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1. Introduction

Service Water is tapped off from the main Raw Water supply line to the Water Treatment Plant and
is conveyed via the Service Water pumps through two pipelines to the plant i.e., the East and West
Service Water supply lines.

The Service Water pumps (three electrical and three diesel) share a common suction manifold that
splits into three legs each supplying one set of pumps (i.e., one electrical and one diesel). Each
pump discharge connects to the common discharge manifold and splits into the East and West
Service Water supply lines.

The East and West Service Water supply lines feed into two parallel lines that supply Service Water
to units one to eight i.e., the header supplying the Air Heaters and Ash Plant and the header
supplying the Boiler and Turbine tundishes.

The Service Water System supplies cooling water to the following systems/plants:
e Ash water sealing system
e Auxiliary cooling system
e Back up to fire system

The Service water pipework is severely corroded and needs to be replaced.

2. Supporting Clauses
2.1 Scope

2.1.1 Purpose
The Service water pipework is severely corroded and needs to be replaced.
Service Water Design Information:

o Medium: Raw Water
o Raw Water Quality:

o pH - 7 -115

o Kxs - 500

o Na - 50ppm

o SiO2 - 20ppm

o Mg - 20 - 100ppm
o CI - 20 - 100ppm
o SOs4 - 100 - 400ppm

o Design Temperature: 30°C (Operating Temperature + 50%)
o Design Pressure: 1200kPa (Operating Pressure + 50%)

e Material: Carbon Steel A106B

e Pipe Schedule: Schedule 40

CONTROLLED DISCLOSURE
When downloaded from the document management system, this document is uncontrolled and the responsibility rests with the
user to ensure it is in line with the authorized version on the system.

No part of this document may be reproduced without the expressed consent of the copyright holder, Eskom Holdings SOC Ltd,
Reg No 2002/015527/30

Hard copy printed on: 8 February 2024 Document Template 32-4 Revision 7



Replacement of Service Water Pipelines Unique Identifier: 240-161608452
Revision: 3

Page: 4 of 33

o NDE Requirements: As per construction code BS EN 13480 and 240-83539994 Standard for
Non-Destructive Testing (NDT) on Eskom Plant
¢ Piping Design and Welding requirements: As per construction code BS EN 13480
2.1.2 Applicability
e Auxiliary Plant Engineering

e Projects Department

2.1.3 Effective date

See date of authorized signature

2.1.4 Normative References

e 0.36/17010 - Service Water Pump System
e 0.36/13926 - Raw Water Treatment System
e 0.36/13938 - Service Water East System

e 0.36/13939 - Service Water West System

e 240-106365693 - Standard for the External Corrosion Protection of Plant, Equipment and
Associated Piping with Coatings

o 240-101712128: Standard for the Internal Corrosion Protection of Water Systems, Chemical
Tanks and Vessels and Associated Piping with linings

e 240-106628253
e 240- 56364545

Standard for Welding Requirements on Eskom Plant

Structural Design and Engineering Standard

e 1SO 12944 - Paints and Varnishes - Corrosion Protection of Steel

e IS0 146 - Hot Dip Galvanized Coatings on Fabricated Iron and Steel Articles

e EN 13480 - Metallic Industrial Piping

e EN 1092 - Flanges and their joints - Circular flanges for pipes, valves, fitting and

Accessories, PN designed
e BS10 - Specification for flanges and bolting for pipes, valves and fittings
e 240- 105020315
e 240- 83539994
o SANS 664-1

Eskom Standard for Low Pressure Valves

Standard for Non-Destructive Testing (NDT) on Eskom Plant

Wedge gate and resilient seal valves for waterworks

o EN10204 - Metallic products - types of inspection certificates
o OHSA - Occupational Health and Safety Act South Africa No 85 and
amendments
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2.1.5 Informative References
o N/A
2.2 Definitions
N/A
2.3 Abbreviations
ASTM American Society for Testing and Materials
BS British Standard
Ccw Cooling Water
NDT Non-Destructive Test
QC Quiality Control
QCP Quiality Control Plan
WTP Water Treatment Plant
sSow Scope of Work

2.4 Process for Monitoring

N/A

2.5 Related/Supporting Documents
N/A
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3. Scope of Work

Service Water is essential for the operation of critical systems and replacement of these lines can
normally only occur during a station shut down. However, due to system constraints a station shut
down will not be possible for the complete replacement of each line. Hence a new system will have
to be designed and installed to supply Service Water from the WTP to the unit tap offs. A station
shut down (depending on system availability) will still be required to execute the tie-in but the duration
will be significantly reduced.

The following scope of work is for the following:
e Replacement Scope:

This replacement shall include all equipment required for the complete replacement of the
pipework (e.g., valves, pipes, flanges, strainers, gaskets, bolts, nuts, etc). The Contractor will
be responsible for supplying all necessary lifting and rigging equipment necessary to execute
the scope.

The supply of material, fabrication, delivery, installation and commissioning of the following
service water pipework:

» The Service Water Pumps Suction Header (00 PCB 10 BR 010) starting from the tap
off from the Raw Water Pump suction line (00 GAC 50 BR 010).

NB. Size = 18inch, Total Pipe Length (to be purchased in 6m lengths) = + 20m

» The suction pipework to each set of electrical and diesel pumps (00 PCB 21-23 BR
010 and 00 PCB 31-33 BR 010).

NB. Size = 12inch, Total Pipe Length (to be purchased in 6m lengths) = + 24m

» East and West Service Water Supply pipework (00 PCB 11 BR 010 and 00 PCB 12
BR 010) starting from valves 00 PCB 11/12 AA 505 up to and including the bend just
before the vertical section (where the pipelines change elevation to the gantry
crossing the road).

NB. The replacement must include both Service Water strainers (00 PCB 11/12
ATO001), isolation valves 00 PCB 22 AA 506 and 00 SGA 40 AA 501/502
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3.1
[ ]

Installation of new pipelines:

Design, supply of material, fabrication, delivery, installation and commissioning of a new
service water system (including all necessary supports) which will replace the following lines:

» East and West Service Water Supply pipework (00 PCB 11 BR 010 and 00 PCB 12
BR 010) starting after the bend where the vertical section begins up to and including
the tie-in to the Header supplying the Air Heaters and Ash Plant and the Header
supplying the Boiler and Turbine tundishes.

