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1. Introduction 

Kriel Power Station water treatment plant consists of nine vessels for demineralised (Demin) plant 
and nine vessels that for condensate polishing plant (CPP) regeneration system.  

At the Demin Water Treatment Plant, there are three parallel trains (A, B and C), each consisting of 
three vessels (cation, anion and mixed bed) for the removal of impurities from the pre-treated filtered 
raw water. The pre-treated and filtered raw water is passed through resin beds where the impurities 
are removed through ion exchange process to produce mineral free water for use in the Boiler to 
produce steam for Turbines.  

At the CPP, the resin from the units is transferred into these vessels where it is regenerated where 
chemicals (sulphuric acid and caustic) are injected. The CPP consists of three parallel trains (A, B 
and C), each consisting of three vessels namely; cation, anion and storage vessels respectively.  

All vessels have associated distribution pipework as part of the process to dose or inject chemicals 
for the purpose of regen and complete water treatment.  

Kriel Power Station Fly ash from below the Electrostatic Precipitator (ESP) is pneumatically 
conveyed to the transfer and main silos where it is temporarily stored before transportation to ash 
dams. Compressed air used for conveying of this fly ash and its vented into the atmosphere using 
reverse jet fabric filters situated on roof top of each main silo to trap ash and vent the air. The transfer 
and main silos top roofs have been affected by heat, erosion and corrosion (from internal and 
external factors) resulting in roof leaks. Water leaking into the silos causes ash clinkers and hang-
ups resulting in no ash flow for transportation to ash dams. After steelwork repairs of each roof top 
rubber lining is required to be done. 

The scope of work is for refurbishment of the rubber lining in the WTP vessels and piping as well as 
the rubberlining of the fly ash silos roof cones for a period of 3 years.  

2. Supporting Clauses 

2.1 Scope 

This document covers technical requirements in the form of scope of work for rubber lining the Water 
treatment plant vessel as well as the top part of ash silos at Kriel Power Station.  

The scope shall include plant pre-inspections, surface preparation, rubber lining, chemical resistant 
paint application on dry dust silos, Demin and CPP vessels associated pipelines.  

• Operating, maintenance and engineering shall discuss and define the extent of scope of 
work as a team as soon as the defect has been identified.  

• Operating raise a flag to maintenance and engineering to ensure awareness of a defective 
plant.  

• Employer’s representative informs the Contractor of the required services through a task 
order.  

• The contractor shall submit all the necessary quality control plans and task safety risk 
assessments before execution of each task scoped.  
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2.1.1 Purpose 

The purpose is to ensure that the plant is returned to its ensure long term plant health of the plant. 

2.1.2 Applicability 

This document is applicable to the Water Treatment Plant at Kriel Power Station 

2.2 Normative/Informative References 

2.2.1 Normative 

[1] ISO 9001 Quality Management Systems 

[2] IS0 14001 Safety Management Systems 

[3] GAM/MAT/22/072: Corrosion Protection Specification for Kriel Power Station WTP Vessels 
Either by Rubber Lining Patch Repair or Complete Relining 

[4] GAM/MAT/22/073: Corrosion Protection Specification for Kriel Power Station Water Treatment 
Plant Piping 

2.2.2 Informative 

Table 1: List of Specifications 

Title  Reference Number 

General Specifications:  

Occupational Health and Safety Act and Construction Regulations Act No 85, 1993 and 
subsequent revisions 

Quality Requirements for Engineering and Construction work 7.1/ST/02 

Eskom Generation Plant Safety Regulations (PSR) 36-681 

Standard for the External Corrosion Protection of Plant, Equipment 
and Associated Piping with Coatings  

240-106365693 

Eskom Standard for the Internal Corrosion Protection of Water 
Systems, Chemical Tanks and Vessels and Associated Piping with 
Linings. 

