil.
Adequate separators and traps shall be provided and these shall be kept emptied :
of water and oil. Accumulations of water and oil shall be removed from the air |

receiver by regular purging. This clause shall also apply to air used for the dusting
of cleaned surfaces. The pressure and the volume of compressed air supply for
blast cleaning shall meet the werk reguirements.

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

’
/

Surface preparation sihall result clean suriace compatible to sa 22 as per swedish
standard 05 £S00.

Chipping, scraping and steel wire brushing using manual or power driven tools can
not remove firmly adherent miliscale and shall only be used where blast cleaning
is impractical, with the approval of owner and in accordance with the grade C ST2
\ ST3 as specified.

PRIMING

Prepared surfaces should be primed generally within four ricurs or before visibie -
re-rusting cccurs. Cleaned surfaces shall never be left overnignt prior to ccating. -

in such case ra-blasting or re-cleaning is necessary.

In order to minimize contamination between successive coats cf paint. overcoating
of the praceding coat shall be done as soon as it is permitizd by the particular

specification. and nct delayed beyond the period specifisd. When delays ere
unavoidable, the painted surface shall be thoroughly cleansd and driedto the
satisfaction of owner befora overcoating may take place. .

Frame Mo 120
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7.4

Any primed suriace which has been exposed for more than a few days will have |
become contzminated and should be cleaned down with fresh water and allowed | |
to dry before overcoatmg

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

Although zincrich primer are very effective in preventing rusting, extenced
exposure develops a surface contaminated of zinc corrosion products which rich
impair the adhesion of subsequent coats. zincrich primers, both organic and !
inorganic which have been exposed long enough to develop white surface.
staining, should be prepared for overcoating by one of the fcllowing methods : |

a) Light blast cleaning and dust removal.

b) Wirebrushing , followed by water washing.

C) Scrubbing with iresh water, using bristle brushes.

PAINTING

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

chd mixing of paints shall only be permitted for containers up to 3 litars. All larger :
ontainers shall be mixed by mechanical agitaters and trought to a uniform

consxstancy. Where pigment separation readily occurs, provision shall be mads for

continuous mixing during application. '

Two-pack paints  shall be mixed in strict accordancs with manufaciurer's
instructions. The pot life of such paints shall be specifically rotsd and any mixed .
paint which has exceeded its pot life shzil be discarded irrespective of its apparent
condition.

Contractor shzll avoid contaminaticn of zny adjacent items of slant and equipment
by paint over spray, drips or spillags. providing appropriziz protaction, where |
necessary. Stainless stesl and high nickel - chromium ai:O/ surfaces shall be |
protected against over spray or paint drips, particularly thosz containing matallic
pigments. If any such contamination does occur, the paint shall be immediately
and thoroughly removed by contractor.

Frame Mg
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7.9

7.10

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

dry.
Paintfng shall not take place in the following conditions:

a) Attemperatures below 5°C (41°F).

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

c) When the metal surface temperature is less than 3°C(37°F) above the ambient
dew point.

d) In the case of exterior locations, painting may also be susgended due to wind
speed at the discretion of owner. In cases where moisturs tolerant coatings.
are used, painting may proceed on damp surfaces within the limits
recommended by the manufacturer of the particular coating being applied.

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

To ensure that the minimum thickness is achieved on zll anﬂies corners,
bulkheads, welds, etc., such edges shall be stripe painied sesparately before
applying the main system . Holding primers shall only be permitied where they are
obtained from the same manufacturing source as the main priming coats, and
where the manufacturer is able to provide a full guarantee that satisfactory
intercoat adhesion will occur. .

Where further painting is to be carried out. zinc silicate grimears shall be sealsd
with a tie ccat 2s soon as practical after complete curing has tz2ken place, to avoid
salt or chemical contamination and'to seal the porous naturz of the primer. The tie
coat shall be szlected to ensurs sound adhesion to the zinc silicate primer and be
compeatible with the finishing ccat process. When overcoating with aluminum
silicone paint is designated, a tie coat is not necessary. Ovarspray and dry sp ray |
of inorganic zinc silicate primers shall be ramoved pricr to application of |
subsequent ti2 coats or top coats.

In all instances where two or more ccats of the same paint are specified, such |
coatings shell be of contrasting colours so that each sia ge of the work can be |
readily identifiec and film thicknzsses cetermined accordingiy. This also apglies to i
the surface praparad and the coiour of the first primer coat.