» Header supplying the Air Heaters and Ash Plant (01/02 PCB 20 BR 010).
Header supplying the Boiler and Turbine tundishes (01/02 PCB 10 BR 010).

» Tap offs from the Header supplying the Air Heaters and Ash Plant and the Header
supplying the Boiler and Turbine tundishes to each unit up to and including the first
isolation valve per unit tap off.

» Tap off to the East and West Ash Water Sealing System (01/02 PCB 23 BR 010).

Pre-Preparation:
All specifications to be confirmed by the Contractor prior to execution.

Design and routing of new piping system to be submitted to Eskom for review and acceptance
prior to the procurement or fabrication of any material.

All documentation as per RTD/MAT/21/038: Protective Coating Specification — Camden
Power Station: Service Water Piping (100NB — 800NB) must be given to Eskom for
acceptance. This document can be found in Annexure B.

All material required for the replacement should be procured and delivered to site prior to
commencement of the task.

All bends, end caps, T-pieces and reducers should be purchased and not fabricated.
Material Data Sheet and EN10204 3.1 cert to be supplied to the Client prior to execution.

Once a detailed SOW is concluded, the Contractor must supply necessary QCP and Welding
Procedures for approval prior to commencement.
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3.2 Specifications of Existing System:

3.2.1 Service Water Pipe Specifications:

e All pipework conforms to ASTM A234 WPB
o Material: Carbon Steel, Grade B Seamless Pipe
e Schedule 40
e Sijze: 4inch, 10 inch, 12 inch and 18 inch
e Total Pipe Length (in 6m lengths):
> 4inch =+ 100m
» 10 inch = = 1500m
» 12 inch = = 1000m
» 18inch = +20m

3.2.2 Flange Specifications:

e Allflanges conforms to BS 10: Table E or latest equivalent

e Flange sizes: 4 inch, 10 inch, 12 inch and 18 inch

¢ Flange Type: Forged Weld Neck Raised Face

e Material: Carbon Steel with EN10204 3.1 certification

e Bolts and Nuts: As per BS 10: Table E or latest equivalent, High Tensile Strength 8.8
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3.2.3 Bends Specifications:

e All pipe material conforms to ASTM A234 WPB
e Schedule 40
e Nominal Bore: 4 inch, 10 inch, 12 inch and 18 inch

3.2.4 T Piece

o Material ASTM A234 WPB
e Schedule 40
e The Service Water Pumps Suction Header:
» Equal T Piece = 10 inch
» Unequal T Piece: Main diameter = 18 inch, Branch diameter = 12 inch

o Header supplying the Air Heaters and Ash Plant and Header supplying the Boiler and
Turbine tundishes:

> 12 inch inlet and outlet
> Centre to End = 6 inch

3.2.5 Reducers:

e Material ASTM A234 WPB
e Schedule 40

e 6inchinlet and 4 inch outlet

3.2.6 End Cap

e Material ASTM A234 WPB
e Schedule 40
e 4inch, 10inch,12 inch and 18 inch

3.2.7 Gasket Specifications:

e 3mm Klingersil type C4430
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3.2.8 Valve specs

e All valves conform to 240 - 105020315 Eskom Standard for Low Pressure Valves
e Sizes: 4inch, 10 inch, 12 inch and 18 inch Gate Valve Rising spindle

e Raised face

e Resilient seat, ceramic coated

e PNI16

e Flange drilled as per BS 10: Table E or latest equivalent

3.2.9 Service Water Strainer Specs:

e 2 x 10" duplex strainers — manufactured according to BS 10
e Material = Cast iron

e Flange height from ground = 345mm

¢ Flange to flange measurement = 1143mm
¢ Flange diameter = 406.4mm

¢ Flange thickness = 15.9mm

e Pipe outer diameter = 273mm

e No of holes on flange = 8

e Hole diameter = 22.2mm

e PCD = 355.6mm

e Strainer mesh size = 5mm

e Strainer material = Stainless steel
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3.3 Other Requirements:

All welding will be in line with the requirements of EN13480 and the Eskom welding
requirements document 240-106628253 Standard for Welding Requirements on Eskom
Plant

All fit-up inspections must be conducted by Welding Inspector

All final welds must be NDT as per 240-83539994 Standard for Non-Destructive Testing
(NDT) on Eskom Plant

NB. NDT’s to be conducted by an Eskom approved NDT company

All pipelines to have a corrosive resistant internal and external coating as per Eskom
specification (see Annexure B)

NB. Internal and external corrosion protection to comply with 240-106365693 - Standard for
the External Corrosion Protection of Plant, Equipment and Associated Piping with Coatings
and 240-101712128: Standard for the Internal Corrosion Protection of Water Systems,
Chemical Tanks and Vessels and Associated Piping with linings Install gaskets and flange
pipe sections together by fastening nuts and bolts

4. Acceptance

N/A
5. Revisions
Date Rev. Compiler Remarks
February 2021 1 Original Issue
July 2023 2 Scope Change
February 2024 3 Scope Change
6. Development Team
7. Acknowledgements
N/A
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ANNEXURE A — QUESTIONNAIRE FOR THE SELECTION OF SUITABLE ORGANIC LINING
SYSTEM/RUBBER LINING FOR THE INTERNAL CORROSION PROTECTION OF WATER
SYSTEMS, CHEMICAL TANKS AND VESSELS AND ASSOCIATED PIPING

The selection of the required organic lining system or rubber lining compound for immersed service
is directly dependent upon the properties of the liquid being contained. Each specific liquid will
require a specific organic lining or lining compound and it must never be assumed that similar liquids
are in fact the same. In the case of rubber lining SANS 1198 ‘The manufacture of rubber sheeting
for rubber lining’ covers the requirements for the manufacture of rubber sheeting of soft and hard
(ebonite) rubber for lining of pipes and pipe fittings of diameter at least 25 mm, and other metal or
concrete equipment. It includes a classification of the linings that enables the requirements to be
specified by a line call-out.

The following information is required by the paint applicator/rubber lining applicator to select the
suitable lining or compile the required line call-out for the rubber compound to be used.

