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Abbreviations:

AS Alloy Steel

CS Carbon Steel

DFT Dry Film Thickness

DM De-mineralized

Gl Galvanized Iron

ID Internal Diameter

IRN Inspection Release Note

LTCS Low Temperature Carbon Steel

MS Mild Steel

NB Nominal Bore

oD Outside Diameter

RCC Reinforced Cement Concrete

S8 Stainless Steel

TSAC Thermally Sprayed Aluminium Coating

WFT Wet Film Thickness

SMMS Standards Committee
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1.0 GENERAL
1.1 This technical specifications shall be applicable for the work covered by the contract, and

1.2

1.3

20

21

2.1.1

22

221

without prejudice to the provisions of various international codes of practice, standard
specifications etc. It is understood that contractor shall carry out the work in all respects with
the best quality of materials and workmanship and in accordance with the best engineering
practice and instructions of Engineer-In-Charge.

Wherever it is stated in the specification that a specific material is to be supplied or a specific
work is to be done, it shall be deemed that the same shall be supplied or carried out by the

contractor.

Any deviation from this standard without written deviation permit from appropriate
authority will result in rejection of job.

This specification covers the requirement for protective coating for new construction.

SCOPE

Scope of work covered in the specification shall include, without being limited to the
following,

This specification defines the requirements for surface preparation, selection and application
of primers and paints on external surfaces of equipment, vessels, machinery, piping, ducts,
steel structures, external & internal protection of storage tanks for all services and chimneys
if any. The items listed in the heading of tables of paint systems is indicative only, however,
the contractor is fully responsible for carrying out all the necessary painting, coating and
lining on external and internal surfaces as per the tender requirement.

Extent of Work
The following surfaces and materials shall require shop, pre-erection and field painting:

s All uninsulated Carbon Steel & Alloy Steel equipments like vessels, Columns, storage
Tanks, Exchangers if any, parts of boilers ete.

¢ All uninsulated carbon steel and low alloy plant and related piping, fittings and valves
(including painting of identification marks), furnace ducts and stacks.

¢ All insulated parts of vessels, boilers, chimneys, stacks, piping and steam piping and if
any other insulated items present.

» All items contained in a package unit as necessary.

» All structural steel work, pipe, structural steel supports, walkways, handrails, ladders,
platforms ¢tc.

o Flare lines, external surfaces of MS chimney with or without refractory lining and
internal surfaces of MS chimney without refractory lining. (If present)
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o Identification of colour bands on all piping as required including insulated aluminium
clad, galvanized, SS and nonferrous piping.

e Identification lettering/ numbering on all painted surfaces of equipment/piping insulated
aluminium clad, galvanized, SS and non-ferrous piping.

¢ Marking / identification signs on painted surfaces of equipment/piping including
hazardous service.

e Supply of all primers, paints and all other materials required for painting (other than
Owner supplied materials)

e  Over insulation surface of equipments and pipes wherever required.
» Painting under insulation for carbon steel, alloy steel and stainless steel as specified.
¢ Painting of pre-erection/fabrication and Shop primer.

» Repair work of damaged pre-erection/ fabrication and shop primer and weld joints in the
field/site before and after erection as required.

e All CS Piping, equipments, storage tanks and internal surfaces of RCC tanks in ETP
plant.

e Quality control, testing and inspection during all stages of work (surface preparation,
application of coating and testing of furnished coating).

222 The following surfaces and materials shall not require painting in general. However, if there
is any specific requirement by the owner, the same shall be painted as per the relevant
specifications:

a. Uninsulated austenitic stainless steel.
b. Plastic and/or plastic coated materials
c. Non-ferrous materials like aluminum, Cu-Ni alloy, galvanized steel.

2.3 Documents

231 The contractor shall perform the work in accordance with the following documents issued to
him for execution of work.

a, Bill of quantities for piping, equipment, machinery and structures etc.
b. Piping Line List.
c. Painting specifications including special civil defence requirements.
24 Unless otherwise instructed, final paint coating (i.e., application of field primer,

wherever required, intermediate and top coats) on pre-erection/ shop primed
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3.0

31

3.2

321

322

3.23

3.24

3.3

34

equipments shall be applied at site, only after all welding, testing on systems are
completed as well as after completion of steam purging wherever required .

Changes and deviations required for any specific job due to clients requirement or otherwise
shall be referred to EIL for deviation permit.

REFERENCE CODES & STANDARDS

Without prejudice to the provision of Clause 1.1 above and the detailed specifications of the
contract, latest editions of the following codes and standards are applicable for the work
covered by this contract.

IS-5 :  Colour coding

RAL DUTCH : International Standard for colour shade (Dutch Standard)

IS-101 ¢ Methods of test for ready mixed paints and enamels

IS-2379 : Indian Standard for Pipe line identification-colour code

1SO-12944 :  Corrosion Protection of steel Structures by Protective Paint
System

ASTM-Vol 6.01&6.03 : American standard test methods for Paints and Coatings.

ANSI A 13.1 :  Scheme for identification of piping systems: American
National Standards Institution

SSPC :  Steel Structures Painting Council

Surface Preparation Standards

The latest editions of any of the following standards shall be followed for surface
preparation:

ISO 8501-1/818-05 59 00: ISO standard for Preparation of steel substrates before
application of paints and related products. This standard contains photographs of the various
standards on four different degrees of rusted steel and as such is preferable for inspection
purpose by the Engineer-In-Charge.

Steel Structures Painting Council, U.S.A. (Surface Preparation Specifications (SSPC-SP).
National Association of Corrosion Engineers, U.S.A., (NACE).

Various International Standards equivalent to Swedish Standard for surface preparations are
given in Table-L

The contractor shall arrange, at his own cost, to keep a set of latest edition of above standards
and codes at site.

The paint manufacturer's instructions shall be followed as far as practicable at all times for
best results. Particular attention shall be paid to the following:

a. Instructions for storage to avoid exposure as well as extremes of temperature.

b. Surface preparation prior to painting shall be followed as per Table 8.0 to 16.0 of
this standard shall be followed.
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c. Mixing and thinning,
d. Application of paints and recommended limit on time intervals in between coats.
4.0 EQUIPMENT
4.1 Ali tools, brushes, rollers, spray guns, blast material, hand power tools for cleaning and all

4.2

5.0

51

equipments, scaffolding materials, shot & grit blasting equipments & air compressors etc.
required to be used shall be suitable for the work and all in good order and shall be arranged
by the contractor at site and in sufficient quantity. The manufacturer’s test certificates / data
sheets for all the above items shall be reviewed by Engineer-in-charge at site before start of
work.

Mechanical mixer shall be used for paint mixing operations in case of two pack systems
except that the Engineer-In-Charge may allow the hand mixing of small quantities at his
discretion in case of specific requirement for touch up work only.

SURFACE PREPARATION, SHOP PRIMER COATING APPLICATION & REPAIR
AND DOCUMENTATION

General

In order to achieve the maximum durability, one or more of following methods of surface
preparation shall be followed, depending on condition of surface to be painted and as
instructed by Engineer-In-Charge. Adhesion of the paint film to surface depends largely on
the degree of cleanliness of the metal surface. Proper surface preparation contributes more to
the success of the paint protective system.

a. Abrasive blast cleaning

b. Mechanical or power tool cleaning

Mill scale, rust, rust scale and foreign matter shall be removed fully to ensure that a clean and
dry surface is obtained. Unless otherwise specified, surface preparation shall be done as per
provisions of relevant tables given elsewhere in this specification. The minimum acceptable
standard, in case of thermally sprayed metal coatings, in case of mechanical or power tool
cleaning it shall be St. 3 or equivalent. In case of blast cleaning it shall be Sa 2-1/2 as per
Swedish Standard SIS-055900 (latest edition) or SSPC-SP or ISO 8501-01.Blast cleaning
shall be Sa 3 as per Swedish Standard in case thermally sprayed metal coatings.

Before surface preparation by blast cleaning, the surface shall be degreased by aromatic
solvent to remove all grease, oil etc.

Irrespective of whether external or internal surface to be coated, blast cleaning shall not be
performed where dust can contaminate surfaces undergoing such cleaning or during humid
weather conditions having humidity exceed 85%. In case of internal coating of storage tanks,
dehumidifier shall be used, to control humidity level below 60%. Dehumidifier should
depress the dew point of air in the enclosed space, sufficient enough so as to maintain it 3°C
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52

5.21

below the metal substrate temperature during centre period of blasting and coating
application. During the interval time between application of primer coat and subsequent
intermediate and top coats or between blast cleaning completion and start of application of
primer coat, dehumidifier unit should be in continuous operation to ensure that no
condensation occurs on substrate.

Dehumidifier should be able to maintain grain drop (moisture removal) at the rate of 25
grains per pound of air per hour. Dehumidifier should have capacity of at least 2 air changes
per hour of the enclosed space. All necessary psychometric data should be collected by
contractor for the given site conditions before starting operation of dehumidifier to ensure
that desired values of dew point, moisture content in enclosed scope is achieved.

Dehumidification to be maintained round the clock for surface preparation and painting titl
the total coating application is over.

Dehumidifier shall not be stopped under any condition till the entire blasted surface is primed
to the satisfaction of the technical representative of the paint manufacturer interested with
quality assurance for the work. In case the dehumidifier breaks down in middle of the job, the
same shall be replaced at the risk and the cost of the contractor and the entire unfinished
work shall be repeated.

The Engineer in-charge shall have the right to disallow usage of dehumidifier if the
performance is not meeting the specified requirements. Under such circumstances the
contractor shall remove the equipment and replace the same with another equipment to
provide satisfactory results without any additional cost to the owner.

Irrespective of the method of surface preparation, the first coat of primer must be applied by
airless spray/ air assisted conventional spray if recommended by the paint manufacturer on
dry surface. This should be done immediately and in any case within 4 hours of cleaning of
surface. However, at times of unfavorable weather conditions, the Engineer-In-Charge shall
have the liberty to control the time period, at his sole discretion and/or to insist on re-
cleaning, as may be required, before primer application is taken up. In general, during
unfavorable weather conditions, blasting and painting shall be avoided as far as practicable.

The external surface of R.C.C. chimney to be painted shall be dry and clean. Any loose
particle of sand, cement, aggregate etc. shall be removed by scrubbing with soft wire brush.
Acid etching with 10-15% HCL solution for about 15 minutes shall be carried and surface
must be thoroughly washed with water to remove acid & loose particles and then dried
completely before application of paint.

Procedure for Surface Preparation
Air Blast Cleaning with abrasives

The surfaces shall be blast cleaned using one of the abrasives like angular chilled cast iron or
steel grit, copper slag or Nickel slag, A1,0; particles at pressure of 7kg/cm? at an appropriate
distance and angle depending of nozzle size maintaining constant velocity and pressure.
Chilled cast iron or steel shall be in the form of shot or grit of size in the range of G16 — G42
conforming to SSPC AB1 and S250 grade size of steel shots (maximum) to obtain a desired
surface profile of 35-50 microns trough to peak. For all other abrasives, size shall be in the
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522

53

54

5.5

5.6

5.7

range of G16 — G24. The combination of steel grits and shots shall be normally in the ratio of
3:1. The quality of abrasives shail be free from contaminants and impurities and shall meet
the requirements of SSPC AB1. Compressed air shall be free from moisture and oil. The
blasting nozzles should be venturi style with tungsten carbide or boron carbide as the
materials for liners. Nozzles orifice may vary from 3/16” to %4”. On completion of blasting
operation, the blasted surface shall be clean and free from any scale or rust and must show a
grey white metallic luster. Primer/first coat of paint shall be applied within 4 hours of surface
preparation. Blast cleaning shall not be done outdoors in bad weather without adequate
protection or when there is dew on the metal, which is to be cleaned. Surface profile shall be
uniform to provide good key to the paint adhesion (i.e. 35 to 50 microns). If possible
vacuum collector shall be installed for collecting the abrasives and recycling.

Mechanical or Power Tool Cleaning

Power tool cleaning shall be done by mechanical striking tools, chipping hammers, grinding
wheels or rotating steel wire- brushes. Excessive burnish of surface shall be avoided as it can
reduce paint adhesion. On completion of cleaning, the detached rust mill scale etc. shall be
removed by clean rags and for washed by water or steam and thoroughly dried with
compressed air jet before application of paint.

Non-Compatible Shop Coat Primer

For equipments on which application of total protective coating (Primer + Intermediate + top
coat) is carried out at shop, compatibility of finish coat with primer should be checked with
paint manufacturer. If the shop coat is in satisfactory condition showing no major defect upon
arrival at site, the shop coat shall not be removed.

Shop coated equipments (coated with Primer & finishing coat) should not be repainted unless
paint is damaged. Repair shall be carried out as per Table 7.2 of paint systems depending
upon compatibility of paint.

Shop primed equipment and surfaces will only be 'spot cleaned' in damaged areas by means
of power tool brush cleaning or hand tool cleaning and then spot primed before applying one
coat of field primer unless otherwise specified. If shop primer is not compatible with field
primer then shop coated primer should be completely removed before application of selected
paint system for particular environment.

For Package units/equipment, shop primer should be as per the paint system given in this
specification. However, manufacturer’s standard can be followed after review.

As mentioned in section 2.4, all coating application at field (field primer, intermediate and
top coat) on equipments, structures, piping, etc, shall be carried out only after its erection and
all welding, testing, steam purging (wherever carried out) have been completed.

Coating Procedure and Application

All paint coatings shall be applied by airless spray excepting at the following special
cases where application can be carried out by brush subject to suitability of the
application of the paint product by brush.

- Spot repair

-  Stripe coating on edges
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- Small bore parts not suitable for spray application.

Irregular surfaces such as sharp edges, welds, small brackets, and interstices may stripe
coated to ensure specified DFT is achieved. Paint manufacturer recommendation
should be followed before deciding for brush application.

Surface shall not be coated in rain, wind or in environment where injurious airborne elements
exists, when the steel surface temperature is less than 5°F above dew point when the relative
humidity is greater than 85% or when the temperature is below 40°F and when the
ambient/substrate temp is below the paint manufacturer’s recommended temperature of
application and curing. De-humidifier equipment shall be used to control RH and Dew point.
The paint application shall not be done when the wind speed exceeds 20km per hour.

Blast cleaned surface shall be coated with one complete application of primer as soon as
practicable but in no case later than 4 hrs the same day.

To the maximum extent practicable, each coat of material shall be applied as a continuous
film uniform thickness free of probes. Any spots or areas missed in application shall be
recoated and permitted to dry before the next coat is applied. Applied paint should have the
desired wet film thickness.

Each coat shall be in proper state of cure or dryness before the application of succeeding
coat. Material shall be considered dry for recoating when an additional coat can be applied
without the development of any detrimental film irregularities, such as lifting or loss of
adhesion of the under coat. Manufacturer instruction shall be followed for inter coat interval.

When the successive coat of the same colour have been specified, alternate coat shall be
tinted, when practical, sufficiently to produce enough contrast to indicate complete coverage
of the surface. The tinting material shall be compatible with the material and not detrimental
to its service life and shall be recommended by the original paint manufacturer.

Airless spray application shall be int accordance with the following procedure: as per steel
structure paint Manual Vol.1 & Vol.2 by SSPC, USA, Air less spray relies on hydraulic
pressure rather than air atomization to produce the desired spray. An air compressor or
electric motor is sued to operate a pump to produce pressures of 1000 to 6000 psi. paint is
deltvered to the spray gun at this pressure through a single hose within the gun, a single paint
stream is divided into separate streams, which are forced through a small orifice resulting in
atomization of paint without the use of air. This results in more rapid coverage with less over
spray. Airless spray usually is faster, cleaner, more economical and easier to use than
conventional air spray.

Airless spray equipment is mounted on wheels, and paint is aspirated in a hose that sucks
paint from any container, including drums. The unit shall have in built agitator that keep the
paint uniformly mixed during the spraying. The unit shall consist of in built strainer. Usually
very small quantity of thinning is required before spray. In case of high build epoxy coating
(two pack). 30:1 pump ratio and 0.020-0.023” tip size will provide a good spray pattern.
Ideally fluid hoses should not be less than 3/8” ID and not longer than 50 ft to obta:m
optimum results.

In case of gun choking, de-choking steps shall be followed immediately.
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578
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58.1

582

583

5.84

59

5.9.1

59.2

Brush application of paint shall be in accordance with the following:
a. Brushes shall be of a style and guality that will enable proper application of paint.

b. Round or oval brushes are most suitable for rivets, bolts, irregular surface, and
rough or pitted steel. Wide flat brushes are suitable for large flat areas, but they
shall not have width over five inches.

c. Paint shall be applied into all corners.

d. Any runs or sags shall be brushed out.

e. There shall be a minimum of brush marks left in the applied paint.

f. Surfaces not accessible to brushes shall be painted by spray, doubers, or sheepkin.

For each coat the painter should know the WFT corresponding to the specified DFT and
standardize the paint application technique to achieve the desired WFT. This has to be
ensured in the qualification trial.

Drying of Coated Surfaces

No coat shall be applied until the preceding coat has dried. The material shall be considered
dry for re-coating when another coat can be applied without the development of any film
irregularities such as lifting or loss of adhesion of undercoats. Drying time of the applied coat
should not exceed maximum specified for it as a first coat; if it exceeds the paint material has
possibly detericrated or maxing is faulty.

No paint shall be force dried under conditions which will cause chalking, wrinkling,
blistering formation of pores, or detrimentally affect the conditions of the paint.

No drier shall be added to paint on the job unless specifically called for in the manufacturer’s
specification for the paint.

Paint shall be protected from rain, condensation, contamination, snow and freezing until dry
to the fullest extent practicable.

Spot Repair of Damaged Primer

Where pre erection shop primer has been damaged at isolated localized spots during handling
and transportation, or after erection / welding, the repair of damaged coating of pre-erection /
pre-fabrication or shop primer shall be done as given below and as per the Table 7.2 of this
specification.

Repair of damaged inorganic zinc silicate pre-erection / pre-fabrication or shop primer
(F9) after erection / welding in the design temperature of -90°C to 400°C and damaged
silicone aluminium (F-12) pre-erection / pre-fabrication or shop primer after erection /
welding for design temperature range of 401 — 550 °C,

Surface Preparation: Quickly remove the primer from damaged area by mechanical scraping
and emery paper conforming to SSPC-SP-3 to expose the white metal. Blast clean the
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'5.10.1

5.10.2

5.10.3

511
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5.11.2

5.11.3

5.11.4

surface, if possible. Feather the primed surface over the intact adjacent surface surrounding
the damaged area by emery paper.

Primer coating: One coat of F-9 shall be applied wherever damage was observed on pre-
erection / pre fabrication or shop primer of inorganic zinc silicate coating (F-9). Similarly
one coat of F-12 shall be applied wherever damage observed on pre-erection / pre-
fabrication shop primer of silicone aluminium (F-12).

Wherever if damaged areas are found extensive and spread over large areas, then entire pre-
erection / pre-fabrication or shop primer shall be removed by blasting to achieve SSPC-SP-

10 then entire blasted surface shall be primed again with F-9 or F-12 as applicable for the
intended design temp. (See note under table 7.2).

Paint Application

Shop priming/pre-erection priming with F9 or F12 shall be done only on blasted surface
(SSPC-SP-10)

Shop priming / pre-erection priming with F9 or F12 shall be done only with airless spray.
Assessment of Painting Requirement

The paint system to be applied for a specific job shall be arrived at sequentially as given
below:

- Identify the environment from area classification details and chose the appropriate table.
- Identify the design temperature from the technical documents

- Identify the specific field paint system and surface preparation requirement from the above
identified table and temperature range.

- Identify the shop priming requirement from Table 7.1 based on compatibility of the above
paint system.

- ldentify the need of repair of shop primer and execute as per Table 7.2.
Documentation / Records

A written quality plan with procedure for qualification trials and for the actual work
including test and inspection plan & procedure for approval before start of work.

Daily progress report with details of weather conditions, particular of applications, no of
coats and type of materials applied, anomalies, progress of work versus program.

Results of measurement of temperatures relative humidity, surface profile, film thickness,
holiday detection, adhesion tests with signature of appropriate authority.

Particulars of surface preparation and paint application during trials and during the work.
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5.11.5  Details of non-compliance, rejects and repairs.