Intervals between coats shall comply with manufacturer’'s recommendations and
shou!d generally be kept to the absolute minimum in order to prevent

Frame Mo '£.0
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contamination between coats. Where contamination occurs between ccats, this
shall be completely removed , generally by washing with a suitable detergent
solution and rinsing with clean fresh water.
I

All points of damage to paint work incurred at any stage of the'work, including
shop welding operations, shall be re-prepared by blast cleaning to the original
standard and recoating with the specified priming coat to restore the film
thickness. In all such instances preparation shall extend 25 mm into the sound
paint work and a further 25 mm of sound paint work shall be lightly blasted to etch
the surface. Repainting shall then over the prepared surface and the etched paint
work.. Where blast cleaning can not be carried out, surface preparation of points of

damage by scraping and power wire brushing is acceptable provided specific.

approval is given by owner. In such instances, modification of the originally
specified primer may be necessary to suit the changed method of surface
protection.

Preparation of weld margins shall be preceded by the removal of masking tape
where fitted and shall involve the removal of all flux. welding spatter and other :

foreign matter as described in section 4 of SSPC-SP-COM. Wherz blast cleaning
is used, this may be by means of portable vacuum blast apparatus. Wherzs power

wire brushing is used, excessive cleaning to the extent this is liable LO produce a !

polished surface shall be avoided.

Shop contact surfaces of siructural steel having normally bolted joints shall be
painted one coat of primer, tiecoated and brought together while the paint is wet.

Where touching up prior to top coating of zinc based primers involved , this shall
be preceded by thorough cleaning with solvent or an emulsion type cleaner to

remove all oil and grease. This shall be followed by thoroughly hosing down with ¢

clean potable water which in the case of surfaces that have not baen tiz coated
snzll be carried out in conjunction with manual scrubbing with stff brusnes in order

to remove all surface dirt and other contaminants , zinc corrosicn produc:s (white
rust), etc.

Where touch up of a shop applied inorganic zinc silicate primar is inveivad, the

type of paint employed for touch up shall be two pack zinc rich polyamide cured

epoxy primer for temparatures up to 150°C and ethyisilicats basad incrganic zinc

primer for tempearatures in excess of 150°C.

Whers  painting is specified for austenitic stainless steel or hizh nickei-chromium

alloys, the paint shall meet the following criteria necessary for the mit tigatien of
chloride stress corrosion cracking and liquid metal embrittlement.

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

Frame Mo. 15.0
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b) Within the temperature range specified, the coating shall not detericrate in !

service.

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

(9)
S~

d) The formulation shall not include zinc.

All beveled ends of equipment's nozzles shall be coated by weldable rust innibitor.

to provide rust and corrosion protection at joints prior to welding.

GALVANISING

)
n

Hot-dip galvanising shall be in accordance with ASTM A123 or/A153,
applicable.

Nuts, bolts and washers may be either hot-dip galvanised or mechanically
galvanisad in accordance with ASTM BES95, class 50 or higher.

Recommendaticns in ASTM A385 shall be considered when designing fabricated
structural steel items which will be hot dip galvanised.

l)

All members and assemblies warped during galvanizing shall te straighiened in
the si nop.

For touch up of galvanised steelwork structures, a single pack zinc rich epexy

1
I
|

i

primer shail be usad, employing two brush coats each at 75 microns cried film
thickness in order to provide a weight of zinc approximately equivalent to that as -
deposited on adjacent gealvanised surfaces. Application shall lap over for a .

distance of 50 mm at each side of the weld or around the parimeter of the !

damaged arza

Where requiring painting , new galvanised suriaces shall be thorcughly dsgraased
with white soirit or emulsifying agents and chemically etched either by 2
proprietary pre'treatment solution, or by using a two-pack etching primer in the
painting process. Weaathered galvanised suriaces shall be preparad by steel wire
brushing to remove all corrosion products and followed by degreasing with white
spirit.

* Frame Mo 13.0
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10.1

INSPECTION

Care shall be exercised to limit suriace preparation of galvanised surfaces to the
lap over areas requiring overcoating and to avoid excassive removal of the zinc
protective layer..

Contractor shall advise the owner before commencing specific paint applications. |

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

In addition, the paint manufacturer shall be permitted all reascnable access to
monitor surface preparation and zpplicaticn at his discrstion. Independent
inspection may also be emplcyed for full time supervision at ihe discration of the |
Owner. |
l
.
‘

Inspecticn by the paint manufacturer or an independent inspection service shall
not relieve the contractor of responsibility for ensuring that the work is carried cut :
in accordance with the specification. ’ '
The acceptance or rejection of preparatery work and application is the soie right of \
Owner or his authorized representative.

