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ABSTRACT 

The Eskom power delivery system is under pressure in that is expected to deliver 

power exceeding its current capacity. With some of the stations built more than 20 

years ago this result in the units requiring maintenance and or refurbishment to 

ensure a continuous supply of electricity. Failure to maintain or refurbish the existing 

units as expected by the status of the plant might result in the units delivering less 

than what they are designed for or result in a complete loss of the megawatts 

produced by the particular unit. It is almost impossible to get outages to access the 

equipment or plant for status verification in order to compile the scope of work for the 

project. Another challenge is that some of the as-built drawings were not found within 

the business. It is also difficult to get an outage of about four months per unit to do 

outage work and commissioning which can result in the system further constrained 

due to the unavailability of the power supposed to be generated by the particular unit 

on outage.  Although the processes of compiling scope for the works are in place it is 

clear that in such environments the works information and the designs can be 

compromised if the as built drawings of the particular unit are not available and the 

plant not possible to switch off to capture information on the ‘as is’ state of the 

equipment and the entire plant.  

This study was formulated to determine if there are ways of implementing power 

station units’ refurbishment projects in a better way and thereby reduce late delivery, 

over expenditure and still deliver project of quality. The intensity of this study was 

done based on the three (3) completed units at Matla power station refurbishment 

project. In conducting the study the qualitative approach is applied. The study 

comprises of interviews and surveys involving the clients, production and 

maintenance fellows in the power stations environment, other businesses involved 

within Eskom, and individuals in the project management environment including 

contractors. Five (5) questions were identified for this study to address the people 

aspects, project scope, project planning, project cost and if the form of contracting 

used was sufficient for the scope to be covered by the project. These questions were 

addressed through interviews, surveys and literature review.  
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The results from the interviews and surveys were grouped, analysed and interpreted 

to produce results for this study.  The results of the study revealed that there is a 

need for improvement in addressing scoping, planning, costing and contracting when 

doing units refurbishment projects in the power station environment. 

Recommendations for future studies were identified based on the inputs given by the 

participants indicating challenges of getting outages for project execution, and the 

importance of ensuring that the nature of the project and the environment is 

conducive for the people working on the project.    

The objective of the study was met. The recommendations were given in this report 

in guiding the business and future studies suggested. 
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DEFINITIONS 

 

As built drawings 

A detailed drawing of a plant, equipment, panel or system clear marked and redlined 

after connection and commissioned; showing the exact layout and or wiring of the 

arrangement or installation. 

Base-load plant 

Base-load plant refers to a plant that operates continuously, except for regular 

scheduled stoppages for inspections and maintenance on the individual units. 

Commissioning 

Commissioning is defined as bringing into service all items of the works as specified, 

meeting the requirements of the functional works information (WI), as well as the 

control system and plant performance including all necessary testing and verification 

of the stated performance.  

Outage 

An outage is when the unit or power plant is temporarily set out of operation with the 

intention to conduct work safely in the plant, preventing people from being 

electrocuted or avoiding risk of damage to equipment or property in the plant. 

Phase  

The phase is a section of a project life cycle. The collection of logical related project 

activities that connects together to form one or more major deliverables. A project 

phase ensures appropriate governance of the project by ensuring additional risk to 

the sponsor organisation is not taken on without the necessary work deliverables 

being completed and authorisation obtained to proceed. 

Power Station 

Wikipedia organisation (24 June 2014, 05:23PM) defines a power station which is 

also referred to as a generating station, power plant, powerhouse or generating plant 

as an industrial facility for the generation of electric power. The power station 
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consists of individual units that contribute towards the total megawatts expected to 

be delivered by the complete station. 

Stage 

The stage is a sub-section of a project phase. 

Stage gate 

It is a predefined decision control point where the approving authority reviews 

deliverables and work packages to assess technical and investment performance 

against predefined parameters, and authorises work to the next stage. The 

performance parameters are set in the project management plan and business case. 

Its purpose is to assess whether the project performance is within the approved 

parameters of scope, cost, schedule and quality and that the business case is 

agreed upon and valid (Eskom Business Project Life Cycle Guideline: 240-

64014170).  

Sulphur trioxide 

The sulphur trioxide (SO3) is a chemical compound of sulphur and oxygen. 

Unit  

The unit is a separate complete system that produces a certain amount of electric 

power contributing toward the total power generated by the whole power station.  

Work Packages 

It is a collective for one or more deliverables. 
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 CHAPTER 1: BACKGROUND AND RATIONALE 

1. 

1.1 INTRODUCTION 

Eskom is a vertically integrated company that generates, transmits, and distributes 

electricity to customers in the industrial, mining, commercial, agricultural and residential 

sectors, and to re-distributors. Eskom is also involved in the purchase and sale of 

electricity from and to Southern Africa development community (SADC) countries. 

Eskom’s core market is South Africa, as well as Uganda, Mali, Botswana, Mozambique, 

Namibia, Zimbabwe, Lesotho, Swaziland and Zambia. The purpose of Eskom is to 

provide sustainable electricity solutions to grow the economy and improve the quality of 

life of the people in South Africa and in the region. Figure 1 below illustrates the Eskom 

Value Chain (Eskom website, 2014): 

 

Figure1: Eskom Value Chain 

Eskom website. (2015) 

http://www.eskom.co.za/
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The Eskom value chain illustrates the generation of electricity from the power stations 

and how it gets transmitted for distribution to businesses and residential areas. According 

to the Eskom integrated report (2011), Eskom generates approximately 95% of the 

electricity used in South Africa and approximately 45% of the electricity used in the 

SADC countries in Africa. Msimanga and Sebitosi (2014) stated that Eskom has a 

nominal installed capacity of 44175MW. Approximately 93% of power in South Africa is 

generated from coal-fired power stations. The majority of Eskom power stations are in its 

midlife, resulting in most of them necessitating refurbishment to ensure continuous 

supply of electricity and safety of persons (Matla Feasibility Study, 2008). This is also 

highlighted by the Eskom presentation to the portfolio committee on energy (2012) that 

most power stations are in their mid-life and require increased maintenance.  The 

strategy of shifting maintenance outages can no longer be sustained. Figure 2 below 

illustrates the state of some Eskom’ coal fired power stations in 2012 including Matla 