1.0 LOCATION OF COMPONENT
1.1 Name of power station Camden PIS

1.2 Component Identiication i.e. Plant Code | Seryice Water Pipework
2.0 COMPONENT DETAILS

2.1 Capacity of Component

2.2 Dimensions

2.3 No of access man-holes

2.4 Size of access man-holes

2.5 Location of access man-holes

2.6 Diameter and length of pipework {10, Length 50m) {12", Length 35m} {18", Length 20m)
2.7 Material of construction (mild steel etc.) Carbon steel

2 8 Please provide A4 drawing of
component with this questionnaire

3.0 ACCESS COMPONENT

3.1 Is access available to locate Yes
compressors and equipment next to the
component?

3.2 If adjacent access is not available how
long will air and spray hoses need to
he?

4.0 TYPE OF WORK

4.1 New works — clean original steel Replacement of service water pipework with new material
4 2 Maintenance work — previously lined

4.3 Concrete i.e. Water retaining structures
4 3.1 Are surfaces new, dry_ cured, post
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service?
4.3 2 |s there spalling, cracking, exposed
rebar?
432 What is allowable duration for lining
vity? 7 days
4.4 Type and age of previous lining Assumed galvanised steel
4.5 Condition of the previous lining Fipeines ar= showing signs of comasion both intemaly and =xt=malky

4 8 Total surface area to be lined (m*)
5.0 SURFACE PREFARATION

5.1 Can abrasive blast cleaning be camied
out inside the componentivesseltank
with consideration of access/confined
space, ventilation etc.

6.0 PROFPERTIES OF LIQUID CONTAIMED IM OR. IN CONTACT WITH THE COMPONENT
6.1 Acids/akalis
8.1.1 Type of acid/alkali MIA
8.1.2 pH of acid/alkali
8.1.3 Concentration of acid/alkali
8. E_nganin:: liquids — onganic acids, fats oils or scheents
B8.2.1 Type of cnganic liquid MIA
(622 pH of crganic liquid
8.3.3 Conceniration of crganic liquid
6.3 Petroleumn products — petrol, diesel ete

8.3.1 Type of petroleumn product it
.4 Water — type of water
£.4.1 Potable water Im all cases a water analysis is required and shall
— contain the following parameters as a minimum; pH.
B.4.2 Cocling Water Turbidity (FTLs), Conductvity (uS.cr), Total asrohic
X Chiondes (mg kg™ ), Sulphate img.kg' ). A range of analysis
(rmin, mae, average] is reguired for each of the
parameters.

£.4.4 Water treatment process waters

[ provide specific composition/concentration)
i.e. % hydrochlonc acid, sulphuric acid,
caustic soda, ammonia, e, )

g.4.5 Distilled'demineralised’de-ionised
g.4.68 Condensate

3.5 Temperature & Pressure of liquid
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68.5.1 Momal cperating tempserature

Ambient = approx. 14 deg C

B8.5.2 Maximum or peak temperatures

40 deg C

6.5.3 Minimum temperatures AdegC

£8.5.4 Pressure of Liguid 800 - S00KP3

B.5.5 Maximum pressure of liquid 200 kPa

B8.5.8 Flow rate of liquid

B8.5.7 Will vacuum conditions. oocur? Mo

B.7 If applicable, abrasion characieristics of the liquid

8.7.1 Provide information of content, particle | - R Wi Cusiy
size, and physical characienistics of BrS- SO0
abrasive suspended matter likely fo be iy e
present 255 i ap

7.0 OPERATION OF COMPOMENT

7.1 Is the component operated on a

continuous or batch process basis Continuous

Specifics to be provided as per poinks 6.4 and 8.5 above for

both the process condition as well as the regen condition in
the same wessel.

Mo

7.2 lon exchange vessels

7.3 Will the apglied linimg be subjected to
any thermal shock, if so describe the
operation.

8.0 GENERAL

8.1 Provide any further information
considersd relevant to ensure the
selection of the most appropriate
organic liming'rubber liming matenal i.e.
photographs of previouws
componentscoating condition

8.2 In the case of refurbishment work what
is the shut-down pericd during which
this linimg work mast be camed out

(mumber of days)

8.3 Provide information and details of
whether comosion protection by lining
will interface with areas such as flanges,
crevices and transition areas to other
protective lining systems which would
necoessitale specific consideration.
Schematics, photographs or approprate
drawings will b= required to proade
specific recommendations.

Mote: In the case of refubished components all mechanical and welding repairs must be camed out

before any lining applications are started.
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ANNEXURE B: RTD/MAT/21/038: PROTECTIVE COATING SPECIFICATION — CAMDEN
POWER STATION: SERVICE WATER PIPING (100NB — 800NB)

To be considered as Annexure D of 240-101T7T12128 and 240-106365693:
Specifications for the Intermal & External Commosion Protection of Water Systems,
Chemical Tanks and Vessels and Associated Piping with Coatings

Component's Fiping. Asscciated Pumps, Vales and Flanged sufaces.

All piping and associated piping fittings (i.e. as spool pieces, T-
pieces, bends, end caps and etz im the range from 100ME -
B00MB. Multiple straight lengths wup to § metres. Typically new
piping will be comosion protecied off site..

Intermal Immiersed Mew carbon steel (mill scale). For new steel there is a high

(Material' Substrate) probability of oil comtamination due io the manufaciuring

process, (Refer to relevant sections below]

Internal Immersed # Operating Temperature: 4°C — 40°C
# Pressure: 600 — B00 kFa

# Flow rates of up io 0.1mfs.

# pH: 7T to 11.5

# Medium: Cooling Water (W)

¢ Conductivity (K) < 500 p3

» Chloride 20 - 100 mg.kg™ as Cl

» Magnesium 20 — 100 mg. kg™ as Mg
» Sodium < 500 mg.kg™" as Ma

» Sulphate 100 - 400 mg.kg™

* Si0.20 mg.kg™

(Emvironment)

Internal Immersed Abrasive blast clean to Grade Sa 3 (150 B501-1). The surface
(Surface Preparation profile as specified by the coating manufacturer.
and coating )
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Generic System Solvent Free Epoxy

First Coat Apply by airfess sprayipipe coater, one coat Two Component
Solvent Free Amine Cured Epoxy coating from 350 - 450

i RO,

Thinning in excess of 5% shall not be pemitted.

