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1. INTRODUCTION

The successful tenderer will be expected to carry out the following actvities on both chimneys

o

Perform visual inspections with a camera on 250m high concrete windshield and fiues Areas to
be inspected are access restricted,
Take concrete samples and analyse for strength and degradation. Care must be taken to not
damage reinforcing,
o Sample test certificates to be suppled (sampling and festing to be in accordance with the
relevant SANS standards)
Repair sampled areas as per the approved methodology,
Perform non-destructive testing and assess life expectancy of structures,
Measure expansion gaps,
Compile report detailing scope of work for remedial actions (Including method of repair), next
inspection and life expectancy as per [6],
Prepare scope of work including bill of quantities and cost estimates for repair work,
Technical supervision durning repairs,
Contractor to supply as built drawings of the windshields and ctumneys only (stair cases,
elevators etc not required),
o These drawings will be overlaid with a grid system fo identify location of defects
o The Coniractor will transfer and assign copyright to the employer allowing the employer to
reproduce and distribute the drawings as they so wish.
o The owner of the copynght must be displayed on the drawing (s)
The Confractor is responsible for providing specialist access for external and infernal inspections

The Contractor shall make provision for secondment of two Tutuka Civil Engineers to the
designer’s offices to complete designs as part of therr professional development and skills
transfer.

in the repair scope the Confractor must provide the paint spec for the top of the smoke stacks.

The Contractor shall take note that the internal inspection of the flue ducts will only be performed during
the Unit outage, The Employer will forward the schedule of Unit outages where access will be granted.

2. SUPPORTING CLAUSES

2.1 SCOPE

The scope of the works Includes the destructive and non-destructive testing and inspections of the
Tutuka flue stacks. The inspections must be followed up with a detailed report including
recommendations for the works that needs to be performed to ensure the structural integrity of the Flue
Stacks, maintenance strategy, relevant drawings and Bill of Quantities.

2.1.1 Purpose

The purpose of the document 1s to provide requirements for scope of work to perform structural
inspections on the Tutuka Flue stacks.

2.1.2 Applicability

This document will apply to Tutuka Power station.

CONTROLLED DISCLOSURE
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2.2 NORMATIVE/INFORMATIVE REFERENCES

The applicable reference documents are listed below These documents (latest revisicn) form part of this
specification to the extent as specified in this specification In the event of a conflict between the text of
this specification and the applicable parts of the Eskom documents hsted below, the text of this
specification takes precedence However, this specification does not supersede applicable laws and
regulations (including the SANS standards), unless a specific exemption has been obtained from the
refevant authorities

2.2.1 Normative

[10]
(1]
[12]

[13]

[14]
[15]
[16]
{17i
(18]

ISO 9001 2008
240-50317699
240-53113685
240-53114186
240-53665024
240-99527377
QM-58

15ENG GEN-699

SANS 5865

Quality Management Systems

Manage Technical Queries Procedure

Design Review Procedure

Document and Records Management

Engineermg Quahty Manual

Inspection Manual for Civil Works at Eskom’s Power Stations

Supplier Contract Qualty Requirements Specification

Tender Technical Evaluation for Tutuka Flue Stack Structural Inspections

Concrete tests — The dnliing, preparation, and testing for compressive

strength of cores taken from hardened concrete

SANS 5863
240-86973501
240-76992014

Work Instruction

240-868920003
Projects

240-65459834
240-54179170
240-53114002
240-53113685

15ENG MN-676

2.2.2 Informative

[19]
[20]
[21]
{22]

240-99527377
SANS 1200
240-56364545
39-60

Concrete tests — Compressive strength of hardened concrete
Engineering drawing Standard

Project / Plant Specific Technical Documents and Records Management
Documentation Management Review and Handover Procedure for Gx Coal

Project Documentation Deliverable Requirement Specification
Technical Documentation Classification and Designation Standard
Engineering Change Management (ECM) Procedure

Design Review Procedure

Tutuka AKZ Coding Procedure

inspection Manuat for Ciwvil Works at Eskom’s Power Stations
Standardised specification for civil engineering construction
Structural design and engineering standard

Contract quality requirements

CCMTROLLED DISCLOSURE
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inspeciions

2.3 DEFINITIONS

2.3.1 Classification

a Confrolled disciosure: controlled disclosure to exiernal parties {(either enforced by law, or

discretionary)