5.11.6  Type of testing equipments and calibration.

5.11.7 Code and batch numbers of paint materials used.
The coating applicator must maintain a job record consisting of all the information as per
5.11.2 -5.11.7 above as well as the approved procedure of work (5.11.1 above). The job

record consisting of information as required in accordance to 5.11.2 — 5.11.7 shall be entered
on daily basis and should be daily signed by Engineer-in-charge.
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TABLE-1 (FOR CLAUSE 5.0)
SURFACE PREPARATION STANDARDS
VARIOUS INTERNATIONAL
Sl. STANDARDS (EQUIVALENT)
No. DESCRIFTION ISO 8501-1/ SSPC-SP, NACE, REMARKS
SIS-05 59 00 USA USA
Manual or hand tool
cleaning
Removal of loose rust, loose |ST.2 SSPC-SP-2 --
1 |mill scale and loose paint,
chipping, scrapping, This method is
standing and wire brushing. applied when the
Surface should have a faint surface is exposed to
metallic sheen normal atmospheric
Mechanical or power tool conditions when
cleaning other methods cannoct
be adopted and also
Removal of loose rust loose | ST.3 SSPC-SP-3 - for spot cleaning
mill scale and loose paint to during maintenance
2 |degree specified by power painting.
tool chipping, de-scaling,
sanding, wire brushing and
grinding, after removal of
dust, surface should have a
pronounced metallic sheen.
Dry abrasive Blast cleaning
3 There are four common
grades of blast cleaning
White metal
Blast cleaning to white metal Where extremely
3.1 cl_e?nliness. RFmoval of :all SA 3 SSPC-SP-5 | NACE#1 clean surface can be
visible rust. Mill scale, paint expected for prolong
& foreign matter 100% life of paint system.
cleanliness with desired
surface profile.
Near white metal The minimum
requirement for
Blast cleaning to near white chemically resistant
metal cleanliness, until at paint systems such as
least 95% of each element of epoxy, vinyl,
surface area is free of all polyurethane  based
3.2 visible residues with desired SA 2V SSPC-SP-10 | NACE#2 and inorga_mic zine
surface profile. silicate paints, also
for conventional paint
systems used under
fairly corrosive
conditions to obtain
desired life of paint
system.
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VARIOUS INTERNATIONAL
Sl STANDARDS (EQUIVALENT)
No. DESCRIPTION 1SO8501-1/ | SSPC-SP, | NACE, | TEMARKS
SIS-0559 00 USA USA
Commercial Blast For steel required to
be painted  with
Blast cleaning until at least conventional paints
33 two-third of ea}ch element of SA 2 SSPC-SP-6 NO3 for exposure  to
surface area is free of all mildly corrosive
visible residues with desired atmosphere for longer
surface profile. life of the paint
systems.
Brush-off Blast
Blast cleaning to white metal
3.4 |cleanliness, removal of all SAl SSPC-SP-7 NO.4
visible rust, mill scale, paint
& foreign matter. Surface
profile is not so important
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6.0 PAINT MATERIALS
Paint manufacturers shall furnish the characteristics of all paints materials on original printed
literature, alongwith the test certificate for all specified characteristics given in this
specification, All the paint materials shall be of first quality and conform to the following
general characteristics as per the tables 6.1, 6.2, 6.3 and 6.4.
PAINT MATERIALS
TABLE No. 6.1 PRIMERS
SL DESCRIPTION P2 P-4 P-6 P-7
No.
Chlorinated Eich Epoxy zinc ZINGA,
. rubber Zinc primer/wash phosphate primer | LOCKTITE or
1 Technical name . .
Phosphate primer. | primer ZRC
cold galvanizing
Single pack, air | Two pack Two component | One pack
drying chlorinated | polyviny! butyral | polyamine cured | Synthetic Resin
rubber based resin medium epoxy resin based zinc
medium cured with medium, galvanizing
2 Type and composition |plasticised with | phosphoric acid | pigmented with | containing min
unsaponifiable solution zing phosphate. 92% of electrolytic
plasticizer, pigmented with zinc dust of
pigmented with zinc tetroxy 99.95% purity.
zinc phosphate. chromate.
3 | Volume Solids % 40 £3 10+1 50+1 37%
DFT (Dry Film
4 1thickness) per coat in 40-45 8-10 40-50 40-50p
microns
Theoritical covering 2
> capacity in M%/coat/ litre 8-10 8-10 8-10 4m'/kg
Weight per litre in o
6 kslitre 1.3+0.05 1.2+0.05 1.4+0.05 2.67 kgat 15°C
Q
7 TOPC.h dry at 30°C 30 minutes 2 hrs. After 30 min. 10 minutes
{minimum)
(¢}
g [Flarddryat30°C 8 hrs. 24 hrs. 8 hrs 24 hrs.
{maximum.)
9 _|Overcoating interval Min.: 8 hrs Min: 4-6 hrs, Min.:8hrs. Min.:4 hrs
Pot life at 30°C for two Not . .
10 component paints Applicable Not applicable 6 - 8 hrs. Unlimited
11 | Temperature (Resistance 60°C NA 30°C 50°C
(minimum) Dry service Dry service Dry service Dry service
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PAINT MATERIALS
TABLE No. 6.2 FINISH PAINTS
no'|  DESCRIPTION F-2 F3 F-6A/B F-6C F-7
Acrylic Chlorinated . . High build coal
1 Technical name Polyurethane | rubber based fg;!iiz-ngh Build So(l)ven;oat.llless tar €poxy
finish paint | finish paint & POxy ng coating.
Single pack|F-6A  Two-pack
plasticised Aromatic  amine ZJ:: d P;?ﬁ; T(\)nlroam' d pack
Two-pack |chlorinated |cured epoxy resin Amine lc) ur)el d ! ee o
aliphatic rubber based |medium  suitably i - poxy
Type and . . . . Adduct; resin  blended
2 o isocynate medium with | pigmented. .
composition . . .. | catalyzed with coaltar
cured acrylic |chemical and |F-6B: polyamide 00 resin | medi
finish paint. |weather cured epoxy resin POXy 5 edium,
. . . suitably suitably
resistant medium  suitably | d . d
pigments. pigmented pigmente pigmente
3 | Volume Solids % 40+ 3 3842 6043 991 6543
DFT (Dry Film
4 lthickness) per coat in 30-40p 30-40 100-125p 200-500 100-125p
microns
Theoritical covering
5 [capacity in 11-15 11-15 5-6 2-3 5.2-6.5
M/coat/litre
6 kwgslgihtr'epe’ literin | 4 15:0.03 | 1.1520.03 1.42£0.03 1.400.03 1.40:0.03
7 {Touch dry at 30°C 30 minutes | 30 minutes. 3 hrs. 3 hrs. 4 hrs.
Hard dry at 30°C 16 hrs
(max) 8 his 48 hrs
8 |Full cure at 30°C (for 8 hrs 5 da 16 hrs
immersion/ high ys 5 days
temperature service)
9 Over-coating interval | Min.12 hrs. Min.; Min.; Overnight Min.: 8 hrs. Min.: 24 hrs
at 30°C Overnight Max.: 5 days Max.: 48 hrs. | Max.: 5 days.
Pot life (approx.) at
10 {30°C for two ARt I 4-6 hrs 30 minutes 4-6 hrs.
component paints PP
Temperature 120°C(Dry
Resistance 80°C 60°C 80°C service), 125°C
11 |(minimum) Dry service | Immersion Dry service 50°C Immersion
min service (Immersion service
service)
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PAINT MATERIALS

TABLE No. 6.3 FINISH PAINTS

:Il(') DESCRIPTION F-8 F-% F-11 F-12
Self priming type Heat .IESlStal.'lt Heat resistant
surface tolerant synthetic medium silicone
1 Technical name hlg}? build epoxy I.n Organic zine basec_l two p ac}c Aluminium paint
coating (complete silicate coating Aluminium paint .
. suitable upto
rust control suitable upto 500°C dry tem
coating). 250°C dry temp. ry temp-
A two pack air
Two pack epoxy | drying self curing
resin based solvent based u .
- ; s, eat resistant .
suitable inorganic zinc . . Single pack
. - . ... | synthetic medium o1 .
pigmented and | silicate coating with silicone resin
- . or based two pack ;
2 Type & composition capable of minimum 80% zinc . . . based medium
. Aluminium paint . . .
adhering to content on dry film. . with Aluminium
suitable upto
manually The final cure of 250°C flakes.
prepared surface | the dry film shall ’
and old coating. | pass the MEK rub
test.
3 | Volume Solids % 7843 60+3 38+0.03 202
DFT (Dry Film :
4 | thickness) per coat in 100-125 65-75u 15-20p 15-20pn
microns
Theoritical covering
5 | capacity in M¥/coat/ 6.0-7.2 89 10-12 8-10
litre
6 | veight perliterin 1.410.03 2.30.03 0.95:0.03 1.000.03
gs/litre
Q,
7 | Touch dry at 30°C 3 hrs. 30 minutes. 3 his. 30 minutes.
{maximum})
Hard dry at 30°C
(maximumy} 24 hrs 12 12 hrs 24 hrs
8 | Full cure 30°C (for
immersion /high Sdays NA NA NA
temperature service)
L . Min.: 12 hrs.at 20°C . .
9 Over-coating interval Min.: 10 hrs & 50 % RH Min, 24 hrs Min.: 24 hrs
- )
10 Pot life at 30 C for two S0 minutes. 4-6 hrs. Not applicable Not applicable
component paints
11 | Temperature 80°C 400°C 250°C 500°C
Resistance {minimum) Dry service Dry service Dry service Dry service
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TABLE No. 6.4 FINISH PAINTS
n-'|  DESCRIPTION F-14 F-15 F-16 F-17
Ambient temperature
curing Poly Siloxane
Two-component .| coating/High build Two  component
Epoxy  phenolic 1d lied i .| solvent free type
coating cured with co lapp ¢ morEam; high build epoxy
. Polyamine cured | Polyamine adduct copolymer ase phenolic/novalac
1 Technical name aluminium coating .
coal tar epoxy hardner  system |~ . epexy  phenolic
) suitable for  under - .
(primer +1 . . coating cured with
) ; insulation coating of .
intermediate coat . Polyamine adduct
+ finish paint) CS and S piping for hardner system
P high temperature
service.
Speciall Two pack ambient Two  component
fpeczi ty d temperature curing | Amercoat 738 from | solvent free type
(c):im:nfi:e cured | PO phenolic | PPG  Protective & | high build epoxy
2 | Tvpe & i P 3{ tar  epo coating system | Marine Coatings or | phenolic/novalac
ype & composttion cﬁiatable P fOX); suitable for | Intertherm 751 CSA of | epoxy  phenolic
: lication under application under | International  (Akzo | coating cured with
.ppl tion insulation of | Nobel). Note: 6 Polyamine adduct
fnsufatio CS/SS piping hardner system
3 | Volume Solids % 70+3 7043 6042 98-100
DFT (Dry Film
4 | thickness) per coat in 100-125 75-100 75-100 125- 150
microns
Theoritical covering
5 | capacity in M*/coat/ 5-8 4-5 7.0-9.0 65-8
litre
Weight per liter in
6 kes/litre (mix paint) 1.45+0.03 1.65+0.03 1.3 1.7
7 | Touchdry at 30°C 4 hrs 3 hrs 1 hr 2 hrs
(maximum}
Hard dry at 30°C
(maximumy} 24 hrs 24 hrs 16 hrs 24 hrs
8 | Full cure 30°C (for
immersion /high 168 hrs (7 days) 168 hrs (7 days) - 168 hrs (7 days)
temp. service)
9 Over-coating interval Min. 6 hrs Min. 36 hrs Min.16 hrs Min. 16 hrs
Max.5 days Max.21 days Max. Not applicable Max.21 days
Pot life at 30°C for
10 | two component 4 hrs 4-6 hrs 1hr 1hr
paints
Temperature a) upto 400 °C for C.
Resistance o o Steel & S. Steel for
45°C o 125°C | S8 g | Intertherm TS CSA | oo
- - © -
11 unden: msulat_lon immersion b} upto 480 °C for E immersion service
And immersion (Note: 5) Steel & upto 600 °C
’ for S. Steel for
Amercoat 738
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NOTES (for tables 6.1 to 6.4):

1.

Covering capacity and DFT depends on method of application. Covering capacity
specified above are theoretical. Allowing the losses during application, min specified
DFT should be maintained.

All primers and finish coats should be cold cured and air drying unless otherwise
specified.

All paints shall be applied in accordance with manufacturer's instructions for surface
preparation, intervals, curing and application. The surface preparation, quality and
workmanship should be ensured. In case of conflict between this specification and
manufacturer’s recommendation, the same shall be clarified through EIL SMMS
department.

Technical data sheets for all paints shall be supplied at the time of submission of
quotations.

F-15: Two-component Epoxy phenolic coating cured with Polyamine adduct hardner
system (primer + intermediate coat + finish paint) suitable upto 225°C (Intertherm 228
from M/s Akzo Nobel Coatings India Pvt Ltd. Bangalore). For all other companies, the
temperature resistance shall be a maximum of 150°C.

F-16: Ambient temperature curing epoxy poly siloxane Coating or high build cold
applied inorganic co-polymer based aluminium coating.

Amercoat 738 from PPG Protective & Marine coatings. Mumbai, is suitable up to
480°C for CS surfaces and 600°C for SS surfaces.

Intertherm 751 from Akzo Nobel Coatings India Pvt Ltd. Bangalore, Inorganic co-
polymer cold applied Aluminium spray coating is suitable upto 400°C of CS & SS
surfaces.
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7.0 COATING SYSTEMS

The coating system should be selected based on the Plant location as given below:

Classification based on Plant Location:

a) Plant located in Inland area (more than 50 km from coast);
Environment Classification — Industrial

- For offsite areas: Table 9.0 to be followed

- For all unit areas including DM,CPP and Cooling Tower: Table 10.0 to be
followed

b) Plant located on sea coast or within 50 km from sea coast;
Environment classification- Industrial marine

- For offsite area, as well as all unit area including DM, CPP, Cooling Tower:
Table 10.0 to be followed

¢) For external surface of above ground tanks, table 12.0 to be followed for all
locations (Inland or coastal)
Notes:

1. Coating  systems  (Primers, Finish Paints etc.) based on  Area
classification/environments/Applications are tabulated in Table 8.0 to Table 17.0

2. Primers & Finish paints covered in Tables 8.0 to 17.0 are listed in Table 7.1.

3. Repair of Pre-Erection/Pre-Fabrication & Shop priming after erection/ welding shall be
done as per Table 7.2.
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TABLE 7.1; LIST OF PRIMERS & FINISH COATS COVERED IN TABLE NOS. 8 to 18.0

PRIMERS
P-2 Chlorinated rubber zinc Phosphate Primer
P-4 Etch Primer/Wash Primer
P-6 Two component Epoxy Zinc Phosphate Primer cured with polyamine hardener
.7 Single pack, cold galvanizing compounds containing minimum 92% electrolytic zinc in dry film.
make ZINGA, LOCKTITE (of HENKEL) or ZRC
FINISH COATS / PAINTS
F-2 Two component Acrylic — Polyurethane finish paint
F-3 Chlorinated Rubber finish paint
F-6A | High Build Epoxy finish coating cured with polyamine hardener
F-6B | High Build Epoxy finish coating cured with polyamide hardener
F-6C | Solvent less Epoxy Coating cured with poly amine hardener
F-7 High build Coal Tar epoxy coating cured with polyamine hardener
F-8 Self priming surface Tolerant High Build epoxy coating. cured with polyamine hardener
F-9 Two component Inorganic Zinc Silicate coating
F-11 Heat resistant synthetic medium based Aluminium paint
F-12 Two component Heat resistant Silicone Aluminium paint.
F-14 | Specially formulated coal tar epoxy coating. cured with polyamine hardener
F-15 Two component Epoxy phenolic coating cured with Polyamine adduct hardener system
Fo16 Engineered Epoxy poly Siloxane Coating or high build cold applied inorganic co-polymer based
aluminium coating
.17 Two component solvent free type high build epoxy phenolic/novalac epoxy phenolic coating cured
with Polyamine adduct hardener system
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TABLE 7.2 REPAIR OF PRE-ERECTION/PRE-FABRICATION OR SHOP PRIMER

AFTER ERECTION/WELDING
For all un-insulated CS, LTCS & low allow steel items in all Environments
sl Surf Total DFT
: Design Temp. in °C ace Coating System in Microns Remarks
No. Preparation .
(min.)
72.1 -90 to 400 SSPC-SP-3 1 coat of F-9 65-75 See note
below and
722 401 to 550 SSPC-SP-3 1 coat of F-12 20 clause 5.9.3
NOTES:

1

The application and repair of pre-erection/pre-fabrication or Shop Primer given in above tables
shall be done for all the items to be painted. In case the damages of primer are severe and spread
over large area, entire primer shall be removed by blasting to achieve SSPC-SP-10 and surfaces
to be primed again with F-9 or F-12 as applicable.

TABLE 8.0 COATING SYSTEM FOR GRATINGS, ROLLING & STATIONERY

LADDERS, SPIRAL STAIRWAYS AND HAND RAILS IN ALL LOCATION

Sl
No.

Design
. . Total DFT
TeTg. in Coating System in Microns (min.)

8.1

Hot Dip Galvanizing to 80-85 microns (600-610
gm/m’)as per IS 4759, 2629, 4736, 2633 +
1 coat of P-6 @ 40p DFT/coat + 1 coat of F-2 @ 40
microns DFT/coat

80 microns of finish coat
(excluding the thickness of
galvanizing )

Up to 60

NOTES:

1

2

No galvanized specimen shall have thickness less than 80 microns.

Repair of the damaged area of galvanized coatings due to welding during erection shall be
carried out as per recommended practice IS 11759 using cold galvanizing spray process.
Organic Paint systems are not acceptable for repair.

After repair of damaged galvanized coating by Cold Galvanized, the repaired area shall be top
coated with paint system as given in Table 8.0 above (i.e., 1 coat of P-6 @ 40p DFT/coat + 1
coat of F-2 @ 40u DFT/coat).

Approved Cold Galvanizing manufacturers are ZINGA, LOCKTITE or Z.R.C.

Format

No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved

Paae 172 of 683 - B828-000-83-44-FP-T-9510 * Rev A



Sa@m ENGINEERS STANDARD SPECIFICATION STANDARD SPECIFICATION
s@:mﬁﬁég@lmﬁk UMTED  FOR SURFACE PREPARATION NO. 2-79-3020
(¥R SR O ) A ndia : ev.
1A Gt of s Lndoesrg AND PROTECTIVE COATING PAGE 24 OF 59
TABLE 9.0 COATING SYSTEM FOR OFFSITE AREA (INLAND PLANTS)

For external surfaces of Un-insulated & aboveground (atmospheric exposure)
Structures, Piping, Vessels, Equipments, Pumps, etc. (Note-1); (For Carbon Steel,
LTCS & Low Alloy Steel). See Note Below*

Design Surface Coating System Total Final
Sk . Preparation & _(Post-erection / Field) DFT
Temp. in . . . Remarks
No. o°C Pre-erection/Shop Pri Finish C in Microns
. rimer nish Coat .
Primer {min.)
SSPC-SP-10; No over-
9.1 | 90to -15 lcoat of F-9 @ None None 65-75 coating to be
65-75u DFT/coat done on
SSPC-SP-10; F-9 as it will
92| -14to 60 lcoat of F-9 @ None 1 4((:)0:11:ch'11;'{-2 @ 105-115 |[lead to mud
65-751 DFT/coat H coa cracking.
SSPC-SP-10;
93| 611080 1coat of F-9 @ None '4;"‘“})‘;}'15;%5? 105-115
65-75u DFT/coat H
SSPC-SP-10; 2 coats 200f F-11
94 | 8110250 | Icoatof F-9@ None @20n 105
65-75u DFT/coat DFT/coat;
(2x20=40)
SSPC-SP-10; 2 coatszcg' F-12
95 | 25110400 | 1coat of F-9@ None @ 20p 105-115
65-75p DFT/coat DFT/coat
(2x20=40) F-12 shall be
ambient
SSPC-SP-10; 2 coats of F-12 temperature
9.6 | 401t0550 | lcoatof F-12@ None @20p DFT/coat 60 curing type
20u DFT/coat (2x20=40)

* Flare line within unit or offsite areas shall be coated as per Clause 10.3 of Table 10.0, but
having finish coat of 2 coats of F-12.

NOTES:

1

The list of items given in the heading of the above table is not exhaustive. There may be more
items for a particular contract where these specifications are used. The Contractor is fully
responsible for completing painting including prefabrication primer for all the items supplied
and fabricated through his scope of work as per tender document.

If the Pre-erection/Pre-fabrication & Shop Primer has already been completed, the same shall not
be repeated again in the field. In case the damages of primer are severe and spread over large
areas, the engineer-in-charge may decide & advise re-blasting and priming again. Repair of pre-
fabrication/pre-erection primer, if required, shall be done as per Table 7.2.