Each coat paint shall be free from defects and damage. Finished paint shall have
the correct shade, degree of gloss and eveness and be free from tackiness after
drying/ curing and from cracks. holidays. runs, sags. wrinkles, gaichiness. brush or .
rollwer marks, or other defects that may be deleterious to ine queiity of the
coating. '

Prior final acceptance of completed work, 2 joint inspection sha!l te made dy
contracter and owner and an agreed inspection report signec by scth parties.

QUALITY CONTROL AND TESTING

Contractor shall submit to owner for approval, his propcszd guality control end
testing procedures covering all phases of surface preparation and paint
application, as may be carried out in the shop and/or field respectively and

Fr;me tlo 1€.0
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associated procedures which define how control is established and maintained. |

|
|
The procedures shall form part of the "Quality Assurance Manual.” f

-

0.2 The quality control procedures shall be in the form of an inspection and test plan
‘which references all test procedures, witness points, acceptance and rejection
Criteria, frequency of testing and how _control of quality is measured and
maintained.

110.3 Where appropriate, results shall be plotted on statistical control charts showing
upper and lower limits of acceptance.

10.4 Tests shall ensure that the quality of the surface coating is in accordance with that. !
! specified. ?
{
10.5 All dry film thicknesses given in this specification shall be strictly adhered to and

shall be measured in accordance with SSPC-PA2 with particular refsrance to
requirements laid down in clause 3.1 concerning the minimum thicknesses
permitted for a given number of measurements taken over a stated area. The
maximum tolerance on dry film thickness for each coat shall be in accordance with
recommendations of the paint manufacturer, which once established shall not be
! excesded. The film thickness shall be checked with calibratad film thickness -
gauges, using the magnetic resistance or edcy currents principle, such as .
Elcometer, Microtest, Tinsley, etc., and following the procedures covered in SSPC-
PA 2. The equipment shall be calibrated at least twice daily in accordance with the i
manufacturer's recommendations.

I

1

| |

10.6 In order to achieve the specified dry film thickness . frequent checks of wet film i
thickness shall be carried out during the paint application with ﬁlmthickness.‘

gauges such as the elcometer wheel or ccmb type. ’

‘- 510.7 In the event of the film thickness not meeting the sgec:ied raquiraments.
’ additional coat(s) of the paint concarned shall be applied in compliance with the
- specified requirements.

108 The degree of curing of epoxy resin based peint systems shall be checked by the -
determination of the resistance of the coating to methyl ethyl katone (MEK). After -
rubbing the coating for one minuts with a rag soaked in MEK, the coating shall not !
be softensd and shall rzsist scraping with a fingarnail. '

12.8 The adhesion of the primer to the stesl subsiraie and the intaracat acdhesion of the
subsequent coat(s) and primer after curing shall b2 detarminad Dy zltsrnative
methods at the discretion of owner. Adhssion to the steel substrate may be |
determined in accordance with X-cut tape tests described in ASTM D3359, method
A for specified film thicknesses in excess of 125 microns: and method B for

- specified film thickness up to 125 microns. -
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10.10

P 111

111.4

The criteria for acceptance of adhesion tests as per clause 10.8 shall. unless |
otherwise agreed, be a scale of 4A for ASTM D3359, method A, and a scale of 4B !

for ASTM D3359, method B.

PAINT SYSTEM

Paint system apolicable shall be in accordance with, table-2 to table-5, finish.. .
coat/decorative colours & colour coding shall be as per table 6 & 7 respectivaly.

All  temperature ranges indicated in the tables are maximum operating
temperatures of the pipe and/or equipment in accordance with clause 3.3.

Following primers and finish coats are covered in table-2 to tzble-5. (For details 5

see table-1)
z) Primers

-P1
P2
-P3
-Pa

D) Finish Cecats

-F1
-F2
-F3
-F4
-F5

STENCILING

Inorganic zinc silicate.
Zinc chromate etch primer.

Rust inhibitive, organic resin (unpigmentad)

Rust inhibitive. crganic resin (r2d oxice pigmanitad)
g Fig )

Epoxy polyamide.
High build epoxy polyamice.
Silicone and acrylic resin. -

Silicone resin or modified aluminum..
Maodified inorganic coating. Silicone rasin. Methoxy -

and silica & Iron oxide.
Aliphatic acrylic polyurethane.
Epoxy phenolic amine.
Aliphatic polyurethane resin.

a) Contractor shall be responsible for stencil marking of ali tarks, vessels & |
equipment in accordance with owner instruction for item numbers in English ;

and /or Farsi.

Frame Mo 18.0
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b) Storage tanks shall have digits stenciled in black on white background and
with white, on black background, at minimum of 1.5 m height. on at least two
sides.

