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1. Introduction 

Demin water is produced when all dissolved solids are removed from the water. These solids, in the 
form of cations and anions, are removed in the cation, anion and mixed bed vessels (i.e. a demin 
train) by the use of ion exchange resin through a process called demineralisation.  

There are three (3) demineralised water trains at Camden Power Station, each consisting of a cation, 
an anion and a mixed bed vessel and associated flanges, manholes and pipes that are rubber lined.  

2. Supporting Clauses 

2.1 Scope 

2.1.1 Purpose 

The condition of the rubber lining in the demineralised vessels and fittings has deteriorated over the 

years and needs to be replaced.  

2.1.2 Applicability 

 Auxiliary Plant Engineering 

 Auxiliary Plant Maintenance 

 Chemical Services 

2.1.3 Effective date 

See date of authorized signature 

2.1.4 Normative References  

[1] Eskom SHEQ policy 32-327 

[2] OHS Act 85 of 1993 

[3] QM-58 Supplier Contract Quality Requirements Specification  

[4] 240-101712128: Standard for the  Internal Corrosion Protection of Water Systems, Chemical 

Tanks and Vessels and Associated Piping with linings 

[5] 240-48929482:Tender Engineering Evaluation Procedure  

[6] BS 6374: Part 5 – Lining of equipment with polymeric materials for the process industries 

[7] SANS 1198: The manufacture of rubber sheeting for rubber lining 

[8] ISO 8501-1: Preparation of steel substrates before application of paints and related products 

[9] ISO 9001: Quality Management Systems – Requirements 

[10] 240-106628253: Standard for Welding Requirements on Eskom Plant 
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2.1.5 Informative References  

 N/A 

2.2 Definitions 

Approved / Approval Refers to written approval by the Engineer. 

Contractor Means the person(s) named demineralised in the Contract Agreement. 

Demineralised Water   Water which is void of any ions 

2.3 Abbreviations 

 

2.4 Process for Monitoring 

N/A 

2.5 Related/Supporting Documents 

N/A 

 

Abbreviation Description 

BS British Standard 

Demin  Demineralised Water 

ISO International Organization for Standardization 

m meter 

OHS Occupational Health and Safety 

PPE Personnel Protective Equipment 

QCP Quality Control Plan 

SANS South African National Standards 

SHEQ Safety, Health, Environment and Quality 
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3. Scope of Work 

The following scope of work shall involve the full spectrum of work required to install a new lining 

system for the demin vessels and the associated pipework, flanges and manholes and shall include 

removal of the existing liner, sandblasting of the steel, application of the liner, testing of the liner 

including guarantees and the disposal of the old liner to an Eskom approved dumping site. NB. 

Seven of the vessels to be completely re-lined and the condition of the remaining two vessels will be 

assessed by Eskom and the Contractor first to determine if patch repairs will be conducted or if the 

vessels will be completely re-lined. The scope will also include removal and loading of resin and 

inspection and repair (if necessary) of the laterals and nozzles inside the vessels and will apply to 

the following: 

 Train 1 (Cation, Anion and Mixed Bed) – full scope 

 Train 2 (Cation and Anion - lining condition to be assessed after inspection. Based on 

inspection, decision will be made if required, but costs for this must be included. Mixed Bed 

– full scope) 

 Train 3 (Cation, Anion and Mixed Bed) – full scope 

The Contractor shall take note and make provision that there will be a time delay between the 

availability of the vessels in order to ensure continued Demin water production. One train of vessels 

will be available at a time to conduct lining replacement. The next or following train of vessels will 

only be available once a relined train has been refurbished and commissioned. The same applies 

for the third train of vessels. Eskom will advise on the order of repair based on plant availability and 

conditions. 

3.1 Pre-Preparation: 

 All documentation as per section 4 of RTD/MAT/20/235: Protective Coating Specification (by 

rubber lining) for Camden Power Station – Demineralisation Train Vessels must be given to 

Eskom for acceptance. This document can be found in Annexure D 

 The contractor must comply with the information in Annexure A, which is the requirement 

criteria for corrosion protection paint and rubber lining applicators. 

 As part of the tender returnables, Annexure B must be completed by the contractors 

 All material required for the replacement should be procured and delivered to site prior to 

commencement of the task 

 The Contractor shall provide a risk assessment per activity to Eskom as the vessels are 

located within the operating area of the power station. Safety equipment, barriers and plant 

signage shall be provided by the Contractor. 

 The Contractor shall ensure a safe working environment and that all work practices comply 

with Eskom’s SHEQ (Safety, Health, Environment and Quality) requirements. 

 Scaffolding to be built for each train prior to any work commencing.  
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3.2 Contractor Responsibilities: 

 To ensure a fully functional internal lining system for three Cation, three Anion and three 

Mixed Bed Demin (Demineralised) vessels at Camden Power Station.  

 The supply of all equipment for the application and testing of the lining system 

 For his own traveling and accommodation to perform the entire scope 

 For site establishment and storage of all tools and equipment required to execute the entire 
scope 

 Removal of resin from inside the vessels. Please note the resin from Anion (1, 2 and 3) and 
Cation (2 and 3) will be re-used once the re-lining is complete. Hence the resin needs to be 
removed and stored in such a manner that will preserve the condition of the resin. The 
remaining vessels i.e. Cation 1 and Mixed Bed (1, 2 and 3) will be filled with new resin.  