In case of Paint systems as per SI. Nos. 9.5 and 9.6, the color bands shall be applied over the
Aluminum paint as per the Color coding requirement for specific service of piping given in
Clause 19.0.

All coating system including surface preparation, primer, and finish coat for piping shall be done
at field only.
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TABLE 10.0 COATING SYSTEM FOR UNIT AREAS AS WELL AS DM, CPP,
COOLING TOWER OF INLAND PLANTS AND FOR ALL AREAS (UNIT,
OFFSITE, DM, CPP, etc.) OF COASTAL PLANTS
For external surfaces of un-insulated and above ground (atmospheric exposure)
structures, piping, vessels, equipments, external surface of MS chimney/stacks,
RCC chimney, internal surface of MS chimney without refractory lining, towers,
columns, pumps, compressors, blowers etc. of carbon steel, LTCS & low alloy
steels (note-1)
Surface Preparation & Coating System Total DFT
SL Tezes?:"c Pre-e;e;ﬂ::;lShop (Post-erection / Field) i cn:o . Remarks
No. p- Primer Finish Coat .
(min.)
SSPC-SP-10; a) No over-
10.1 | -90to -15 lcoat of F-9 @ None None 65-75 coating to be
65-75u DF T/coat done on
F9 as it will
2 coats of F-6A lead to mud
@ 100 u cracking.
SSPC-SP-10; 1 coat of P-6 3)1:32?0;}2%
102 | -14to 80 lcoat of F-9 @ @40p | o eoar: | 345355 :l Flazmsgi
65-75u DF T/coat DFT/coat (2x100 + 40= femperature
240) curing type
¢) Finish coat
including
2 coats of F-12 primer
SSPC-SP-10; @ 20 compatible
10.3 | 81to400 Icoat of F-9 @ None DFT/coat 105-115 | with  finish
65-75u DFT/coat 2x20=40 coat (i.e. field
primer) shall
be applied at
site only.
Finish
_ coating is not
SSPC-SP-10; 2 aon permitted at
10.4 | 40110550 lcoat of F-12 @ None y K . 60 equipment
20p DFT/coat DFT/coat; manufacture
(2x20=40)
shop.
NOTES:

1. The list of items given in the heading of the above table is not exhaustive. There may be more
items for a particular contract where these specifications are used. The Contractor is fully
responsible for completing painting including prefabrication primer for all the items supplied
and fabricated through his scope of work as per tender document.

2. If the Pre-erection/Pre-fabrication & Shop Primer has already been completed, the same shall not
be repeated again in the field. In case the damages of primer are severe and spread over large
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areas, the engineer-in-charge may decide & advise re-blasting and priming again. Repair of pre-
fabrication/pre-erection primer, if required, shall be done as per Table 7.2.

3. For external surface of MS chimney with or without refractory lining and for internal surface
without refractory lining, paint system as per 10.3 above shall be followed.

4.  For external surface of RCC Chimney, 2 coats of F-6 @ 100p DFT/coat to obtain total DFT of
200 p shall be applied after proper surface preparation as per guidelines in 5.1.6.

5.  Incase of paint systems as per Sl. Nos. 10.3 and 10.4, the colour bands shall be applied over the
Aluminum paint as per the Color coding requirement for specific service of piping given in

Clause 19.0.

6.  All coating system including surface preparation, primer, finish coat for piping shall be done at
site/field only.
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TABLE 11.0 COATING SYSTEM FOR EFFLUENT TREATMENT PLANT (ETF)

. Coating System Tota! ‘
l\sl:; DeSIig:u'Eemp. Surface Preparation l:v)lli?;o::ls Remarks
- Primer Finish Coat )
(min.}
For External Surfaces of C.5./M.S. items; Screens, Walk way bridges, Baffles, Dual media filters,
11.1 |Vertical pumps, piping in treated effluent sump, bio sludge pump, Screw pump and pump house, CS
tanks, sumps and vessels.
2 coats of
F-6A @100p
1 coat of F-9 DFT/?]?; !
“1410 80 SSPS-SP-10 @65-75n | Won @1 305315 .
DFT/coat DFT/coat;
(2x100+40=2
40)
1.2 For Internal Surfaces of CS/MS Items: Bio-sludge sump, Filter feed sump, Process sump, Sanitary
*® | sump, Transfer sump, Sludge, Slop oil tank, scrapping mechanism in Clarifier
1 coatof F-9 | 1oon™ S0,
-14 10 80 SSPS-SP-10 @65-758 | pprr H1365-375|  Note:l
DFT/coat. coat
(3x100=300)
11.3 All R.C.C./concrete surfaces exposed to effluent water / liquid such as tanks, structures, drains etc. in
™ |Process sump, TPI separator (Process and Oil), Aeration Tank and Transfer sump etc.
Epoxy screed
Bl X lining shall be
ast cleaning to SSPC-SP lied .
guide lines and Acid app '?. a pe
-14t0 80  |etching with 10-15% HCI Epoxy Screed lining 3mm [P ;c
acid followed by thorough mz:jnug cturer
water washing, and Thgineer-
in-Charge
instructions
11.4 C.S/M.S Dual media filters (Internal), Chemical dosing tanks(internal) such as Di-Ammonium
“" | Phosphate (DAP) and Urea
- Natural
Rubber lining
shall be
Natural Rubber Lining applied as per
Up to 60 SSPC-SP-10 (As per IS 4682, Part 1) 4.5mm specific
manufacturer
and Engineer-
in-Charge
instructions
NOTES

1. The paint /coating manufacturers shall provide their Quality control test certificate of coating
materials (F-6A) for immersion service of the exposed effluent given in 11.2.
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TABLE 120 EXTERNAL COATING SYSTEMS FOR UNINSULATED CARBON STEEL
AND LOW ALLOY STEEL STORAGE TANKS (For all plant locations, coastal
or inland)

All Process Units & Off-sites
Surface Coating system (Field) 'II‘;:.?,I

SL | Design Temp. | Preparation (see note 1 below) .

v o . in Remarks

No. in °C (Field) Microns

Primer Finish Coat (min.)
12.1 All external surfaces of shell, wind girders, appurtenances, roof tops of all above ground tank including top
*" | side of external and internal floating roof and associated external structural works.
F-6 should
lcoat of F-0 @ 65-75p | 2, 08t of F-6A @ be suitable
100u DFT /coat + 1
SSPC-SP-10 | DFT/coat + lcoat of P-6 for
12.1.1 -14 to 80 ) coat of F-2 @ 40p | 345-355 .
@ 40 DFT/ coat ; . occasional
DFT/ coat;
water
immersion
1 coat of F-15 primer @ | 1 coat of F-15 finish
SSPC-SP-10 | 80u DFT/ coat + 1 coat | coat @80p DFT/ coat +
12121 8110150 of F-15 intermediate | 1coat of F-2 @ 40u 280 )
coat @ 80p DFT/coat; | DFT/ coat;
2 coats of F-12 @20 p 105
DFT/ coat
1213 | 151t0500 | SSPC-SP-10 Ilflj’;jcggf'g @ 65-T51 | o 11s -
1 coat of F-16 @ 50 p
DFT / coat
12.2 | External surfaces of bottom plate (soil side) for all storage tanks.
F-7 should
be suitable
for
. SSPC-SP-10 | 1 coat of F-9 @ 3 coats of F-7@ 100p immersion
221 -14 08 65-75u DFT/ coat DFT/coat (3x100=300) | 35°37% | service of
the
products
given
1 coat of F-15 primer @
80u DFT/ coat + 1 coat .
1222 stw1so | SSPCSPIO 06" Eis intermediate iozt"% o Do Inish | 24 .
coat (@ 80p DFT/coat ; H
(80+80=160)
ap. 1 coat of F-16 @ 125 p | 1 coat of F-16 @ 125 p
12.2.3 151 to 550 SSPC-SP-10 DFT /coat DFT /coat 250 -
12.3 | For underside of the bottom plate (in case tank is not lifted during PWHT) (see Note 2c)
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For CS Products
from
SSPC SP-6
Commercial JOTUN or
Blast . . 2 coats of inert HI-TEMP
1231 -180 to 650 1 coat of inert polymeric olvmeric matrix 350-400 coatings or
" For 8§ matrix coating @ 125 p P ); 125 SK
SSPC SP-1 coating @ 125 FORMULA
with non- TIONS are
chloride recommend
solvent ed.
NOTES

1.  All paint coating application including primer for tankage shall be carried out at field after
erection and completion of all welding.

2. For underside of bottom plate :
a) Painting shall be carried out before laying of bottom plate for tanks with Non-Post Weld

Heat Treatment (PWHT).

b) For tanks with PWHT, painting shall be carried out after PWHT.
c) In case tank is not lifted during PWHT then painting shall be applied before laying of bottom
plate, clause no. 12.3.1 shall be followed.

Caution: PWHT temperature shall not exceed 650°C.
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TABLE 13.0 INTERNAL COATING SYSTEMS FOR CARBON STEEL AND LOW ALLOY
STORAGE TANKS
All Process Units & Off-sites
. . Total
Surface Coating system (Field) DFT
SL Design Preparation (see note 1 below) .
o " in Remarks
No. 1 Temp. in "C (Field) Mi
Primer Finish Coat icrons
(min.}
CRUDE OIL, ATF, TURPENTINE OIL, LUBRICATING OIL AND VEGETABLE OIL
13.1 Underside of floating roof, internal surface of cone roof, inside of bottom plate, Internal surfaces of Shell
** | - including wetted and free board height, oil side surfaces of deck plates, oil side surfaces of pontoons,
roof structures, structural steel, ladders and other CS internals
1 coat of F-15
. intermediate coat @
131'" 141090 | SSPC-SP-10 | ! °°a§0°fg;§ primer @ | 80 DFT/coat + 1 coat | 240-300 -
# of F-15 finish coat @
80u DFT/ coat;
PETROLEUM PRODUCTS & INTERMEDIATES like LDO, HSD, GAS OIL, FEEDS of
FCC-PC, FCC-LCO, VGO-HDT, ISOM, DHDT, REFORMATE, DCU, NHT & GASOLINE,
132 NAPHTHA, ISOMERATE AND KEROSENE. _

*“ | Underside of Floating roofs, internal surface of cone roof, inside of bottom plate, internal surfaces of
Bare shell for full height, underside of floating roof, oil side surfaces of deck plates, oil side surfaces of
pontoons, support structures and ladders ete.

132. 1coatof F-9 @
1 -14 to 45 SSPC-SP-10 75 1 DFT/coat - 75 Note 2
1 coat of F-15
. intermediate coat (@
132'2‘ 461090 | SSPC-SP-10 | ! °°";O°fgl_3; e @ | 80, DFT/coat + 1 coat | 240-300 -
H of F-15 finish coat @
80u DFT/ coat;
133 POTABLE AND FIRE WATER
= | All internal surfaces, accessories and roof structures of Cone and Dome roof tanks
2 Coats of F-6A @
P31 .lat060 | sspcspo | ] &"““;‘)‘I’Aﬁxﬁg 100y DFT/ Coat; | 300-350 | Note4
a , (2x100=200)
13.4 DE-MINERALIZED (DM) WATER
“" | All internal surfaces, accessories and roof structures of Cone and Dome roof tanks
2 coats of F-6C @
341 460 | sspespro | [SoOfP6@ 200u DFT/ coat; | 400450 | -
H ’ (2x200=400)
I coat of F-15
intermediate coat @
134 1 coat of F-15 primer @ | 80u DFT/coat + 1 coat
2 6110150 SSPC-SP-10 80u DFT/ coat of F-15 finish coat @ 240-300 i
80 DFT/ coat;
(30+80=160)
13.5 HYDROCHLORIC ACID (HCI) 10 %
" | All internal surfaces, accessories and roof structures of Cone and Dome roof tanks
B3| 141060 | SSPC-SP-10 None Natural Rubber Lining | 4.5 mm .
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13.6 AGGRESSIVE SOLVENTS LIKE HEXANE, HEXENE, BENZENE, XYLENE AND TOLUENE
% | All internal surfaces, accessories and roof structures of Cone and Dome roof tanks

13.6. 1 coat of F-9 @ 75p .

I -14to 65 SSPC-SP-10 DET/ coat 75 -

137 | ETHYLENE GLYCOL (EG) TANKS

*" | Intemal shell-full height, bottom plate, underside of roof and all accessories
3 coats of vinyl
137 chloride co-polymer
1' ’ All SSPC-8P-10 None AMERCOAT 23 @ 225 -
751 /Coat;
(3x75=225)
13.8 | Inside pontoon and inside of double deck of all floating reofs
13.8. 1 coat of F-8 @ 100p 1 coat of F-8 @ 100p
1 "141080 | SSPC-SP-3 DFT/coat DFT/coat 200 -
13.9 WET SLOPS, AMINE solutions, SOUR WATER , WATER DRAW OFF
~ | All internal surfaces, accessories and roof structures of Cone and Dome roof tanks
1 coat of F-15
intermediate coat (@
13.9. 1 coat of F-15 primer (@ | 80p DFT/coat + 1 coat
1 | 141090 | SSPC-SP-10 80p DFT/ coat of F-15 finishcoat @ | 270 -
80 DFT/ coat;
(80+80=160)
VACUUM RESIDUE, FUEL OIL , DRY SLOP, BITUMEN AND OTHER HIGH TEMPERATURE
HYDROCARBON LIQUIDS

13.10 | Underside of floating roof, internal surface of cone roof, bottom plate, inside of bare shelt — including
wetted and non wetted surfaces, oil side surfaces of deck plates, oil side surfaces of pontoons, roof
structures, structural steel and ladders

1 coat of F-17
intermediate coat @
13.10 o 1 coat of F-17 primer | 125u DFT/coat + 1 coat .
1 | Upte150°C | SSPE-SP-10 |~ & 95y DFT/ coat of F-17 finish coat 375 | Note:3
@125p DFT/ coat;
(125+125=250)
13.11 | ALKALIS UP TO 50 % CONCENTRATION
] All internal surfaces, accessories and roof structures of Cone and Dome roof tanks
. 2Coatsof F-6 A @
B yposoec | sspe-spto | °°ag0°fg'l}§ primer @ " 100u DFT/coat; | 280-100 ;
: H (2x100=200)

NOTES

1.  All paint coating application including primer shall be carried out after erection and completion
of all welding work at site.

2. F-6A should be suitable and resistant for immersion service for the respective Hydrocarbons.

3.  This system can be used where maximum operating temperature is below 150°C and design
temperature is upto 200°C. Cases of operating temperature > 150°C are not covered in this spec,
such cases shall be covered in the job specifications.

4 F-6 A shall be suitable for drinking water service and should have competent authority
certification.
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TABLE 140 COATING SYSTEMS FOR EXTERNAL SIDE OF UNDERGROUND
CARBON STEEL PLANT PIPING AND UNDERGROUND VESSELS
Surface ; . .
. ‘ Coating system {Field) Total Final
si Design Preparation DFT
N . Temp. in & Surface in Mi Remarks
0. °C Shop Primer Preparation & Finish Coat n 1.crons
Primer (min.)
14.1 | Underground carbon steel plant piping
1 layer of coaltar tape .
coating @ 2mm +1 ]];];eTpg':::
sspC.sp-10; | coat of synthetic fast measurable.
drying primer 25 @u Reconciliation
14.1.1 2510 65 - 1 coat of synthetic DFT/ coat + 1 la)'rer of 4 mm primer shall
. . coal tar tape coating @
fast drying primer be done by
25 @p DFT/ coat 2mm /layer as per coverage of
EIL Standard .
] . maximum 10
Specification .No sa.m/litr
6-79-0011 q-mrlitre
SSPC-SP-10; 1 coat of F-17
intermediate coat @
1421 | 66to150 -— 1 coat of F-17 1250 DFT/coat + 1 375 -
primer @ 125p coat of F-17 finish
DFT/ coat coat @125u DFT/ coat
SSPC-SP-10;
1 coat of F-16 finish
1422 | 151 to 400 - 1 coat of F-16 250 -
primer @ 125p coat @125p DFT/ coat
DFT/ coat
14.3 | External side of un-insulated underground storage vessels
SSPC-SP-10;
1 coat of F-9 3 coats of F-7 @ 100p
1431 | -40to 80 @ -— DFT/coat 365-375 -
65-75u DFT/
coat
SSPC-SP-10; 1 coat of F-17
intermediate coat @
1432 | 81t0150 |1 °°na:n‘;’; g” 1254 DFT/coat + 1 375 ;
p coat of F-17 finish
125u DFT/
coat @125 DFT/ coat
coat
SSPC-SP-10;
1 coat of F-16 1 coat of F-16 finish
1433 15110400 primer @ - coat @125 DFT/ coat 250 i
125u DFT/
coat
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TABLE 15.0 COATING UNDER INSULATION (COASTAL OR INLAND PLANTS). ALL
UNITS AREAS & OFF-SITES
For insulated Piping, Equipments, Storage vessels, tanks, Columns etc of Carbon
Steel, LTCS, Low Alloy Steel & Stainless Steels
Surface Coating System ;?ta:
i ost-erection / Field na
SL Design Preparation & (P ) DFT
No. | Temp. in°C Pre- Primer/ in Remarks
: ) erection/Sho rimer - .
Primer P Intermediate Finish Coat Microns
(min.)
15.1 | Carbon steel, LTCS and low Alloy steel Piping
SSPC-SP-10; 2coats of F-15@
1511 | -45t0120 | lcoat of F-15 @ 17";’“‘3;,1;;: :at@ 75u DFT/coat; | 225- 250 -
75 DF T/coat H (2x75= 150)
SSPC-SP-10; 2coat of F-12 @
15.12 121-540 lcoat of F-12 @ None 20p DFT/coat; 60 -
20p DFT/coat (2x20=40)
15.2 | Carbon steel, LTCS and low Alloy steel - Storage vessels, Reactors, Columns & Equipments
SSPC-SP-10; 2 coats of F-15 @
152.1 | -45t0120 | lcoatof F-15 @ l_f;’a‘;)’g;: jat@ 75u DFT/coat; | 225-250 -
751 DFT/coat B (2x75= 150)
Temporary oil
based varnish Thermally Sprayed Aluminium coating
1522 121 to 540 coating to be (TSAC) i i
- provided for Refer ANNEXURE-I
transport and
storage
15.3 | Stainless Steel (SS) including Alloy-20 piping (Note:2)
For CS
SSPC SP-6 Products from
Commercial Blast 1 coat of inert 2 coats of inert JOTUN or HI-
1531 -180 to Zero polymeric matrix | polymeric matrix | 350-400 TEMP coatings or
For §$ coating @ 125 p coating @ 125 p SK
SSPC SP-1 with FORMULATIONS
non-chloride are recommended.
solvent
If the piping &
equipments are
already erected
SSPC-SP-10 tl:)en s:rfaceds{)lall
(15-25p surface 1 coat of F-15 1 coat of F-15 'i prepare 'tl?
1532 Oto125 profile) intermediate coat { finish coat@ 80 | 240 e;:an";g :’r‘an d
1 coat of F-15@ | @80 p DFT/coat p DFT/coat; ll']yjﬁ) ph th
80 p DFT/coat wash/llush Wit
chloride free DM
water followed by
wiping with
organic solvent
SSPC-SP-10 I coat of F-16 @ Not recommended
1533 | 12610400 1 coat of F-16 @ None coator T 250 for operating

125 p DFT/coat

125 p DFT/coat

temperature
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e
1534 | 401 to 600 coat 0 None Amercoat 738@ | 250
Amercoat 738@)
125 u DFT/coat 125 p DFT/coat
15.4 | Coating system for Cyclic Service of Carbon Steel, LTCS, Low Alloy Steel & Stainless Steel
SSPC-SP-10 Apcothern EPN
(15-25u surface 1 coat of F-15 1 coat of F-15 200 of M/s Asian
154.1 | -401o 150 profile) intermediate coat finish coat @ 240 Paints Ltd
1 coat of F-15@ | @ 80p DFT/coat | 80p DFT/coat; OR
80 u DFT/coat Equivalent
SSFP? é gls’-G Products from
-180 to 650 Commercial Blast 1 coat of inert 2 coats of inert Té%UN (:f HI-
1542 ¢ For 88 polymeric matrix | polymeric matrix | 350-400 CSCI? ings or
SSPC SP-1 with coating @ 25 | coating @ 125 p FORMULATIONS
nor;;c;ﬂ?:de are recommended.
15.5 | No painting is required for insulated Monel, Incoloy and Nickel lines.
NOTES

1 “Cyclic Service™ is characterized by rapid temperature fluctuation.
2.  The blast cleaning abrasives for SS and Alloy steel surfaces shall be Aluminium oxide

grits/shots or garnet.
3.  In case of overlapping of temperature ranges as mentioned in 15.4.1 and 15.4.2, clause 15.4.1

shall be followed.

