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sariolil

1.1. Zone A 1700

1.2. Zone B 1100

1.3. Zone C 1200

1.4. Zone D 1700

1.5. Zone E 1850

1.6. Zone F 1700

1.7. Zone G 2000

1.8. Zone H 500

1.9. Zone 1 400

1.10. Zone J 210

1.11. Zone K 210

1.12. Zone L 210

1.13. Zone M 2070

593 14,850
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REPAIR PAINTING ROPE ACCESS 2faald57A1 Unit Rate ((ffuiminnsan)
Hagusvurat Volumn (PTT fix) PAGE10F 1

SCHEDULE OF RATES o2y Calculation (PTT fix)
The rates shall included all Cost , Overhead Cost and Profit. Not Included only VAT 7% _
ITEM DESCRIPTION Condition System RATE Area Sum
THB/m2 m2 THB

A. | PIPING

1 anmAldutefay uafinsdaateauaignislidou AufUY System-1A 200.00 -

3 samddiudefiay uaflmsdaawaiuaignislidou Huandundu System-1C 200.00 -

4 anmdiudhsaia Corrosion vuandendu System-1D 200.00 -

6 | aawmsudu Galvanized #1hgs (An Corrosion YiuAndundy System-28 200.00 -

B. | PIPE FITTINGS ( ELBOW, TEE, REDUCER )

1 anwifudedag usfimsfaareauaignisidon Wufiuvie System-1A 100.00 -
3 dnmdifufivaa ualinnsdaaaiuaigaisldoiu Vuautondu System-1C 100.00 -
4 anmdduthsain Corrosion Viuanfandu System-1D 100.00 -
6 anwddniflu Galvanized Mihge e Corrosion Huandandu System-28 100.00 -
C. BLIND FLANGE, FLANGED VALVE AND VALVE

1 anudidudoday uafinmsdaareauaignisidou Aufuvie System-1A 100,00 -
3 Fanwmdidudodag usilnstanemuangmsidonu Hudadandu System-1C 100.00 -
4 gnwmdfiuzhyoifia Corrosion fiufindandu System-1D 100.00 -
6 sawFauily Galvanized ﬁ')hia \fim Corrosion Wuaanflandy System-28 100.00 -

F. [SURFACE PREPARATION
1 |msweteniudrlneldiadaefiaze ( Hand Tool Cleaning ) st2 m? 1,300.00 -

3 [Remove oil & grease m 500,00 -

Note : TOTAL

If the specified quantities shall be measured individual position,
the Pipe surface will be valued as 1.5 m2,
Factors :

Elbow = Pipe Surface x 1.75

Tee Pipe Surface x 1.5

Reducer Pipe Surface x 1
Flange = Pipe Surface x 2.5
Valve = Pipe Surface x 3.25

Pipe Shoes = St.Pipe x 1.5
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Zone C

Location Column Pipe Rack
Zone A 13 column
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1A 124 13A
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ENGINEERING STANDARD REV.03 2021
ADDENDUM
Addendums of each section are as follows:
Item Section Description Reference,
Reason
2.3. 2.3.Paint Selection | Review and updated Coating Manufacturers
Guide System to meet recent recommendation
technology
Add Specification for - API2218
Intumescent Fireproof coating - Manufacturers
recommendation
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1. GENERAL

11 Description

111 This engineering standard covers the surface preparation, field priming and
field painting of metal surfaces (bothinterior and exterion, CONTRACTOR
shall furnish all labour, materials, tools and equipment required to complete
the work.

112 The following surface shall not bepainted.

- Galvanised excepthandrails, stringer,ladder cage,cable ductand
tray and pipe for firefighting)

- Aluminium

- Bronze

- Copper

- Lead

- Brass

113 Final field painting or touch-up of manufacturers- shop primed or shop
painted equipment shall not be done until operational testing has been
completed and certified.

114 Coal tar epoxy shall not be used, any conflict between this statement and
other (such as other typical drawing), this statement shall governed. The
contractor shall proposed other suitable coating.

115 Paintingmixer with High VOC Content shall be minimized.

12 Applicable Code and Standards

The following Code and standards are intended to provide and acceptable
level of quality for materials and products.

SSPC. Steel Structure Painting Council

SP 1 Solvent Cleaning
SP 3 Power Tool Cleaning
SP 6 Commercial Blast Cleaning

SP 10 Near-white Blast Cleaning

6r o

65 /108



‘ ES-92.06

PTT PUBLIC CO, LTD PAGE.50F27

PAINTING ENGINEERING STANDARD REV. 03 2021

13

131

132

133

14

162

Submittals .
The CONTRACTOR shall submit the following items to PTT or Consultant
for review before commence work:

Schedule of surface to receive paint, type of paint proposed and paint data
sheet, including instruction for surface preparation, product application and
recommended dry film thickness.