(Eskom presentation to the portfolio committee on energy, 2012): 

 

Figure 2: State of most power stations in Eskom 

Eskom Presentation to the Portfolio Committee on Energy. (2012) 
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This research will be focusing in the refurbishment of units at Matla power station. This 

station delivers about 8.1% of the total electricity generated by Eskom Holdings SOC 

Limited. Eskom is in a crisis situation where the generated electricity is not sufficient to 

provide for South Africa. The energy demand year to date has been lower than originally 

forecast, but summer peaks are higher than expected (Eskom presentation to the 

portfolio committee on energy, 2012). The following picture in Figure 3 was presented in 

June 2012 by Mr. Brian Dames, Eskom former CEO as the expected system status in the 

next few months (State of the Power System, 2012): 

 

Figure 3: Reserve Margin at Peak 

State of the Power System. (2012) 
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With the following colours reflecting the different state of the system as follows: 

- Green: Adequate generation to meet demand and reserves 

- Yellow: indicating that the system is constrained 

- Amber: showing that the system is tight 

- Red: indicating the system is severely under pressure 

- Brown: indicating rotating manual load shedding probable 

It is important that the available power generating systems deliver to its full capacity of 

the total power designed for. This also applies to Matla power station which is expected 

to deliver the full 8.1% that it is designed for and support the Eskom network. This can be 

achieved when the state of the plant is in a good condition, maintained and or refurbished 

as required by the status quo of the particular plant.  
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1.2 BACKGROUND 

Matla, which means strength or power in Sesotho, is a coal-fired power station situated 

near Kriel in the Mpumalanga Highveld area. This is approximately 200km from 

Johannesburg, South Africa. The construction of the power plant started late in 1974 and 

began feeding the first 600MW into the national grid towards the end of 1979.  Matla 

consists of six generating units with outside plants and two station boards; each station 

board supporting three units of the station. This station reached its full operational 

capacity early in July 1983. Eskom uses Matla as a base-load plant that operates 

continuously throughout the year. The station was designed to operate for 30 years; 

however, there was a need to extend the lifespan of this station to 60 years.  

There are approximately 718 employees at this station which excludes contractors and 

students. Matla has various departments including the project management department 

which is responsible for the execution of projects within the station. This is a small 

department that consists of nineteen employees, responsible for the appointment of 

contractors within and outside of Eskom to execute the projects required by the station. 

The Group Capital Department, Roshcon, Rotek, Rotran and the protection telecoms 

metering (PTM) services departments are part of the Eskom internal contractors involved 

during station refurbishment projects. The major scope on the refurbishment is normally 

handled by Group capital department which is a department that do expansion 

programme and mega projects within Eskom.  

1.3 THE LIFE EXTENSION BEYOND 30 YEARS  

The need to extend the lifespan of this station to 60 years compelled Eskom to embark 

on a refurbishment project to repair and upgrade the unit control system at Matla. Due to 

the station being in its mid-life it was also necessary to include associated projects that 

interfaced with the control and instrumentation system which includes the medium 

voltage and low voltage electrical boards, and the electrostatic precipitators. The most 

suitable alternatives for the plant areas were investigated in nineteen feasibility studies 

that were initially re-grouped into six main areas and individually modelled in the global 

integration and modelling (GIM) (Matla ERA Rev. 0, 2006). For the purpose of the 

execution release approval (ERA) the six sub-projects were grouped into their respective 
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discipline area and remodelled accordingly. The two station boards, six units and the 

common plant of the station would be refurbished. In order to meet the base-load 

demand, there was a need to come up with a systematic approach such that not all the 

units will be taken out at the same time for refurbishment. Thus, the approach was to do 

it in phases of six sub-projects. Table 1 below summarises the scope of work concluded 

for the units’ refurbishment in Matla power station by different sections. However, these 

works exclude other areas of the plant such as the boiler, turbine and other areas not 

listed above; which were completed by others.  
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1.4 VARIOUS SCOPE OF WORK FOR THE UNITS REFURBISHMENT  

Table 1: Scope of work for each unit including the common plant 

Section Description of the works 

Control and 
Instrumentation 

Replacement of the unit control and instrumentation equipment in 

the six units and the common plant of Matla power station which 

includes the design, supply and installation of a replica simulator 

including the necessary alterations and additions to the existing 

simulator building to house both simulators. Supply detail design 

and construction of new control rooms housing the different human 

machine inter-phases (HMIs) for the relevant plant areas and the 

removal of the control equipment, cabling and field instrumentation 

and disposal or packaging thereof as required.   

Electrical The electrical scope consists of ten (10) contracts managed by 

different contractors as follows: 

 Replacement of the station Medium Voltage (MV) switchgear 

which involves provision for the design, plant interface design, 

manufacture, factory testing, supply, installation, site testing and 

cold commissioning of new 3.3 kV and 11 kV medium voltage 

metal enclosed switchgear including the most recent phase of 

numerical circuit protection on the market, internal arc protection 

and bus zone protection at Matla Power Station.  

 Replacement of  the unit Low Voltage (LV) switchgear which 

involve the engineering design, manufacture, type test, testing, 

supply, installation, site testing and commissioning. Complete 

fully functional Partially Type Tested Assembly (PTTA) 400V AC 

and 220V DC switchgear including protection. Provide training on 

the switchgear and control gear regarding operating and 

maintenance.   

 Upgrade the heat, ventilation and air conditioning system this 
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involves investigation to determine the efficient, cost effective 

way of keeping the temperature and humidity in the rooms to the 

required level. The contractor assess the various substations, 

performs a heat load calculation and provides various options to 

the Employer for the installation of air conditioning system to 

keep the temperature to the required level in Direct Current 

Battery Rooms & Switchgear Rooms in the six units.The 

construction of a single storey Chiller Plant Building, 

revamping of the North Electrical Desk Control (EDC) Room 

and the new Transformer Plinth for the Chiller Plant Building. 