Stripe Coat After allowing sufficient time (as recommended by ooating
manufacturer) for the first coat to cure, all accessible edges,
weld seams, bolt holes and other crucial areas shall be given an
additional stripe coat by brush.

Final Coat After allowing sufficient time for the first coat and stripe coating
to cure, the manufacturers recommendations shall be adhered
fo in this regard, apply by airfess sprayfpipe coater, one coat
Two Component Solvent Free Amine Cured Epoxy coating from
350 - 450 micron.

Total System Minimum Dry Film Thickness (DFT) = 70

microns.
External Mew carbon stesl (mill scale) OR previously epoxyurethane
{Materal'Substrate) coated. For new steel there iz a high probability of oil

contamination due to the manufacturing process. (Refer to
reflevant sections below).

External * Non-Aggressive Indoors/Outdoors
s  Ambient Temperature
(Environment) pe
External Abrazive blast-clean to Grade 5a 2.5 {150 8501-1). The surface
(Surface Preparation profile as specified by the coating manufacturer.
and coating)
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Generic System

Primer and intermediate coats = Twin Pack Polyamide Cured
Epoxy. Finighing coat = High Build Re-coatable Polyurethane
Acrylic.

Primer Coat

Apply by spray, one coat Twin Pack Polyamide Cured Epoxy
Primer from 60 to 80 microns.

Stripe Coat

After allowing sufficient time (as recommended by coating
manufacturer) for the first coat to cure, all edges, weld seams,
bolt holes and other crucial areas shall be given an addificnal
siripe coat with the same material as the following coat.

Intermediate Coat

Allowing sufficient time for the primer coat and siripe coat to
cure, the manufacturer's recommendations shall be adhered o
in this regard, apply by spray, one coat Twin Pack, High Build
Polyamide Cured Epoxy Intermediate Coat from 120 to 150
microns.

Final Coat

Allowing =sufficient time for the intermediate coat to cure, the
manufacturer's recommendations shall be adhered to in this

regard, apply v spray, one coat Twin Pack, High Build
Recoatable Polyurethane Acrylic Finish from 50 to 60 microns.

Total System Minimum DFT = 230 to 290 microns.

The colour of the finalfinishing coat shall be as per the
requirements of 240-145581571: Standard for the Identification
of the Contents of Pipelines and Vesssals.

With respect to aspects not mentioned in the above coating specification table {e.g. mixing
ratios, pot life, straining, thinning, induction times, over-coating and curing times), the
manufacturer's recommendations shall be strictly adhered to.
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This specification caters for, and is applicable to new pipe, old pipe, off-site, on-site, in-situ
comosion protection by coatings of piping 100NE — 300MB. The applicable requirements for
each of the abowve cases as included in this shall apply.

Specific Project Requirements:

1. The piping is new carbon steel. Comosion protection shall be by abrasive grit blasting
(surface preparafion) followed by coating.

2. At all times care shall be taken to ensure adeguate protection of any surfaces and parts
of components or systems not requiring blast cleaning and coating (as an example
valve seats/tim, pumg inletz) and every effort shall e taken fo prevent grit, water and
other dirt enterning drain systems, tankfvesseal inletfoutlet piping or settfing on izolating
valves seats, shafts etc.

3. Eqguipment name plates and identification plates shall be protected from coatings. Mo
coatings shall be applied over any surfaces where these will adversely affect the
performancs of the item or component.

4. Al materials, i.e. paint, solvents and cleaning agents for a specific paint system shall be
supplied by the same manufacturer. The solvents used shall be those recommended
and manufactured by the paint manufacturer. Where the recommended “solvent’ and
‘clean-up thinners' for a material differs, the "dean-up’ solvent must not be added to the
paint for dilution purposes.

2. The method of surface preparation and coating application shall be by either (1)
centrifugal spinning or by (2) “Pipe blaster” and “Fipe coater” as detailed further below.
The centrifugal apinning technique iz a technique whereby a spinning dizc, brush or
other device is used to firstly abrasive blast the substrate and secondly to atomise and
coat the pipe intemal surface. In both cases the blast and coating heads are atiached
to a refractable lancef/boom that is fed all the way through the length of the pipe and
then pulled kack out of the pipe at a predetermined spesd.

6. The selection of techniguesimethods depends on the length and diameter range, new
or old pipe, location of works i.e. on-site (possibly existingfin-situ) or at the contractors
works/shoptvard. Typically the first technique is used where there are multiple lengths
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of piping in excess of 6 metres.

7.  The second technigue iz used for limited quantities andfor shorter lengths and smaller
diameters for in-situ pipe andfor piping fittings. Furthermore the selection may be a
combination of either techniqueimethod depending, on geometries and diameters and
whether either straight piping or fitlings.

8. The technigue/method shall ke agresd betwsen the contractor and coating
manufacturer and presented in the Method Statement as required further below. The
Method Statement shall be reviewed by Eskomn for acceptance prior to commencemeant
of any work.

9. Comosion Protection shall only procesd once all mechanical fabrication/manufacturing
activities i.e. cutting and welding have been completed and released in terms of the
manufacturingfabrication Quality Control Plan (QCP).

10. Pricr to any surface preparation all surfaces that are, or are likely to be contaminated
with oil or grease as a result of the service conditions or fabrication'manufacturing
process (new pipel shall be solvent cleaned with a suitable water-soluble
biodegradable alkaline cleansr/detergent or with appropriate organic solvents.

11. Cleaning may be performed by using rags (for amall areas), an immersion tank (for
smiall items) or a spray gun (for large areas). The detergent’zolvent-cleaned surfaces
shall then be thoroughly washed down with freshfclean water ensuring that the cil-water
emulsion formed is completely removed from the metal.

12. Degreased and water washed surfaces shall be checked for residual oil and grease
using the atomized water spray test and further degreasing shall be camied out if
residual oil or grease is found to be present.