Colour charts for paints shown on the painting schedule. After review of
colour selection, submit three 300 mm x300 mm samples of eachcolour.

Each samples shall be identified as to finish, colour, gross unit and batch
number.

Shop and field quality control program outlining the procedure proposed
to be used for execution and testing of the work as requirement by the
specification.

Mock-Ups

In addition to the requirements for submitting color samples, the
CONTRACTOR shall, prior to proceeding with paint application, provide
mock-upsorfield samples, of each substratetobe painted. The mock-upsor

field samples shall be painted to demonstrate method of application, finish
texture, color and quality of workmanship

Quality Control

The CONTRACTOR is responsible for quality control of surface preparation
and application of protective coatings and painting systems, wherever the
execution is performed.

Maintenance Material

Upon completion of the work, CONTRACTOR shall submit to PTT
CONSULTANT a minimum of three one-gallon containers or the equivalent
in liters of each type and color of paintused.

Containers shall be unopened, tightly sealed and clearly labeled with type of
paint, color and location or locations used.
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17
1.7.1

172

173

174

18
181

Product Handling

Deliver paint materials in sealed original labeled containers, bearing
manufacturers name, type of paint, brand name, color designation, date of

manufacture and instruction for mixing andor thinning.

Provide adequate, enclosed and well-ventilated storage facilities separate
from storage of other building materials. Store paint materials at a minimum

ambient temperature of 70C, and a maximum temperature not higher than
manufacturers recommendation.

Containers of paint or components shall not be opened except for immediate
use. Materials older than the manufacturer-s recommended or extended shelf

life shall not be used and shall be removed from the site. Gelatinized

paints or paints and thinners which otherwise become unserviceable during
storage shall not be applied.

Take all necessary measures to prevent fire hazards and spontaneous
combustion.

Environmental Conditions

The CONTRACTOR must prepare the painting workshop that be enclosed
buildings or enclosed shelters.

The CONTRACTOR shall read and follow carefully the label instructions on
each container in regard to minimum and maximum allowable surface
temperature for each specific product prior to application. In general no

coating shall be applied when the substrate surface temperature is below
100C or above 48IC.

No painting shall be done during conditions of blowing sand, or other adverse
weather condition (rain, fog). If due a break in weather, it cannot be avoided that

the paint already applied is subject to excessive humidity of the air, or rain
then the corresponding coating shall be checked after being dry again.

Defective, respectively, adversely affected coatings have to berepaired.

The CONTRACTOR shall provide adequate and continuous ventilation
during interior applications. If required, provide sufficient heating facilitiesto

maintain temperatures above 100C for 24 hours before, during and 48 hours
after application of coatings.

Provide adequate lighting on surfaces during application.

Nointerior work shallbe done untilthe buildingis enclosed and weathertight.

a3
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19

19.1

19.2

193

20

2.1

22

2.21

222

2.23

Protection

Adequately protect other surfaces from paint and damage. Repair damage
as aresultofinadequate orin-suitable protection to the satisfaction of PTT.

Provide sufficient drop cloths, shields and protective equipment to prevent
spray or droppings from fouling surfaces not being painted and in particular,
surfaces within storage and preparation areas.

Remove all electrical plates, surface hardware, fittings and fastenings, prior
to paint application. These items are to be carefully stored, cleaned and re-

installed on completion of work in each area. Nameplates of vessels and
equipment shall be carefully protected against paint. Do not use solvent to
clean hardware that may remove permanent lacquer finish. CONTRACTOR
shall ensure that choride is not used on stainless steel.

PRODUCTS

Acceptable Manufacturers

The CONTRACTOR shall select the paint manufacturer in accordance with
PTT acceptance VENDOR list as follows:

- International
- Jotun
- Chukogu

Materials

All coating materials shall be the manufacturers best-grade for theintended
substrate. Coating materials are listed herein by generic type (vehicle) for
various substrates. All materials proposed will be subject to review and
acceptance of PTT ‘CONSULTANT.

Coating accessory materials such as linseed oil, shellac, turpentine and
other materials not specifically indicated herein but required to achieve the
finish specified shall be of high quality and of the manufacturer of the coating
material.

Coatings shall be ready-mixed, except for field catalyzed coatings. Pigments

shall be fully ground maintaining a soft paste consistency, capable of readily
anduniformly dispersedtoacomplete homogeneous mixture forbrush, roller
or airless spray application, as recommended by the manufacturer.

ah i
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224

225

226

Coatings shall have good flowing properties and be capable of drying or
curing free of streaks, runs orsags.