2.4 ABBREVIATIONS

Abbreviation Description

AKZ Plant labeling code

DT Destructive Testing

150 International Standards Organisation
NDT Non-destructive Testing

NOx Nifrogen Oxides

QCcpP Qualty Control Plan

SANS South African National Standards
SOx Sulphur Oxides

2.5 ROLES AND RESPONSIBILITIES

2.5.1 Auxiliary Engineering

a Iniwator of project

2.6 PROCESS FOR MONITORING

Design reviews will be conducted to verify the contents of this document

2.7 RELATED/SUPPORTING DOCUMENTS

N/A

3. TUTUKA FLUE STACK STRUCTURAL INSPECTIONS WORKS INFORMATION

3.1 OVERVIEW

The Consuitant shall appoint an expenenced professional cwil engineer or civil technologist (ECSA Pr
Eng / Pr Tech registered) specialising n reinforced concrete structures to perform detarled inspections,

CONTROLLED DiSCLOSURE
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investigations and full structural assessment and design works where necessary, development of
confract documentation inclusive for repair and maintenance methodologies, for the two windshield
chimney siructures and six flue ducts at Tutuka Power Station all in order to ensure the safe use of the
windshield chimneys and flue ducts. All inspections and investigations shall be performed in accordance
with 240-99527377, Inspection Manual for Civit Works at Eskom’s Power Stations for chimneys.

The chimney and flue ducts structural elements in its entirety shall be inspected in detail and subjected
to full detailed structural assessments. Structural elements include of the chimney and flue ducts include
but are not limited to -

Concrete wvaindshield internal and external,
Brick flues or iming internal and external,
Concrete support slabs,

Bearing pads,

Lightning protection and other fixtures at the chimney top,
Waterprocfing at the top slab,

Chimney Iift structure,

Steel starcase,

Thermal insulation,

Flue insulation,

Condtition and visibility of windshield paint.

$ & & © & & & & & © @

The Consultant shall provide all temporary works, access, plant, materials, equipment and tools required
to perform all inspections and investigations necessary. The Consuitant shall \inform the Employer in
advance of all access limitations and obstructions preventing execution of the services. The Employer Is
aware that access to inspect the flue ducts and brick hning 1s hmited and wail only be provided during
outage of specific Unit.

All evil and structural work is carned out by a professional engineer or technologist, registered with the
Engineering Council of South Africa (ECSA) The Consuftant shall provide a method statement o the
Employer for review and acceptance prior to the commencement of any works by the Consuffant, The
method statement includes the following as a minimum -

a) The detaled nvestigation approach, methodology and sequencing of works including a
description of all investigative works necessary, all types of testing required, and alt tools,
equipment, materials, temporary works necessary to perform the works;

b} Detailed description of any speculated structural assessments, analyses and design deemed
necessary which 1s to be confirmed as required following completion of point (a) above.

The Employer had appointed a Consultant in 2010 to perform a visual inspection of the chimneys: Coal
Fleet Critical Structures Investigations and Monitoring Programme at Tutuka Power Station Cooling
Towers, and Tutuka Power Station, Cooling Towers Deformation Report. The results of the previous
surveys and inspections are included in this Contract to be used as a basis and comparison with the
surveys and other associated tasks to be executed as part of this Contract

The Consultant takes note that the Employer also performed a conditional visual inspection in May 2019,
and has identified several defects at the chimneys.. These were consolidated into a report together with
photographic evidence and which forms the starting point of the Consultant’s services: 360-TUT-ADDB-
D00180-8, Tutuka Power Station, Structures and Buildings Visual Inspection Report,

The Technical Specification. 360-TUT-AABB-D00139-83, Tufuka Power Station, Technical Specification
for Remedial Works on Existing Infrastructure, also developed by the Employer for the remedying of
certain 1dentified defects 1s also utilised by the Consultant as a starting point in developing the Works
Information for repair works (See PHASE C)

CONTROLLED DISCLOSURE
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The reports provided by the Employer serve only as a guide to the Consultant and are provided for
information purposes to assist the Consuftant i execution of the services

The creation, ssuing and control of all drawings is (n accordance with  240-86973501, Engineernng
Drawing Standard — Common Reqguirements

Drawings 1ssued to the Employer will be a minimum of 2 hard copies signed by the responsible
professional registered structural engwneer or technologist and in elecironic format The Consuitant
submits electronic drawings that can be opened with or compatible to Micro Station (DGN) format, and
scanned drawings In pdf format Drawings issued to Employer may not be “Right Protected” or
encrypted

The Consultant takes note that review and acceptance of any document or drawing by the Employer in
no way reheves the Consultant of tus hiability for the works He remains hable for all works conducted as
per this Contract

The Employer owns the Consuftant's nght over material prepared for this Contract by the Consultant
The Consultant shail submit thewr assignments, drawings and or reports and, i applicable, mterm
assignments or progress reports, in accordance with the dates specified in the Contract

All onginal documents furnished/supplied by Consultant to the Employer and all documents, plans,
computer programmes and other data prepared by the Consultant in connection with this Contract shall
be lodged with the Employer and shall become the property of Eskom