TABLE 16.0 COATING SYSTEM FOR CARBON STEEL COMPONENTS OF COOLERS /
CONDENSERS (INTERNAL PROTECTION) FOR FRESH WATER SERVICE
Fresh Water boxes, channels, partition plates, end covers and tube sheets etc.

Surface Preparation Coating System Total
S Design P {Post-erection / Field) Final DFT
T e & Pre-erection/Shop . . Remarks
No. | Temp. in °C . , - . in Microns
Primer Primer Finish paint .
{min.)
o 1 coat of F-15 | 2 coats of F-15 @
16.1 | Upto80°C SSPC-SP-10 @ 80 microns 80y DFT/coat; 240 -
1 coat of Glass
162 | 8010140 SSPC-SP-10 Fibre Reinforced | 5 .
Novolac epoxy of
1.5 mm DFT
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TABLE 17.0 COATING SYSTEM (INTERNAL PROTECTION) FOR GALVANIZED OR

NON FERROUS OR STAINLESS STEEL/ DUPLEX STAINLESS STEEL

COMPONENTS OF COOLERS/ CONDENSERS FOR FRESH WATER
SERVICE
. Coating System Total Final
SL Design | Surface Preparation (Post-erection / Field) DFT
N C o & Pre-erection/Shop - Remarks
0. | Temp.in°C . . . . . in Microns
Primer Primer Finish paint (min.)
. 1 coat of F-15@ | 1 coat of F-15 @
17.1 Upto 80 Sweep Blasting 80y DFT/coat; 80u DFT/coat; 160 -
1 coat of Glass
172 | 80to 140 Sweep Blasting Ifl‘b“" Reinforced |54, .
ovolac epoxy of
1.5 mm DFT
18.0 STORAGE
18.1 All paints and painting materials shall be stored only in rooms to be arranged by contractor
and approved by Engineer-in-charge for the purpose. All necessary precautions shall be
taken to prevent fire. The storage building shall preferably be separate from adjacent
building. A signboard bearing the word “PAINT STORAGE — NO NAKED LIGHT -
HIGHLY INFLAMABLE” shall be clearly displayed outside. Manufacturer’s
recommendation shall be followed for storage of paint materials.
19.0 COLOUR CODE
The following colour coding system shall be followed. However alternate colour coding may
also be followed as per Owner’s colour coding practice/scheme.
19.1 IDENTIFICATION

The system of colour coding consists of a ground colour and secondary colour bands
superimposed over the ground colour. The ground colour identifies the basic nature of the
service and secondary colour band over the ground colour distinguishes the particular service.
The ground colour shall be applied over the entire length of the un-insulated pipes. For
insulated lines ground colour shall be provided as per specified length and interval to identify
the basic nature of service and secondary colour bands to be painted on these specified length
to identify the particular service. Above colour code is applicable for both unit and offsite

pipelines.
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COLOUR CODING
SR. SERVICE RECOMMNDED COLOUR FOR RAL COLOUR CODE
No. PAINT SYSTEM BASE BAND
COLOUR COLOUR
HYDROCARBON LINES (UNINSULATED)
1 | CRUDE SOUR Dark Admiralty grey with 1 orange band 7012 2011
2 | CRUDE SWEET Dark Admiralty grey with 1 red band 7012 3001
3 | LUBE OILS Dark Admiralty grey with | green band 7012 6010
4 | FLARE LINES Heat Resistant Aluminium 9006
5 | LPG Orange with 1 oxide red band 2011 3009
6 | PROPYLENE Orange with 2 blue bands 2011 5013
7 | NAPTHA Orange with 1 green band 2011 6010
§ |MS. Orange with 1 dark admiralty grey band 2011 7012
9 | AV.GASOLINE (96 RON) Orange with 1 band each of green, white 2011 | 6010 | 9010 | 3001
and red bands
10 | GASOLINE (regular, leaded) | Orange with 1 black band 2011 9005
11 | GASOLINE (premium, Orange with 1 blue band 2011 5013
leaded)
12 | GASOLINE (white) Orange with 1 white band 2011 9010
13 | GASOLINE (Aviation Orange with 1 red band 2011 3001
100/130)
14 | GASOLINE (Aviation Orange with 1 purple band 2011 4006
115/145)
15 | N-PENTANE Orange with 2 blue bands 2011 5013
16 | DIESEL OIL (White) Oxide red with 1 white band 3009 9010
17 | DIESEL OIL (Black) Oxide red with 1 yellow band 3009 1023
18 | KEROSENE Oxide red with 1 green band 3009 6010
19 | HY. KEROSENE Oxide red with 2 green bands 3009 6010
20 | DISUFIDE OIL (EX- Oxide red with 1 black band 3009 9005
MEROX)
21 | MT.O Oxide red with 3 green bands 3009 6010
22 | DHPPA Oxide red with 2 white bands 3009 9010
23 | FLUSHING OIL Oxide red with 2 black bands 3009 9005
24 | LABFS Oxide red with 2 dark admiralty grey 3009 7012
bands
25 | LABRS Oxide red with 3 dark admiralty grey 3009 7012
bands
26 | LAB (Off. Spec) Oxide red with 1 light grey band 3009 7035
27 | N-PARAFFIN Oxide red with 1-blue band 3009 5013
28 | HEAVY ALKYLATE Oxide red with red band 3009 3001
29 | BLOW DOWN, VAPOR Off white / Aluminum with 1-Brown 9006 8004
LINE band
30 | BLOWDOWN Off white / Aluminum with 2 brown 9006 8004
bands
31 [ ATF. Leaf brown with 1 white band 8003 9010
32 | TOULENE Leaf brown with 1 yellow band 8003 1023
33 | BENZENE Leaf brown with 1 green band 8003 6010
34 | LAB PRODUCT Leaf brown with 1 blue band 8003 5013
35 | FUEL QIL Black with 1 yellow band 9005 1023
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36 | FULE OIL { Aromatic rich) Black with 2 yellow bands 9005 1023
37 | ASPHALT Black with 1 white band 9003 9010
38 | SLOP AND WASTE OILS Black with 1 orange band 9005 2011
39 | SLOP AROMATICS Black with 2 orange bands 9005 2011
CHEMICAL LINES
40 | TRI-SODIUM PHOSPHATE | Canary yellow with 1 violet band 1012 5000
41 | CAUSTIC SODA Canary yellow with 1 black band 1012 9005
42 | SODIUM CHLORIDE Canary yellow with 1 white band 1012 9010
43 | AMMONIA Canary yellow with 1 blue band 1012 5013
44 | CORROSION INHIBITOR Canary yellow with 1 Aluminum band 1012 2006
45 | HEXAMETA PHOSPHATE | Canary yellow with 2 black bands 1012 9005
46 | ACID LINES Golden Yellow with 1 red band 1004 3001
47 | RICH AMINE Canary yellow with 2 blue bands 1012 5013
48 [ LEAN AMINE Canary yellow with 3 blue bands 1012 5013
49 | SOLVENT Canary yellow with 1 green band 1012 6010
50 | LCS Canary yellow with 1 smoke grey 1012 7031
WATER LINES
51 [ RAW WATER Sky blue with 1 black band 5015 9003
52 | INDUSTRIAL WATER Sky blue with 2 signal red band 5015 3001
53 | TREATED WATER Sky blue with 1 oxide red band 5015 3009
54 | DRINKING WATER Sky blue with 1 green band 5015 6010
55 | COOLING WATER 8ky blue with 1 light brown band 5015 1011
56 | SERVICE WATER Sky blue with 1 signal red brown 5015 3001
57 | TEMPERED WATER Sky blue with 2 green bands 5015 6010
58 | DM WATER Sky blue with 1 aluminum band 5015 9006
59 | DM WATER ABOVE 150°F | Sky blue with 2 black bands 5015 9005
60 [ SOUR WATER Sky blue with 2 yellow bands 5015 1013
61 | STRIPPED WATER Sky blue with 2 blue bands 5015 5013
62 | ETP TREATED WATER Sky blue with 2 oxide red bands 5015 3009

FIRE PROTECTION SYSTEM (ABOVE GROUND)

63 | FIRE WATER FOAM &
EXTINGUISHERS

Post office red

3002

AIR & OTHER GAS LINES (UNINSULATED)

64 | SERVICE AIR Sea green with 1 signal red band 6018 3001
65 | INSTRUMENT AIR Sea green with 1 black band 6018 5005
66 | NITROGEN Sea green with 1 orange band 6018 2011
67 | FREON Sea green with 1 yellow band 6018 1023
68 | CHLORINE Canary yellow with 1 oxide band 1012 3009
69 | SO, Canary yellow with 2 white bands 1012 9010
70 | H,S Orange with 2 red oxide bands 2011 3009
71 | GAS (Fuel) Orange with 1 aluminum band 2011 9006
72 | GAS (Sour) Orange with 2 aluminum bands 2011 9006
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73 | GAS (Sweet) Orange with 2 signal red band 2011 3001
74 | HYDROGEN Orange with 1 light green band 2011 6021
STEAM AND CONDENSATE LINES (UNINSULATED)
75 | HP STEAM Off white / Aluminum with 1 yellow band 9006 1023
76 | MP STEAM Off white / Aluminum with 1 red band 9006 3001
77 | MLP STEAM Off white / Aluminum with 1 orange band 9006 2011
78 | LP STEAM Off white / Aluminum with 1 light green 9006 6021
band
79 | CONDENSATE Sky blue with 1 white band 5015 9010
80 | CONDENSATE ABOVE Sky blue with 3 oxide red band 5015 3009
150°F
81 [ BFW Sky blue with 2 red bands . 5015 3001
Note: For all insulated steam lines, the colour coding shall be follow as given for un-insulated lines with the
specified length of color bands.
INSULATED HYDROCARBON PIPING
82 | IFO SUPPLY _lBlack ground colour with 1 yellow band 9005 1023
In centre
83 | IFORETURN Black ground colour with 1 green band in 9005 6010
centre
84 | HPS Black ground colour with 1 red band in 9005 3001
centre
85 | BITUMEN Black ground colour with 2 red bands in 9005 3001
centre
8 | CLO Black ground colour with 1 brown band 9005 8004
in centre
87 | VB TAR Black ground colour with 2 brown bands 9005 8004
in centre
88 | VR AM (BITUMEN/ VBU 1 Black ground colour with 1 blue band 9005 5013
FEED) in centre
89 | VRBH 1 Black ground colour with 2 blue bands 9005 5013
in centre
90 | VAC.SLOP 1 Black ground colour with 1 white band 9005 9010
in centre
91 | SLOP 1 Black ground colour with 1 orange band 9005 2011
in centre
92 | CRUDE SWEET 1 Dark admiralty grey ground colour with 7012 3001
1 red band in centre
93 | CRUDE OUR 1 Dark admiralty grey ground colour with 7012 2011
1 orange band in centre
94 | VGO /HCU 1 Oxide red ground colour with 2 steel 3009 7011
grey bands in centre
95 | OHCU BOTOM /FCCU 1 Oxide red ground colour with 2 steel 3009 7011
FEED grey bands in centre
UNINSULATED EQUIPMENTS, TANKS AND STRUCTURES
96 | HEATER STRUCTURE Steel grey 7011
97 | HEATER CASING Heat resistant aluminium 9006
98 | VESSELS & COLUMNS Aluminium 9006
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99 | HYDROGEN BULLETS Pink 3014
100 | LPG VESSELS Oxide red 3009
101 | SO, VESSEL Canary vellow 1012
102 | HEAT EXCHANGER Heat resistant aluminium 9006
103 | FO TANK AND HOT Black 5005
TANKS
104 | ALL OTHER TANKS Aluminum / Off white 9006
105 | CAUSTIC / AMINE / ACID Golden yellow 1004
TANKS
106 | SOUR WATER Sky Blue 5015
107 | OUTER SURFACE IN Heat resistant aluminum 9006
BOILER HOUSE
108 | COMPRESSORS AND Dark admiralty grey 7012
BLOWERS
109 | PUMPS Navy blue 5014
110 | MOTORS & SWITCH GEAR | Bluish green 5024
111 | HAND RAILING Signal red 3001
112 | STAIRCASE, LADDER Black 9005
AND WALKWAYS
113 | LOAD LIFTING Leaf brown 8003
EQUIPMENT AND
MONORAILS ETC
114 | GENERAL STRUCTURE Black 9005

PIPES AND FITTINGS OF ALLOY STEEL AND SS MATERIAL IN STORE

115 | IBR Signal red 3001
116 | 9Cr-1Mo Verdigris green 6021
117 | 5Cr-0.5Mo Satin blue 5012
118 | 2,4Cr-1 Mo Aircraft yellow 1026
119 | },,4Cr-,, Mo Traffic Yellow 1023
120 | $8-304 Dark blue grey 3008
121 | 8§8-316 Dark violet 4005
122 | 88-321 Navy blue 5014
SAFETY COLOUR SCHEMES
123 | DANGEROQUS Black and alert orange band 9005 2008
OBSTRUCTION
124 | DANGEROUS OR Alert orange 2008
EXPOSED PARTS OF
MACHINERY

Note: All LPG service PSVs shall be painted Deep Blue.

All drains & Vents shall be painted in Main line colour.
The colour code scheme is for identification of piping service group, It consists of a ground
colour and 1 /2 colour bands.

19.2  Ground Colour

On uninsulated pipes, the entire pipe has to be painted in ground colour., and on metal cladded
insulated lines, minimum 2M long portion should be painted.
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19.3 Colour Bands
Location of colour bands:
e At Battery Limits
¢ Intersection points & change of direction points in piping
e Midway of piping section, near valves, across culverts
e At 50 M interval on long stretch pipes
e At starting and termination points.
Minimum width:
NB Width
3" and below 75 mm 11 Note:
Above 3”to 6” NB X 25 MM - _°°I-td os NB indicat
Above 6”to 127 NB X 18 MM or insulated pipes, indicates
Above 127 NB X 15 MM OD of the insulation

Sequence :

Colour bands shall be arranged in sequence showing Table above and the sequence follows the
direction of flow. The width of the 1¥ Band to 2™ band is 4:1,

1! Note : Wherever deemed required by Process Department or Safety, pipes handling hazardous
substances will be given hazard marking of 30 mm wide diagonal stripes of Black and Golden Yellow
as per IS : 2379.

19.4  Special Camouflage Painting for Uninsulated Crude and Product Storage Tanks.

Paint specification shall be as per standards.

Camouflage painting scheme for Defense requirement in irregular patches will be applied with

3 colours
Dark Green : Light green : Medium Brown
5 : 3 :

The patches shall be irregular and asymmetrical and inclined at 30 to 60 Degrees.

Patches should be continuous at surface meeting lines / points.

Slits / holes shall be painted in dark green shade.

Width of patches shall be 1 to 2 meters.

19.5 Identification Markings on Equipment / Piping

Equipment tag Numbers shall be Stenciled / neatly painted using normal 'Arial' Lettering
Style on all equipment and piping (Both insulated & uninsulated) after completion of all paint
works. Lettering colour shall be either BLACK or WHITE, depending upon the background,
so as to obtain good contrast.
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Operations Group shall specify location.

Sizes shall be:
Columns, Vessels, Heaters: 150 mm
Pumps and other M/c 50 mm
Piping OD / 2 with Maximum 100 MM.
Storage Tanks (As per Drawings)
19.6. Colour Coding for Control Valve
a) Carbon steel body - Light grey
Alloy steel body - Canary yellow
Stainless steel body - Natural
b) The actuator of the Control valve shall be painted as :
Direct action (open on air failure) valves - Green
Reverse acting (close on air failure ) valves - Red
The painting Status shall be comprehensively updated every 6 months for compliance
19.7  Colour Coding for Structural & Others
Si Item Color Indicative
No
1 Pipe rack structurals Dark Admiraltry Grey | |
2 Chequered Plate ( Both faces) Black [
3 Grating Black |
4 Ladder Rungs & Railing Vertical Posts Black ]
5 Hand Rail, Middle rail, Toe Plate Signal Red N
6 Ladder Verital Posts Signal Red ]
7 Building Structurals, Steel Columns; brackets,
beams, bracings, roof trusses, purlings, side Dark Admiratry Grey -
girts, louvers, stringers
8 OverHead Monorail Signal Red [ ]
9 Gantry Girder & Monorail Dark Green [
10 Monorail Stopper Plates Signal Red. [ ]
11 Coke Cutting System Signal red [ ]
12 EOT / HOT Cranes Canary Yellow
13 Transformers, & Battery room structurals Dark Admiraltry Grey e
14 Electrical Motors Dark Blue [
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20.0 IDENTIFICATION OF VESSELS, PIPING ETC
20.1 Equipment number shall be stencilled in black or white on each vessel, column, equipment &
machinery (insulated or uninsulated) after painting. Line number in black or white shall be
stencilled on all the pipe lines of more than one location as directed by Engineer-In-Charge;
Size of letter printed shall be as below:
Column & Vessels - 150mm Chigh)
Pump, compressor & other machinery - 50mm ¢high)
Piping - 40-150 mm
20.2 Identification of Storage Tanks
The storage tanks shall be marked as detailed in the drawing.
21.0 PAINTING FOR CIVIL DEFENCE REQUIREMENTS
21.1 Following items shall be painted for camouflaging if required by the client.
a. All Columns
b All tanks in Offsites
c. Large Vessels
d Spheres
21.2 Two coats of selected finishing paint as per defense requirement shall be applied in a
particular pattern as per 20.3 and as per the instructions of Engineer-In-Charge.
21.3 Method of Camouflaging
21.3.1  Disruptive painting for camouflaging shall be done in three colours in the ratio of 5:3:2 (all
matte finish),
Dark Green Light Green Dark Medium Brown
5 : 3 : 2
21.3.2  The patches should be asymmetrical and irregular.
21.3.3  The patches should be inclined at 30° to 60° to the horizontal.
21.3.4  The paiches should be continuous where two surfaces meet at an angle.
21.3.5  The patches should not coincide with corners.
21.3.6  Slits and holes shall be painted in dark shades.
21.3.7  Width of patches should be 1 to 2 meters.
22.0 QUALITY CONTROL, INSPECTION AND TESTING
221 All painting materials including primers and thinners brought to site by contractor for
application shall be procured directly from manufactures as per specifications and shall be
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accompanied by manufacturer's test certificates. Paint formulations without certificates are
not acceptable (see section 24.0).

222 The contractor must produce Test Certificate from Pre Qualified Paint Manufacturer for
various tests as detailed out in section 25.1 of this document, for each batch & for each
category of product. The Engineer-in-Charge shall have the right to test wet samples of paint
from each batch at random for verifying quality of paint supplied. Contractor shall arrange to
have such tests, when called for by Engineer-in-Charge, performed at his cost any one of the
independent laboratories listed in the 25.1 of this document.

Samples for the test will be drawn at random in presence Engineer-in-Charge or his
representations. Following tests to be carried out if called for by Engineer-in-Charge:

- Specific Gravity

- % solids by weight (% zinc content in case of inorganic or organic zinc primer)
- Drying time (touch dry & full curing)

- Adhesion

- Flexibility

- Hardness

- Storage stability (pot life)

Test methods for above tests shall be as per relevant ASTM or ISO Standard.

22.3 The painting work shall be subject to inspection by Engineer-In-Charge at all times. In
particular, following stage-wise inspection will be performed and contractor shall offer the
work for inspection and approval of every stage before proceeding with the next stage. The
record of inspection shall be maintained in the registers. Stages of inspection are as follows:

(a) Surface preparation
(b) Primer application
{c) Each coat of paint

During surface preparation, following tests are to be carried out:

- Test for absence oil & grease after degreasing before blasting as per procedure given in
sec 6.7 of Annexure-I of this specification (specification for thermally sprayed
Aluminium Coating}.

- Tests for surface finish of blasted surface shall be done by visual inspection using SSPC-
VIS1. Clear cellophane tape test as per ISO 8502-3 shall be used to confirm absence of
dust on blasted surface. Checks shall be done on each component atleast once per 200 m*
of blasted surface and minimum of 3 checks per shift.

- Test for presence of soluble salt as per method ISO 8502-9. Maximum allowable salt
content shall be considered 20 mg/m* (2 mg/cm®). Checks shall be done on each
component atleast once per 200 m” of blasted surface and minimum of 3 checks per shift.
In case salt exceeds specified limit, the contaminated surface shall be cleaned by method
as per Annexure-C of IS 12944-4 (water cleaning). After cleaning surface shall be
retested for salt after drying.