240-101712128 

Specification for the Identification of the Contents of Pipelines and 
Vessels 

ESKSCAAC6 

Identification of Colour Markings SANS 10140 
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The manufacture of rubber sheeting for rubber lining SANS 1198 

The application of rubber linings to pipes, pipe fittings and vessels SANS 1201 

SHE Organization 240-28463367 

Safety, Health and Environmental Specifications for Contractors 240-30008949 

2.3 Definitions 

Definition  Description  

approved  Refers to written approval by the Eskom Engineer.  

applicator  Refers to personnel applying the lining system.  

coating/paint/lining 
system  

"Coating/paint system" is an all-embracing term including method and 
degree of surface preparation, generic type, thickness and number  

of coats and the method of application of the coats.  

Contractor  The paint applicator/rubber liner or Contractor having the main Contractual 
responsibility to  

Eskom.  

inspector  Anyone responsible for ensuring conformity with this standard.  

manufacturer  The manufacturer of the paint or rubber lining compounds and associated 
products such as primers, adhesives, solvents, cleaners etc.  

rubber lining  A process in which rubber is applied as an anticorrosion protection to 
protect the outside or inside of vessels, tanks, pipes and equipment for 
industries.  

surface preparation  The preparation of a substrate prior to applying the lining, i.e. welding, 
grinding, blasting, cleaning, application of bonding agents and tie  

coats.  

2.4 Abbreviations 

Abbreviation  Description  

CPP Condensate Polishing plant 

QC  Quality Control  

QCP  Quality Control Plan  

WTP Water Treatment Plant 
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2.5 Roles and Responsibilities 

a) The Eskom Engineer will do a quality check on all the works which is done by the Contractor  

b) Contractor shall be fully responsible for the implementation of all of the works.  

c) The Contractor shall be fully responsible for the control and execution and the successful 
completion of the works.  

d) The Contractor shall be responsible for ensuring that all Sub-Contracting parties such as the 
paint/rubber lining applicator and the paint/rubber liner manufacturer are fully conversant with 
the requirements of this scope of work and referenced standards in this document.  

e) Any specific queries or requirements not covered by this document shall be referred to the 
Eskom Engineer. 

f) The Project Manager should ensure the contractor performs the works as per the scope of 
work. 

2.6 Process for Monitoring 

• Engineering to ensure that QC inspections are done for all of the works. 

2.7 Related/Supporting Documents 

• N/A 

 

3. Description of the works 

The works entails the application of rubber lining and chemical resistant paint on ash silos (transfer 
and main) top roof, CPP vessels, demin water vessels and associated pipelines. The works scope 
is for corrosion protection of surfaces to prolong the life of plant and minimize breakdowns. Quality 
control tool shall be used to manage execution to ensure that desired quality of work on newly applied 
linings for Kriel Power Station’s vessels and pipes is in accordance with prescribed standards to 
improve plant performance. 

3.1 Scope 

The following scope applies to 6x main silos, 6x transfer silos, 9x Demin vessels, 9x CPP vessels 
and their associated pipework.   

The scope shall include internal inspections, repairs or relining on the Demin and CPP vessels 
depending on nature of the defects per vessel. The scope includes offsite rubber lining of associated 
steel plates and pipework as per the Employer’s representative’s instructions on each task order.  

Requirements on ash silos are external inspections and repair work as per the defects. The works 
includes cleaning to remove excess ash, stripping the rubber floor and removal of any loose 
equipment’s at ash silo top to make the area safe for work.  

Scope breakdown for vessels:  

• WTP Operating manpower to take out resin with the side nozzle using chemical injection 
pumps to push it out  
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• Operating issues a permit for manhole opening to maintenance,  

• Operating conducts a gas test for vessel entry i.e. minimum 21 ppm oxygen required,  

• Operating issues a permit for vessel entry and maintenance work,  

• Maintenance and engineering conducts inspections respectively within the vessel to 
determine a thorough scope of work  

• Employer’s representative informs and notifies the Contractor about scope of work required 
to be done thru a task order,  

• Contractor submits QCP, MSDS, product data sheets, work method statements and any 
other information on material and process that he/she will be using for approval before 
coming onsite  