The copynght and Intellectual Property in all documents prepared by the Consultant in terms of this
Agreement and the Letters of Appointment shall be vested 1n Eskom, which shall have the right to adapt
them for other projects or otherwise apply or dispose of at its sole discretion

The Consuitant provides documents which fransfer these rights to the Employer The Employer has the
right to reuse that information without copyrnght kmitations or without requinng authorisation from the
Consultant for the reuse thereof

3.2 DESCRIPTION OF THE SERVICES

Phase A: Detailed Visual Inspections and Assessments

The detailled visual inspections of the chimneys must be done during the outage of the flue duct or
arranged and agreed with Employer and includes the following key focus inspection points, as a
minimum -

a) Inspect for major geometrical imperfections of the windshell and flue ducts,

b) Inspect for signs of cracks 1n the windsheli,

¢) Inspect for water seeping through the windshell,

d) Inspect for any signs of [ocalised windshell spaliing,

e) Inspect the annular foundations at windshell for visible signs of differential settlement,

f) Inspect the nature and extent of chemical attack on the brick matenal and on the mortar
g) Inspect the condition of the chimney lift support structure,

h} Inspect for cracks 1n the connections of bracing components; and

1) Inspect safety of walkways, handrans, cat ladder etc

During the detalled nspections and investigations, the Consultant 1s expected to perform the necessary
tests on the concrete elements in order to ensure the safe use of the cooling towers The assessments
and test will include but not mited to

COMTROLLED DISCLOSURE
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Readings of surface hardness (Schmidt hammer),
Depth of carbonation, tested at criical / key points,
Concrete strength by taking core samples,
Concrete cover, tested at criicall key points,
Poteniiat half-cell method for corrosion testing,
Sulphate/ Chionde/Nitrate atlack,
} Envronmental factors, as detailed below,
= Analysis of concrete, brick and mortar samples (chemical analysis),
Windshield and flue ducts Life expectancy under normal and abnormal conditions, and
t) 3D laser scan survey and madel to measure the deformations and possible settlement and
loading patterns of the as-built windshell structures and report on the deformations found
Excessive deformations will be highlighted for further investigation

cosoeze

-
-

The Consultant shall inspect for signs of structural distress and / or indication of deterioration
Photographic records shaill be compiled to assist and document the inspections and nvestigations
Observations shall be referenced to the photographs

The Contractor shall make provision for secondment of two Tutuka Cwil Engineers to the designer's
offices to complete designs as part of their professional development and skills transfer

PHASE B: Design Works
Structural assessment and design works comprises of the following

a) Life expectancy of the windshield and flue ducts under abnormal conditions

The Consultant performs a design analysis which includes calculafion of loading and the applicable
design checks to ensure the safety and structural integrity of the windshield and flue ducts and n order
to determine the residual Ife of the chimhey The structural analyses imcludes, at minimum -

e |.near-elastic analysis,

¢ Fallure analysis for cracked structures using finite element analysis technigue,
Structural assessment analyses and desighs (where required) for repair of the defects identified based
on the root cause, 1n order to prevent recurrence of the defects All designs are carned ouf i accordance
with the Employer's design standard 240-56364545, Structural Design and Engineering Standard and
240-144332407, Guideline for Eskom FPower Stations Concrete Remedial Work

The Contractor shall make provision for secondment of two Tutuka Civil Engineers to the designer's
offices to complete designs as part of their professional development and skills transfer

PHASE C: Development of Contract Documentation

Development of a comprehensive Works Information compiled in accordance with the NEC 3 form of
contract for the repair works to be constructed by a Contractor, including all supporting documentation
te reports, construction drawings, bill of guantities, technical specifications and procedures The SANS
2001 senes of standardised specifications are used with necessary amendments The Works Information
15 submitted to the Employer for review and acceptance The construction of all repair work will be done
by others in accordance with the accepted Works Information

The Contractor will compile a detailed bill of guantities with price estimates

COMTROLLED DISCLOSURE
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PHASE D: Technical Supervision

The technical supervision {As pre construction regulations) should be priced separately and not form part
of scope of work m this Contract, as the execution of such works I1s dependent on when the Employer
appoint others to conduct the repair works