13. A black light test shall be uszed to check for oil contamination. Zero oil and grease
contamination is the acceptable limit. VWashing with freshfclean water containing a
suitable degreasing agent of parially painted components shall take place between
coats, if surfaces are found to be contaminated.
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14. Intemal surface preparation by abrasive blasting shall be perfomed by means of a
“pipe blaster” i.e. a self-centralising device with a hollow tipped blasting nozzle capable
of removing mill scale, ofd coating, rust and suitably preparing the substrate to the
required cleanliness of Grade Sa 3. Blasting nozzles with only forwards blasting
characteristics shall not be permitted.

15. The contractor shall consider the means of ensuring that the device/mechanism as
above is capable of manoeuvring around at least half of the bend radius. The blasfing
process shall be performed from both ends of the component.

16. Removal of dust and debrz from the intemal surfaces shall be performed by using dry,
clean and il free compressed air. The same method described above shall be used
with a suitable nozzle capable of providing a forward angular air flow pattem uniformiy
around the entire circumference of the component.

17. The dust and delriz removal process shall be perdommed from both ends of the
component. The process shall be repeated until the required level of dust and debris
removal is achieved.

18. Assessment of the blast cleanliness shall be by visual means as far as is accessible in
the component end AMD then by suitable length borescopefiberscope to assess the
cleanliness up to and including the bend.

19. Fresdom of dust and debris shall be checked from both component ends as far as is
accessible to perform the test. The level of cleanliness required shall be less than “dust
quality rating” 2 when tested in accordance with 150 8502-3.

20. Coating application by ailess spray shall be pedormed by means of a “pipe coater” ie.
a self-centralising device with a fan spray tipnozzle capable of providing a forward
angular spray patterm uniformiy around the entire circumference of the component. The
process shall be performed from both ends of the component. Spray tips/nozzles with
only forward spray characteristics shall not be pemitted.

21. The confractor shall consider the means of ensuring that the device/mechanism as
above is capable of manoeuvring around at least half of the bend radius.
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22 Defects and pinholes (discussed later in greater detail) shall e recorded and the length
where such defects are detected or obhserved shall be measzured from the pipe end. An
additional coat shall ke applied in this area. Wherever possible and achievable the
pinhole detection and general patch repairs shall be performed before final cure of the
coating system. Repair of pinholes and coating damage after full cure will require
surface preparation i.e. sandingfabrasion to provide a mechanical key for the repair.
This would not be possible in piping where access is not possible.

zeneral Requirements:

1.  The contractor shall be wholly responsible for the surface preparation and coating
application. The coated surfaces shall meet the DFT as required by this specification
and aspects thereof in referenced documents.

2. Rounded edges are required in order o be able to apply the proteclive coating
uniformiy and to attain adeguate coating DFTs on shamp edges, refer to 150 125443
should more detail be required. All sharp edges from the onginal fabrication shall be
rounded or chamfered and burrs around holes and along other cut edges zhall be
removed. All edges to be rounded off with a grinder to a radius of 3mm or more.

3. All shamp edges from the ariginal fabrication shall be roundsd or chamfered and burrs
around holes and along other cut edges shall be removed. All edges to be rounded off
with a grinder to a radius of 3mm or more

4. Weld beads with a surface imegulanty exceeding 3mm or with sharp crests having a
radius less than 3mm shall be ground.

2. Power and hand tool cleaning is only applicable to localised touch ups or patch repairs.
Specific requirements for patch repainng a coating system are defined in sechion 4.5.6
of 240-101712128.

6. Hand-tool cleaning for isclatedflocalised areas may be ulilised provided the required
standard of finizh iz achieved. For all immersion applications final mechanical cleaning
shall be by bristle blaster in order to create the required surface profile.

7.  Cleaning by means of hand or powerdiools, ie. wire brushes, chipping hammers,
scrapers, grndsrs, sanders, nesdle descalers, bristie blasters etc. may only be used
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where accepted by the Eskom engineer and where the position and condition of the
subsirate metal iz such that efficient cleaning and surface profile can be achieved and
where the protective coating system is designed for application to brushed or ground
surfaces i.e. specifically formulated surface tolerant coatings.

8. Al welds shall be free of slag, slag inclusions and pinholes. Adjacent areas shall be
free of weld spatter, which shall be removed by grinding or scraping.

9. Qi and grease deposits shall be removed prior to cleaning as detailed =adier in this
specification. Special attention shall be paid to drllings, bolt holes, stc.

10. Bumishing of the surface shall not be pemitted.

11. In all cases, after wire brushing or grinding, all traces of loose materal shall be
removed from the surface by compressed air (intemally) and vacuum cleaning
(externally). Cleaned surfaces shall not be contaminated with oil, grease, rust or other
deposits before coating.

12. Different grades and types of blasting media exist. It i= impordant that the comect
abrasive be usad in combination with a specific coating system o achieve the specified
surface profile. The required blast profile height should be carefully considered. The
contractor shall select an appropriate abrasive type and mesh size to attain the
specified surface profile.

13. Only inert mineral grit or steel grit abrasives shall be used. Only steel grit may be used
in sensitive plant areas such as Water Treatment Planis in order to ensure no

contamination of plant processes due to excessive dust.

14. Sand or silica based abrasives shall not be used. Abrasive material for blast cleaning
shall be uzed in line with local environmental regulations.

15. The abrazive shall be usaed in accordance to the manufacturer's specifications and shall
be clean, sound, hard particles free from foreign substances such as dirt, oil, grease,
toxic substances, organic matter and water soluble salts. It is important that good
quality abrasives are used in order to minimize the amount of waste grit and dust
generated and contamination of the surfaces.

16. The use of re-cycled blasting media for the final blast is strictly prohibited.
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17. All abrasive media shall be stored in an area that is compleisly dry, coversed and

protected from weather.

18. The profile height of the blasted surfaces should be within the range of the specified
coating system. Refer to the manufacturers Product Data Sheeis. Unless otherwise
specified by the coating manufacturer, a profile height of 25 microns to 80 microns is

recommended for most coatings systems.

18. It is imporant that the blast profile does not exceed the specified DFT of the primer or
first coat. Blast cleaning of severely corroded surfaces may result im high profiles ie. =
than 100 microns. In these cases, the primer or first cosat shall be applied by
brush/reller to ensure complete wet-out of the pittedfjagged swurface. In addition a
different prmer or first coat may be required. However, agreement should be reached
between the confractor and coating manufaciurer as to the most suitable profile range,

with due consideration of the application method, for a spedific coating sysiem.