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

12 STORAGE LIFE AND PACKAGING

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

12.2 The packaging shall meet the relevant requirements cf ASTM D3851,

13 LABELING ' f

13.1 Labeling shall be as per ANSI Z12S.1. precautionary iztzling of hazardous
industrial chemicals.

13.2 Each coniziner shall be legibly marked with the following information:

- Name of paint

-Specification no.

-No. of component

= Colour

- Type of spray

; - Kind and size of spray nozzle tip
- Cleaning materials g

- Maximum temperatures resistancs -
- Flash point ( *C) |
- Pot life (hours) ‘
- Dry time for overcoating

- Kind cf thinner

- Lot number

-Stock number

- Manufacturer's name and address

- Date of manufacture

- Quantity of paint in container

- Information and warnings (if needed)

Frame Mo 130 . 7 |SHT 13 CF 23
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F3:

TABLE -1

PRIMERS AND FINISHINGS

Inorganic ethyl silicate (self- curing pigmented with zinc dust plus trace
colorant).Solvent used alcchols, glycol ether (no organic binders).Volume solids
approximately 45% (volume measurement method minimum zinc level 80% pure
zinc by weight, leaving a minimum of 85% metallic zinc by weight in dry
film).Minimum finished dry film thickness 75 microns(3 mils). Temperature

resistance upto 400°C.

Two pack polyvinyl-butyral resin zinc chromate etch primer or chemical treatment -

mordant solution. The coating used shall be as recommended for the traatment of
new galvanised surface by the manufacturer of the top coating system to be
subsequently applied.

Single pack rust inhibitive ~ coatings, clear lacguer, organic
resin(unpigmented) Volume solids 45%. Dry film thickness 15 microns.
Temperature resistance upto 180°C.

Single pack rust inhibitive coatings, pigmented iacgquer. crgzanic resin, rad oxide
pigment. Volume solids 45%. Dry film thickness 20 microns. Temperature
resistance upto 180°C.

Epoxy resin and polyamide curing agent pigment inert light fast ncn-toxic.
Minimum cry film thickness 25-50 microns (1 to 2 mils). Velume solids 35-48%.
Temperature resistance 50°C.

Epoxy resin and polyamide curing agent (chemical curing)inart fight fast non-t
pigments. Volume solids percentage of 535-85. Minimum cry {ilm thickness
microns. Temperature rasistance 50°C.

oxi
1

2

U O

Silicone and acrylic resins pigment titanium cioxide and heat resistant colourant.
Volume solids 31 to 37% no curing necassary to attain maximum hardness. Dry
film thickness 25/40 microns{i-1 1/2 mils). Temperature resistancz 2C0°C.

Silicone resin-pure or suitably modified aluminum pigment volume sclics 30-40%.
Curing in accordance with the manufacture’'s recommendations. Dry film thickness
25 microns (1 mil), temperature rasisiance 400°C to 533°C.

Modified inorganic coating containing siliccn resin and mstnoxy es hcuid and
silica & iron oxide as powder, volume solids 62-68%. Dry film thickness 125/220
microns. Temperature resistance upto 582°C.

Frame Mo 150
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F3: Aliphatic acrylic polyurethane and curing agent. Pigment inert light fast pigments. !
Volume solids 48-58%. Dry film thickness 40 microns (1 7 mils). Temperature
resistance 90 C. Minimum pot life 4 hours at 20°C.

F7. Cress linked epoxy phenolic with aikaline curing agent. Pigment titanium dioxide,
inerts, tinting colours and special abrasion resistance pigments.(4/5 mils)100/125
microns dry film thickness. Volume solids percentage of 48-52. Curing in
accordance with manufacturing recommendation. Temperature resistance 120°C.

F8: Aliphatic polyurethane resin. Chemical resistant pigments. Volume solids 73%.
Dry film thickness 75 microns (brush application). Temperature resistance 80°C.