Technical supervision of the works which includes the following tasks as 2 mwimum
a) Compiiing a tender cost comparison for the repair works,

b) Altending negotiations between the potential repair tenderer and Eskom to negotiate on Eskom’s
behalf,

c) Technical quality assurance during execution to ensure that such 1s executed as per the approved
scope of work, technical specifications and procedures,

d) Reviewing, withessing and approving {by signature) intervention poinis captured in the Contractor’s
Quality Control Plan, where applicable to Engineering,

e) Raising Notice of Defects/ Non Conformance Reports, where work performed by the Contractor 1s
not m compliance with the approved scope of work, technical specifications and procedures,

f) Review and acceptance by sighature of Confractor's method statements, rigging studies (where
applicable} construction data books and other related documents developed by the Contractor,

g) Review of Contracior's design calculations where nigging 1s from existing infrastructure,
h} Responding to technical queries and clarifications from the Contractor,
PHASE E: Civil Maintenance Philosophy for Cooling Towers

The Consultant shall review and where necessary provide comments chimney's civil maintenance and
Inspection strategy that 1s developed by the Employer

3.3 DELIVERABLES

The Consultant prowides the following at each of the phases, where applicable

a) PHASE A - The Consuftant must produce a detalled report indicating all findings with photographic
evidence from the investigative works, for review and acceptance by the Employer The report also
indicates all necessary structural assessments and design works to be conducted in PHASE B The
report 1s signed by a professional engineer or technologist registered with ECSA and includes the
following as a mimnimum-

e The detalled investigation approach,

« Results of visual Inspections,

¢ Description of all testing conducted, raw data and test results,
e  Survey data,

¢ Measurements and photos taken,

e Drawings / sketches etc,

¢ A detalled description of all structural assessments, analyses and designs deemed necessary
together with design critena and design philosophy to be followed,

¢ Skills transfer

CONTROLLED DISCLOSURE

VWhen sowndoaded fiom the EDS d=tabase hus document 1s uncanlrol ed and the cesporsibiity 12515 waih the user to ensure it
15 10 e with the authonzed vetsion on the gatabase



Works information for Tutuka Flue Stack Structural Unique identifier  15ENG GEM-700
Inspections Revision 9
Page 10 of 20

p) PHASE B - The report produced in PHASE A 1s revised {o include the results from all structural
assessments, analyses and design, for review and acceptance by the Employer The report 1s signed
by a professional engineer or technologist registered with ECSA and includes the following as a
mMInimum

o Structural analysis models including inputs and outputs,

e Detaled design calculations,

o Al assumptions made,

» Summary of findings and recommendations/ retedial work required,

c) PHASE C - Upcon acceptance of the detailled report by the Employer, the Consultant submits a
comprehensive Works Information for alt repair worls, compiled in accordance with the NEC3 form of
contract complete with all suppotting documentation t e reports, technical specifications, construction
drawings, procedures and bill of quantities The SANS 2001 senies of standardised specifications are
used with necessary amendments The Works Information 1s submitted to the Employer for review
and acceptance

d} PHASE D - The Consuifant to submit the estimated price to perform the qualty conirol and
assurance during the execution of the works The quotation or estimated price separately and it shall
not form the part of scope of work in this Confract, as the execution of such works ts dependent on
when the Employer appoints the Contractor to conduct the repair works.

e) PHASE E — The Consultant to reviews and approve the civil mamtenance philosophy for the cooling
towers developed by the Emplover

3.4 EXISTING INFORMATION

Tutuka Power Station s located within the Gert Sibande Distrnict, in the Lekwa Municipalty,
approximately 21 km northeast of the town Standerton in the Mpumalanga Province Tutuka's first unit
was put in commercial on 1 June 1985 and the last unit on 4 June 1990 Tutuka Power Station s an
Important link tn the 765kV extra-high-voltage transmission system linking Mpumalanga with the Western
Cape and KwaZulu-Natal The technical detalls are as follows -

e Six 6O9MWY units,

« Installed capacity of 3654MW
Tutuka Power Station 1s equipped with muiiiple flue chimney consisting of two reinforced concrete
windshield sfructure housing three brick flues each

Figure 1 below shows the positioning of chimneys at Tutuka Power Station

CONTROLLED DISCLOSURE
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West Chimney East Chimney
Ducts, 1,2,3 (Ducts 4,5,6

Figure 1: Layout of Tutuka Power Station

In chimney structures, there are essentially two different building matenials combined The structure
constitute of the windshield which s the reinforced concrete structure and flue duck which comprises
brickwork These two matenials are in turn subjected to different exposure conditions, thus different forms
of behaviour and ageing are to be expected The normal operating temperature of chimneys at Tutuka
Power Station 1s 138°C Under fault conditions, the temperature may lower to 120°C and this actually
occurs very suddenly Because of these flue gas temperature variations, uneven, heating and large
temperature gradients may resuits in the cracking of the brick fining  disintegrating, particularly where
the lining 1s not insulated

The brick flues have a typical internal diameter of about 8m and a wall thickness of about 100mm above
the bottom cone section The wall thickness 1n the 2m high cone section may vary between 150mm and
285mm A mineral wool layer typically provides thermal insulation to the brickwork Table 3-1 below
illustrates the dimension of the chimneys -