 The supply of all equipment for the removal, storage and re-loading of the resin 

 Training of Eskom personnel on how to load and de-load resin from the vessels 

 Removal of the stainless steel laterals from all 9 vessels. The laterals are to be inspected 
and tested (using Ultrasonic, Dye Penetrant and pressure testing) for any defects such as 
pinholes or cracks. Any defects found are to be repaired by the Contractor prior to re-
installation. NB. All welding work must comply with 240-106628253 - Standard for Welding 
Requirements on Eskom Plant. Welding procedures and welding QCP’s must be supplied to 
Eskom for approval prior to welding work (if required) commencing. All weld repairs must be 
100% NDT and inspected by an Eskom Welding Inspector. The laterals are installed as 
depicted in the schematic below: 

 

                   Figure 1: Layout of laterals 
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 All nozzles fitted on the laterals are to be inspected for damage and replaced if necessary. 
NB. Eskom will supply new nozzles if necessary 

 All pipework inside and connected to the vessels to be removed and repaired where 

necessary including the lining. If the condition of the pipework is beyond repair then the 

components should be replaced with like for like material.  

 Removal of the old rubber lining and preparation of the vessel metal surface for re-lining (See 
Annexure C for details).  

NB. The vessels are to be inspected by the Contractor and repaired if necessary 

 Complete re-lining of 7 vessels and repairs to 2 vessels (vessels to be inspected first as 
mentioned above) (See Annexure C for details) 

 Once the new lining has been checked and accepted by Eskom, re-installation of all pipework 
and laterals (including nozzles) 

 Loading of resin into all 9 vessels  

 Boxing-up and commissioning of the vessels in conjunction with Eskom Operating and 
Maintenance personnel 

 The disposal of the old liner and resin from Cation 1 and Mixed Bed (1,2 and 3) to an 

Eskom approved dumping site  

3.3 Employer Supply  

 A connection point for potable water, service air and electrical power at normal voltage for 
the execution of the scope 

 The necessary isolations and access to both tanks 

 All scaffolding required for access to the vessels 

 New resin for Cation 1 and Mixed Bed (1,2 and 3)  

 New nozzles if required 

 Lay Down Area for Site Establishment 

 All NDT’s will be carried out by an Eskom approved on-site company and the cost will be 
excluded from this SOW 

 

 

 

 

 

 

 

 



Rubber Lining for Demin Vessels Unique Identifier:  240/132029773 

Revision:  2 

Page:  8 of 42 

  

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: 10 March 2021                                                              Document Template 32-4 Revision 7 

  

 

3.4 Detailed Design specifications 

3.4.1 Anion and Cation Vessel Specifications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Cation and Anion Vessel 

 

 Material of Construction:  Mild Steel 

 Diameter:      ± 2.3m 

 Vertical Height:       ± 3.6 m 

 Contents of Anion Vessel:         Anion Resin regenerated with 3.5% Caustic Soda 

 Contents of Cation Vessel:        Cation Resin regenerated with 4% Sulphuric Acid 

N.B. Vessel dimensions to be confirmed by the Contractor prior to commencement of any work 
on site. 

Please refer to Annexure C for more details on the vessels. 



Rubber Lining for Demin Vessels Unique Identifier:  240/132029773 

Revision:  2 

Page:  9 of 42 

  

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: 10 March 2021                                                              Document Template 32-4 Revision 7 

  

  

3.4.2 Mixed Bed Vessel Specifications  

 Material of Construction:   Mild Steel 

 Diameter:       ± 1.9 m 

 Vertical Height:             ± 3.1 m 

 Contents of Mixed Bed Vessel:        Anion Resin regenerated with 3.5% Caustic Soda                              
Cation Resin regenerated with 4% Sulphuric Acid 

N.B. Vessel dimensions to be confirmed by the Contractor prior to commencement of any work 
on site. 

Please refer to Annexure C for more details on the vessels. 

3.5 Health, Safety & Environmental Requirements 

Compliance with all current legislation and Eskom policies and directives is mandatory. The 

following requirements will be adhered to among others: 

 OHS Act 

 Environmental regulations 

The Contractor will abide by the SHE requirements of Camden Power Station.  

The Contractor will be responsible for personal protective equipment (PPE) requirements of 

Camden Power Station Water Treatment Plant for the Contractor’s staff during the duration of 

execution. 

The Contractor shall ensure cleaning of work areas and disposal of any waste materials generated 
in execution of the scope. 

4. Acceptance 

This document has been seen and accepted by: 

 

Name Function 

N. Ngobese Camden Power Station Chemical Services Manager 

S. Sulliman Chief Engineer 
 

5. Revisions 

 

Date Rev. Compiler Remarks 

January 2018 1 N. Naidu Original Issue 

January 2021 2 N. Naidu Scope Change 
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6. Development Team 

 Hassen Cassim 

7. Acknowledgements 

N/A 
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ANNEXURE A – REQUIREMENT CRITERIA FOR CORROSION PROTECTION PAINT AND 
RUBBER LINING APPLICATORS 
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ANNEXURE B: CAPABILITY CHECKLIST FOR CORROSION PROTECTION PAINT AND    
RUBBER LINING APPLICATORS 
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ANNEXURE C: 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. 

 

CationVessel 
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Anion: 
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Mixed Bed – Anion Section 
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Mixed Bed - Cation Section 
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ANNEXURE D: RTD/MAT/20/235: Protective Coating Specification (by rubber lining) for 
Camden Power Station – Demineralisation Train Vessels 
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