20. The contractor shall consider and detail these potential scenarios or eventualifies in the
reguired Method Statement which shall be reviewed by Eskam for acceptancerejection
pricr to any work. Uldmately, the contractor shall be responsible for any nsk that could

arise or be attributed fo this choice.

21. The requiremnent for surface preparation of all metallic surfaces for immersion
conditions or inmtermal surface is strictly Grade Sa 3 (IS0 8501-1), im which case the
surfaces shall be blast cleaned o white metal where all traces of rust, mill scale and

ather foreign matter are remaved.

22, Im general, Grade Sa 2 ¥ (150 8501-1), i.e. very thorough blast cleaning where at least
85% of the mill scale, rust and other matter is removed, is specified in the case of most

external protective coating systems for atmospherc exposure.

23,  All compressed air for blasting activiies shall be free from enfrained moisture and oil.
All traps shall be in a functional condition. The compressed air shall be tested at regular
intervals using clean white clothes to assess cleanliness and dryness. This reguirement

shall ke included in the QCP.

24, After extermal surface preparation, all dust, grit blasting media or any other deleterious

miatter shall be removed from the surfaces by vacuuming. In the case of small
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components and small bore piping compressed air shall be used o blow all dust'debris
out of the pipe. The process shall be repeated until the required level of dust and debris
removal is achieved. It is imperative that all surface dit and comtaminanis are

compleisly removed before coating or the adhesion of the coating shall be impaired.

25, Cleaned surfaces shall not b2 contaminated with oil, grease, rust or cther deposits

before coating. Unnecessary traffic prior to painting shall be avoided.

28. Immediately before coating, blast cleaned steel shall not exhibit more tham “dust

quantity rating” 2 when iested in accordance with 150 B502-3.

27. The contractor shall emsure that during surface preparation and cocating activiies the
relative humidity (RH) in open, undenzover shop environments is less than 80% RH and
for tankfvassels (confined spaces) is less tham G0% RH. Ambient temperaiures shall be
between 5°C and 20°C or as per the manufacturer recommendations, whichever is the
more siringent. The maximum/minimum substrate temperature at the time of coating
application shall be sfrictly in accordance with the product data sheet During stable
weather conditions envirenmental parameters shall be measured and recorded at least

4 times per shif

28. During periods of inclement or cold weather conditions the environmental parameters
shall be measured and recorded hourly. In the event that the latest two readings of any
of the parameters indicate a detericrating frend which would likely exceed parameters
limit then no final surface preparation or spray application shall be permitted. All
measurements shall be recorded at the sieel surface. Dew point requirements shall be

as per the Product Datasheet or 240-101712128.

28. For all inspections of all surface preparation and coating activities the surfaces shall be
clean allowing unhindered visual access to the surface. The contractor shall provide
sufficient and adeguate lighting (Cocl White) to enable inspections. Cell phone lighting

is not acceptable.

30. Im order to avoid recontamination and flash rusting of the surfaces, the primer or first
coat shall be applied within 8 hours after final surface preparation of the steel surfaces.

Under no circumstances shall the blast be permitted to stamd owernight.

31. Many modern grganic coatings can be applied without the use of a primer. Howewver,
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should a primer coat be required for holding of the blast, or otherwise, the contractor
shall indicate/describe the reasoning for the need of sueh a primer i.e. a5 a halding
primer or as a m=ans of enhancing adhesion of the system. Details shall ke provided in
the Method Statement for the type of primer, genenc resin, solvent borne or free,
maximum DOFT and compatibility with subsequent coats. The detailed Method
Statement shall be submitted and reviewsd by Eskom for acceptance/rejection prior fo
amy work. Ultimately, the confractor shall be responsible for amy risk that could arse or

be attribuied to this choice.

32, Afer allowing sufficient time for the first coat to cure, all edges, weld seams, bolts and
nuis, and other crucial areas shall be given am additiomal stripe coat, by brush
application, with the same material as the following coat. Should the use of a primer be
amitted, stripe coating shall be carried out between applications of the first coat and the

subsequent coat

33. Multiple coats shall be applied as per the table at the top of this specification. Single

coat systems are not permissible.

34. Where more than one coat is applied, the colour of each coat shall be different from the
previous coat In the case where aesthetic reguirements are secondary, repairs after

final testing shall be carried out wsing a different colour.

35. Im other cases two finishing coats of the same colour may be applied io achieve
complete colour uniformity. All finishing colours for external swurfaces shall be in
accordance with the Eskom reguirements; 240-145581571: Standard for the
ldentification of the Contents of Pipelines.

36. Where more than ocne coat is being applied in an open exposed yard environment,
surface preparation and washing shall be camied ocut between coats. Where the coatimg
has compleisly cured or allowed to age before finishing, before application of a
subsequent coat the surface shall be prepared by light sanding. scrubbing with potable

water usimg a bristle brush and drying before over-coating.

3A7. Application of subsequent coats shall be in accordance with the specified system. The
required aver-caating intervals as mentioned in the latest Product Data Sheet shall be

abserved and adherad to.
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38. The number of coats and OFT per coat required to achieve the total film OFT shall be
agreed between the contractor and coating manufacturer and will be dependent upon

the methed of application chosen.

38. The total OFT of the applied coating system shall comply with the recommended
minimum and maximum DFT limits as recommended in the latest Product System Data

Sheet and this specification.

40. The range of DFTs of sach coat shall be as follows; 20% of random readings shall be
equal o or greater than the minimum specified DFT. Mo individual reading shall be less
than B0% of the specified DFT. In the case of solvent bome coatings no individual
reading shall ke greater than 150% of the manufacturer's maximum specified DFT. All
deficient film DFTs shall be reciified prior o release.

41. The coating shall be evenly applied to form a smoaoth, continuous, unbroken layer free

from misses, sags, runs, tears and other defecis that could affect the iniegrity of the

coating.

42, Unless otherwise instructed by the Eskom engineer for flange surfaces at least cne
coat of the coating system shall be brought around onte a third of the surface area of
the flange face. In the case of flange face (gramophone surface finish) with

compressed fibre gaskets, blasting and coating is not permitted.