Frzme Mo 160
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TABLE-2 :
|
STRUCTURAL STEEL. PIPING AND EQUIPMENT
CORROSIVE INDUSTRIAL ENVIRONMENT
EXTERIOR TEMP. PAINT SYSTEM DFT(DRY FILM THICKNESS)
SURFACE RANGE IN MICRONS
°C
SSPC PRIMER INTER. FINISH PC iC FC : TOTAL I
SURFACE COAT COAT COAT
PREP.NO.
i
sTEE UPTO 0 10 P1 F1 £2 70-50 2550 | 120-120 | 215-280
(NOTE-1)
3170 209 10 P1 F3 F3 70-30 2520 2540 | 120-170
| s
201 7O <25 10 1 o oFs Fa T0-30 20-2 200 | 110-170 |
! :
201 TO 753 10 Fs . 5 125250 | . 425.250 | 250.500 |
— i ‘ :
i { i i
i : . ;
STEZL 7O BE UP TC 300 10 P1 - - ©T50 . - i 7030 )
INSULATED i § i
(NOTEZ-1) ? ! i !
ABOVE 220 10 P1 . . TS50 | | 7020 |
INOTE-) ! ] !
GALVANISED o ! | I
STEEL{NOTE-2 UPTC 8 1 P2 . F3 | | Toe0 ¢ 7030
UPPZR LADDERS. (NCTE-3) ’ ; '
P HCORIZENTAL i | :
PCOLES ! i !
TOP RAILS. MID E !
RAILS. SAFET i i
‘| PLATFSRM I i
| sarzTv caces ’ . i
SURFACE PSSOFED 0 2, - - 7330 1 - ; ¢ 7050
FIRE PRCCFED ! i :
NOTES :
i
1) STAINLESS STZZLS DO NOT REQUIRE PAINTING. STAINLESS ST==L wW=I1cH 1S TO BE .
INSULATED AND ABOVE 450°C SHALL BE PRIMED WITH F5 (DFT 40 MICRCNZ)Y .
2) SHALL BE PAINTED AT THE DISCRETION OF OWNER. ;
3) ETCH PRIMER OR MORDANY SOLUTION FOR PRE-TREATMENT. . |
4) VENDOR TO ADVISE SUITABLE SURFACE PROTECTION FOP SHIPMENT. |
1
i
Frame Mo 12.0 v 'SkT 13 ZF 25 |
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PETRCCHEMICAL INDUSTRIES

CENTRALIZED UTILITY PLANT

&

CWNER :

=A== PAINTING - PETROCHEMICAL INDUSTRIES
= = DESIGN & ENGINEERING CO. - m DEVELOPMENT MANAGEMENT
=c!
< poee - SPECIFICATION PN company (PiDEM €0,)
~ ~~  PROJ. NO.: 1161 boC. NO. - MSS-PI409 l 0 (=%~ PROJ.NO.:2210
i
TABLE -3 i
i
TANKAGE (EXTERIOR SURFACES) '
CORROSIVE INDUSTRIAL ENVIRONMENT
EXTERIOR PAINT SYSTEM DFT(DRY FILM THICKNESS)
SURFACE IN MICRONS
i SSPC PRIMER INTER. FINISH PC IC FC TOTAL
; SURFACE COAT ZOAT COAT
i PREP. NO.
| .
SHELL & ROCF 10 P1 F2 F8 70-50 120-120 30-30 220-730
(FIXED & FLOATING)
{
%
i
i
!
! |
1
TABLE -4 ’

HYDROCARBON (INTERIOR SURFACE)

CORROSIVE INDUSTRIAL ENVIRONMENT

INTERIOR PAINT SYSTEM DFT(DRY FiLM THICKNESS)
: SURFACE i IN MICRONS
| SSPC PRIMER INTER. FINISH PC c | fc TOTAL
: SURFACE COAT COAT COAT ' |
i PREP. NO. 5 |
; ) g
, 10 Fr 77 FT 50110 ! sz e | ameaas
i ! !
5 F7 Fr F7 $0-110 | 0.0 i 30-110 | 273320
i H

Erame tio 5.0
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PETROCHEMICAL INDUSTRIES

|
]

CENTRALIZED UTILITY PLANT

OWNER :

F:

!
|

- -e DESIGN & ENGINEERING CO.

PIDEC

PAINTING
SPECIFICATICN

PETRCCHEMICAL INDUSTRIES
DEVELOPMENT MANAGEMENT
.=~ COMPANY (PIDEM CD.)

PROJ. NO.: 1181

~ s
~——

CCC.NO.:

MSS-P1-409

LERCE-59" PROJ. NO. : 2210

TABLE-S

TANKAGE WATER (INTERIOR SURFACE)

CORROSIVE INDUSTRIAL ENVIRONMENT

INTERIOR PAINT SYSTEM DFT(DRY FILM THICKNESS)
SURFACE IN MICRONS
SSPC | PRIMER | INTER. FINISH PC Ic FC TOTAL
SURFACE COAT COAT COAT
PREP.N
] i
_ TREATED, FRESH WATER 10 e F2 F2 40-60 100-130 | 100-18¢ | 240-350
(SHELL, ROOF, BOTTOM &
SUPPORTS) ’
POTABLE WATER (SHELL, 5 F1 F2 F2 40-80 100-150 | 100-150 | 220-380 |
S0TTCM, (MOTE-1) | (NOTE-1) | (NOTE-1 i
ROOF & SUPPORTS) '
SEAWATER (SHELL RCOF | s FT F7 F7 20-110 20-10 | 50119 1 27230
30TTOM SUPPORTS: ; ! o
1 1 i H
| : |
i
NOTE: 5
i

1) PAINT SHALL BE 1IN ACCORDANCE WITH THE AWWA C-210.