Color, texture and degree of gloss shallbe as shown on the Finish Schedule. Tint

prime and intermediate coats approximately to the shade of the final coat but
with sufficient variation to distinguish them from the preceding coat Use

products of the same manufacturer for succeeding coats. Where red lead

primer is used, subsequent coats may be the product of another
manufacturer.

The CONTRACTOR shall ensure that primer coats are compatible the
proposed finish coat. Where it is not possible, CONTRACTOR shall apply a

barrier coats recommended by the coating manufacturer prior application of
finish coat.
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2.3. Paint Selection Guide
2.3.1 Paint System for non Insulated |[tems
ltems: - Bare steel surfaces including structural steel
- Piping
- Heat Exchangers,Vessels
- Heaters, and Stacks, etc.

Environment: - Severely corrosive environments

- Splash and spillage of acids and alkali
- Immersion in fresh or salt water up to 600C

Minimum Surface Preparation: SSPC.SP-10 near-white blastcleaning
Metal Coat Generic Type Min DFT No
Temperature (Microns) Coats
Primer Inorganic zinc 75 1
Self.cure
Solvent base
Inter- High-build 120 1
Up to 120°C | mediate Polyamide Epoxy
Finish Aliphatic 80 1
Polyurethane
Final coat
Primer [norganic zinc 60 1
Self-cure
Solvent base
121 t0 204°C | Inter- Silicone Acrylic 40(max)* 1
mediate
Finish Silicone Acrylic 40({max)* 1
Primer Inorganic zinc Self. 60 1
cure Solventbase
205 to 395°C
Inter- Silicone 25(max)** 1
mediate
Finish Silicone 25(max)** 1
Remark:

 Silicone Acrylic DFT should not exceed maximum DFT which recommend by paint manufacturer.

¢+ Silicone DFT should not exceed maximum DFT which recommend by paint manufacturer.

ax o Lo
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2.3.2 Paint system for insulated and fire proofeditems

Minimum Surface Preparation: SSPC-SP-10 near-white blastcleaning

2.3.2.1 Painting system for insulated items

Metal Coat Generic Type Min No.
Temperature DFT Coats
Micro
ns)
Primer Metal free two pack epoxy 65 1
Up to 120°C Finish High buiit Epoxy MIO 160 1
Primer polyamine cured 100 1

phenolic/novolac epoxy *
-196°C ~200°C

Finish Polyamine cured 100 1
phenolic/novolac epoxy +

Primer glass flake 140 1
reinforced epoxy composite*«

-196°C ~250°C | Finish glass flake reinforced 140 1
€poxy composite

Primer titanium catalyzed inorganic 100 1
ceramic copolymer ++

-196°C ~g50°c| Finish titanium catalyzed inorganic 100 1
ceramic copolymer x+»

Remark :
- ¢, *, »»Product Technology with qualifying coatings preventing corrosion under insulation (CUI,.
- Application on Hot substrates up to 150 °C.
- (==, =~ Application on Hot substrates up to 250 °C.

GUAREHE
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23.2.2. Painting system for fire proofed items

e For concrete fireproof

Before applied the insulationfire proofed media, the surface shall be painted same
system as non insulated items 2.3.1

e For Passive fire protection (Epoxy Intumescent MESH FREE)
Minimum Surface Preparation : SSPC-SP-10 near-white blastcleaning

Metal Coat Generic Type Min DFT No
Temperature (Microns) Coats
Primer Approved primer of 75-100 1
Epoxy intumescent
Up to 60°C MESH FREE
Inter- Epoxy Intumescent Depended on 1
mediate MESH FREE approved /
certified DFT
of required Fire
Rating
Finish Aliphatic 50 1
Polyurethane
Final coat

The material to be use shall be fire tested in accordance ANSI /UL1709
investigated by UL for exterior use. The material also has to be tested for bond

strength, compressive strength, hardness and other properties in accordance with

API guidelines (Publication 2218 test procedures.

Unless otherwise specified Passive Fire Protection Material is two components
solvent free amine cured 100« solids epoxy intumescent MESH FREE Coating or

equivalent to provide fire protection for steel in hydrocarbon pool fires. Minimum

thickness of fireproofing shall be complied UL1709 with Fire Rating up to 240
minutes follow IRPC:s requirement of fire rating duration protection.

- Fire Rating (Structure Steely: Comply 2 hrs.