Table 3-1: Chimney Dimension Information

Power No | Height Inside Inside Typical wall
Station (m) Diameter (at Diameter {(at thickness
base) top) {mm)
(m} (m}
Tutuka 2 275 2387 18 05 700 at base

COMTROLLED DISCLOSURE
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Access to the top of a chimney 1s provided by means of a cat iadder attached to a concrete sheil

Many of Eskom’s chimney shells wete cast in nings by means of a cimbing formwork system in 1 20m
high sections The shell has a cylindncal shape at the base and rests on a ring-shaped foundation The
annular ring beam 1s founded either on piles or on a mass concrete foundation

In most instances the brickwork ining was constructed in free-standing cylindrical Iiftis These lining lifts
are supported directly on concrete corbels in the shell Where the quaklty of the brick I1s not specified on
drawmgs, it 1s assumed that high quahty clinker bricks laid on biast furnace cement mortar were used
The minimum space between the lining and the shell typically vanes between 60mm and 115mm The
ventilation of this ar space 1s provided by means of radially-placed asbestos cement pipes, through the
concrete shell just below each corbel, at identical intervals

Cast iron capping nings are provided at the top of the chimneys The chimneys are also equipped with
fightning protection

Typically the brick flues of a multiple flue chimney are supparted on concrete platforms The platforms
consist of a reinforced concrete slabs and reinforced concrete beams, supported on elastromeric bearing
pads onto reinforced concrete corbels and onto the windshield The elements of a multiple flue chimney
are

e Concrete windshield
The top 40m of the chimney is treated with acid resistant paint Rainwater falling onto the top
support slab drains off through a senes of weep holes 1n the windshield

e Brick flues
Three are situated within each of the windshields

« Concrete support slabs
The reinforced concrete slabs support the individual brick flues

= Bearing pads
The bearng pads between the concrete corbels and the support slabs

« Lightning protection and other fixtures at the chimney top

= Waterproofing at the top slab
Typically waterproofing consists of acid resistance ceramic tiles on top of a mortar screed The
tiles have an adequate slope to drain ramwater away The jointing matenial 1s also acid resistant

¢ Chimney lift
The steel gantry tower I8 braced back to the inner face of the windshield at regular intervals

e Brick Lining

The brick ining should be inspected for integrity with special focus on structural stability
The nature and extent of any chemical attack on the brick matenal and mortar

o Steel staircase
The stairs provides access The steel structure 1s supported by columns which are founded on
plinths at ground level and 1s anchored to the mner face of the windshield at regular intervals

e Thermal insulation
Mineral wool 1S used as thermal insulation

CONMTROLLED DISCLOSURE
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3.5 OPERATING PHILOSOPHY

The chimneys are always operated when the unit is on load The primary function of the chimneys 1s to
remove flue gases contaming ash, SOx and NOx to atmosphere

Due to the operational philosophy of the Power Station, the fiue ducts will not be able to be inspecied
when the unit 1s on load. An arrangement will be made with the Consultant to come when and as
required to perform the detaded nspections, tests and surveys which will most hkely be during the
outage of respective unit

The Consultant’s report will be subjected {o review and acceptance by Employer's Chief Structural
Engineer from the CoE Department of Structural Design or any other Consuling Engineering specialist
that may be appointed by the Employer

3.6 SCOPE OF WORK FOR THE FLUE STACK INSPECTIONS

3.6.1 Scope overview

Coentractor to perform detailed assessment and visual inspection;
e ldentify and quantify defects such as spalled areas etc,

o Identify and quantify area of structural distress where cracks are larger than 0.4mm and observed
large deflection,

e Determine depth of carbonation for all structural surfaces exposed to the weather
(Phenolphthalein testy

s Determine the ife of passivating layer,
e Produce a report with a photographic record and repair methodologies that must be implemented,
e A quality control plan must be supplied by the Confractor for review by the Employer,

¢ Perform visual inspections assessing for signs of structural distress and degradation on each
chimney (intemal and external) and windshield,

+ Concrete cores will be taken from each windshield over the height of the windshield. A
remnforcement detector will be used to determine the position of the reinforcement in order to
prevent coring through reinforcement. These cores will be chemically tested in an accredited
laboratory to assess the sulphur content, carbonation and chloride content in the concrete due to
the down-wash of the flue gases The areas where cores were removed must be repaired by the
Confractor, Sampling will be in accordance with [9]. Method to be detalled in the method
statement.