The works consist of miscellaneous building, civil work and 

building electrical installations.  Civil and Cabling contract aimed 

to replace, join and test cables, and do civil works in the six units 

and the common plant. Install, label and test the new power 

cables, additional interface and protection cables associated with 

the rest of the plant on the existing and new cable racks 

according to the cable schedules. Design, supply and install new 

termination boxes. Do electrical wiring for the six Units, Station 

Boards and Battery Rooms of the six units at Matla.  

Replacement of 220V Direct Current (DC) Batteries, Chargers 

and Self Contained Battery Chargers (SCBC’s) in Units 1 – 6 

and Station boards which involve design, manufacture, factory 

testing, installation, site testing, commissioning and hand-over of 

the  fourteen (14) Planté lead acid battery bank, to provide 

standby power to different areas of the plant such as the 220V 

DC station boards 1, 2 & 3; 220V DC boards A and B of Units 1 

to 6 and  220V DC board C in Units 1 to 6 of Matla power station. 

 Replacement of the Energy Measurements and Metering 

systems by design, manufacture, modification, wiring of the 

measurement panels for all the six (6) units including two (2) 

station boards. Deliver to site, installation, site testing and 

commissioning of modified plant and material to the distributed 
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control system (DCS). Interface all analogue and energy data 

signals to the new DCS. 

 Replacement of the Electrostatic Precipitator Dry Type 

transformer this involves providing the design, manufacture, 

supply, installation and commissioning of twelve (12) 2000kVA 

dry-type transformers for use on the precipitator plant at Matla. 

Provide additional transformer as a spare. 

 Issuing of the Certificate of Compliances (CoCs) which 

involves testing the installation as per South African National 

Accreditation Service (SANS) 10142-1 and issue the certificate 

of compliance for the electrical installations on the specified Low 

Voltage boards associated with the motor starters, feeders, 

incomers etc. 

 Provision of Electrical services which is professional services 

for factory testing, plant testing and interface involve the 

provision of professional engineering practice and standards, 

ensure that after completion of the tests all the relevant test 

certificates are in place and correct. Check and confirm accuracy 

of drawings supplied by others according to relevant standards. 

Assist with the design of switchgear, protection and 

measurement interface with electrical operating desk. Conduct 

factory acceptance tests (FAT) ensuring adherence to 

standards. Perform the cold and hot commissioning on the 

switchgear. 

Mechanical The works entail the enlargement of the Electrostatic Precipitators 

(ESPs) treatment length, replacement of the existing discharge 

electrodes with rigid discharge electrodes, upgrade of the rapping 

system and general refurbishment the Unit 1 to 6 ESPs at Matla 

power station. The aim is to improve the collection efficiency of flue 

gas cleaning plant, by refurbishing and upgrading the existing plant 

to control particulate emissions to within a guaranteed maximum 
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limit of 50mg/SO3 subject to the specified operating parameters and 

coal range.  The project to address and deliver a complete 

optimisation of flue gas cleaning plant which involves optimisation of 

the SO3 injection rate, controller settings and rapping regimes in 

order to meet guaranteed emission levels. Some of the scope is 

limited to Unit 6 only and includes relocation of high pressure (HP) 

heaters drain line and Tundish. 

 

A number of engineering instructions were issued to the contractors in various contracts 

concluded for the works not initially budgeted for in the project leading to additional cost 

built into the project. This created a great deal of challenges in managing the projects 

time, cost and quality. Table 2 below illustrates different sections affected by additional 

works and scope changes during execution on the completed units at Matla. Most of the 

changes experienced in one Unit were to be incorporated into the designs and scope of 

other units still to be executed. The first Unit executed in this station was Unit 3 followed 

by Unit 6 then Unit 5 completed in the year 2010, 2011 and 2014, respectively. 
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1.5 SEVERAL SCOPE CREAPS SUFFERED AT MATLA 

Table 2: Some of the scope changes incurred at the Matla refurbishment project 

Section Description on the changes required 

Cabling 
and Civil  

 Power supplies to different equipment and areas of the plant was 

missed out and necessary in order to progress with the works such as 

supply and install cables for unit 3 electrical precipitator; unit 3 actuator 

cabling; single core cables on unit 3 automatic voltage regulator (AVR) 

transformer circuits; simulator static bypass low voltage cables for unit 

3; unit 3 medium voltage and low voltage prototype boards  

 A number of temporary supplies were required and not initially planned 

for execution in different areas of the plant involve temporary supply to 

the unit 3 control and instrumentation chargers and uninterruptible 

power supply (UPS); unit 3 ESP cranes; unit 3 electrical 220V DC 

chargers; in order to provide the permanent electrical supplies to 

Simulator UPS room; unit 3 precipitators welding socket; unit 3 400V 

unit boards C and D; cooling water pumps; unit 3 control and 

instrumentation chargers and UPS. 

 Design and supply the turbine and boiler outage container steel 

pedestal structures.  

 Unit 3 right-hand induced draught (ID) fan cable repair. 

 Additional labour for unit 3 outage period. 

 Supply and install water treatment plant server room air conditioners. 

 Supply and install profibus cabling for unit 6. 

 Provide and install air-conditioners for precipitator switch-rooms. 

 Unit 3 additional labour for gas-insulated (GIS) switchgear plugs 

installation. 

 Provide alternative power supply for the cooling water pump.  

 Provide permanent power supply for the new chiller plant building. 

 Provide power supply for the unit 6 400V north cooling water board 
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transformer.  

 Unit 3 precipitator roof lights replacement 

Medium 
Voltage 
Boards 

 Modification of station boards and unit boards. 

 Sicam -pass for low voltage extension.  

 Changing and replacement of relays. 

 Supply and installation of spirotec for relay upgrade. 

 Supply nine (9) fused isolators. 

 Replacement of core balance current transformers. 

 Storage and off-loading of cooling tower and chiller plant equipment. 

 Extension of switchgear storage up to seven (7) months. 

 Supply of GIS plugs for the main ring unit (RMU). 

 Supply fuses for the 11kV temporary RMU board. 

Low 
Voltage 
Boards 

 Supply, installation and commissioning of sivolt thyristor drive units for 

the sulphur-trioxide (SO3) thyristor controller upgrade. 