Frame MNo. 16,0
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CWHNER :

.

FINISH COAT DECORATIVE COLOURS FOR

i STRUCTURAL STEEL. PIPING AND EQUIPMENT

-_:_..: PETROCHEMICAL INDUSTRIES CENTRALIZED UTILITY PLANT é
—h= - PAINTING = PETROCHEMICAL INDUSTRIES
- “= DESIGN & ENGINEERING CO. - m DEVELOPMENT MANAGEMENT
<_rioec - ~ SPECIFICATION % COMPANY (PIDEM C3,)
—__+ PROJ NO.: 1161 b0C. NO. MSS-P1-409 | o eEARCE PROJ. NO. : 2310
i TABLE - 6 |

ITEM COLOUR CODE RAL BS 381C
1. MAIN STEZL STRUCTURES AND P:PE RACKS MEDIUM GREY 7000 537

i

2. SQUIPMENT, STRUCTURES ANC 5LPPCRTS MEDIUM SREY oo 857 4
: |
3. PLATFORMS, LADDERS, STAIRWAYS: i
-UPPER LADDERS. TOE BOARDS. HORIZONTAL POLES, TCP RAILS. BLACK 5005 642 ;
- PLATFCRM LOWER EDGES AND TOE S0ARDS, LIGHT ORANGE 20C0 557 !
MID. RAILS, SAFETY PLATFORM, SAFETY CAGES

4. INDCOR & OUTDOOR PiPING (_xc PT FIRE FIGHTING SYST:MS LIGHT GREY 7038 531 i
OR SYSTEM INVOLVING SAFETY PRECAUTIONS)

5. SQUIPMENT IN GENERAL, VESSELS, EXCHAMGERS. COLUMNS, LiIGHT GREY 7023 831 ,
REACTORS, ETC. (EXCEPT FIRE FIGHTING SYSTEM OR SAFETY
PRECAUTICON) ?

i

5. TANKS, SPHERES, ETC. WHITE 5010 - i

)
; ; |
; 7 INS .Ru.w:N. AND SLEZTRICAL SWITCHBCARDS. COCNTROL PANELS. GREZN ol ; 243
i BINE. DISTRIBUTIOMN 30ARDS !
- ; é
i . i
‘,i 8. CONDUIT, CONTAIMER AMD BCXES. CABLE WAYS, JUNCTION SOXZS. 8LLE St l 155
ELECTRICAL MOTORS, ETC. ;
|
3. SLECTRIC STATIC MACHINZS: TRAMSFCRMERS. RESISTORS. =7C LIGHT GRESY 7533 ' 831 i
1
| :
|

10 MACHINERY. PUMPS. COMPPE330RS. TURSINES, ETC LIGHT GREY 7013 g £3r :

; !
1. MACHINE TOOLS AND BED ®LATES OF MACH!NES LIGHT 3REY ot ‘ 273

= Fr;me Mo 12.0

61
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PETROCHEMICAL INDUSTRIES

l
K]

—

- “—= DESIGN & ENGINEERING CO.
N PIDEC
~ PIoE ,' PROJ. NO.: 1161

CENTRALIZED UTILITY PLANT

PAINTING
SPECIFICATION

OWNER :

DCC. NO. : MSS-PI-409

| o %7 PROJ.NO.: 2310

1

|

j PETRCCHEMICAL INDUSTRIES
, m DEVELOPMENT MANAGEMENT
! ?_ COMPANY (PIDEM C2.)

|

TABLE - 6 (CONT.)