- Blast profile measurement — This shall be done as described in sec 6.2 of Annexure-1 of
this specification (Specification for thermally sprayed Aluminium).

- Test for blasting Media and Blasting air- this shall be done as described in sec 6.6 of
Annexure-I of this specification (Specification for thermally sprayed Aluminium).
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224

22.5

22.6

22.7

228

22.9

In addition to above, record should include type of shop primer already applied on equipment
e.g. zinc silicate, or zinc rich epoxy, or zinc phosphate.

Any defect noticed during the various stages of inspection shall be rectified by the contractor
to the entire satisfaction of Engineer-In-Charge before proceeding further. Irrespective of the
inspection, repair and approval at intermediate stages of work, contractor shall be responsible
for making good any defects found during final inspection/guarantee period/defect liability
period as defined in general condition of contract. Dry film thickness (DFT) shall be checked
and recorded after application of each coat and extra coat of paint should be applied to make-
up the DFT specified without any extra cost to owner, the extra coat should have prior
approval of Engineer-in-charge.

Primer Application

After surface preparation, the primer should be applied to cover the crevices, comers, sharp
edges etc. in the presence of inspector nominated by Engineer-In-Charge.

The shades of successive coats should be slightly different in colour in order to ensure
application of individual coats, the thickness of each coat and complete coverage should be
checked as per provision of this specification. This should be approved by Engineer-In-
Charge before application of successive coats.

The contractor shall provide standard thickness measurement instrument with appropriate
range(s) for measuring.

Dry film thickness of each coat, surface profile gauge for checking of surface profile in case
of sand blasting. Holiday detectors and pinhole detector and protector whenever required for
checking in case of immersion conditions.

Prior to application of paints on surfaces of chimneys, the thickness of the individual coat
shall be checked by application of each coat of same paint on M._S.test panel. The thickness of
paint on test panels shall be determined by using gauge such as 'Elkometer’. The thickness of
each coat shall be checked as per provision of this specification. This shall be approved by
Engineer-In-Charge before application of paints on surface of chimney.

At the discretion of Engineer-In-Charge, the paint manufacturer must provide the expert
technical service at site as and when required. This service should be free of cost and without
any obligation to the owner, as it would be in the interest of the manufacturer to ensure that
both surface preparation and application are carried out as per their recommendations. The
contractor is responsible to arrange the same.

Final inspection of finished coating shall consist of measurement of:
1) Paint dry film thickness (DFT),

2) Adhesion, and,

3) Holiday detection check as well as for finish and workmanship.

1} Coating DFT measurement shall be as per ISO 2808. Type II electromagnetic gauges
should be used for ferrous substrates. DFT gauge calibration, number of measurement

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — Alf rights reserved

Paae 193 of 683 - B828-000-83-44-FP-T-9510 * Rev A



5@@2]@ ENGINEERS STANDARD SPECIFICATION STANDARD SPECIFICATION
g@mﬁﬁeg@mA LIMITED

FOR SURFACE PREPARATION NO. ;—79-3020
R ] ev.
13WET ERRDRE I TR (A Gowt of Incia Underizking) AND PROTECTIVE COATING PAGE 45 OF 59

shall be as per SSPC-DA 2. Measured DFT shall be within + 10% of the dry film
thickness, specified in the specifications.

2) Adhesion of the primer to the steel substrate and intercoat adhesion of the subsequent
coat(s) after curing for at least a week after application of the topcoat shall be examined by
a knife test in accordance with ASTM D 6677. For the knife test, if the rating is better than
8, the adhesion is considered acceptable. The adhesion is destructive and tested areas shall
be repaired afterward using the spot repair procedure. Alternatively, the applicator may
perform the adhesion test on a steel coupon coated using the same surface preparation and
coating application procedure as the work piece. Adhesion testing shall be carried out for
each component at least once per 200 m” (2000 ft*) of coated surface.

3) Holiday testing shall be conducted in accordance with NACE SP 0188. For immersion
services, 100% of coated area shall be inspected for holidays. For atmospheric exposure,
10% of coated area which must include weld seams, corners and edges to be holiday
tested. Voltage at which test is to be carried out will depend upon DFT of coating being
tested and shall be as per NACE SP 0188. Any holiday is unacceptable and should be
marked and repaired immediately.

22.10 The contractor shall arrange for spot checking of paint materials for Specific gravity, glow
time (ford cup) and spreading rate.

22.11 Final Inspection of coating system

A final inspection shall be conducted prior to the acceptance of the work. The coating
contractor and the facility owner shall both be present and they shall sign an agreed inspection
report. Such reports shall include:
General

- Names of the coating contractor and the responsible personnel

- Dates when work was performed

Coating Materials
- Information on coating materials being applied
- Condition of coating materials received

Environmental Conditions
- Weather and ambient conditions
- Coating periods

Surface Preparation
- Condition of surface before preparation
- Tools and methods used to prepare surface
- Condition of surface after preparation

Coating Application
- Equipment used
- Mixing procedure prior to application
- Coating application techniques used
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Testing

- Type and calibration of inspection instruments used
- Type of quality control tests performed, and results

23.0 GUARANTEE

23.1  The contractor shall guarantee that the chemical and physical properties of paint materials used
are in accordance with the specifications contained herein/to be provided during execution of
work.

240 QUALIFICATION CRITERIA OF PAINTING CONTRACTOR/SUB-CONTRACTOR

Painting contractor who is awarded any job for EIL, Projects under this standard must have
necessary equipments, machinery, tools and tackles for surface preparation, paint application
and inspection. The contractor mush have qualified, trained and experienced surface
preparator, paint applicator, inspector and supervisors. The contractor supervisor, inspector,
surface preparator and paint applicator must be conversant with the standards referred in this
specification.

250 QUALIFICATION/ACCEPTANCE CRITERIA FOR PAINT COATING SYSTEM
25.1 Pre-Qualification of Paint Coating Manufacturer and his Products

Paint Coating manufacture meeting the following requirements shall be considered for supply
of their products. Contractor is advised to select coating manufacturer. Only after obtaining
prequalification from EIL for the manufacturer based on following requirements. Even those
manufacturers, whose names are appearing elsewhere in the tender document, under the list of
“EIL’s Recommended or Approved Vendors”, will also be required to meet the following
prequalification requirements.

- Manufacturer should have been in continuous business of paint coating formulation and
manufacturer for at least past 5 years.

- Manufacturer should posses past experience of supplying his products to hydrocarbon
processing industry or offshore platforms in the past 5 years.

- Coating manufacturer should have supplied at least 10000 litre of an individual product
to hydrocarbon processing industry or offshore platform.

- The manufacturer’s manufacturing procedure & QA/QC system shall meet ISO 9001
requirements and preferably should posses ISO 14000 certificate. :

- The Quality control set up should be manned by qualified paint technologists whose bio
data should be sent along with quality control organization chart.

- Pre-Qualification Testing:
Manufacturer should have got his products tested at least one time in last 3 years at a
reputed independent laboratory for the following test items. Test certificates which are
more than 3 years old will not be considered.
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Specific gravity ASTM D 1475
Dipping properties ASTM D 823
Film characteristics -
Solids content by weight ASTM D 2369
Drying time ASTM D 1640
Flexibility ASTM D 1737/ D 522
Hardness ASTM D 3363
Adhesion ASTM D 2197
Abrasion resistance ASTM D 968/ D 1044
DFT/coat As per SSPC guidelines
Storage Stability ASTMD 1849

Resistance to moisture vapour permeability for 2000 hrs | ASTM D 2247

Cyclic Test for the duration of 4200 h (25 cycles a 168 | ISO 7253, ASTM G353
hours)
% Zn in Dry film for Inorganic Zinc -
Silicate primer
Chemical Resistance test ASTM D 543
- 10% & 40% NaOH (applicable only for F-6 & F-15)

- 10% H,SO, (applicable only for F-6 & F-15)

- 10 % Nitric Acid test (applicable only for F-6 & F-15)
- Benzene / Toluene (applicable only for F-6 & F-15)

- Kerosene (applicable only for F-6 & F-15)

- Sea water (applicable onty for F-6 & F-15)

- MIBK test (applicable only for F-6 & F-15)
Resistance to water using water immersion (applicable | ASTM D 870
only for F6-, F-7, F-8, F-14 & F-15)

Dry Heat Resistance test

(applicable only for F-9, F-6A/B, F-2, F-15, F-16,
polysiloxane, heat resistance Al silicone)

Thermal shock resistance test ASTM D2485 -91
(only for F-9, F-6, polysiloxane)

Each coating product to be qualified shall be identified by the following

1) An infrared scan (fingerprint), for Part A and B, each component as per ASTM
D 2621

2) Specific gravity of Base and curing agent (Ref. ISO 2811)

3) Ash content (ASTM D1650), volatile and non-volatile matters (ISO 3251) of each
component

The identification shall be carried out on the batch, which is used for the Pre-
qualification testing. Pre-qualification of the products shall be carried out at an
independent laboratory.

Test shall be carried out at any one of the following laboratories and tests to be witnessed &
certified by third party inspection agency (TUV, BV, DNV).
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1ICT, Hyderabad
HBTI, Kanpur

DMSRDE, Kanpur

BIS Laboratories

UICT, Matunga, Mumbai
RITES, Kolkata

PDIL, Sindri

NTH, Kolkata

Contractor shall furnish to EIL for approval/ acceptance of all necessary
documents/information including test certificates to prove that the paint manufacturers, from
whom he intends to procure paint products, meet the various requirements for fulfilling the
pre-qualification criteria as given under section 25.1 above. The paint manufacturer shall be
qualified and approved for supply after review/assessment of the submission made by the
contractor.

25.2 Information to be furnished during delivery of coating system:

Contractor along with delivery of paint material has to furnish following information from
paint manufacturer to EIL for acceptance/approval of products.

a) Batch test certificates (Batch Testing)

Along with delivery to site of the paint products from pre-qualified coating manufacturer.
Contractor has to produce test certificate from paint manufacturer for each batch and for
each category of product for the following test items. Test to be witnessed & certified
by third party inspection agency. All test results must mention clearly the batch no. and
category of product tested. Tests to be conducted for following properties:

- Infrared scan for Part A and B, each component
- Specific Gravity
- % solids by weight (% zinc content in case of inorganic or organic zinc primer)

b) Product information sheet/ technical data sheet for each category of product.

26.0 METHOD OF SAMPLING & DISPATCH FOR LABORATORY TESTING
{Pre-Qualification tests (sec. 25.1), Batch testing (sec. 25.2) and Inspection testing (sec.
22.0)

26.1 Samples of coating materials should be submitted to the Govt. laboratory in sealed containers
with batch no. and test certificate on regular format of manufacturer’s testing laboratory. The
sampling shall be certified and sealed by a certifying agency.

26.2 All test panels should be prepared by Govt. testing agency coloured photographs of test
panels should be taken before and after the test and should be enclosed along with test report.

Sample batch no. and manufacturer’s test certificate should be enclosed along with the
report. Test report must contain details of observation and rusting if any, as per the testing
code.
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26.3 Manufacturers should intimate the company, details of sample submitted for testing, name of
Govt. testing agency, date, contact personnel of the govt. testing agency. At the end of the
test the manufacturer should submit the test reports to the company for approval.

26.4  Coating systems for panel test shall be decided after discussion with EIL.
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ANNEXURE-I

1.0

2.0

3.0

3.1

SPECIFICATION FOR THERMALLY SPRAYED ALUMINIUM (TSA) COATING
SCOPE

The following sections outlines the requirement of supply, application and testing of thermally
sprayed aluminum coatings (TSAC) for corrosion protectlon of insulated carbon steel piping
and equipments with design temperature not exceeding 540°C.

ITEMS TO BE THERMALLY SPRAYED

Steel Structures/equipments to be protected by TSAC shall be as per Tables 15.0 of this
standard specification. Structures, components thermally sprayed shall not have any uncoated
area or shall not be in mechanically connected by flanges etc to any uncoated bare steel work.
Such adjacent areas to TSA coated areas, if not coated by TSA shall have suitable paint
coating system as per the standard specification.

TSAC REQUIREMENTS
Surface Preparation

All the parts to be sprayed shall be degreased according to SSPC-SP 1. The absence of oil and
grease after degreasing shall be tested by method given elsewhere in the specification (Refer
Sec. 6.7). Thereafter the surface to be abrasive blasted to white metal finish as per NACE
1/SSPC-SP 5 for marine and immersion service. Using SSPC VIS 1, it is to be visually
assessed that the blast cleaned surface meets requirement of SSPC-SP 5. Thereafter clear
cellophane tape test as per ISO 8502-3 shall be used to confirm absence of dust on the blasted
surface. Finally blasted surface shall be tested for presence of soluble salts as per method ISO
8502-9. Maximum allowable salt content shall be considered 50mg/m’. (5 mlcrogramslcm )
In case salt content exceeds specified limit. The contaminated surface shall be cleaned by
method as per Annex C of IS 12944-4 (Water Cleaning). After cleaning the surface shall be
retested for salt content after drying. Testing shall be carried out at least on each component,
once per 200 m’ and a min of 3 times per shift during progress of work.

The blasting media shall be either chilled iron or angular steel grit as per SSPC-AB-3 of mesh
size G-16 to G-40. Copper, Nickel slag, Garnet or Aluminum Oxide as abrasives will also be
suitable having mesh size in the range of G16 to G24 (10-30 mesh), conforming to SSPC-AB-
1. Mesh size shall be required as appropriate to the anchor tooth depth profile requirement and
blasting equipment used. The blasted surface should be having angular profile depth not less
than 65 microns with sharp angular shape but shall not exceed 85 microns. The profile depth
shall be measured according to NACE standard RP 0287 (Replica Tape) or ASTM D 4417
method B (Profile depth gauge).

For manual blasting one profile depth measurement shall be taken every 10-20 m” of blasted
surface.

Surface preparation shall be completed in one abrasive blast cleaning operation wherever
possible.
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3.1.1

3.1.2

If rust bloom (visual appearance of rust) appears on the blast cleaned surface before thermal
spraying, the affected area shall be reblasted to achieve specified degree of cleanliness after
which only thermal spraying shall commence.

Air blasting pressure at nozzle shall be normally maintained at 100 psi. Air pressure and
media size should be reduced and adjusted to preclude damage/distortion to thin gauge
materials. Blasting time on work piece should be adjusted to only clean the surface and cut
required anchor tooth with minimum loss of metal. Blast angle should be as close to
perpendicular as possible but in no case greater than * 30 ° from perpendicular to work
surface. Blasting media must be free of debris, excessive fines, and contaminants such as
NaCl and sulfur salts (Ref. SEC 6.0 of this Spec). Blast cleaning shall not be performed when
the surfaces to be blasted are wet or less than 5°C above dew point temperature or when the
relative humidity in the vicnicity of the work is greater than 90%.

Blasting Equipment

The TSAC applicator shall use mechanical (centrifugal wheel) or pressure pot blast cleaning
equipment and procedures. Suction blasting equipment shall not be used. Sec 6.6.2 shall be
used to validate clean and dry air.

Feed Stock

The feed stock shall be in the form of wire. The feed stock shall be 99.5% aluminum of
commercial purity grade, its composition shall be in accordance with requirement of BS 1475
or ASTM B833 or ISO 209-1 type Al (wrought aluminum and aluminum alloys, wire). Wire
shall be supplied in protective wrapping indicating batch number and other details.

Thickness Requirement

The nominal thickness of finished TSAC shall be 250 microns having minimum value. of 225
microns at low thickness areas (valleys) and not more than 275 microns at peak areas.

The finished thickness shall be measured using SSPC-PA 2 type 2 fixed probe gauge
{Magnetic Gauge).

Coating Bond Strength Requirement

The TSAC coating shall have a minimum individual tensile-bond strength value of 1000 psi
for flame sprayed and 1500 psi for arc sprayed coating with an average of 2000 psi for arc
sprayed coatings. Minimum tensile bond strength should be achieved by proper anchor tooth
profile of blasted surface, laying down the TSA thickness in multiple passes and carrying out
TSA application under controlled environment

Porosity
All thermally sprayed metallic coatings will have porosity. For thermally sprayed aluminum

coatings porosity shall not exceed 15% of total surface area for flame sprayed coating and §%
for arc spray coating.
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4.0 THERMAL SPRAY APPLICATION PROCEDURE

Items in the atmespheric zone to be coated by TSA shall be applied by either Flame
spray or Arc spray method only. For coating under insulation, application shall be by
arc wire method.

4.1 Equipment Set Up
4.1.1 Thermal spray equipment shall be set up calibrated, operated (1) according to manufacturer
instructions/technical manuals and also TSAC applicators refinement thereto and (2) as
validated by Procedure Qualification (Sec 7.0 of this specification).
4.1.2 Spray Parameters
Spray parameters (see 4.1.3 below) and thickness of each crossing pass shall be set and shall
be validated with bend test (See 6.5 of this Spec).
4.1.3 Spray Parameters
Spray Parameters Method of Application
Arc wire Spray Flame Wire Spray
Arc voltage 27 V -
Air pressure 80 psi 80 psi
Steel surface cleanliness NACE-1 white metal NACE-1 wh{te metal /
ot Near white metal
Steel surface profile 75 microns (minimum}) 75 microns (min.)
Arc current 250-280A -
Coating thickness 225 microns (nominal) 225 microns(Nominal)
Coating adhesion > 1500 psi (Total coating),see 3.1.4 >1000 psi
Coating porosity Less than 8% Less than 15%.
Spray dtstance' (spray Gun 6-8” 577
work piece)
Spray Pass width 40mm 20 mm
The above parameters to be validated with a bend test by the contractor before start of work
(for details of bend test see Sec 6.5 of this Spec).
4.2 Post Blasting Substrate Condition and Thermal Spraying Period.
4.2.1 The steel surface temperature shall be at least 5°C above dew point of ambient air temperature.
Steel substrate surface temperature shall be recorded by with a contact pyrometer.
Thermal spraying should commence within 15 minutes from the time of completion of blasting
4.22 Holding Period

Time between the completion of final anchor tooth blasting and completion of thermal
spraying of blasted surface should be no more than four hours. If within this period rust bloom
appears Sec 4.4.10f this specification will apply.
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4.3 Pre-Heating

For flame spraying, the initial starting area of 1-2 square feet to be preheated to approx.120°C
to prevent condensation of moisture in the flame on the substrate. For arc spraying the
preheating is not required.

4.4 Thermal Spraying

Spraying should commence only after validation of equipment set up by procedure
qualificationtest  and spray parameter validation tests described in Sec 7.0 and 6.5
respectively. Thermal spraying must commence within 15 minutes from the time of
completion of blast cleaning

The specified coating thickness shall be applied in several crossing passes. The coating bond
strength is greater when the spray passes are kept thin. Laying down an excessively thick spray
pass increases the internal stresses in TSAC and decreases the bond strength of total TSAC.
The suitable thickness for crossing passes shall be determined by procedure qualification test
described in Sec 7.0 of this specification.

For manual spraying, spraying to be done in perpendicular crossing passes to minimize thin
spots in coating. Approx. 75-100 microns of TSAC shall be laid down in each pass.

The surface geometry of the item or area to be sprayed should be inspected before application.
The spraying pass and sequence shall be planned according to following.

- Maintain Gun as close to perpendicular as possible and within 30° from perpendicular to
the substrate.
- Maintain nominal standoff distance and spray pass width as given below:

Spray pass width
Spray method Standoff (Inches) (Inches)
Arc Wire 6-8 1 %(40mm)
Flame wire 5-7 ¥ 20mm )

4.4.1 Rust Bloom (Visual appearance of rust or Discoloration)

If Rust bloom appears on the blasted surface before thermal spraying, the affected area shall be
reblasted to achieve the specified level of cleanliness.

If Rust bloom in form of discoloration, or any blistering or a degraded coating appears at any
time during application of TSAC, then spraying shall be stopped and acceptable sprayed area
shall be marked off. The unsatisfactory areas shall be repaired to the required degree of surface
cleanliness and profile.

Blast the edges of the TSAC to provide for 2-3” feathered area overlap of the new work into
existing TSAC.

Then apply TSAC to the newly prepared surfaces and overlap the existing TSAC to the extent
of feathered edge so that overlap is a consistent thickness.
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442 Masking

Masking all those parts and surfaces which are not required to be thermally sprayed as
instructed by purchaser should be inspected by applicator to ensure that they are properly
marked and covered by purchaser.

Complex geometries (flanges, valve manifolds, intersections) shall be masked by applicator to
minimize overspray i.e. TSAC applied outside spray parameters (primarily gun to substrate
distance and spray angle).