e Siructural measurements and non-destructive testing will be performed on the concrete structure
{(windshields, slabs efc) to assess the life expectancy of the structures. Necessary remedial
actions will then be recommended to ensure the integrity of the structures over the remaining life
of the Power Station (2050). This will consists of measurements and tests such as concrete
surface hardness, depth of concrete cover to reinforcement, sulphur and chlorides content, and
carbanation depths. Testing will be in accordance with the relevant SANS standard [10]. Method
to be detailed in the method statement

¢« An electromagnetic cover-meter will be used to determine the concrete cover depths to the
reinforcement

CONTROLLED DISCLOSURE
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= Concrete surface hardness and compressive strength will be tested by using a Schmidt impact
hammer,

e An inportant parameter indicating the potential for corrosion and consequent deterioration of
reinforced concrete is the depth of carbonation The depth of carbonation will be measured on
the concrete structures at various focations using the phenoliphthalen indicator test

¢ An internal inspection of the brick flues with the assistance of a specialist contractor, which will
provide the platform or cage and winches. This spectalist contractor must be provided by the
Contractor

e Measurement of flue expansion gaps o assess whether remaining gaps are greater than 30mm

» The windshield on the ouier face will be inspected by means of a theodolite or similar equipment
{o determine and graphically plot any defects visible such as cracks, hoheycombing, degradation,
etc

o Inspect the acid resistant protective cover at the top 25m of the windshield for any degradation
{provide paint specification).

o Compile a structural assessment report based on the non-destructive test results and inspection
that includes images, remedial actions/recommendations (including method of repair),
maintenance strategy, bill of quantities with price estimates, life expectancy. The report must be
as per [6]

e The Contractor must compile a scope of work for repair (NEC) The Confractor will remain
responsible for ensunng the scope is executed as per design/specification.

s Compile cost comparison report for repair tenders

« Negotate prices on behalf of Eskom with potential repair Confracfors

e Confractor to supply as built drawmngs:
o These drawings will be overlaid with a gnd system to identify location of defects.
o The Contractor will transfer and assign copyright to the employer allowing the employer to

reproduce and distribute the drawings as they so wish,
o The owner of the copyright must be displayed on the drawing (s}
The following elements in the chimneys will be inspected and assessed:

e Windshield-internal and external {including paint condttion and visibiity},

s Brickflues-Internal and gaps,

e Steel inlet duct into the chimney

¢ Ash buld up inside the chimney,

o Intermediate support slab-spaced approximately 25m apart,

e Steel stairway,

e Insulation to the brickflues,

¢ Lift structure and connections,

« Lightning Conductor,

¢ Flue nsulation,

¢ Acid resistant protective cover on the top 25m of the windshield.

CONTROLLED DISCLOSURE

When downloaded from the EDS database, this document s uncontrallad and the responsthility rests with the user to ensure it
15 10 line with the authorized version on the database
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3 6.2 Obligation

The Contractor s responsible for ensuring the inspection and subsequent report 1s a true reflection of the
status of the structure The Contractor s responsible for supplying a detailled reparr strategy including bil
of quantiies for any remedial actions that are required {o ensure structural integrity 1s mamtained The
Contractor will remain responsible for ensuring the repar scope 1s executed as per design/specification

3.7 QUALITY AND INSPECTION REQUIREMENTS

3.7.1 Quality Assurance

1 The Contractor complies with the quality requirements as stipulated [22]

2 The Employer reserves the nght to evaluate the Contractors and its subcontractors’ Qualty
Management System documentation The Employer or iis representatives also reserve the right to
carry out appraisals and quality audits of the Contractor's and its subcontractors’' Quality
Management Systems, at any time before and during the period of the confract, to venfy
compliance with and maintenance of the quality system and confract requirements

3 The Contractor and its subcontractors must have a Quality Management System that complies with
the applicable requirements of {1]

4 The requirements of the Code of Practice for Quality Management System [1] as applicable to this
scope of work are included as requirements of this specification

5 The Contractor will be responsible for the complete quality assurance requirements o be imposed
on his sub-contractors and suppliers of matenals, 1n terms of [1] and [7]

6 The Contractor wilt comply in full with the above Employer's quality assurance requirements and
any amendments thereto which the Employer considers necessary or expedient during the
contract

3.7.2 Quality Control and Inspection

1 The Contractor will exercise strict and adequate quality control during all phases of the work

2 The Contractor witl prepare suitable quality control plans (QCP’s) and Inspection and Test Plans
{ITP’s)} for all work carned out

3 The Employer, the inspection Authority, the Employer QC Representative and the Contractor must
review these QCP's/ITP’s jointly and the actual scope of quality control and inspection required for
the Contract agreed upon

4 The QCP's/ITP's must be subjact to the Employer's approval and must indicate all inspection and
test points, the methods and procedures to be used and the acceptance critena to be appled.