 Design, manufacture, supply and install cable connection bus-bar panel 

for 400V unit boards A and B. 

 Supply additional twenty-two (22) DC earth leakage units for unit 1 to 6 

DC board A and B. 

 Bus-wiring design modification for the low voltage boards required a 

220V AC supply and retrofitting to the complete boards of unit 3 and 6. 

 Supply of 220V DC boards A and B spare circuits eldec relays 

consisting of 7x feeders on the A board and 7x feeders on the B board. 

 Modification of the design schematics for Jack Oil Pump buckets. 

 Wire-rapper schematic design change. 

 Bunker tip heat design. 

 Jacking oil pumps design. 

 Design, manufacture, supply and deliver low voltage (LV) switchgear 

outage containers for the boiler and turbine outage units. 
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 Design, manufacture, supply and deliver the lifting cradle for the LV 

boards. 

Chiller 
Plant 
Building 

 Improve the trench layout in order to have easy access for the cabling 

installation on the board by breakdown the wall, install a horizontal steel 

beam for the proper support of the board which did not fit on the space 

initially provided for in the chiller plant board.  

 Change in layout, additional space and aluminum framed glass doors 

and windows for the North Engineering Diagnostic and commissioning 

rooms including an engineering station. 

 Plastering of the original and new brick walls, supply and installation of 

the meranti skirting. 

 Supply and erection of scaffolding for the erection of the new chiller 

plant building.  

 Change on positioning of the ducting connection for the various rooms 

to the existing air conditioning ducting. 

 Supply and install eleven (11) 60W, DC emergency down-lighters for the 

North Engineering Diagnostic and commissioning rooms. 

 Manufacturing and Delivery of six (6) Current Transformers (CTs). 
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1.6 PROBLEM STATEMENT 

Eskom is in a crisis situation where the generated electricity is not sufficient to provide for 

South Africa. Eskom power stations operate 365 days a year (Eskom website, 2011). 

This makes it difficult to shut-down the plants for maintenance and refurbishment 

purposes. The system is constrained and power shortages are experienced, resulting in 

load shedding. Since the power stations are expected to deliver continuously, this means 

releasing one unit outside of the grid leaves the system further constrained. These kinds 

of projects cannot afford to be delayed and require adequate planning; complete scope 

captured and budgeted for accordingly. Due to the system being constrained, it is almost 

impossible to shut-down one unit for engineers to gain access to the equipment and 

closely inspect the status conditions of the equipment for refurbishment purposes. Some 

of the ‘as built’ drawings are nowhere to be found to enable engineers to use as the base 

for equipment and identify all types and quantities of cables installed. The mechanism is 

in place to do underground cables scanning on the existing cables which is also not 

accurate as it gives estimations on quantities and cannot give the type of cables installed. 

This has an impact in getting the exact scope of work for refurbishment purposes. If 

gathering of the scope is compromised this can result in the detailed design being 

inaccurate or incomplete which can lead to incorrect costing and improper plan. When 

the Eskom national control centre (ENCC) agrees to shut down a unit as per the given 

timelines by the client it is important that the works be completed on time to liven up the 

unit within the given timelines.  

The problem is that the Eskom system is constrained and the units at Matla are old and 

need to be refurbished. Due to the system being constrained it is difficult to take out one 

unit out of the system for maintenance or refurbishment purposes. Eskom also 

experiences budget constraints. It is therefore critical to ensure when the units are 

refurbished, well experienced people are allocated to the project in advanced, prior to 

project commencement. The project must be completed on time, cost and within the 

approved project scope. The form of contracting must be adequate for the nature of 

works to be delivered by a project with most of the risks mitigated by the relevant 

contractual clauses to avoid unnecessary additional cost to the business.   
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1.7 RESEARCH AIM AND OBJECTIVES  

The objective of this study is to identify and describe the causes that affect successful 

delivery of power station units’ refurbishment projects.  In order to complete the study, 

the researcher will study the cost, time, scope, and people and how they affect 

refurbishment of power station units. The cost will be assessed if budgeted accurately 

first time and the variations are related to the initial approved scope. The project duration 

will be investigated if achieved as per initial set dates, if it was late the researcher will 

investigate if the lateness originated from the initial approved scope or not. The project 

team will be examined if the right people with the relevant skills and experience are 

assigned to conduct related projects. The form of contracting will also be looked at if the 

correct methods of contracting were used and suitable for the nature of the project and 

works to be delivered. 

1.8 RESEARCH QUESTIONS 

The question to be asked in conducting this study is: How can the units at Matla 

refurbishment project be completed within the approved scope of work, on time to avoid 

system constraints and budget overrun; and if the right people and the correct form of 

contracting is applied in delivering such projects? In unfolding the challenge at Matla the 

following sub-questions will be addressed: 

 Are stakeholders and role-players involved at an early stage to influence the 

project requirements; ensuring project scope is properly documented and if project 

requirements are identified and or understood at an early stage? 

 Are all project requirements and related studies to gather information clearly 

defined, documented, implemented and controlled? 

 Are project schedules per package correctly populated and integrated into a 

master plan within an existing technology for implementing project planning and 

that execution is happening within reasonable period? 

 Are all project areas considered when compiling budget estimates and correct 

tools of measure utilised, ensuring the budget allocated for the project is sufficient 

and correct as per the scope of work for execution? 
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 Is the choice of contracting and form of agreement used adequate for the nature of 

work as per the available works information for executions?  

 

1.9 RESEARCH EFFORT 

In an attempt to address the growing concerns of unit refurbishment at the power stations 

within Eskom, this is the first investigation done in order to address the future units 

refurbishment. For this study, Matla power station is chosen. Previous units 

refurbishment projects at Matla will be evaluated, analysed and deductions made. 

Interviews that were conducted and surveys will be discussed and recommendations will 

be made in an attempt to reduce the factors affecting units refurbishment projects in the 

future.  