443 TSAC Finish

The deposited TSAC shall be uniform without blisters, cracks, loose particles, or exposed steel
as examined with 10 X magnification.

5.0 SEALER

Sealant shall be applied after satisfactory application of TSAC and completion of all testing
and measurements of the finished TSAC as per Sec 6.0 of this specification.

For shop workSealer shall be applied immediately after thermal spraying and for field work
sealer shall be applied within 8 hours. The sealcoat shall be thin enough to penetrate into the
body of TSAC.

The sealant shall be Silicone Alkyd Aluminium paint having DFT not more than 35-40 micron.
Typically seal coat shall be applied at a spreading rate resulting in theoretical 38 microns DFT.
The seal coat shall be applied in accordance with SSPC-PA 1 and the paint manufacturer
instruction for sealing.

6.0 TESTING AND MEASUREMENT SCHEDULE
6.1 Surface Finish

That the blasted cleaned surface meets the required criteria (NACE 1/SSPC-SP 5) shall be
visually inspected using SSPC-VIS 1. The clear cellophane-tape test as per ISO 8502-3 shall
be used to confirm absence of dust or foreign debris on the cleaned surface. Checks shall be
done on each component at least once per 200 m” of blasted surface and minimum of 3 checks
per shift.

6.2 Blast Profile Measurement: (In-Process testing during actual production before application
of TSA coating)

The angular profile depth measurement shall be done by profile tape as per method NACE
Standard RP 0287 or ASTM D 4417 method B (Profile depth gauge micrometer). Spot
measurement shall be carried out every 15m® of blasted surface. At each spot three
measurements shall be taken over an area of 10 cm’ and average of measurements to be
recorded and reported.

If profile is <65 microns blasting shall continue till grater than 65 microns depth profile is
achieved.
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6.3

6.3.1

6.3.2

633

6.3.4

6.3.5

6.3.6

6.4

6.5

6.5.1

TSAC Thickness (In-Process Testing For finished coating during regular production)

TSAC finished thickness shall be measured using SSPC-PA 2 type 2 fixed probe gauge.

For flat surfaces, measurements shall be taken along a straight measurement line, one
measurement line for every 15 m’ of applied TSAC shall be selected along which 5

measurements to be taken at 25 mm internal and average to be reported.

For curved surface or complex geometry, 5 measurements shall be taken at a spot measuring
10 cm? in area. One spot to be taken for every 15 m’ of applied TSAC area.

The TSAC thickness in surface changes or contour changes, welds and attachments shall be
also measured and reported.

If TSAC is less than specified minimum thickness, apply additional TSAC until specified
thickness range is achieved.

All locations and values of TSAC thickness measurements shall be recorded in Job Record
(JR).

Tensile Bond Testing (In-Process testing for finished coating during regular production)

- Tensile Bond strength of the TSAC finish coat shall be determined according to
ASTM D 4541 using a self-aligning adhesion tester.

- One measurement shall be made every 50 m’. If tensile bond at any individual spot
is less than 1000 psi for flame sprayed coating and 1500 psi for arc sprayed coating
the degraded TSAC shall completely removed and reapplied.

- The tensile bond portable test instrument to be calibrated according to ASTM C 633

Bend Tests

Bend test shall be carried out at beginning of each work shift. Bend tests shall also be

conducted on sample coupons before start of thermal spraying work to qualify the following as

mentioned earlier in this specification.

- To qualify spray parameters and thickness of each crossing pass.

Test Procedure

a) Five corrosion control steel coupons each of dimension 50 mm x 150 mm x 1.3 mm
thk. to be prepared.

b) Surface shall be prepared by dry abrasive blast cleaning as per this specification.

<) TSAC shall be applied as per specified thickness range. TSAC should be sprayed in
crossing passes laying down approx. 75-100 microns in each pass.

d) TSAC applied coupons shall be bent 180 ° around a 13 mm diameter mandrel.
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e) Bend test shall be considered passed if on bend radius there is

- No cracking or spalling or lifting by a knife blade from the substrate
- Only minor cracking that cannot be lifted from substrate with a knife blade.

) Bend test fails if coating cracks with lifting from substrate.
6.6 Tests for blasting media, blasting air
6.6.1 Blasting Media (For every fresh batch of media and one random test during blasting)

Blasting Media shall be visually inspected for absence of contamination and debris using 10 X

magnification.
a) Inspection for the absence of oil contamination shall be conducted using following
procedure :

- Fill a small clean 200 ml bottle half full of abrasive.
- Fill the bottle with potable water, cap and shake the bottle.
- Inspect water for oil film/slick. If present, the blasting media is not to be used.

b) Soluble salt contamination if suspected shall be verified by method ASTM D 4940. If
present, media to be replaced.

c) Clean blasting equipment, especially pot and hoses, and then replace blasting media
and retest.

6.6.2  Test for Blasting Air (Once Daily before start of blasting and once at random during blasting)

The air for blasting shall be free from moisture and oil. The compressor air shall be checked
for oil and water contamination per ASTM D 4285.

6.7 Test for presence of oil/grease and contamination

The steel substrate after degreasing as per SSPC-SP 1 shall be tested as per following
procedure to validate absence of oil and grease contamination.

a) Visual inspection - Continue degreasing until all visible signs of contamination are removed.
b) Conduct a solvent evaporation test by applying several drops or a small splash of residue-free
trichloromethane on the suspect area especially pitting, crevice corrosion areas or depressed
areas. An evaporation ring formation is indicative of oil and grease contamination.
Continue degreasing and inspection till test is passed.

7.0 TSAC APPLICATOR QUALIFICATION

Following tests to be carried out as part of procedure qualification test for the applicator.
- Thickness measurement
- Coating bond strength
- Porosity test
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- Bend strength

TSAC applicator’s surface finishing and application process and equipment set up, calibration
and operation shall be qualified by application of TSA on a reference sample which shall be
used as a comparator to evaluate the suitability of application process. Only that applicator will
be permitted to carry out the work when test specimens coated by the applicator meets the
desired requirements as cited below.

The sample shall be made of a steel plate measuring approx. 18”x 18 x 14" thick. If the actual
work is less than 4” thick then the sample to be made from material of representative
thickness.

The surface preparation, TSAC application shall be made with actual field equipments and
process/spray parameters and procedures as per the specification. The depth profile of blasted
surface, TSAC coating thickness for each cross pass and total thickness range shall be as per
specification.

The surface preparation and thermal spraying shall be carried out in representative
environmental conditions spraying with makeshift enclosure.

71 After application of coating, thickness and tensile bond measurements shall be made in
following manner.

- Divide the sample piece into four quadrants.

- Measure thickness along the diagonal line of each quadrant.

- Four each quadrant five in-line thickness measurements at 17 interval shall be done
using SSPC-PA 2 type 2 fixed probe gauge. Thus a total of four “five in line”
thickness measurements to be done for the whole sample.

- One tensile bond measurement using ASTM D 4541 type III or IV portable self
aligning test instrument to be done at centre of each quadrant. Total of 4 measurements
for the sample.

- One porosity evaluation test by Metallographic examination shall be conducted to
demonstrate the achievement of porosity within the limits specified. Sample shall be

prepared for Metallographic examination as per ASTM E - 3.

- The procedure shall be considered qualified if thickness and tensile-bond strength and
porosity values meet the specification requirement.

7.2 Bend test: Bend test shall be carried out as detailed at sec. 6.5 of this specification.
Applicators thermal spray equipment set-up, operation and procedure of application including
in-process QC checkpoints adopted during procedure qualification as described above should
be always subsequently followed during entire duration of work.

8.0 DOCUMENTATION

The following information shall be provided by TSAC applicator before award of work.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL = All rights reserved

Paae 206 of 683 - B828-000-83-44-FP-T-9510 * Rev A



sﬁ]ﬁaﬁ ENGINEERS STANDARD SPECIFICATION STANDARD SPECIFICATION
gga[ﬁﬁ}ag@n\up\ UMITED  FOR SURFACE PREPARATION NO. 6-79-0020

TR X ; i Rev. 0
o 14 Gout of Inca Undertiding AND PROTECTIVE COATING PAGE 58 OF 59

- TSAC application process consisting of equipment capabilities and their technical
parameters, feed stock material and source of procurement.

- Detailed application procedure and in-process quality control check points for (a)
surface preparation (b) thermal spraying (c) seal coats.

- Type and specification of instruments to be deployed for measurement of blast profile
depth, TSAC thickness and tensile bond.

- Paint manufacturer data sheet for the selected sealing coat to be applied.
9.0 RECORDS

- The TSAC applicator shall maintain job record to record production and QC
information. All the results of the tests and quality control checks shall be entered in
the record for each component/part thermally sprayed. All the result of tests
(thickness, tensile bond, bend tests) and other validation tests (e.g. procedure
qualification test, test for surface cleanliness after abrasive blasting, test for
cleanliness of abrasives and air) shall also be recorded and duly signed by owner.

- All the information mentioned in Sec 8.0 above should also form part of the Job
record.

- Any modification affected after procedure qualification in the procedure, QC, spray
parameter, equipment spec to the original information (submitted before award of the
work) must also form part of Job record.

10.00 WARRANTY

The TSAC applicator shall warrant the quality of material used by providing the purchaser
with a certificate of materials used to include

- Spray feed stock: Alloy type/designation, Lot Number, wire diameter, chemical
analysis, name of supplier, manufacturer.

- Sealant: Name of manufacturer, application data sheet.

11.0 SAFETY
The TSAC applicator shall follow all safety procedures required by the purchaser/owner.
Owner shall also give compliance requirement to be followed by applicator. The applicator
shall follow all appropriate regulatory requirements.

12.0 CODES AND STANDARDS

This specification shall apply in case of conflict between specification and following
applicable standards:
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AWS C.2.17 Recommended Practice for Electric arc Spray.
ASTM C 633 Test Method for Adhesive/Cohesive Strength of Flame Sprayed Coatings.

ASTM D 4285 Method for indicating Oil or Water in Compressed Air.
ASTM D 4417 Test Method for Field Measurement of Surface Profile of Blasted Steel.

BS 2569 Specification for Sprayed Metal Coating.
NACE Standard RP | Field Measurement of Surface Profile of Abrasive Blast Cleaned Steel
0287 Surfaces Using a Replica Tape.
ASTM D 4541 Ez:e;rslethod for Pull-Off Strength of Coating Using Portable Adhesion

Guide for the Protection of Steel with Thermal Spray Coatings of
ANSIAWS C2.18 Aluminum, Zinc and Their Alloys and Composites.
NACE No. 12/AWS | Specification for the application of thermal spray coatings (Metallizing) of
C2.23M/SSPC-CS aluminum, zinc, and their atloys and composites for the corrosion
23.00 protection of steel.
The inspection of coatings and linings: A Handbook of Basic practice for

SSPC Publication Inspectors, Owners, and Specifiers.
SSPC-AB 1 Mineral and Slag Abrasives.
SSPC-AB 3 Ferrous Metallic Abrasives.
SSPC-PA 1 Shop, Field, and Maintenance Painting of Steel.
SSPC-PA 2 Measurement of Dry Coating Thickness with Magnetic Gages.
NACE No. 1/8SPC- | White Metal Blast Cleaning.
SP 5
NACE No. 2/SSPC- | Near —White Metal Blast Cleaning.
SP 10
SSPC-VIS 1 Guide and Reference Photographs for Steel Surfaces Prepared by Dry
Abrasive Blast Cleaning.
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SELECT BACKFILL
(AS PER SPEC.

NO. 6—71-0051)

orc/ /7NN

TRENCH IN CONSOLIDATED ROCK

— w v - W —
A 4 L' L' v 3 A v ~
- v v v v v ///&
A 4 v A W v ~ A w
WARNING vy v
MAT/TAPE OR MESH oy oy oy vy vy @
£ 4 v A 4 v v v v v (]
\ 4 h 4 v W ~ ~w A 4 W 8
W W v W ~ W W = o
+D/2+50, D/2+300+ + « \ Z
K% - v - ¥ - N =
v ol 3 ada
v. v A4 N v A 4 V . ¥ - o
: N et o
N
\' [a)
Q
e}

& TO BE MINIMUM
DEPENDING ON SOIL
CONDITIONS

(WHICHEVER IS LOWER) CONDITIONS
— T v v v v . v . v
\/ Y v v v v v v v v
v v v v v v v v v v v
v v v v v v v v v v ///&\
+ v v v v hd A4 A4 A4 v v v v v v v v
v v v v v v v v v v - v v v e v
e We P .'.'.'.'.'. oYe W, ' oYe '.' " AL [+
BACKFILL B TR S
(&}
v v e v v v v v v v - - 4 v v .
v v v v v *D/z"'soy D/2+300 v o v v v g
SPALL GRAVEL v - - v v | v v v v v | « - -
LAYER AR, e
v v o
v - S
BACKFILL A . v
v a

WARNING

X TO BE MINIMUM
DEPENDING ON SOIL

MAT/TAPE OR MESH

NOTES:

ALL DIMENSIONS ARE IN mm, UNLESS SPECIFIED OTHERWISE.
ALL THE TRENCH DETAILS SHALL BE AS PER STANDARD NO. 7-71-0005.
3. THIS STANDARD IS APPLICABLE FOR WARNING MAT/ TAPE (TYPE-1

N -

OFC

TRENCH IN SAND DUNES (ELEVATED)
(CROSS SECTION)

DEVICE) INSTALLATION OVER PIPELINE.

4. WIDTH OF THE WARNING MAT/ TAPE (TYPE—1) OR MESH (TYPE—2) SHALL BE D+350 mm, WHERE 'D’ IS THE OUTSIDE

DIAMETER OF THE PIPELINE.

5. WARNING MAT/TAPE (TYPE-1) OR MESH (TYPE—2) SHALL BE MANUFACTURED AND TESTED STRICTLY AS PER EN

12613:2009.

6. WARNING MAT/TAPE (TYPE—1) OR MESH (TYPE—2) MATERIAL SHALL BE POLYETHYLENE (PE) OR POLYPROPYLENE (PP)
AND SHALL BE NON—BIODEGRADABLE TYPE. MATERIAL SHALL ALSO HAVE NON—TOXIC AND ANTI-RODENT PROPERTIES.

7. THICKNESS OF WARNING MAT/TAPE (TYPE—1) SHALL BE 0.5 mm, IT SHALL WITHSTAND THE TENSILE LOAD OF 200 N
AND SHALL BE TESTED AS PER EN 12613:2009. THICKNESS OF THE WARNING MESH (TYPE—2) SHALL BE SUCH THAT IT

WARNING DEVICE) OR MESH (TYPE—2 WARNING

SHALL WITHSTAND THE TENSILE LOAD OF 300 N AND SHALL BE TESTED AS PER EN 12613:2009.

8. WARNING MAT/TAPE (TYPE—1) OR MESH (TYPE-2) SHALL BE UV RESISTANT AND SHALL BE TESTED AS PER EN ISO

4892-1.

9. TRANSVERSAL RIGIDITY TEST SHALL BE CONDUCTED FOR WARNING DEVICES (TYPE-1 AND TYPE—2) ACCORDING TO EN

12613:20089.
10.

OF NON-DETECTABLE TYPE WITH HIGH ABRASION RESISTANCE.

1.

WARNING MAT/TAPE (TYPE—1) OR MESH (TYPE—2) SHALL BE OF GOLDEN YELLOW COLOR WITH LETTERS PRINTED IN RED

THE ART WORK SHALL BE PRINTED IN ENGLISH AND LOCAL LANGUAGE AT EVERY ONE METER DISTANCE AND CONTAIN

(CROSS SECTION)

THE INFORMATION AS BELOW:

0. HIGHLY INFLAMMABLE HIGH PRESSURE GAS/ OIL PIPELINE BELOW

b. OWNER'S LOGO

c. IN CASE OF EMERGENCY PLEASE CONTACT PHONE NOS.............

.IN CASE OF MESH (TYPE—2), WIDTH OF CENTRE BAND SHALL BE 100 mm TO PRINT THE INFORMATION AS PER

REQUIREMENTS MENTIONED IN NOTE—11 ABOVE AND IT SHOULD BE INTEGRAL PART OF THE MESH.

M T el &.
! 7 K
1 29.09.20 | REVISED & REISSUED AS STANDARD A swol O W bviore]  w S oo s o STANDARD No.
me 0 21.08.15 ISSUED AS STANDARD A K SNGH RAJ KISHOREl  VNAY NATTAL s awe| TYPICAL DETAILS OF WARNING DEVICES
s flleids Rev. Prepared | Checked |Sis. Commitiee| Stds Bureau | (MAT/ TAPE OR MESH) FOR PIPELINE 7-71-0031 Rev. 1
(VR SRR T ) (A Gowt. of Indla Undertaking) Date Purpose Convenor Chairman
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SL NO. DESCRIPTION PAGE NO.

1.0 INTRODUCTION

2.0 SCOPE OF WORK FOR CP SYSTEM

3.0 APPLICABLE CODES AND STANDARDS

4.0 SYSTEM IMPLEMENTATION

5.0 CATHODIC PROTECTION DESIGN PARAMETERS
6.0 CATHODIC PROTECTION DESIGN CRITERIA

7.0 LIST OF ATTACHMENTS
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DOCUMENT No.

gGilfelere’ @ ENGINEERS
@ NDIA LIMITED (Cslfg$:Tg;IV\é?Vl|TVIKS) B828-000-06-45-CSW-01, RO
HITA EFEEH D IHH) (A Govt of India Undertaking) ] Page 306
1.0 INTRODUCTION
1.1.  M/s GIDC & JIA, Jhagadia, Gujarat intends to install a PCCP water pipeline from Rundh,

1.2.

1.3.

1.4.

1.5.

1.6.

2.0

3.0

Guijarat to Jhagadia, Gujarat.

The PCCP pipeline length is approx.. 24.5 km long and internal diameter is 1500 mm. The
pipeline runs from well intake terminal in Rundh, Gujarat to receipt terminal in Jhagadia,
Guijarat.

This document covers details of work tendered, scope of work, and scope of supply pertaining
to the pipeline and associated facilities for Detailed Engineering, Procurement, Construction,
Inspection, Testing, Pre-Commissioning and Commissioning assistance of the water pipeline,
and associated facilities.

The overall scheme of the water pipeline is indicated in the schematic drawing no. B828-000-
83-44-30001 attached with the Tender. The Schematic indicates the overall details of the water
pipeline system in brief and is for reference purpose. Contractor’s quotation shall be based on
complete scope of work and all documents/ drawings form part to the tender document.

Details of associated scope of work pertaining to civil, structural, cathodic protection works, etc.
are covered elsewhere in the Tender document.

This document shall be read in conjunction with bill of quantities/ schedule of prices, master
index, specifications, standards, drawings, and other documents forming part of Tender
document.

SCOPE OF WORK FOR CP SYSTEM
The CP system shall be provided to the Coated casing envisaged in this tender.

The CP contractor engaged by main Contractor is required to provide sacrificial cathodic
protection system for the the coated casings of the pipeline with multiple number of Pre-packed
20kg anodes (note: the indicated weight is bare anode weight/ minimum net weight without any
backfill) on each side of coated casing for a design life of minimum 10 years.

IP-55 rated test stations shall be provided for casings along with potential monitoring facility.

This specification defines the requirements of design, supply, installation, testing and
commissioning of the cathodic protection system for the coated casings of the pipeline. All work
shall be carried out conforming to the scope of work, design basis, data sheets, specifications,
standards, drawings, etc. as per the provisions of GCC, SCC.

The make of the equipment/ materials shall be strictly as per the approved vendor list.
APPLICABLE CODES AND STANDARDS

The system design, performance and materials to be supplied shall conform to the
requirements of the latest revision of following standards as a minimum:
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gBar mﬁ E{H{:‘EﬁTED (Cslfgigém\é?ms) B828-000-06-45-CSW-01, R0
Page 4 of 6

NACE RP0169 : Control of external corrosion on underground or submerged Metallic
Piping systems

6-51-0027, :  Specification for Sacrificial anode cathodic protection system for
Pipelines

6-51-0029 . Specification for equipment/ material for cathodic protection System
for pipelines

ISO 15589-1 . Petroleum and natural gas industries- Cathodic protection for pipeline

transport systems (part-1 : On-land Pipelines)

4.0 SYSTEM IMPLEMENTATION

All work to be performed and supplies to be effected as a part of contract shall require specific
review by OWNER/ EIL. Major activities requiring review shall include but not be limited to the
following:

a) CP system detailed engineering package which includes design calculations,
Datasheets, Drawings, testing and installation procedures, Field testing, commissioning
procedure

b)  Anode test certificates.

d)  As built documentation.