43. The contractor shall perform pinhole detection using appropriate “spark™ testing
eguipment at a voliage sefting as per the coating manufacturers requirements. Wet

sponge testing shall not be acceptable.

44, It is imperative that wherever possible pinhole detection and general pateh repairs are

to be performed before final cure of the coating system.

45, With the exception of access limitations or as instructed by the Eskom engineer all
areas of coating damage shall be patch repaired by brush application. The extent of the
damage shall be carefully inspected to assess which coats in the system have been
damaged and which surface preparation methods are most suitable and appropriate.
The Eskem engineer shall acceptireject the contractor's recommended method of
surface preparation i.e. mechanical powsr and hand tool cleaning. When more

widespread repairs are required and when the damage extends to the steel substrate
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abrasive blast cleaning to Grade Sa 3 (150 8501-1) is reqguired.

46, All coats im the system shall be re-instated. Areas to be primed shall be cleaned of dust,
dirt, grease, salts or other deleterious matter and all edges of existing paint shall be
feathered back to a hard edge. The patch primer used shall be in accordance with the

requirements of the relevant coating system.

4F. The over-coating onto an existing coating by subseguent intermediate and finishing
coats (where applicable) shall be stepped at 25 mm intervals to produce a feathered

edge. Specifics of such instances shall be assessed on & case by case basis.

48. All shop coated surfaces shall be inspected and examined for coating damage on
arrival at site. If the damage is excessive it may be preferable to repair the transport

damage before installation/assembhy'erection whilst access is easier.

48. Provision shall alsc be made for the repair of handling damages to the coating after
installation'assembly/erection/scaffolding removal. Spot repairs shall reinstate each of

the previous coats and shall commence directly after surface preparation.

80. Al immersed surfaces shall be pinhole tested (only after completion of all handling,
mowing and equipment and scaffolding removal) to ensure the coating is pinhaole free
amd if required additicnal repairs shall be performed and eonce cured then the repair
areas shall be retested. The process to be repeated wntil a pinhole free coating is

achieved.

51. Afier completion of the coating activities sufficient curing time of the coating system
chall be given pricr to immersion as per the requirements of the Product Data Sheet.
Apcelerated curing is not permitted. All coated surfaces shall be adequately ventilaied
until full cure has been achieved. At the end of the curing pericd and before immersion
the full cure of the applied coating shall be verified by the contractor andfor coating

manufacturer.

Safety Requirements and Considerations:

1. Dwring the application of all coatings/linings, care shall be taken to ensure adeguate
ventilation and lighting, to allow for good visibility and proper curing of the coatings and

to avoidminimise health and safety risks.
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2.  Special care needs io be taken when working with all erganic coatings. Prior to the use

of any coating material, the Materal Safety Data Sheets shall be obtained from the

relevant coating manufacturer.

3. The contractor shall be familiar with the contenis of these safety data sheets and
ensure that the necessary safety precautions are taken in order to comply with local

and national safety and health reguirements such as the OHS Act.

4, The comtracior shall ensure that the abrasive materals wsed conform to all Maticnal

Health and Safety Standards.

8.  Any solid waste materals or liguids siripped or generated during the coating operations
shall be discarded in accordance with the reguirements of the appropriate national

and/or local authorities or the requirements of Eskom.

8. The contractor shall emsure compliance with all statutory regulations, municipal by-
laws, etc. conceming pollution and the healkh and safety of persconnel andfor members
of the public who may be affected by the work. The contractor shall provide the

personnel with the appropriate required PPE.
7.  The contractor shall provide for all necessary safety precautions and risk assessments.
B. The contractor shall advise Eskom of all hazardous materials to be brought on site.

8. Al painting materials on site shall be stored in designated areas in storage facilities that
meet the storage reguirements of the paint manufacturer and the safety regquiremenis
of the specific site. The contractor shall be responsible for the provision of appropnate

storagel/shipping containers as required.

10. These containers shall include the appropriate refrigeration/conditioning systems for
temperature control. This reguirement shall be dependent on where the container will
be located (indoors/cutdoors), typical ambient temperature for the parficular season of
the wyear and the maximum storage temperaturs limits as per the manufacturers

recommendations.

11. The contractor's Safety File for the area to be worked it shall address all the hazardous
activities of abrasive blast cleaning and spray painting. The contractor shall venfy that

the personnel carrying out these activities are suitably qualified.
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Fre-job Method Statement and Guality Documentation review and acceptance:

1. The coating manufacturer/contractor shall supply individual preduct data sheet for all

products, comprising the system which shall contain the following as a mimimmwm;

* A description of the generic type of paint.

= Confirmation that the coating is suitable for the intemded methad of application.
* Recommended and non-recommended uses.

F Maximum recommended service temperature which shall be a3 minimum_of

20% greater than the maximum temperatures as is indicated in the table at the

top of this specification. The coating rating shall consider the above temperatures

as continuous senvice i.e. not intermittenthy.
= Chemical resistance limits.
¥*  Swurface preparation.

2.  Application conditions and details including but not limited to: application temperatures,
dilutions, pot-life, application technigues and DFT for the particular application method,

over-coating imtervals, and curing times reguired before immersion.

3. Pror to the application of any of the comosion protection systems, the Product Data
Sheet's shall be signed by the manufacturer and confractor. This is to ensure that the
manufacturer is aware of this specification, the conditions under which it will be applied

and to allow for technical back-up where reguired.

4.  The signed Product Data Sheet's shall be deemed to be a binding reference document
(as part of the QCP)L |t shall be specific to this project any furtherother subsequent
revisions of the Product Data Sheet's shall be submitted to Eskom for reacceptance
clearly stating the wariationsideviations. Mo further uselapplication of the related

product, for this project, is pemitied until acceptance is granted by Eskom.

5. A detailed Method Statement explaining all required steps as specified in this
specification shall be provided at the time of tender. The steps to be considered

includes:

= Grease decontamination and washing.
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F Soluble salt decontamination.

¥#  The reason for selection and then parameter setup for blasting amd coating
technigues ie. conventional airless spray, dual/plural spray, "Pipe blaster, Pipe

Coater”, flow coatimg, pigging efc. shall also be included in the Method Siatement.