5 The Coniractor s required fo notfy the Employer 24 hours m advance of witness and hold
intervention points

3.8 WORK DONE

The Contractor is responsible for executing the required work in accordance with this tender specification
and must remain responsible for any discrepancies, errors or omissions of any sort on the submitted
data, program, layouts or shop drawings, whether it has been approved or not approved.

CONTROLLED DISCLOSURE

When downloaded fiom the EDS damabase this document s unconrosled and the responsibiliry 1esis with the use to znsulen
i3 lne with the authonzed version on the database
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Deviations from the work will not be accepted When the standards of the equipment specified cannot he
met 1n terms of specific design requirements, substitution or afternative equipment may be considered
provided that the substituted equipment does not reduce the mtended performance, operation, duty-rate,
and redundancy and reliability recquirements of the specification

Deviations or substituted equipment not clearly shown and detailed in the Deviation Schedule, will not be
considered or accepted and will not limit the Contractor's responsibility to provide equipment in terms of
the specification

Should approval for the revised equipment not be obtained from the Employer, the Confractor will be
liable for all costs associated with providing equipment in terms of the specification

3.9 EQUIPMENT

The Consultant shall provide all tools, machinery and equipment necessary to safely perform the
required work, test and surveys All equipment that will be used to perform the tests, surveys etc must
be cahbrated and vahd calibration certificates submited to the Employer befare the work commences

3.10 DOCUMENTS INCLUDED IN THE WORKS INFORMATION

All Eskom documents hsted m section 2 2 are avallable and can be obtained for Tutuka Power Station
Take note that in some cases only imited information may be available

Far other information that may be required the applicable system engineer at Tutuka Power Station can
be contacted for assistance Employer shall furnish all avalable data m the form of operation &
maintenance manual, drawings, previous mspections and assessments reports and any other
information in its possession or which he is able fo obtain, pertinent to and reasonably required by the
Consulffant to carry out the Services under this Contract

The Consultant shall submit their assighments, drawings and or reports and, If applicable, intenim
assighments or reports, In accordance with the dates specified in the Contract

All oniginal documents furmished/supplied by Consultant to Employer and all documents, plans, computer
programmes and other data prepared by the Consultant in connection with this Contract shall be lodged
with the Employer and shall become the property of the Employer

The copynght and Intellectual Property in all documents prepared by the Consultant In terms of this
Agreement and the Letters of Appointment shall be vested with the Employer, which shall have the right
to adapt them for other projects or otherwise apply or dispose of at its sole discretion

3.11 QUALITY MANAGEMENT

The Contractor shall develop and mplement a system for collation or qualty verification records,
including change management records, inspectton Test Plans, Manufacturing, Construction and
Commissioning Record Books {Data Books)

CONTROLLED DISCLOSURE

When downioaded from the EDS damabase this decament 1s uncontroded and the responsibility cests with the user fc ensure i
15 11 Ene with the authorized version on the database
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3.11.1 Data Books

Data Books shall be mamtamned by the Contractor to substantiate conformance 1o product specifications
and requirements All records shall be safely stored (easily retrievable) following the final completion of
the works at takeover These records shall include as a minimaum

s Quality Management documentation
« Safety clearances (to he granted prior compussioning)
= Construction, layout and component approvals
¢ Routine test ceruficates
e« Construction and as-built drawings and approvals
e Statutory certification
e Data Books (Record Books)
The data books shall be reviewed by the Employer for 10%, 30%, 50%, 70% and 100%

All manufacturing and construction data books shall be completed and approved when the Contractor
apply for final inspection at construction completion

At takeover application, all manufacturing, construction and commussioning data books shall be
completed and approved and handed over to the Employer

3.12 DOCUMENTATION MANAGENENT AND CONFIGURATION MANAGEMENT

The contractor and Tutuka configuration management shall be responsible for the following during the
design change

e As-built plant drawings,

e Document Management

e Plant coding and Labelling,

« Design change management

3.12.1 Document Management

All documents supplied by the Contractor shall be subject to Eskom’s approval The language of all
documentation shall be in English The Contractor shall mclude the Employer's drawing number in the
drawing title block This reguirement only applies to design drawings developed by the Confractor and
his Subcontracters Drawing numbers wiil be assigned by the Employer as drawings are developed

3.12.1.1 Document ldentification

The Contractor s required to submit the Vendor Document Submission Schedule (VDSS) as per agreed
dates to the delegated Eskom Representative Eskom will pre-allocate document numbers on the VDSS
and send back to the Contractor through the delegated Eskom Representative The VDSS s revisable
and changes must be discussed and agreed upen by all parties Changes in the VDSS can be additional
documentation to be submitted, changes In submission dates of corrections 1n documentation
descriptions, document numbers, etc The Contractor's VDSS shall indicate the format of documents to
be submitted