5.0 CATHODIC PROTECTION DESIGN PARAMETERS
Following parameters shall be considered for cathodic protection system.

5.1 The pipe protection current density of 300 /A/m? applicable for marshy area shall be

considered.
5.2 Safety factor for current density : 1.3
5.3  Anode utilisation factor : 0.85 for solid anodes
54 Pipeline natural potential : (-) 0.45V.

6.0 CATHODIC PROTECTION DESIGN CRITERIA
Cathodic protection system shall be designed to meet the following criteria:

6.1 The pipe to soil potential measurements shall be between (-) 0.95 V (ON) and (-) 1.5 V (ON) for
polyethylene coated pipe lines and between (-) 0.95 V (ON) and (-) 1.7 V (ON) for fusion
bonded epoxy/ coal tar coated pipe lines with respect to a copper/ copper sulphate reference
electrode.

6.2 A positive potential swing of 50 milli volts or more shall be considered sufficient to indicate the
presence of an interaction/ interference situation requiring investigation and incorporation of
mitigation measures by the CONTRACTOR.
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g5z ftioics = INDIA LIMITE (CP SYSTEM, SMMS)
Page 5 of 6

7.0 LIST OF ATTACHMENTS

STANDARD SPECIFICATION

S| No. Specification No. No. of | Rev. | Title
Sheets
Specification for sacrificial anode
1. 6-45-0027 18 2 | cathodic protection system for
pipelines.
Specification for equipment /
2. 6-45-0029 17 1 material for cathodic protection
system for pipelines
INSTALLATION STANDARDS
SI No. Document No. No. of Rev Title
Sheets
1. 7-45-0602 1 1 Pre-packed magnesium anode
2. 7-45-0604 1 1 | Test station with foundation details
3. 7-45-0605 4 T | Test station connection schemes
4. 7-45-0606 1 T | Galvanic anode installation.
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TYPICAL CRANKING DETAIL STANDARD No.

RS
sguﬁﬁég@IthA LIMITED OF REBAR AT 7-68-0062 REV. 7
o SRS (A Gow. o indh Undesing) BEAM AND COL. JUNCTIONS
Page 1 of 1
Mg z
(&)
=z
=)
o
3
FLOOR SLAB — 8 / CONST. JOINT
.)(._—,
o
un
MAX. SLOPE 1:6 {
CONéT. JOINT
N
ELEVATION

TYP. DETAIL AT BEAM COLUMN JUNCTION

/ CRANKING IN R/F
5 "
/ (TYPY

/ OF MAIN BEAM
MAIN BEAM i i MAY. SLOPE IN 1:6
P — (TYP)

\ CRANKING IN R/F OF
ELEVATION SECONDARY BEAM

TYP. DETAIL AT JUNCTION OF TWO
BEAMS OF SAME DEPTH

_——\ -
MAX. SLOPE 1:6 1L————<
"] [ ]
N J\:—l
PLAN

TYP. DETAIL AT JUNCTION OF BEAM AND
COL. OF SAME WIDTH

NOTE:
ALL DIMENSIONS ARE IN mm. L
.AJ é A y
7 04.03.2024 REAFFIRMED AND ISSUED AS STANDARD  pulwor oo paut R, Y- A—
6 06.06.2018 REAFFIRMED AND ISSUED AS STANDARD s AVK R.SRIVASTAVA RK TRIVED!
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gGifclored @ ENGINEERS STANDARD No.
sisn it @ NDIA LMITED METAL INSERT PLATES 7680056 Rev. 3

(HIPA STEIT O JUDH) (A Gowt of India Undertaking)

Page 1 of 7

GENERAL NOTES :-

1. ALL LUGS SHALL BE OF HIGH STRENGTH DEFORMED BARS OF GRADE Fe500/Fe500D CONFORMING TO IS 1786
(WITH GUARANTEED WELDABILITY) AND SHALL BE CONNECTED TO METAL INSERT PLATES BY 6 mm FILLET
WELDS AS SHOWN IN SKETCHES.

2. METAL INSERT PLATES SHALL BE OF GRADE E250, CONFORMING TO IS 2062 (GR—A/BR/BO).

3. METAL INSERT PLATES MARKED ON DRAWING REFER AS UNDER

IP-(A) @ (C)
IP = INSERT PLATE

A TYPE OF INSERT PLATE

c ELEVATION OF INSERT PLATE (TOP EDGE)

e.g IP-R9a @ EL.110.300 MEANS INSERT PLATE TYPE R9a AT EL.110.300.
4. METAL INSERT PLATES SHALL BE KEPT FLUSH WITH CONCRETE SURFACE.
S. THE LONGER SIDE OF METAL INSERT PLATE SHALL BE KEPT VERTICAL UNLESS SHOWN OTHERWISE.
6. METAL INSERT PLATE ON COLUMN OR BEAM SHALL BE KEPT SYMMETRICAL ABOUT G OF COLUMN OR BEAM,

UNLESS SHOWN OTHERWISE.

d 4

-
8 14.03.24 REVISED AND ISSUED AS STANDARD MMANUEL  SUDIP Mot ANURAG SINHA MAINAK NANDI
7 06.06.18 REAFFIRMED AND ISSUED AS STANDARD cs AVM R SRIVASTAVA RK_ TRIVEDI
Rev. Prepared Checked Stds. Committee Stds. Bureau
No Date Purpose b by Convenor Chairman
] y Y Approved by
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STANDARD No.

A LIMITE
gl o INQI SHIBATED METAL INSERT PLATES TGHIER Riw. §
Page 2 of 7
LUG BENDING DETAILS
160 M.l. PLATE 150
o LW 12§ LUG (TYP)

©

A2z ’///A/
= ﬁ ~

150

30

METAL INSERT DETAIL
ON TOP OF SLAB

e

e asa)
]
J_'so

RNNNNNNY

METAL INSERT DETAIL
ON SIDE OF BEAM

200

50

j: (VIIIID VISV I IIP)

9[ 150(LW) ¥1 2 LUG

M.l. PLATE
METAL INSERT DETAIL

ON BOTTOM OF BEAM

(FOR ALTERNATE DETAIL REF. SHT. 7 OF 7)

30

TN\ %Y/t

NS A\NAN'\NANNNNANNN|

12

100
(Lw)

M.l. PLATE

METAL INSERT DETAIL
ON BOTTOM OF SLAB

1/1 50

10 V_T
V/"
5
3 7
: ; /r
8| [ \l
7
M.J. PLATE— [
R.C.C. BEAM 2
I\l ]
VIEW 1-1
/ 80
A
tw
12 { LUG
tw = THICKNESS
OF M.
PLATE
7]
M1 PLATE— o| 8
z
L

J\

METAL INSERT DETAIL
ON COLUMNS

A+B = LUG EMBEDMENT REQUIRED
AS PER SHT. 4,5,6 OF 7

Format No. 8-00-0001-F4 Rev.0

Paage 217 of 683 - R828-000-83-44-FP-T-0510 ' Rev A

Copyright EIL = All rights reserved



sﬁlfaae‘i ENGINEERS STANDARD No.

gfean fafaégﬁ i INDIA LIMITED METAL INSERT PLATES —
Page 3 of 7
LUG BENDING DETAILS
M.I. PLATE
LUG
A o/
g . .
78
] "
5[ g
Z) <
%
79
2 —
%
d g = DIA OF LUG
LW = WELD LENGTH AVAILABLE
BENDING DIMENSIONS FOR 12¢ & 16§ LUGS
(FOR SPACING OF LUGS > 190)
(NOT APPLICABLE FOR S1, S2, R1 & PS1)
—N—
1mm GAP | . Smm WELD
" /— LUG
N e
| +
%} g _—_—_—_:' 6
PLUG WELD: x_r
6
M.l. PLATE
+
WELD DETAIL OF 12§ & 16 § LUGS WITH M.l. PLATE
(FOR SPACING OF LUGS < 190)
(VALID FOR S1, S2 R1 & PS1)
M.l. PLATE
[LUG
” __V_._._ _________________ _i
BENDING DIMENSIONS FOR 12§ & 16¢& LUGS
(VALID FOR R9, R10, R12, R13, R14, PS11, & PS12)
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gSfetzres @ ENGINEERS STANDARD No.
By Dren @ O LMITED METAL INSERT PLATES
(HIZA ST M1 IUHH) (A Gowt of India Undertaking) 7'68'0056 ReV. 8
Page 4 of 7
S/R DESIGNATES
z = DETAILS OF INSERT PLATE & k DETAILS OF INSERT PLATE
2|8 |2 2|8 |8
(@] [ =1 L (@] [ = [T
Zle[B81g PLAN CROSS SECTION [Z | & | & | 2 PLAN CROSS SECTION
w|leE|S|E wle || E
90 Q195 ,195 30
1
Sta| 12 | 12 s7al 12 |12 1
K 0 :
o —
1. 1 4 7. g i ; §
S1b| 16 | 16 0 S7b| 16 | 16 — -
SIZE 150x150 SIZE 450x450
140 90
s2al 12|12 Ria| 12 | 12
P s e
s2b| 16 | 16 300 R1b| 16 | 16 300
SIZE 200x200 SIZE 150x200
95 95 Q, 90 3Q
S3a| 12 | 12 R2al| 12 [ 12 ]
I .
3. I é 9. &
S3b| 16 | 16 - R2b| 16 | 16 . _—
SIZE 250x250 SIZE 150x300
120 120 3Q 140 3Q
S4a| 12 | 12 1 R3a| 12 | 12 1
4. ¥ | ] { 10. i
S4b| 16 | 16 |50 | R3b| 16 | 16 |50
SIZE 300x300 SIZE 200x300
145 145 30 140 3Q
S5a| 12 | 12 R4a| 12 | 12 :
5. 11. %I
Ssb| 16 | 16 50 R4b| 16 | 16 ! 350
SIZE 350x350 SIZE 200x400
Q,170 170 30 190 3Q
Séa| 12 |12 - RSa| 12 | 12
6. 3 i ' i é 12. %I
S6b| 16 | 16 RSb| 16 | 16 | |
350 350
SIZE 400x400 J'—" SIZE 250x300
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S @ SR ren SERAR R
N4
giSan fetfsics e INDIA LIMITE METAL INSERT PLATES 7-68-0056 Rev. 8
Page 5 of 7
R DESIGNATES
E & DETAILS OF INSERT PLATE = = DETAILS OF INSERT PLATE
2|8 |¢g |2 8|2
o [T =i w O | v =4 v
Pl | B35 PLAN CROSS SECTION [ Z | & | 8 | 2 PLAN CROSS SECTION
wlE|S|E G|lE|S|E
190 3%:1345!45 S0
R6a | 12| 12 R12d| 12 | 12
13 of [T 19. Z
Réb | 16|16 | gF 350 R12b| 16 | 16 I | Io |00
SIZE 250x400 SIZE 350x5
190 30, 145145 30
G I
R7a | 12| 12 ﬁE'F ] R13al 12 (12 | 2 :*
o ["+) Ol
= 0 8 v
-@ 20. o |1
14 S i i =] é’ R
A & =X
R7b | 16 [ 16 | ™ | 00 l R13b 16 [ 16 | O3 o
o)
R8a | 12 | 12 R14al 12 [ 12 | § %—5’#
o ! [}
~
15. o ’%— 21. c .II 1]
{jmmi e
R8b | 16 | 16 350 R14b| 16 | 16 p
SIZE 300x400 SIZE 400x500
3%‘ l! 20, ]20|: I._‘SO
R9a | 12 |12 | [
o Q
16. 2
(e}
ROb | 16 [ 16 | B 408
R10d 12 | 12
17
R10b 16 | 16 pres
R11q 12 | 12
a 8 _:F
18 2 —L—lEIP—i
R11Y 16 | 16 i
SIZE 350x400
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STANDARD No.

gGitfatTed @ ENGINEERS
2
()ﬂ?ﬁmm!mmm!ﬁ?’ﬁm‘h‘!}m!-[nED METAL INSERT PLATES 7‘68‘0056 Rev.8
Page 6 of 7
PS DESIGNATES
PLATE
TYPE DIA THK. DETAILS OF INSERT PLA
S.NO. OF OF OF
INSERT LUGS INSERT PLAN CROSS SECTION
30,,90,.,30
PS1 12 12 %
1. .
1250 (YP) | ror 12 Lucs
PS2 16 16 SIZE 150x150 77300 (TYP) 7 FOR 16§ LUGS
30y, 165 130
PS3 12 12
: [
2. =
i e '8 SIZE 225x225
3q 240 ”JQ
PSS 12 12
3‘ E
PS6 16 16
SIZE 300x300
39{ 200 140”30
PS7 12 12 2 i 3
— 1l ~N
4. e =Tl e
N l 8
PS8 16 16 100| 200
SIZE 400x400
30y, 195 , 195 Im
PS9 12 12
3:
i i 1
S. o 155_1’
PS10 16 16
SIZE 450x450
;qi 220 220 Im
PS11 12 12 " %
[
6.
T &
PS12 16 16
SIZE 500x500
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g5ilfclored @ ENGINEERS STANDRRE Ne.
@@@@gINDMUMWED METAL INSERT PLATES 7.68-0056 Rev. 8
Page 7 of 7
T DESIGNATES
w
w 30 250 , | 30
W 30 |, EQ _ EQ. : .
30 30 N 1 i b
w ,r_,'; b; f E‘
30 30 | i i 3 N
B I :T“ " - 2
1 T = l )
] l I J T —F
3 3 ks
TYPE T1 TYPE T2, T3 & T4 TYPE T5 & T6 TYPE T7
1 50 mm (MIN.) >
: -
- =
| jr 1
-—— 16§ LUG
SLAB T7 1 ~
/BWQYP.
25 w
(I':::I.) ﬂL 8 ﬂL ’L_L_—Jr
g SECTION 1-1
TYPICAL FIXING DETAIL
TYPE WIDTH OF | MAXIMUM LENGTH MAXIMUM | THICKNESS TOTAL
S.NO. OF BEAM WIDTH OF | OF PLATE OF PLATE |ANCHORAGE
INSERT PLATE LENGTH
e b e ’ t ’ [ ’ e, t l’
(mm) (mm) (mm) (mm) (mm) (mm)
1 T1 230 180 180 110 16 350
2, T2 300 220 250 110 20 350
3. T3 350 270 250 110 20 350
4. T4 400 320 250 110 20 350
5. 5 450 370 300 110 32 350
6. T6 500 420 300 110 32 350
7. 17 500 420 . 400 110 32 350
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STANDARD No.

sﬁﬂfaz]é ‘ ENGINEERS TYPICAL CHEQUERED PLATE
S i Iméllémlémgm !NGDIAde\:“TEP SUPPORT 7-68-0203 REV. 8
' ' Page 1 of 1
5
25,71 CHEQUERED PLATE- 5o 2 FLOOR FINISH AS/ARCH.

30

SLAB —\
! """Afi‘:;g)o Ui
- \ FLAT 50x6 THK. /

LUG 25x3 © 300c/c MAX.
(SEE NOTE-3)

20
MIN. L BEAM

BEAM —

CHQD. R SUPPORT OVER BEAM CHQD. R SUPPORT OVER BEAM
WITHOUT FLOOR FINISH WITH FLOOR FINISH

P

CHEQUERED PLATE

/FACE OF WALL OR MEMBER
Ts

6 THK. STIFF. R. @ 300 c/c

L 65x65x6
YP
i l. & TYPE: PS—1 AS PER STD. 7-68-0056
\ (SPACING OF I. B * 1000 c/c)

CHQD. R _SUPPORT ON WALL/COLUMN

NOTES:
1. M.S. LUGS SHALL BE SUITABLY BENT IF CONC. THICKNESS IS LESS

THAN THE LENGTH OF LUGS OR LUGS INTERFERE WITH R/F BARS
2. ALL DIMENSIONS ARE IN mm.

3. DETAILS OF LUGS SHALL BE SAME AS GIVEN IN 7-68-0202.
Gl WM o M&'

8 12.12.23 REVISED AND ISSUED AS STANDARD SN AD/MM ANURAG SINHA MAINAK NANDI
7 06.06.18 REAFFIRMED AND ISSUED AS STANDARD cs AVM R.SRIVASTAVA RK TRIVEDI
Rev. Prepared Checked  Stds. Committee Stds. Bureau
No Date Purpose by by Convenor Chairman
) Approved by
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1.0 SCOPE
This specification is applicable for Concrete Grade up to M60 and establishes the
requirements of materials, mix proportioning, placing, curing, etc. of all types of cast-in-situ
and precast concrete (ref. section 1.6) used in foundations, underground and above ground
structures, floors, pavements etc. Any special requirements as shown or noted on the
drawings shall supersede the provisions of this specification.
1.1 Reference Codes and Specifications
Apart from this specification, construction of plain and reinforced concrete works shall be in
accordance with the Indian Standard Code of Practice for "Plain and Reinforced Concrete"
IS 456 along with all amendments till date and other relevant codes mentioned therein.
1.2 For Liquid Retaining Structures, EIL Specification No. 6-68-0005 shall be applicable.
1.3 For Structural Steel works, EIL Specification No. 6-68-0006 & 0008 shall be applicable.
1.4 For Bipolar Concrete Penetrating Corrosion Inhibiting Admixture, EIL Specification No.
6-68-0017 shall be applicable.
1.5 For Self Compacting Concrete, EIL Specification No. 6-68-0019 shall be applicable.
1.6 For precast concrete manufacturing refer EIL Specification No. 6-68-0014.
1.7 In case of conflict between the clauses mentioned in this specification and those in the
Bureau of Indian Standards (BIS), this specification shall govern.
2.0 MATERIALS
2.1 Materials for concrete viz cement, Pozzolanas, Fly Ash, Ground Granulated Blast Furnace
Slag, Sand, Coarse aggregate, Water, etc. shall be as described in EIL Specification
No.6-68-0002.
2.2 Materials for all reinforcements, embedment, inserts, water bars etc. shall conform to EIL
Specification 6-68-0002.
2.3 Materials to be used as additive to concrete shall conform to EIL specification 6-68-0002 &
6-68-0017.
3.0 GRADES OF CONCRETE
Characteristic Compressive strength for different grades of concrete shall be as per Table-1.
TABLE -1
GRADES OF CONCRETE
Group Grade Specified Characteristic
Designation Compressive Strength
of 150 mm cube at 28 days (N/mm?)
Ordinary Concrete M10 10
M 15 15
M 20 20
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TABLE -1 (CONT.)
GRADES OF CONCRETE
Group Grade Specified Characteristic
Designation Compressive Strength
of 150 mm cube at 28 days (N/mm?)
Standard Concrete M 25 25
M 30 30
M 35 35
M 40 40
M 45 45
M 50 50
M 55 55
High Strength M 60 60
Concrete

Note: The characteristic strength is defined as the strength of material below which not
more than five (5) percent of the test results are expected to fall.

4.0 TYPE OF CONCRETE MIX

4.1 Unless otherwise noted on drawings, all lean/plain concrete shall be of Nominal Mix type
and reinforced concrete shall be of Design Mix type.

4.2 Nominal Mix Concrete
This concrete shall be made (without preliminary tests) by adopting nominal concrete mix
with proportions of materials as specified in Table 9 of IS 456.

4.3 Design Mix Concrete
The mix shall be designed as per IS: 10262 in an approved laboratory to produce the grade
of concrete having the required workability and characteristic strength not less than
appropriate values given in Table-1. The target mean strength of concrete mix shall be equal
to the characteristic strength plus 1.65 times the standard deviation.
As long as the quality of materials does not change, a mix design done earlier but not prior
to one year may be considered adequate for later work. However, in case the source &
quality of materials changes or there is a break in the continuity of construction, the
Engineer-In-Charge shall ask for a new design mix.
Irrespective of the grade of concrete required to be produced as per characteristic strength
criteria, the minimum cement content and maximum water cement ratio in the design
concrete shall be strictly maintained as stipulated in Table 5 of IS 456.

5.0 CONCRETE MIX PROPORTIONING
Proportioning, as used in this specification, shall mean the process of determining the
proportions of the various ingredients to be used to produce concrete of the required
workability when fresh/green and strength, durability & surface finish, when hardened. The
following information shall be collected prior to design of the concrete mix:
a) Grade designation.
b) Type of cement.
¢) Maximum nominal size of aggregate.
d) Minimum cement content.
e) Maximum water cement ratio
f) Workability requirements.
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5.1

5.2

5.3

54

g) Exposure condition as per Table 3 & Table 4 of IS 456
h) Maximum temperature of concrete at the time of placing.
i) Method of Placing.