1.10 SGNIFICANCE OF THE RESEARCH STUDY 

The importance of this study is to address the factors affecting delivery of units when 

doing refurbishment projects in the Eskom power stations. It is important to scrutinise the 

behaviour of some of the elements involved in delivering projects, such as time, cost, 

scope, the people and the form of contracting in trying to identify if enough effort was put 

into addressing these elements and if they are managed well throughout the project 

stages. The importance of addressing people and their skills in the project, over 

expenditure, schedule overrun, compromised scope of works and form of contracting will 

benefit the Eskom organisation in that when they are shared and implemented within the 

business will improved project executions of the future units’ refurbishments within the 

business. Completion of this study will assist in identifying where the problem is lying and 

guide the organisation towards the direction in reducing factors affecting delivery of units’ 

refurbishment projects. This will also assist the business to identify where the problem is 

and act towards the right direction to ensure future units’ refurbishment projects are 

delivered on time; within cost; with skilled and knowledgeable people and where a proper 

form of contracting is used, avoiding loopholes and unnecessary claims incurred which 

result in the project budget being exceeded.  
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When the project scope is fully captured this will improve the level of productivity and 

save time spent going through change committees to present scope changes and or 

scope creeps and request for additional funds from the investment committees to cater 

for the scope that was not initially budgeted for. When the scope captured is detailed 

enough and properly planned, this will result in a realistic, project plan with more accurate 

cost calculated and linked to the project. The accurate calculated project plan will also 

enable the client to report the correct outage duration required to the ENCC which will 

help ENCC to plan efficiently for load transfers during the particular unit outage and avoid 

system constraints where possible. Planning better with enough time allocated for the 

project increase the chances of delivering a successful project. The right skill, knowledge 

and attitude of the people for the environment will benefit the project in that work can be 

completed with less effort and without much time spent in trying to build the team spirit 

and lots of involvement of Human Resources processes such as grievances, disciplinary 

or diversity managements which might ‘eat’ on the project duration. This will improve the 

moral of the project teams and increase productivity. Motivated staff will deliver better 

results. The correct form of contracting applied with all the relevant information captured 

and covered by the contract will eliminate unnecessary additional claims by contractors 

and save cost for Eskom.  

1.11 SCOPE LIMITATIONS AND DELIMITATION 

This study will be limited to Eskom’s Matla power station refurbished units which is a very 

small portion and may have impact when the results are generalised to the entire 

business of Eskom. Information will be gathered from Matla power station and similar 

projects completed within Eskom. External sources within South Africa and international 

on similar study will be used in compiling this report and bench-marking purposes. The 

questionnaires will be limited to Eskom employees who are literate and competent in 

English due to the questionnaires that will be provided in English. Some company 

information which might be regarded as sensitive and strictly confidential such as costs 

and budget may not be published. The scope completed by others such as boiler and 

turbine refurbishments and other activities outside of Eskom group capital division 

(EGCD) will not form part of this study.  



   

18 

 

1.12 ASSUMPTIONS OF THE STUDY 

The assumptions, when conducting this study, are that the project management 

methodology used at Matla will remain unchanged. The current policies, procedure, 

standards and legislations remain unchanged for the entire duration of the project. The 

project resources and funding do not negatively impact on the project executions. 

1.13 LAYOUT OF THE REPORT 

Chapter 1:  

Introduce Matla power station and give background on the refurbishment at this station 

and the importance for this study. 

 

Chapter 2:  

Discuss the foundation of the study and the process used for unit refurbishment. Analyse 

the projects done at Matla and identify anomalies that arise during project execution. 

 

Chapter 3:  

Studies previously completed by others related to this study will be discussed. Studies 

completed by others on project management, project success and failures will be 

discussed and captured in finding an answer for the complexity of factors which 

influences Matla. SWOT and PESTEL analysis will be used to identify the strengths, 

weaknesses, opportunities and weaknesses of the business and identify the impact of 

changes in the macro-environment 

 

Chapter 4:  

Include practical survey for Matla power station and international bench-mark. Discuss 

the methodology used to conduct the research and develop strategies to reduce the 

factors that impact on Matla refurbishment. The qualitative method will be used in 

conducting the study. 
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Chapter 5:  

Explain the analysis and findings of the study, where possible discuss and recommend 

areas to improve on when refurbishing units in the power station environment.  

 

Chapter 6:  

Capture the conclusions and elaborate on possible recommendations for future research 

projects on the factors affecting delivery of units’ refurbishment in the power stations. 

 

1.14 SUMMARY 

In this chapter, Matla power station was introduced and background given on the scope 

of execution covered and the changes encountered; discussed which affect scope, time 

and project schedule. The three elements of the project management triangle listed 

(scope, time and cost) including the people and the form of contracting used are the 

areas identified and need to be discussed in unfolding the factors affecting delivery of 

units’ refurbishment at Matla power station. The following chapter will be focusing in the 

Eskom organisation and the problem experienced at Matla when refurbishing the units. 
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CHAPTER 2: THEORATICAL FRAMEWORK 

2  

2.1 BACKGROUND  

Eskom is in a crisis situation where the generated electricity is not sufficient to provide for 

South Africa. The electricity demand has increased drastically since 1990 and a high 

shortage of generation supply capacity was experienced resulting in the power system 

constrained and under pressure. Production related factors, aging plants and structural 

changes in the country also playing a role contributed to the situation (Trends in global 

energy efficiency, 2011). Since most of these power stations including Matla were built 

more than twenty (20) years ago and are very old, this resulted in most of them 

necessitating refurbishment to ensure continuous supply of electricity and safety of 

persons (Eskom Matla Feasibility Study, 2008). Most of the drawings showing these as 

the state of the Matla plant which were captured during the initial building of the station 

are not available. This has a negative effect in that there are no references to see the 

equipment alignment including the types and quantities of cables installed. The 

mechanism to scan underground cables is in place and was utilised at Matla to try and 

identify the cables arrangements and quantities installed. However, this mechanism is 

not accurate as it only gives estimates on quantities and cannot also give the type of 

cables installed. This has negatively impacted on the Matla project in getting the exact 

scope of work for refurbishment purposes. As a result of the constrained system and this 

power station operating around the clock, it is difficult to get outages for the engineers to 

access the equipment and closely inspect the status conditions of the equipment for 

scope compilation, planning and refurbishment purposes. If gathering of scope is 

compromised this can result in the detailed design being inaccurate or incomplete which 

can lead to incorrect costing and an improper plan. With this power station expected to 

deliver continuously, this means releasing one unit outside of the grid which will result in 

the system being constrained.  
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2.2 MATLA REFURBISHMENT ENVIRONMENT AND PROCESSES APPLIED 