• No work shall be performed until the Quality Control Plan is approved by Eskom  

• After approval the Contractor reports to site, performs risk assessment and obtain permit to 
work  

• The Contractor conducts his/her own inspections within the vessel to confirm the scope of 
work after task order issuing  

• The Contractor’s safety officer shall prepare a Safety File for the area to be worked on. This 
Safety file shall address hazardous activities of abrasive blast cleaning and spray painting  

• The site supervisor shall verify that the personnel carrying out these activities are suitably 
qualified and safely protected  

• The Contractor performs the work as specified following the guideline conditions below  

• The Contractor apply chemical resistant corrosion protection as requested by the Employer 
Representative on the vessel internal and external surface and piping.  

Scope breakdown for ash silos: 

The Contractor caters and makes provision for fly ash contamination during rubber lining process in 
his pricing and work method. All the ash silos are not at ground level and the Contractor familiarise 
themselves with the plant areas and make provision for any other additional requirements for the 
purpose of performing work. The following scenarios are examples of what should be done to 
perform rubber lining replacement at ash silos plants: 

1. Perform risk assessment and obtain permit to work 

2. Perform pre-inspection of the plant and plan accordingly 

3. Clean the fly ash 

4. Stripping and removal of old rubber 

5. Abrasive blast cleaning is the only acceptable method for surface preparation 

6. Abrasive blast cleaning shall be carried out in accordance with Clause 5.3 of SANS 10064 (ISO 
8504) and the degree of cleanliness achieved shall be Sa 3 in accordance with ISO 8501/1. 

7. Surface preparation inspection 

8. The primer coat shall be applied as soon as possible after the surface preparation operation not 
exceeding 4hours or as deemed acceptable by the rubber applicator taking into consideration the 
dry dust environment which could compromise or contaminate the primers. 
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9. Application of metal primer, the Contractor shall ensure that all paints/primer are mixed in 
accordance with the manufacturer’s instructions 

10. Application of primers first coat allowing to dry 

11. Application of primers second coat allowing to dry 

12. Rubber lining as per the MSDS using natural rubber SANS 1201 and SANS 1198 

13. Contractor provides curing time prior of rubber lining according to MSDS specifications 

14. Perform spark and Shore A hardness tests measurement, (45-55) 

15. Final inspections and permit to work clearance if all stakeholders have signed-off QCP’s 

Note: The spark test and shore hardness measuring instruments valid calibration certificates to be 
provided as part of QCP, otherwise the results cannot be deemed valid. 

4. Demineralised trains and CPP regeneration vessels 

The demineralised WTP consists of three trains, and each train comprises of the following process 
units: 

o 1 x Cation vessel; 

o 1 x Anion vessel; and 

o 1 x Mixed bed vessel. 

The CPP regeneration vessels consists of three trains, and each train comprises of the following 
process units: 

o 1 x Cation vessel; 

o 1 x Anion vessel; and 

o 1 x storage vessel. 

Each vessel is a steel pressure vessel in which resin is contained. The unit is cylindrical in section 
and stands vertically. The vessel has dished ends. An access manholes to the vessels is provided.  

The vessels are rubberlined internally. The contractor needs to make allowance for rubberlining of 
the entire shell, manholes, supports structures, inlet and outlet pipelines, etc.  

The cation and anion vessels have a concrete base which has been cast into the bottom of the 
vessels. The contractor must make allowance for the rubberlining of this concrete floor as well. 

The mixed bed vessels have a nozzle plate. The contractor must make allowance to rubberline the 
dome below the nozzle plate, as well as the top and bottom of the nozzle plate itself.  

Once the vessels are inspected, the employer’s representative will determine if patch repairs are 
required or full rubbelining of the entire vessel. The vessels must be rubber lined using 6mm Grade 
B Butyl rubber. Sandblast the whole vessel with silica free sand blasting grit. The Contractor must 
ensure that there is a system installed which will remove the dust created during sandblasting and 
must be exhausted outside the building in a designated area. Please take note that this is a 
demineralisation plant and hence the cleanliness during blasting operations is of outmost importance 
to prevent contamination during production. 