- Fire Rating (Sphere Leg): Comply 3 hrs.

eContractor MUST check and verify Fire Rating requirement with owner before submission

of project bidding and proposal)
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The passive fire protection shall comply with ANS| ;UL 1709, the standard for rapid

rise fire test of protection materials for structure steel, the standard has been
approved as an American National Standard by the American National Standard

Institute.
Code and Standard Title
API American Petroleum Institute
ANSI American National Standards Institute
UL Underwriters Laboratories

Passive Fire Protection materials shall be compatible with the approved primer and
approved topcoat of each paint /fireproof manufacturer. Priming is applied over the
steel and applies Topcoat on Passive Fire Proofing follow Passive Fire Proofing
manufacturer.

Contractor MUST verify Topcoat RAL shade with owner before submission of project
bidding and proposal)

The Passive Fire Protection contractor shall submit manufacture's procedures and
detail drawings prior to contract award. After approval by the Purchaser, the

procedures and details shall be appended here to and become an integral part of
this specification.

Inspector  Coating Advisor from Paint Manufacturer for Epoxy Intumescent MESH

FREE Coating shall carry with NACE certificate Minimum at NACE Level |l, Full
Inspection and advise when project start until project completion.

B
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2.3.3 Paintsystem for non-insulatedstainless steel piping and equipment

Non -insulated stainless steel piping and equipment shall not be painted
except cable duct and tray and those in Table A item 6,8,9 shall be painted as

following:
Surface preparation ................. Light Sweep Blast
Metal Coat Generic Type Min DFT No
Temperature (Microns) Coats
Primer Metal free two pack 65 1
epoxy
Mist High built Epoxy 40 1
Below 120°C MIO
Inter- High-built Epoxy 120 1
mediate MIO
Finish Acrylic urethane 45 1
121°C to 200°C Primer Silicone acrylic 25(max)* 1
Finish Silicone acrylic 25(max)* 1
Primer Heat resistant 25(max)+ 1
R Aluminum silicone
Above 200°C Finish Heat resistant 25(max)» 1
Aluminum silicone

Remark:

= Silicone Acrylic DFT should not exceed maximum DFT which recommend by paint manufacturer.

¢+ Silicone DFT should not exceed maximum DFT which recommend by paint manufacturer.

26
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2.34 Paint system for insulated stainless steel piping and equipment

Surface preparation ................. Light Sweep Blast
Metal Coat Generic Type Min DFT No
Temperature (Micron Coats
)
Primer | Metal free two pack epoxy 65 1
Up to 120°C Finish High built Epoxy MIO 160 1
Primer | polyamine cured 100 1

phenalicnovolac epoxy «

-196°C ~ 200°c| Finish Polyamine cured 100 1
phenolicnovolac epoxy +

Primer glass flake 140 1
reinforced epoxy composite«+
-196°C ~250°C | Finish glass flake reinforced epoxy 140 1
icomposite«
Primer | titanium catalyzed inorganic 100 1

ceramic copolymer =«

Finish titanium catalyzed inorganic 100 1

196°C ~ 650°C ceramic copolymer »+«

Remark :
- ¢, =, »Product Technology with qualifying coatings preventing corrosion under insulation (CU.
- Application on Hot substrates up to 150 °C.
- ¢+, += Application on Hot substrates up to 250 °C.

T30
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2.35 Paint System for Storage Tanks

ltems:

Environment:

Notrecommended for:

Minimum surface preparation:

Storage Tanks

Volatile and Non-volatile

Severely corrosive environments, splash and
spillage of acids and alkali, immersion in fresh

or salt water up to 600C

Immersion in or prolonged exposure to

mineral and organic acids.

SSPC-SP-10 near white blastcleaning.

Metal Coat Generic Type Min DFT No
Temperature (Microns) Coats
Primer Inorganic zinc 75 1
Selfcure
Volatile Solvent base
Below 95°C Inter- High-build 80 1
mediate | Polyamide Epoxy
Finish Aliphatic Polyurethane 80
(white) final coat
Primer Inorganic zinc 75 1
Self-cure
Nonvolatile Solvent base
Below 95°C Inter- High-build 80 1
mediate | Polyamide Epoxy
Finish Aliphatic Polyurethane 80 1
(gray final coat

Non-insulated stainless steel tank shall be painted follow the table in para 2.3.3.

For Insulated tank, metal surface shall be painted before insulated, for stainless steel refer
to para 2.3.4 ,for carbon steel refer to para 235 .

T41on
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2.3.6 Paint System for Galvanized ltems

The following paint system shall be used for galvanized steel and galvanized

sheet metal.

Coating with Surface Tolerant Epoxy

Surface preparation: Sweep blast-cleaning using nonmetallic, abrasive leaving a
clean, rough and even pattern.