In preparation to refurbish each unit of Matla, both the station which is the client and the 

contractors (both internal and external contractors) work together in determining the 

project duration to execute each unit base on the scope to be executed. This plan is 

separated into outage and non-outage works. The information captured, populated and 

integrated for the outage works is submitted to the ENCC to authorise the start date of 

each unit outage based on the outage period requested. The average outage period for 

most units executed at Matla is about four (4) months which is mainly for the works that 

cannot be executed when the plant is alive. The outage period excludes resource 

allocation, planning, contracts placements for equipment, suppliers and material (long 

lead equipment and on shelf items) and for plant preparation. Plant preparation 

comprises of mounting of additional cable racks, the laying of cables, some civil works, 

erecting of scaffolds and other activities done during pre-outage period, outside the 

outage period.  ENCC puts down a plan to compensate for the unit to be refurbished for 

the particular period as agreed with the client. Outage duration covers only the work that 

requires the unit to be shut-down for execution including commissioning of the particular 

unit. The outage period is more critical as during this stage the unit is out of the grid and 

the system is constrained due to shortage of MW supplied by the particular unit under 

refurbishment. This outage period is calculated by the client and communicated in writing 

to the ENCC. The study will be conducted by the ENCC based on previous experience 

on load requirements and identify the suitable period when and where loads reduction 

can be done to make up for the load supposed to be delivered by the unit to be 

refurbished. ENCC will authorise the start and end dates for the unit after successfully 

completing the studies and planning for the grid.   

It is important that the works be completed on time so as to liven up the unit and bring it 

to the grid on time. It is clear that this nature of project cannot afford to be delayed and 

requires proper planning; a complete scope to be captured and budgeted for accurately. 

It is crucial to take necessary measures to reduce delaying factors when executing the 

kind of project based on its nature and time constraint encountered. The project 

management office (PMO) at Matla runs the execution of projects within the station.  
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The Matla PMO consists of nineteen (19) employees; responsible for the appointment of 

contractors (internal and external contractors) and management of projects execution 

within Matla.  

2.3 IMPORTANT STRUCTURES AT MATLA UNITS REFURBISHMENT  

The two structures mainly driving the delivery of units’ refurbishment at Matla will be 

discussed. The structures show the positioning of Matla within the Eskom business and 

the main internal contractor driving the refurbishment work of the units. 

2.3.1 Interconnection of Matla to the Eskom business and its 
contractors 

Figure 4 below illustrates how Matla power station inter-connects with the entire business 

of Eskom and its contractors used for the refurbishment of units. 
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Figure 4: Interconnection of Matla to the Eskom business and contractors 
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2.3.2 Group Capital Matla refurbishment project 

Figure 5 below illustrates the group capital Matla refurbishment (GCMR) structure 

and how the researcher relates to the project. The structure shows the internal 

employees only and excludes trainees and contractors. Group capital Matla 

executes the bigger portion of the refurbishment project scope and reports directly to 

the client office manager in the PMO of Matla power station. 
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Group Capital .......................................................................... L2 

Construction Management Department ................................... L3 

Generation Projects ................................................................. L4 
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Figure 5: Structure of Group Capital Matla Refurbishment Project 
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The GCMR project is headed by a site Project Manager with sectional Project 

Managers directly reporting to him. Each section comprises of a Project Manager, 

Contract Managers, Technical Specialist, Quantity Surveyor and Project 

Supervisors. The site Project Manager at the duration of the project will be assigned 

with support services which involve procurement, finance, quality, risk, human 

resources (HR), safety measures and environmental facilities. The project 

management team’s objective is to ensure that the project management principles 

are applied throughout the project management lifecycle and that the project is 

delivered within time, cost and quality. 

2.4 PROJECT MANAGEMENT MODEL AS APPLIED AT MATLA 

The PMO was launched to drive effort of putting measures in place for effective and 

successfully implementation of projects. In refurbishing units at Matla power station 

the Eskom project life cycle model (PLCM) is applied. Figure 6 below illustrates the 

summary of the (PLCM), showing different stage gates and phases of project 

implementation (Eskom website, 2015). For the project to be approved from pre-

project planning phase to concept phase, the PDRA session need to be conducted 

to confirm if all the requirements for each phase were met prior to approval to carry 

out the next phase of the project. This applies to all project phases up to the project 

finalisation phase. The purpose of each project stage is clearly defined and all 

deliverables by a particular stage shown. The typical key deliverables are also 

clarified in each phase.  Eskom policy number EP 32-1156 states clearly that all 

projects undertaken by the Eskom Divisions and Eskom Holdings Limited companies 

will be required to conform to the Eskom standard project life cycle governance 

framework, to govern the management of the people and the approvals; authorising 

the project investments decision to proceed to the next phase of the life cycle. The 

model aligns with the approach to project front end planning and implementation 

recommended by the independent project analysis Inc. (IPA) and CII (Eskom PLCM 

for Wires, 2014). The PLCM is designed to assist with planning and development of 

project work and the deliverables so that the delivery of the solution is developed 

and delivered in accordance with a logical progression of increasing detail and 

certainty. The PLCM is used to govern the work of the project and management 

http://www.eskom.co.za/
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approval of the project investment.  The model is used in conjunction with the Wires 

Management Guideline: 240-76628705, Wires Business Project. 

 

Life Cycle Guideline: 240-64014170 and Wires PLCM and Work Package 

Framework: 240-76628703       
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Phase Pre-Project Planning Concept Definition Execution Finalisation Post 
Project 
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Project 
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Figure 6: Summary of the Eskom Project Life Cycle Model 
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2.4.1 Six phases of the PLCM 

The PLCM consists of six phases, namely; pre-project planning, concept, definition, 

execution, finalisation and post project phases. The following explains the six phases 

in the PLCM: 

2.4.1.1 Pre-project planning phase 

This phase refers to defining project objectives and all other factors to be considered 

in ensuring the desired output is achieved. The function of this phase is to define the 

scope of the project, identify business requirements and technical shortcomings, 

also, to find solutions, justify and prioritise to develop and evaluate further. This 

phase consist of two stages, namely; define need and initiate the project. 