* Methods for dust and debns removal, maintaining and ensuring cleanliness

between coats shall be described.

#  The Method Statement shall detail the precise seguence and breakdown of work
areas/activities in order to apply the system with due consideration of dust
contamination, and possible owverspray onto adjacent surfaces still requiring

additional coats.

kg The Method Statement shall also consider the most efficient methods and
seguendcing to avoid unnecessary delays between coats that may have an impact
i.e. time reguired for removal of spent abrasive grit and dustidebris, delay dus io

material handling, time required to handle, rig and mave the component eto.

# Al inspection interventioms during and after completion of final coats shall be

comsidered and included.

*#  The detailed Methiod Statement shall be submitted o Eskom for review and
acceptance/rejection prior to the commencement of any work. Eskom reserves the
right ic reguest further revision, clarification or additions in accordance with or as

required by this specfication.

8. The comfractor shall submit a detailed, project specific QCP. The QCP shall be based
an the detailed Methad Statement and shall contain all intervention points and relevant
criteria as per the information as described im the Product Data Sheets and this
specification. Eskom reserves the rnght to reguest further revision, clamfication or

additions in accordance with or as reqguired by this specification.

7. Under no circumstances shall any work be performed wmiil the QCP and Method

Statement have been accepted by the Eskom engineer.

B. The coating manufacturer shall provide technical surveys during the esxecution of the

project. The contractor shall commit to this requirement in the Method Statement.
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Reference Documents:

The Eskom Standards 240-108365693: Standard for the Extermal Comosion Protection of
Flant, Equipment and Associated Fiping with Coatings and 240-101712128: Standard for the
internal cormosion protection of water systems, Chemical Tanks and Vessels and Associated
Pipimg with Coaftings were compiled in 2018 and are due for revision in 2020, Since 2018
there hawve been chamges in terms of the referemced documents ie. some documents hawve
been withdrawn, replaced or superseded. The following list of references shall apply in
addition to the reguirements of 240-108385693 and 240-101712128. The latest revision of
the referenced standards shall apply.

Where conflict exists between any of these documents the mare stringent requirement shall
apply.

1. 240-101712128: Stamdard for the imtemal cormosion protection of water systems,

Chemical Tanks and Vessels and Assocciated Piping with Coatings.

2. 240-108365683: Standard for the Extermal Comosion Protection of Plant, Equipment
and Associated Fipimg with Coatings.

3.  240-145581571: Standard for the |dentification of the Contents of Pipelines.

4, BS EM 150 16861: Petroleum, petrochemical and natural gas industries — Intermal

coating and coating of steel storage tanks.

f. 150 B001: Quality Management Systems - “is defined as the international standard that
specifies requirements for a guality management system [(QM3). Organizations use the
standard to demonsirate the ability to consistently provide products and serices that

meet customer and regulatory requirements.”
G.  ASTM D4414: Standard practice for measurement of wet film DFT by notch gauges.

T. ASTM D4541: Standard Method for Pull-off Strength of Coatings using Porable

Adhesion Tesiers.

B. ASTM D5182: Standard Practice for Discontinuity (Holiday) Testing of Monconductive

Protective Coating on Metallic Substrates.

B,  ASTM E378: Measuring coating DFT by magnetic field or eddy cument electro-

CONTROLLED DISCLOSURE
When downloaded from the document management system, this document is uncontrolled and the responsibility rests with the
user to ensure it is in line with the authorized version on the system.

No part of this document may be reproduced without the expressed consent of the copyright holder, Eskom Holdings SOC Ltd,
Reg No 2002/015527/30

Hard copy printed on: 8 February 2024 Document Template 32-4 Revision 7



Replacement of Service Water Pipelines Unique Identifier: 240-161608452
Revision: 3
Page: 32 of 33

magnetic test Methods.
10. ASTM F21: Standard Test Method for Hydrophobic Surface Films by the Atomizer Tast.
11. 150 2408: Paints and vamishes — Cross cut test.
12. 150 4624 Paints and vamishes — Pull-off test for adhesion.

13. 150 4828 - 1: Paints and wamishes — Ewvaluation of degradation of coatings -
Designation of quantity and size of defects, and of intensity of uniformn changes in

appearance — Part 1: General introduction and designation system.

14, 150 4828 - 3: Paints and wamishes — Ewvaluation of degradation of coatings -
Designation of guantity and size of defects, and of intensity of uniformn changes in

appearance — Part 3: Assessment of degree of rusting.

16, 150 B8501-1: Preparation of steel substrates before application of paints and related
products — Wisual assessment of surface cleanliness — Fart 1: Rust grades and
preparation grades of uncoated steel substrates and of steel substrates after ocwerall

removal of previous coatings.

16. 150 8502-3: Preparation of steel substrates before application of paint and related

produets — Test for the assessment of surface cleanliness — Part 3: Assessment of dust

an steel surfaces prepared for painting (pressure sensitive tape methad).

17. 150 8502-6: Preparation of sieel substrates before application of paint and related
products — Test for the assessment of surface cleanliness — Part §: Exfraction of

sgluble contaminants for amalysis — The Bresle method.

18. 150 8503-4: Preparation of sieel subsirates before application of paint and related

products — Surface roughness characienstics of blast-cleaned steel substrates.

18. Part 4: Method for the calibration of 150 surface profile comparators and for the
detemination of surface profile — Stylus instrument procedure. [May be used as am

alternative to SANS 57T2)L

200 1520 12844-3: Paint and warnishes — Cormosion protection of steel structures by

protective paint systems. Part 3: Design considerations.

21, 150 8223: Comosion of metal and alloys — Comosivity of atmospheres — Classification.
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22. SANZ 10064: The preparation of sieel surfaces for coating.

23, SANS J 150 2808: Paints and Vamishes: Determination of film OFTs (Can be wused as
alternative to ASTM E3TE).

24, SANMS 5772: Preparation of steel substrates before the application of paints and related
products — Surface roughness characteristics of blast-cleansd steel surfaces — Profile
of blast-cleaned surfaces determined by a micrometer profile gauge (Can be used as

alternative to 150 8503-4).

28, 515 055200 Swedish Code of Practice - Pictorial surface preparation standard for
painted steel surfaces. (Can be used as altermative to 150 2501 — 1).
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