FINISH COAT DECORATIVE COLOURS FOR

; STRUCTURAL STEEL. PIPING AND EQUIPMENT

ITEM COLOUR CODE RAL BS 381C
12. PIPING CONTAINING CAUSTIC SODA, SULPHURIC ACID., GCLDEN 1007 356
HYDROCHLORIC AND CHROMIC AC!D, HYDROGEN SULPHICE, YELLOW
SULPHUR DICXIDE, AMONIA | ETC. ;
i
!
13. FLANGES, GATE VALVES, PUMP INLET AND EXIT FLANGES AND GOLDEN 1007 355 ;
GATE VALVES ON LINES DETAILED IN (12) YELLOW '
i
14. PIPES CARRYING FIRE FIGHTING WATER AND FOAM SIGNAL RED 3020 537 §
5. VESSELS AND SEQUIPMENT CCNTAINING CAUSTIC SCDA. LIGHT GREY WITH 7038 . 531
f SULPHURIC ACID, ETC. 300 mm YELLOW 1007 335
: BAND (NCTZ.1 |
; 16. SAFETY VALVES ON TOWERS, VESSELS. PUMPS, GOLDEN 1007 38
5 HEAT SXCHANGERS, INCLUCING VALVES PRIOR YELLOW
;: TO AND AFTER SAFETY VALJES
i
|
i 17.WHEZLED MANUAL FIRE EXTINGUISHERS MOVING AND SIGNAL RZD lsile) 53;
STATICNARY FIRE FIGHTING SQUIPMENT. |
i .
! 13.BCXE3 CCNTAINING BREATHING APPARATUS, RESP'RATORS, EMERALD EXo) e
| MASKS AND OTHER SAFETY SQUIPMENT. GREEZN
|
| 13 SAFZTY SHCWERS, EYE “WASH SHOWERS AMD SAFETY SKOWER REINVWHITE goo4 .
CABINS. (NOTE-2) 02
20 FUSE 30XES, MOTOR SWITCHES AND SLECTRIC CABLE METALLIC FREMCH scen 135
JCINTS BLUS
21, BACK AND FRONT SHIELDS OF MCBILE PLANT GZLDEN YSLLOW 127 3551 !
BLACK (MOTE-2) 2CC5 542 :
|
- |
;
i
Zrame No 15.0 'S=T 23 GF 25 .4
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CWNER :

.ﬁ PETRCCHEMICAL INDUSTRIES CENTRALIZED UTILITY PLANT ‘
P! ot 5 PAINTING N PETRCCHEMICAL INDUSTRIES
= = DESIGN & ENGINEERING CO. ~ - . m DEVELOPMENT MANAGEMENT
< o - SPECIFICATION TP ComPANY (PIDEM €2,

~ » PROJ. NO.: 1161 [ boc. no. . MSS-P1-409 [ 0 | PROJ.NO.: 2310

TABLE -6 (CONT.)

FINISH COAT DECORATIVE COLOURS FOR
STRUCTURAL STEEL. PIPING AND EQUIPMENT

ITEM COLOUR CODE RAL BS 381-C
22. FORKS OF FLRK LIFT TRUCKS, SLING HOOKS CF ALL 3RIDGE GOLDEN 1007 356
CRANES OR MOBILE CRANES. YELLOW
23. GUARDS AND SAFETY PARTS ON ROTATING MACHINERY BELTS, GOLDEN 1507 336
COUPLING PUMPS ANC MOTORS YELLOW
24 ELECTRIC MOTCRS . (NOTE-3)
_ ' 25 VES3ELS AND SQUIP*MENTS 'MITH CPERATING ALUMINUM 2005 L
: TEMPEZRATURES IN SXCZ35 OF 93°C. 4
| ;
} 25. PIPES, COLUMNS, SUPP0RTS AND METALLIC STRUCTURAL PARTS GOULDEN YELLOW \ 1207 355
. CF EQUIPMENT REPZZ3EMTING A HAZARD IN ‘WA LKWAY AREAS. WHITZ {NOTZ-2) 2202 l
I i
|
| NOTES :
‘ 1 FOR ITEM 15, 300 mm YELLOW BANDS SHALL BE PAINTED EITHER =SORIZONTALLY CR .
: VERTICALLY ~ DEPEMDING ON THE SHAPE OF THE VESSEL. CESCRIPTION OF THE
, GAS/LIQUID SHALL BE STENCILED ON TO THE YELLOW BAND. '
i2) BANDS SHALL BE IN 150 mm WIDE DIAGONAL ALTERNATIVE COLOURS AS FOLLOWS:
, ITEM 18- GREEN & WHITE, ITEM 21- GOLDEN YELLOW & BLACK. ITEM 25- GOLDEN
i YELLOW & WHITE
2) FOR ELECTRIC MOTORS, THE VENDORS STANDARD COLOUR IS ACCEPTABLE SUT MAY |
BE REQUIRED TO BE PAINTED WHITE IN SPECIFIC CASES WHERE REQUIRED BY THE
CWNER, ;
|
f
i
Frame Mo 15.0 : (SHT 24 OF 25
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— ETROCHEMICAL INDUSTRIES
—

=
&

il l

= DESIGN & ENGINEZRING CO.
‘. P -
0EC & oeod. NO.: 1181

v

CENTRALIZED UTILITY PLANT A

PAINTING
SPECIFICATION m

<
DOC. NO. : MSS-PI409 | 0 SACE-G~ PROJ. NO. : 2310

OWNER :

PETRCCHEMICAL INDUSTRIES
DEVELCPMENT MANAGEMENT
CCMPANY (PIDEM CO.)