2.4.1.2 Concept phase 

The phase is to determine if the identified solutions are technically feasible and 

commercially viable. Qualify each solution that will satisfy the user requirements 

specification and justify the business case for proceeding to commercial 

development. The two stages in this phase are developing design alternatives and 

selecting a single design solution. 

2.4.1.3 Definition phase 

The purpose of this phase is mainly to define a solution. It identifies and allocates the 

resources required to implement the project in the execution phase on the basis of a 

detailed business case and project execution plan. There is one stage in this phase, 

namely; develop a solution. 

2.4.1.4 Execution phase 

The works begin to deliver the project outcome. In this phase the Project Manager is 

assigned to implement the project with suitable structures and processes authorised 

to implement and manage the project. Contract engagements for material, 

equipment and service providers are in place. Implement the project work according 
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to the user requirement specification (URS) and manage within time, cost, quality 

and performance specifications. The phase is made up of three stages, which are 

finalise solution, implement and handover plus commissioning. 

2.4.1.5 Finalisation phase 

During this phase, the project outputs and are handed over to the user for operation. 

The project administration is closed-out and final performance tests completed. 

Guarantees are managed, serviced and contracts closed-out after the guarantee 

period. Financial transactions are finalised and closed. The one stage existing in this 

phase is called the Close Project. 

2.4.1.6 Post project phase 

At this phase the project is fully functional and placed into operation, final outputs are 

evaluated to determine if the recommended outputs benefits the business case. The 

existing stage in this phase is called Realise benefits. 

2.5 PROCESSES WITHIN ESKOM AS APPLIED AT MATLA 

The business has implemented measures to improve project management within the 

business. A number of committees were established at Matla including Design 

Change Control; design review team (DRT); Compensation Event Control; Finance 

Investment to assist in managing unnecessary additional scope to the project, 

minimising cost and project duration lengthened. The project definition rating index 

(PDRI) which is a risk management tool identifying, measuring and mitigating project 

related risks was implemented. Bingham (2010) refers to the PDRI for infrastructure 

projects as the effective risk management tool that has been developed by the 

construction industry institute (CII). The PDRI focuses in improving planning and 

execution of projects. According to Bingham (2010) the PDRI tool offers a method to 

measure project scope definition for completeness. This tool was investigated by 

Arizona State University (ASU) together with St. Louis Council of Construction 

Consumers and construction industry institute (CII) funding studies at leading 

universities to identify ways to improve planning and execution of construction 
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projects (Gibson & Edward, 2014).  The project definition readiness assessment 

(PDRA) is conducted to assess readiness of each project stage prior to approval for 

the next stage gate. 

The business complies with the government regulations and Acts. Policies, 

processes, standards and procedures are established and in place for application 

within the business and during projects executions. These policies and procedures 

focus on the people, quality, safety, environment and financial ethics and conducts. 

Some of these documents applied at Matla when running projects involves acts, 

standards, procedures, policies and guidelines. 

2.6 ACTS APPLICABLE TO UNITS REFURBISHMENTS PROJECT AT 
MATLA 

With people playing a major role in delivering projects, it is important to ensure that 

people are well taken care of. Managing people in the project is a difficult task. Unit 

refurbishment projects include both internal staff within the organisation and external 

resources, contractors. This creates a challenge as most of the external human 

resources are not familiar with the culture in the business. When all industries apply 

the acts as instructed by the government, ensuring people are trained, fairly treated, 

well paid, safe and their basic needs are taken care of; this leaves projects with a 

small portion of awareness, ensuring site specific requirements are communicated 

and complied with.  Though it is often difficult to change the usual behaviour of 

contractors with a training of a day or two to ensure compliance to the site 

requirements at Matla when executing project, it is still crucial that awareness be 

raised and constant monitoring and controlling be applied during the whole duration 

of the project. The Public Finance Management Act is also critical to share with the 

entire team to avoid contraventions which may lead to disciplinary action, people 

being fired or even jailed. People need to be made aware of the Acts that can benefit 

or affect them in their work environment and keep them informed to avoid 

unnecessary trouble. To ensure alignment to the government requirements in 

handling people and finances, the following Acts are applied at Matla:  
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Table 3: Acts applied at Matla 

ACT DESCRIPTION 

Basic 

Conditions 

of 

Employment 

Act No. of 

1997 

 

This is to give effect to the right to fair labour practices referred to in 

section 23(1) of the Constitution by establishing and making provision for 

the regulation of basic conditions of employment; and thereby to comply 

with the obligations of the Republic as a member state of the International 

Labour Organisation; and to provide for matters connected therewith. 

http://www.labour.gov.za/downloads/legislation/acts/basic-conditions-of-

employment/Act%20-%20Basic%20Conditions%20of%20Employment.pdf 

Employment 

Equity Act, 

No. 55 of 

1998 

 

The purpose of this Act is to achieve equity in the workplace by- 

(a) Promoting equal opportunity and fair treatment in employment 

through the elimination of unfair discrimination; and 

(b) Implementing affirmative action measures to redress the 

disadvantages in employment experienced by designated groups, in 

order to ensure they are equitable representation in all occupational 

categories and levels in the workforce. 

http://www.agsa.co.za/Portals/1/ACTS/EEA.pdf 

Labour 

Relations 

Act, No.  66 

of 1995 

 

The purpose of this Act is to advance economic development, social 

justice, labour peace and the democratisation of the workplace by fulfilling 

the primary objects of this Act, which are – 

a) to give effect to and regulate the fundamental rights conferred by 

section 27 of the Constitution; 

b) to give effect to obligations incurred by the Republic as a member state 

of the International Labour Organisation; 

c) to provide a framework within which employees and their trade unions, 

employers and employers’ organisations can – 

i. collectively bargain to determine wages, terms and conditions of 

http://www.labour.gov.za/downloads/legislation/acts/basic-conditions-of-employment/Act%20-%20Basic%20Conditions%20of%20Employment.pdf
http://www.labour.gov.za/downloads/legislation/acts/basic-conditions-of-employment/Act%20-%20Basic%20Conditions%20of%20Employment.pdf
http://www.agsa.co.za/Portals/1/ACTS/EEA.pdf
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employment and other matters of mutual interest; and 