Refer to section 66 for more details on the rubberlining requirement. The design specifications for 
the vessels are as per Table 2 below, and the dimensions can be used as a guide to determine the 
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rubber lining requirements for the vessel. Surface preparation and rubberlining will be done as per 
the following specification  

• GAM/MAT/22/072: Corrosion Protection Specification for Kriel Power Station WTP Vessels 
Either by Rubber Lining Patch Repair or Complete Relining 

The supports must be straightened before rubber lining is done.  

Table 2: WTP Ion vessel design specification 

Parameter  Unit Cation Anion Mixed bed 

Height  m 4.7 4.7 3.05 

Inside Diameter  m 2.44 2.44 1.98 

Design P/T  kPa/˚C 690 @ 50 690 @ 50 690 @ 50 

Operating P/T  kPa/˚C 690 @ 20 690 @ 20 690 @ 20 

Material of Construction  - Rubber lined mild steel 

Estimated area for 
rubberlining 

m2 240 240 240 

Table 3: CPP regeneration vessel design specification 

Parameter  Unit Cation Anion Storage 

Height  m 3.5 4.5 4.5 

Inside Diameter  m 2.13 1.37 2.13 

Design P/T  kPa/˚C 500 @ 50 500 @ 50 500 @ 50 

Operating P/T  kPa/˚C 516 @ 40 516 @ 40 516 @ 40 

Material of Construction  - Rubber lined mild steel 

Estimated area for 
rubberlining 

m2 240 240 240 

 

Applicable drawings to this section of the scope is: 

o 0.45-25496: Details of Cation vessel 

o 0.45-25497: Details of Anion vessel 

o 0.45/25538: Kriel Power Station Anion and Cation vessels for Demin Plant  

5. Demin plant and CPR piping refurbishment 

The water treatment plant pipework consists out of multiple areas that require lining replacement. 
The pipework is constructed out of mild steel. Inspection of the pipework will be done by the 
Employers representative to decide what is required and the work will be issued as a task order. The 
lining of the supplied pipework must be done out-situ. The Contractor must allow for full replacement 
and re-rubberlining of all the pipes.  
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The Contractor applies the necessary corrosion protection layers on all pipes, as per  

• GAM/MAT/22/073: Corrosion Protection Specification for Kriel Power Station Water 
Treatment Plant Piping 

All pipe supports will be corrosion protected, as per Eskom Standard 240-106365693 (Standard for 
the External Corrosion Protection of Plant, Equipment and Associated Piping with Coatings).  

Proper planning of the replacement of pipework must be done to ensure work is done when the plant 
is not required. 

Table 4: Demin, CPP and diluted acid pipework 

Description  Value  Unit  

300NB  30 m  

200NB  30  m  

150NB  30 m  

100NB  30 m  

80NB  30 m  

6. Corrosion protection Specifications 

All corrosion protection done in this project must be done in accordance to the following standards 
and specifications: 

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

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

o ESKSCAAC6 - Specification for the Identification of the Contents of Pipelines and Vessels 

o SANS 10140 (Identification of Colour Markings). 

o GAM/MAT/22/072: Corrosion Protection Specification for Kriel Power Station WTP Vessels 
Either by Rubber Lining Patch Repair or Complete Relining 

o GAM/MAT/22/073: Corrosion Protection Specification for Kriel Power Station Water 
Treatment Plant Piping 

o ISO 9001: Quality Management Systems – Requirements. 

o SANS 1198: The manufacture of rubber sheeting for rubber lining. 

o SANS 1201: The application of rubber linings to pipes, pipe fittings and vessels 

7. Acceptance 

This document has been seen and accepted by: 
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10. APPENDIX A: GAM/MAT/22/072: Corrosion Protection Specification for Kriel 
Power Station WTP Vessels Either by Rubber Lining Patch Repair or Complete 
Relining 
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