TABLE -7

COLOUR C‘:ODING OF PIPING SYSTEMS

{

SERVICE BASE COLOUR CODE COLOUR
. BAND BAND
DIMETHYL DISULFIDE BLACK GREEN [
REGENERANT BLACK RED i
HBW=BOILER FEZD WATER BLACK ORANGE i
CATALYST BLACK BLUE !
REACTOR EFFLUENT BLACK YELLOW |
PR. METH. FEED BLACK WHITE [
VENT GAS BROWN BLACK l
BLOW DOWN | BROWN YELLOW ;
FLARE GAS | BROWN BLUE i
FUEL GAS | BROWN GREY
HYDROCARBON | BROWN ORANGE !
PR. BUTANE | BROWN VIOLET
MP. CONDENSATE l BROWN | GREEN :
H DRAIN | BROWN I RED
¢ HEAVY HC | BROWN i WHITE
i _WATER i GREEN ! YELLOW
. _RAFFINATE { GREEN i GREY
! COOLING WATE= | GREEN | BLUE
© OLEF./METH. i GREEN ! ORANGE ;
i _M.P. STEAM GREEN VIOLET :
. _H.P. STEAM GREEN RED i
! PENTANE f GREEN WHITE i
! SOUR WATER | GREEN BLACK
L.P. STEAM | LIGTH BLUE | VICLET
COMBUSTION AIR | LIGHT BLUE | GREEN
| _NCRMAL BUTANE | LIGHT BLUE i RED
. PLANT AIR i LIGHT BLUE [ CRANGE
i INSTRUMENT AIR | LIGHT BLUE l BROWN
i 1SO BATANE | LIGHT ELUE | YELLOW
| _PLANTAIR | LIGHT BLUE BLACK
i METHANOCL ORANGE BLUE
I NITROGEN ORANGE | WHITE
: CAUSTIC | ORANGE | GREY
'~ CHEMICAL FEEDS ! ORANGE GREEN ;
PANTANE ORANGE BLACK !
. _MTBE , ORANGE YELLOW i
FIRE WAT=R RED(FIRE) R |
STEAM SILVER GREY ORANGE !
CONDENSATE SILVER GREY BLUE |
G.LPG SILVER GREY BLACK |
| SULFUR SILVER GREY RED !
l
|

Frame No. 1670
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c OWNER :

—— —=- PETROCHEMICAL INDUSTRIES CENTRALIZED UTILITY PLANT h
e PAINTING . ~. PETROCHEMICAL INDUSTRIES
.‘:"é‘_ DESIGN & ENGINEZRING CO. . — m DEVELOPMENT MANAGEMENT

EC ~OPME
< Poec = SPECIFICATION wINd PP . COMPANY (PIDEM CO.)
. A :
N PROJ. NO.: 1161 0CC.NO. - MSS'p|'409 l 0 o< ~3~>" PROJ. NO.: 2310

ABLE -7 (CONT.)

COLOUR CODING OF PIPING SYSTEMS

SERVICE BASE COLOUR CODE COLOUR

BAND BAND

CHLORINE GAS SILVER GREY | RED

UNSAT. RAFF. SILVER GREY i VIOLET

STEAM TRACING SILVER GREY | YELLOW

ISO BUTYLENE l WHITE [ ORANGE

AROMATICS WHITE | BLACK

C.W.R. WHITE | BLUE

C.W.S. WHITE BROWN

OFF GAS YELLOW BLUE

HYDROGEN YELLOW ORANGE

FLUE GAS YELLOW WHITE

PURGE GAS YELLOW GREEN

SPENT CAUSTIC YELLOW RED

H.P. CONDENSATE YELLOW VIOLET

L.P. CONDENSATE YELLOW BLACK

COLD CONDENSATE | YELLOW | BROWN i

SPENT REGENERANT | YELLOW [ GRE Y ;

NOTES:

1) Painted bands shall be compatible with the underlying paint system and shall
be provided at the following significant points of plant.

- Commencement and termination of pipe run.
- Branches

- Local to valve

1.5 meters away from connection to equipment.
2) The width of the basic colour tand shall be 2 x 120 mm.

3) The code colour band shall be positicried in the centre of tha basic colour and
shall be of the following widths :

- Pipas up to NPS 8" : 50 mm wide
.- Pipes NPS 10" and above : 100 mm wide

. Frame No 160

© |SHT 25 CF 25
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