CONTROLLED DISCLOSURE

When downlaaasd fom the BDS daabase Hhs documsnts uncenbol od and the responsilaliy recis with the use ¢ easua 1
s 0 e wind the authonzed version o1 the database
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3.12.1.2 Drawings Format and Layoui

The creation, 1ssuing and control of all Engineenng Drawings will be In accordance to the latest revision
of “Engineermg Drawing Standard” [11] Drawings issued fo Eskom will be a mmsmum of one hardcopy
and an electronic copy All Confraciors are required to submit electronic drawings in Micro Station (DGN)
format, and scanned drawings in pdf format

No drawings mn TIFF, AUTOCAD or any other electronic format will be accepted Drawings issued to
Eskom may not be "Right Protected” or encrypted

3.12.1.3 Document Submission

All project documents must e submitted to the delegated Eskom Representative wath transmittal note
according to “Project / Plant Specific Technical Documents and Records Management Work Instruction”
[12] In order to portray a consistent image it 1s important that all decuments used within the project
follow the same standards of layout, style and formatting as described in the Work Instruction The
Contractor 1s required to submit documents as electronic and hard copies and both copies must be
dehvered to the Eskom Representative with a transmittal note

In addition, the Contractor shall be provided with the following standards which must be adhered to
¢ “Documentation Management Review and Handover Procedure for Gx Coal Projects” [13]
e “Project Documentation Deliverable Requirement Specification” [14]

o “Technical Documentation Classification and Designation Standard” [15]

3.12.2 Engineering Change Management

Al Design change management shall be performed in accordance fo the latest revision of the “Eskom
Project Engineering Change Management Procedure” [16] and the Employer shall ensure that Contractor
is provided with latest revisions of this procedure Any uncertainty regarding this procedure should be
clanfied with the Employer All design reviews will be conducted according to the "Design Review
Procedure” [17]

3.12.3 As-Built Plant Drawings

The contractor shall be responsible fo update all existing drawings of the "as-built plant” with the new
system information

New drawings are to be supplied where changes have been made to the plant

3.12.4 Plant Coding

Plant Coding shall be undertaken by the Employer and as such the service provider shall make available
the following documentation to code

Emplayer will only code the AKZ code defining Documentation hsted above The Employer will assign a
coding practitioner who will interact with the Service Provider in coding the plant as listed above It may
be required that the person be based at the Service provider's offices full time The Service Provider will
then be required to include allocated codes to all other designs and related documentation It i1s aiso the
responsibility of the Service Provider to consistently apply the AKZ codes throughout the rest of the
technical documentation

The Service provider shall ensure that all documentation 1s coded (as per the codes assigned by the
Practitioner) prior submission to Emplover for review

CONTROLLED DISCLOSURE

When downoaded fiom the EDS databaze this docurment 1s uncontrolied and the iesponsitlity resis with the user to ansurs it
15 ling waith the authorizad version on the database
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Tutuka power station coding and plant labeliing shall conform to the following Plant standards
o “Tutuka AKZ Coding Procedure” [18]

3.12 5 Procedures, Guidelines & Other Documerits

The applicable procedures, guidelines and other relevant documentation to commission, operate,
maintain and engineer the plant/system shall be supplied with the system, by the contractor This will
include as a minimum the foilowing

= Piping and instrumentation diagrams

»  General arrangement and layout drawings

System description providing all fechnical specifications
Operating and control philosophy

Data sheets and equipment lists

Temperature rating of detection bulbs

Testing and commissioning procedures

Quality Control Plan

e @ 8 @

3.13 OTHER PROJECT DELIVERABLES

In addition to the techmcal scope, the Contractor s to ensure the following are included in histher
submission

3.13.1 Project planning

» Programme detalling the duraton of each actwvity from the day the order s placed For
production purposes, one calendar week per belf will be allocated for the mspection Any
deviations should be noted

List of any special equipment required to execute the work

An example of the contractors QCPs

An organogram for the core crew, 1n particular the names and qualifications of the supervisors

An example of the contractors procedures

3.13.2 Deviations, Exclusions and qualifications

» List of any deviations or qualifications to this specification must be provided

3.13.3 References

o Verifiable expenence of the Contractor or sub-contractor or joint venture partner regarding the
scope

s Verifiable references are to be provided The reference list 1s to Include but not kmited to, detalls
of the project, plant owners, date and duration of the project

4. AUTHORIZATION

This document has been seen and accepted by

COMTROLLED DISCLOSURE

When davminaded fiom the DS deabase wus document s uncentrolled and the responsibility resis wath the user fo ensure 1t
13 1 hne wath the authonzed version on e database