The Engineer-in-Charge shall verify the strength of the concrete mix, before giving his
sanction of its use. However, this does not absolve the Contractor of his responsibility as
regards achieving the prescribed strength of the mix. If during the execution of the work,
cube tests show lower strengths than required, the Engineer-in-Charge shall order fresh trial
mixes to be made by the Contractor. No claim to alter the rates of concrete work shall be
entertained due to such changes in mix variations. Any variation in cement consumption
shall be taken into consideration for material reconciliation. Preliminary mix designs shall
be established well ahead of start of work.

Maximum Density

Suitable proportions of sand and the different sizes of coarse aggregates for each grade of
concrete shall be selected to give as nearly as practicable the maximum density as per clause
10.2.3 of IS 456. This shall be determined by mathematical means, laboratory tests, field
trials and suitable changes in aggregate gradation. The contractor shall ensure the same to
the satisfaction of Engineer-in-Charge.

Consistency

The concrete shall have a consistency such that it shall be workable in the required position
and when properly vibrated it flows around reinforcing steel, all embedded fixtures, etc.

Workability
“Workability of Concrete” shall be as per clause 7 of IS 456.
Durability

For achieving sufficiently durable concrete, strong, dense aggregates, low water-cement
ratio and adequate cement content shall always be used. Workability of concrete shall be
such that concrete can be completely compacted with the means available. Leak-proof
formwork shall be used so as to ensure no loss of cement-slurry during pouring and
compaction. Cover to reinforcement shall be uniform. Concrete mix design shall always
take into account the type of cement, minimum cement content irrespective of the type of
cement and maximum water cement ratio and minimum grade of concrete conforming to
environmental exposure conditions (refer Table 3 of IS 456) as given in Table 5 of IS: 456.

Generally, following types of cement shall be used for Plain and Reinforced concrete works:

a) 43/ 53 Grade Ordinary Portland Cement conforming to IS 269.

b) Rapid hardening Portland Cement conforming to IS 8041.

¢) Portland Slag Cement conforming to IS 455.

d) Portland Pozzolana Cement(fly ash based) conforming to IS 1489(Part 1)

e) Portland Pozzolana Cement (calcined clay based) conforming to IS 1489(Part-2).
f) Sulphate Resisting Portland Cement conforming to IS 12330

Sulphate Resisting Portland Cement shall be used only for specific requirements depending
on environmental and process exposure conditions to which the structures may be subjected
to like high Sulphate concentrations, processes involving Sulphur handling etc.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved

Paade 230 of 683 - R828-000-83-44-FP-T-9510 ' Rev A



 aSiAITeT @ ENGINEERS STANDARD SPECIFICATION- CIVIL  STANDARD SPECIFICATION No.
s8an ﬁﬁé@@ INDIA LIMITED

(TR FFETDIE B o) A Gowt of india Undertaking) REINFORCED CEMENT CONCRETE

& STRUCTURAL WORKS - PLAIN & 6-68-0004 Rev.8
Page 7 of 31

5.4.1

542

5.5

6.0

7.0
7.1

7.2
1:2.1

722

Water Cement Ratio

Once a mix, including its water cement ratio, has been determined and approved for use by
the Engineer-in-Charge, that water cement ratio shall be maintained. The Contractor shall
determine the water content of the aggregates frequently as the work progresses, and the
amount of mixing water shall be adjusted so as to maintain the approved water cement ratio.
Maximum water-cement ratio shall be as per Table 5 of IS 456 for different exposure
condition. :

The minimum cement content as mentioned in Table 5 of IS 456 shall be adjusted for
aggregates other than 20 mm nominal maximum size as defined in Table 6 of IS 456.

For maximum cement content refer C1.8.2.4.2 of IS 456.

Where specified, Bipolar concrete penetrating corrosion inhibiting Admixture in reinforced
concrete as per EIL specification No. 6-68-0017 shall be used for protecting the
reinforcement from corrosion.

Limits to Deleterious Constituents

Careful selection of the mix and the constituent materials shall be made to limit the presence
of deleterious constituents in concrete. The total acid soluble chloride content calculated
from the mix proportion and the measured chloride content of each of the constituents shall
not exceed 0.6 kg/m’ at the time of placing of concrete. The total water soluble Sulphate
content of the concrete mix shall not exceed 4 percent by mass of the cement in the mix.

BATCHING
Refer clause 10.2 of IS 456.

CONCRETE MIXING

Ready Mixed Concrete supplied by Ready Mixed Concrete Plants or from on/off-site
batching plants (IS 4926) shall be used for structural concrete.

All records and charts for the batching and mixing operations shall be prepared and
maintained by the contractor in accordance with IS 4926 or as per the instructions of
Engineer-in-Charge.

In case Ready Mixed Concrete is not available, the mixing of concrete shall be strictly
carried out in an approved type of mechanical concrete mixer. The mixer shall be fitted with
water measuring devices. The mixing shall be continued until there is a uniform distribution
of the material and the mass is uniform in colour and consistency. If there is segregation
after unloading from the mixer, the concrete shall be remixed.

Mixer

Mechanical Mixers shall comply with IS 1791 and 12119 and shall be maintained in
satisfactory operating condition. These shall be used only for producing lean/ plain concrete
and/ or nominal mix concrete wherever permitted.

Mixing Time

Mixing time shall be as indicated in the following Table-2. Excessive mixing requiring
additions of water shall not be permitted. Time shall start when all solid materials are
poured in the revolving mixer drum, provided that all of the mixing water shall be
introduced before one-fourth of the mixing time has elapsed. The Engineer-in-Charge may,
however, direct a change in the mixing time, if he considers such a change necessary.
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7.3

7.4

8.0
8.1

8.1.1

TABLE-2
MINIMUM MIXING TIME FOR MIXERS

Capacity of mixer Minimum mixing time

2 minutes
2 m’or less

3 minutes or as recommended
Above 2 m?

by the mixer manufacturer.

Hand Mixing

Hand mixing of concrete shall not be permitted. However, for non-critical applications
namely foundations for crossovers, isolated operating platforms etc., using concrete upto
grade M20 and located at far away isolated places, this may be permitted by the Engineer-
in-charge as a special case. Mixing shall be carried out on a water tight platform and care
shall be taken to ensure that mixing is continued until the mass is uniform in colour and
consistency. No extra payment shall be made to the Contractor for mixing by hand or for
using extra cement due to hand mixing.

Additives

Additive in concrete shall be used only with the prior approval of the Engineer-in-Charge
and shall comply with CI. 5.5 of IS 456. Any additive used for obtaining proper workability
or leak proofness of concrete or repair/rendering works of concrete due to non-conformance
to the specifications, shall not be measured and paid for. All costs relating to such usage
shall be borne by the Contractor.

TRANSPORTATION, PLACING AND COMPACTION
General

The entire concrete placing programme including transportation arrangements, deployment
of equipment, layout, proposed procedures and methods, shall be submitted to the
Engineer-in-Charge 24 hours prior to concreting for approval. No concreting shall be
placed until his approval has been received. Approval of the Engineer-in-Charge for pouring
concrete shall be taken as 'conveyed', when the concrete pour card is signed by him.

Chuting

The use of long troughs, chutes and pipes for conveying concrete from the mixer to the
forms shall be permitted only on written authorization from the Engineer-in-Charge. In case
an inferior quality of concrete is produced by the use of such conveyors, the
Engineer-in-Charge may order discontinuance of their use and the substitution of a
satisfactory method of placing the concrete. Open troughs and chutes shall be equipped with
baffles and be in short lengths to avoid segregation. Chutes shall be designed so that the
concrete is, to some extent, remixed at the lower end by passing down through a funnel
shaped pipe or drop chute. Alternatively, they shall discharge into a storage hopper from
which the concrete shall be transported to the point of placing by wheel barrows or other
means. Where drop chutes are used, a sufficient number of these must be provided, so that
the concrete discharged from the chute is not required to flow laterally more than 1.0 metre.
Where a drop chute is swung from the vertical, the bottom two sections must be maintained
in a vertical position to avoid segregation. The addition of water at any point in the system
of transportation, to facilitate the movement of concrete shall not be permitted. All chutes,
troughs and pipes, shall be kept clean and free from coatings of hardened concrete by
thoroughly flushing them with water after each run; water used for flushing shall be
discharged clear of the structure.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved

Paage 232 of 683 - RR828-000-83-44-FP-T-9510 ' Rev A



gisan

(ST B B ) (A Govt of India Undertaking) REINFORCED CEMENT CONCRETE

& STRUCTURAL WORKS - PLAIN & 6-68-0004 Rev.8

. a5ifAeret @ ENGINEERS STANDARD SPECIFICATION- CIVIL  STANDARD SPECIFICATION No.
ﬁﬁeg@wom LIMITED

Page 9 of 31

8.12
8.1.2.1

8.1.2.2

8.1.2.3

8.1.2.4

8.1.25

8.1.2.6

8.1.2.7

8.1.2.8

8.2
8.2.1

822

Vibrators

Concrete shall be compacted with mechanical vibrating equipment supplemented, if
necessary to obtain consolidation, by hand spreading, rodding and tamping. The vibrators
shall be of immersion type with operational frequency ranging between 8,000 to 12,000
vibrations per minute. All vibrators shall comply with IS 2505. Screed board concrete
vibrators or concreting vibrating tables or form vibrators conforming to IS 2506, 2514 and
4656 respectively shall be used where specifically required and directed by
Engineer-in-Charge.

Immersion type vibrators shall be inserted in a vertical position at intervals of about 600
mm, depending upon the mix, the equipment used, and experience on work. The vibrators
shall be withdrawn slowly. The spacing shall provide some overlapping of the area vibrated
at each insertion. In no case shall vibrators be used to transport concrete inside the forms.
Over vibration or under vibration shall not be permitted as both are harmful. Hand tamping
in some cases may be allowed subject to the approval of the Engineer-in-Charge.

In placing concrete in layers which are advancing horizontally as the work progresses, great
care shall be exercised to ensure adequate vibration, bonding and moulding of the concrete
between the succeeding batches.

The vibrator shall penetrate the layer being placed and also penetrate the layer below while
the under layer is still plastic to ensure good bond and homogeneity between the two layers
and prevent the formation of cold joints.

Care shall be taken to prevent contact of vibrators against all embedded reinforcing steel or
inserts. Vibrators shall not be allowed to come in contact with forms.

The use of form vibrators shall not be permitted for compaction of in-situ concrete without
specific authorization of the Engineer-in-Charge.

The use of surface vibrators of screed board type shall not be permitted for consolidation of
concrete under ordinary conditions. However, for thin slabs (of thickness less than 200 mm)
surface vibration by such vibrators may be permitted, upon approval of the
Engineer-in-Charge.

Whenever vibration has to be applied externally, the design of formwork and the disposition
of vibrators shall be carefully planned to ensure efficient compaction and to avoid surface
blemishes.

Transportation

All concrete shall be conveyed from the mixer to the place of final deposit such as
formwork as rapidly as possible using suitable buckets, dumpers, pumps, transit mixers
containers or conveyors which shall be mortar leak tight. Care shall be taken to prevent the
segregation or loss of the ingredients and maintaining the required workability. For
structural concrete produced from Ready Mixed Concrete/ Batching Plants, concrete shall
be transported from the plants to the sites only by transit mixers and Delivery Ticket for
each delivery of concrete shall be maintained by the contractor.

During hot or cold weather, concrete shall be transported in deep containers. Other suitable
methods to reduce the loss of water by evaporation in hot weather and heat loss in cold
weather may also be adopted. All equipment used for transporting and placing of concrete
shall be maintained in clean condition. All buckets, hoppers, chutes, dumpers and other
equipment shall be thoroughly cleaned after each use.
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8.3 Placing and Compaction

8.3.1 Before placing concrete, all soil surfaces upon which or against which concrete is to be
placed shall be well compacted and free from standing water, mud or debris. Soft or
yielding soil shall be removed and replaced, with lean concrete or with selected soils/sand
and compacted to the density as directed by Engineer-in-Charge. The surface of absorptive
soil (against which concrete is to be placed) shall be moistened thoroughly so that moisture
is not drawn from the freshly placed concrete. Similarly, for concrete to be placed on
formworks, all chippings, shavings and sawdust etc. shall be removed from the interior of
the forms before the concrete is placed.

83.2 Concrete shall not be placed until the formwork, the placement of reinforcing steel,
embedded parts; pockets etc. have been inspected and approved by the Engineer- in-Charge.
Any accumulated water on the surface of the bedding layer shall be removed by suitable
means before start of placement. No concrete shall be placed on a water covered surface.

8.3.3 Concrete shall be discharged by vertical drop only and the drop height shall not normally
exceed 1.5 metre throughout all stages of delivery until the concrete comes to rest in forms.
However, drop height can be relaxed by the Engineer-in-Charge as per the provisions given
under CI. 8.1.1. For continuous concreting operation windows of suitable size shall be kept
in the formwork or chutes shall be used to avoid segregation of concrete.

834 Concrete shall be deposited as near as practicable in its final position to avoid rehandling.
Concrete shall be placed in successive horizontal layers. The bucket loads, or other units of
deposit, shall be placed progressively along the face of the layer with such over-lap as will
facilitate spreading the layer of uniform depth and texture with a minimum of hand
shoveling. Any tendency to segregation shall be corrected by shovelling coarse aggregates
into mortar rather than mortar on the coarse aggregates. Such a tendency for segregation
shall be corrected by redesign of mix, change in process or other means, as directed by the
Engineer-in-Charge.

83.5 All struts, stays and braces (serving temporarily to hold the forms in correct shape and
alignment pending the placing of concrete at their locations) shall be removed when the
concrete placing has reached an elevation rendering their service unnecessary. These shall
not be buried in the concrete. Concrete shall be thoroughly compacted with vibrators and
fully worked around the reinforcement, embedded fixtures and into corners of formwork
before setting commences and shall not be subsequently disturbed. Methods of placing shall
be such as to preclude segregation and avoid displacement of reinforcement or formwork.
The formation of stone-pockets or mortar bondage in corners and against face forms shall
not be permitted. Should these occur, they shall be dug out, reformed and refilled to
sufficient depth and shape for thorough bonding as directed by the Engineer-in-Charge. Care
shall be taken to avoid displacement of reinforcement and embedded inserts or movement of
formwork.

8.3.6 Unless otherwise approved, concrete shall be placed in single operation to the full thickness
of foundation rafts, slabs, beams and similar members. Concrete shall be placed
continuously until completion of the part of the work between approved construction joints
or as directed by the Engineer-in-Charge.

83.7 The method of placing and compaction employed in any particular section of the work shall
be to the entire satisfaction of the Engineer-in-Charge.

83.8 During hot weather (atmospheric temperature above 40 degree Celsius) or cold weather
(atmospheric temperature below 5 degree Celsius, the concreting shall be done as per the
procedure set out in IS 7861).

83.9 Concrete that has set standing and becomes stiffened shall not be used in the work.
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8.3.10

8.3.11

8.4
8.4.1

8.4.2

843

9.0

9.1

9.2

93

9.4

Continuous Concreting

Where called out on the drawings, continuous concreting shall be done in a single operation
as per the requirements of IS 456 and IS 2974. Sufficient "Windows" shall be left in the
formwork for pouring & compaction of concrete and inspection. These windows shall be
fixed tight once the level of concrete reaches their levels.

Concreting under special conditions

a) Work in extreme weather conditions during hot or cold weather, the concreting shall be
done as per procedure set out in IS 7861(Part 1) or IS 7861 (Part2).

b)  Under water concreting shall be as per clause 14.2 of IS 456.
Items Embedded in Concrete

Concreting shall not be started unless the electrical conduits, pipes, fixtures etc., wherever
required, are laid by the concerned agency. The Contractor shall afford all the facilities and
maintain co-ordination of work with other agencies engaged in electrical and such other
works as directed by the Engineer-in-Charge.

Before concreting, the Contractor shall provide, fabricate and lay in proper position all metal
inserts, anchor bolts, pipes etc. (which are required to be embedded in concrete members) as
per relevant drawings and directions of Engineer-In-Charge.

All embedment, inserts etc. shall be fully held and secured in their respective positions by
the concerned agencies to the entire satisfaction of Engineer-in-Charge so as to avoid any
dislocation or displacement during the concreting operations. The Contractor shall take all
possible care during concreting to maintain these embedment/inserts in their exact locations.

CONSTRUCTION JOINTS

Construction joints shall be provided in position as shown or described on the drawings or
as directed by the Engineer-in-Charge. Such joints shall be kept to the minimum. These
shall be straight and at right angles to the direction of main reinforcement and shall be
placed at accessible locations to permit cleaning out of laitance, cement slurry and unsound
concrete.

In a column, the joint shall be formed about 100 mm to 150 mm below the lowest soffit of
the beams framing into it. Concrete in a beam and slab shall be placed throughout without a
Jjoint but if the provision of a joint is unavoidable, the joint shall be vertical and located
within 1/3 to 1/4 of the span, unless otherwise shown on the drawings.

When stopping the concrete on a vertical plane in slabs and beams, an approved stop board
shall be placed with necessary slots for reinforcement bars. The construction joints shall be
keyed by providing a triangular or trapezoidal fillet nailed on the stop board. Inclined joints
shall not be permitted. Any concrete flowing through the joints of stop board shall be
removed soon after the initial set. When concrete is stopped on a horizontal plane, the
surface shall be roughened and cleaned after the initial set and a triangular or trapezoidal
groove shall be provided for keying with the new concrete later.

When the work has to be resumed on a surface which has hardened, such surface shall be
cleared of any foreign materials and roughened to expose the tips of the coarse aggregate.
This may be done by manual chipping of concrete, with a high pressure water jet or by any
other appropriate means as per Engineer-in-Charge’s directions. It shall then be swept clean
and thoroughly washed and wetted before any new concrete is poured. Any set mortar or
concrete sticking to the exposed reinforcing rods in and around such joints shall be
thoroughly removed. The reinforcements shall be wire brushed and washed just before
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pouring any cement slurry or mortar. For vertical joints neat cement slurry shall be applied
on the surface before it is dry. For horizontal joints the surface shall be covered with a layer
of mortar about 10 to 15 mm thick composed of cement and sand in the same ratio as the
cement and sand in concrete mix. This layer of cement slurry or mortar shall be freshly
mixed and applied immediately before placing new concrete.

9.5 Where the concrete has not fully hardened, all laitance shall be removed by scrubbing the
wet surface with wire or bristle brushes, care being taken to avoid dislodgement of particles
of aggregate. The surface shall be thoroughly wetted and all free water removed. The
surface shall then be coated with neat cement slurry. On this surface layer of concrete not
exceeding 150 mm in thickness shall first be placed and shall be well rammed against old
work, particular attention being paid to corners and close spots; work thereafter shall
proceed in normal way.

10.0 SEPARATION JOINT

10.1 Separation joint shall be obtained by using an approved Alkathene sheet stuck on the surface
against which concrete shall be placed. Adequate care shall be taken to cause no damage to
the sheet.

11.0 EXPANSION JOINTS/ISOLATION JOINT

11.1 Expansion/ Isolation joints in structures shall be formed in the positions and to the shapes
shown in the relevant drawings. Joints shall be filled with joint filling material as stipulated
in the drawings/schedule of rates. Isolation joints shall be provided around all equipment
foundations, columns, pedestals, trenches etc. on grade.

12.0 WATER STOPS

PVC water stops as per EIL Specification No. 6-68-0002 for materials shall be accurately
cut, fitted and integrally joined as per manufacturer's specifications to provide a continuous,
watertight diaphragm at all points.

The water stops shall be located and embedded at expansion/contraction/ construction joints
as indicated in the drawings or directed by the Engineer-in-Charge.

Adequate provision shall be made for the support and protection of water stops during the
progress of the work. Damaged water stops shall be replaced and/or repaired as directed.

13.0 PROTECTION OF FRESHLY LAID CONCRETE

13.1 Newly placed concrete shall be protected, by approved means, from rain, sun and wind.
Concrete placed below the ground level shall be protected from falling earth during and
after placing. Surface shall be kept free from contact with such ground or with water
draining from such ground during placing of concrete for a period of at least 3 days, unless
otherwise directed by the Engineer-in-Charge. The ground water around newly poured
concrete shall be kept to an approved level by pumping or other approved means of drainage
and adequate steps shall be taken to prevent floatation and flooding. Steps shall be taken to
protect immature concrete from damage by debris, loading, vibration, abrasion, mixing with
deleterious materials that may, in the opinion of the Engineer-in-Charge, impair the strength
and/or durability of the concrete.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved

Paage 236 of 683 - RR828-000-83-44-FP-T-9510 ' Rev A