Metal Coat Generic Type Min DFT No
Temperature (Microns) Coats
Primer Two component 125

Up to 120°C amine cured epoxyr
P Surface tolerance
Epoxy
Finish Polyurethane 50
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3. EXECUTION
3.1 Surface Preparation
3.1.1  General
- Surface to be painted shall be thoroughly clean off substances that may
interfere with proper adhesion of paint. CONTRACTOR shall paint dry
surfaces only.
- Within 4 hours after blasting, preparation surface shall be cleaned and
primer applied.
- The sandblasting is notallowed.
3.1.2 Blastcleaning
Allequipment, surface which can be damaged by blasting shall be protected
Abrasive for blast cleaning shall be cleaned and dry
3.2 Application
3.2.1 Brush,rollerorairless spray asrecommended by the manufacturerforeach specific
coating shall apply coatings.
3.2.2 The primer, intermediate and finishing coats shall be supplied by same
manufacturer.
3.2.3 Paintcontainershallbe clearlylabeled The label shallshowname andtype of paint,
color, batch number and instruction for mixing.
3.24 Manufacturer's recommendations for thinning, mixing and applying their products
shall be considered as part of this engineering standard.
3.25 Afterpaintapplication, CONTRACTOR shall protect surface fromrainuntilthe paint is

dry.
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3.3 Mechanical ,Electrical Equipment and piping

3.3.1 Remove grilles, covers, and access panels on mechanical and electrical equipment
from location and paint separately.

3.3.2 Topcoat primed equipment to the selected color.

3.3.3 Remove and replace or mask indication plates gauges, sight glasses etc. before
applying any paint.

3.34 Work shall include color banding and identification flow arrows, naming, numbering,
etc. Marking on insulated piping will be applied on to the weather proofing. It will be
executed by tape or suitable paint.

3.3.5 Prime and Paint bare pipes. Conduits, boxes, bare ducts, hangers, brackets, collars
and supports.

3.4 Inspection by CONTRACTOR

The CONTRACTOR shall examine all substrates, adjoining construction and the
conditions under which the WORK will be done. CONTRACTOR shall ensure that
WORK does not proceed until all conditions are satisfactory.

In addition to the requirements for inspection by the CONTRACTOR in compliance
with Quality Control, the following particular requirements shall be carried out.

- Checking blast cleaned surfaces: using the ~Copper Sulphate~ method of
test.

- Checking wet film thickness: using wet film thicknessgauge.
- Checking dry film thickness: using dry film thicknessgauge.

- Holiday detection on steel and iron surfaces:
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3.5

3.5.1

3.5.2

3.5.3

3.54

355

3.5.6

3.5.7

3.6

3.6.1

3.6.2

3.6.3

The CONTRACTOR shall use a suitable approved method of detecting
pinholes in the coating system after trials on test plates.

The sweep voltage on high voltage equipment shall not exceed half the
voltage required to spark through the complete paint system specified.

Repair of Damaged Paint System

Areas of paint on steelwork that has been damaged shall be mechanically wired
brushed to clean bare metal and the edges of the undamaged paint smoothedwith
sandpaper to a gentle bevel.

After the bare metal is exposed, it shall be cleaned to remove all corrosion, by blast
cleaning, if necessary, and be thoroughly cleaned, free from all salt or oil deposits
and completely dry before painting.

Thepaintsystem shallthenbeapplied tobringthe areasup tothe originalthickness and
standard as the undamaged areas, each coat of new paint over-lapping the existing

coat by at least 50 mm.

Areas of paint on which weld spatter, concrete or other adherent matter has fallen
shallbe cleaned or washed free of the adherent materialimmediately and any repair or
making good of the affected surface to its original standard shall be carried out
before the area is over-coated with paint.

Where epoxy coatings are damaged, suitable repair material supplied by the
manufacturer of the original coating shall be applied in accordance with the
manufacturers instructions.

All paint applied in repairing damaged paint work shall be on fully prepared and
thoroughly clean and dry surfaces.

All repairs shall be subject to inspection.

Cleaning

As work proceeds and upon completion, promptly remove paint where spilled,
splashed or spattered.

During progress of work, keep premises free from any unnecessary accumulation of
tools, equipment, surplus materials and debris.

Acceptance of the work is subject to final inspection and includes site clean up.
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TECHNICAL BREAKDOWN

Equipement & Tools Quantity Unit

Manpower Quantity Unit
PROJECT LEADER person(s)
SUPERVISOR ROPE ACCESS person(s)
QC/INSPECTOR ROPE ACCESS person(s)
SAFETY OFFICER person(s)
INSULATOR ROPE ACCESS person(s)

PAINTER ROPE ACCESS

person(s)
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