(a) formulate industrial policy; and 

(b) to promote – 

ii. orderly collective bargaining; 

iii. collective bargaining at sectorial level; 

iv. employee participation in decision-making in the workplace; and 

v. the effective resolution of labour disputes. 

http://www.info.gov.za/acts/1993/a85-93.pdf 

Occupational 

Health and 

Safety Act, 

No. 85 of 

1993 

 

The aim of this act is to provide for the health and safety of persons at 

work and for the health and safety of persons in connection with the use of 

plant and machinery; the protection of persons other than persons at work 

against hazards to health and safety arising out of or in connection with the 

activities of persons at work; to establish an advisory council for 

occupational health and safety; and to provide for matters connected 

therewith. 

http://www.labour.gov.za 

Skills 

Development 

Act, No. 97 

of 1998 

 

The purpose of this act is to provide an institutional framework to devise 

and implement national, sector and workplace strategies to develop and 

improve the skills of the South African work force; to integrate those 

strategies within the National Qualifications Framework contemplated in 

the South African Qualifications Authority Act, 1995; to provide for 

Iearnerships that lead to recognised occupational qualifications; to provide 

financing of skills development by means of a levy-grant scheme and ‘a 

National Skills Fund; to provide for and regulate employment services; and 

to provide for matters connected therewith. 

http://www.ceta.org.za/PDFs/SkillsDevAct.pdf 

Public 

Finance 

Management 

To regulate financial management in the national government and 

provincial governments; to ensure that all revenue, expenditure, assets 

and liabilities of those governments are managed efficiently and effectively; 

http://www.info.gov.za/acts/1993/a85-93.pdf
http://www.labour.gov.za/
http://www.ceta.org.za/PDFs/SkillsDevAct.pdf
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Act, No. 1 of 

1999 

 

to provide for the responsibilities of persons entrusted with financial 

management in those governments; and to provide for matters connected 

therewith. 

http://www.treasury.gov.za/legislation/PFMA/act.pdf 

 

When people are not familiar with the Acts mentioned above, this may result in 

lengthy processes such as disciplinary or grievance processes taking place, 

consuming the project time. Since projects have a specific start and end date, it may 

not be possible to train people who need to deliver the project outputs during this 

stage. It is, therefore, critical that the resources assigned are skilled and have related 

knowledge to deliver such works.  

2.7 STANDARDS, POLICIES, PROCEDURES AND GUIDELINES 
APPLIED AT MATLA 

The Acts put in place by the government are also used as a guideline and applied in 

formulating policies, standards, procedures and guidelines for the business. The 

following are some of the standards, policies, procedures and guidelines used when 

refurbishing units at Matla: 

2.7.1 Standards 

Matla is progressing well in ensuring all its divisions comply with the Matla project 

quality plan (CED/MTL/PQP/001), international electro-technical commission (IEC: 

GGSS0456), and the integrated risk management framework and standards unique 

identifier EST 32–391. This all works together towards good quality of deliverables, 

reduction of incidents, checking and monitoring of contamination created during 

project executions. 

 

http://www.treasury.gov.za/legislation/PFMA/act.pdf
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2.7.2 Policies 

This includes Integrated Risk Management (EPL 32–86); Standard Project Life Cycle 

Model (EPL 32–1155); Procurement (EPL 32–1034); Safety, Health, Environment 

and Quality EPL 32–727); Project Master Plan Development for Capital Expansion 

Projects (PPZ 201–2); Business Conduct (CED/MTL/021); Project Planning Progress 

Updating and Reporting for Capital Expansion Projects (PPZ 201–3) policies. 

2.7.3 Procedures 

The procedures applied include Procedure for Skills Development Levy and ESETA 

Mandatory and Discretionary Grant Recovery Process (EPC 32–344); Employment 

Equity Procedure (EPC 32–231);Document Control Procedure (CED/MPU/QMS001); 

Directive Planning and Scheduling in Group Capital Department (GCD); Corrective 

and Preventive Action (EPC 39–68),Project Master Plan Development for Capital 

Expansion Programme (CEP), Work Breakdown Structure Development (PPZ 201–

538), Waste Management Procedure (EP 32–245), Non-conformance/ Defects, 

Corrective and Preventative Action Procedure (CED/MPU/QMS002), and Risk 

Management procedures. 

2.7.4 Guidelines 

The guidelines mostly applied are the Eskom Project Lifecycle Model, Wires 

Business Project Life Cycle Governance Guideline (EPC 240–64014170), Quality 

Management System (39–66); OHSAS18001 (Health & Safety); ISO 14001 

(Environment); ISO 9001 (Quality), Contract Risk Management guide, Performance 

Reporting of Projects to Executive Committee (EXCO) and Divisional Client Office 

(ESKAGABG5), ISO 31000 to name a few. 
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2.8 FACTS AND OBSERVATIONS ON PEOPLE, PLANNING, SCOPING 
COSTING, AND CONTRACTING AT MATLA 

2.8.1 People 

Generally, the skill and knowledge of people assigned to the project is good. Human 

resources have clear processes on recruitment and job profiles for each position in 

the business. The skills, experience and knowledge required per position is 

sufficient. The skills competencies are checked against the deliverables and 

requirements for the environment. The employees go through induction and on-the-

job training. Continuous training is done where an employee engage with the 

manager to discuss and identify training gaps. The individual development plan (IDP) 

gets completed by the employee and approved by the line manager. This is done 

yearly to ensure continuous improvement of staff as per the Procedure for Skills 

Development Levy and the energy sectorial education and training authority 

(ESETA) mandatory and discretionary grant recovery process (EPC 32–344) of 

Eskom. There is a benefits and rewards system in place to promote improvement 

and excellence. In general, people’s needs are considered as a high priority which 

comprises of all the needs that are regarded to be important as mentioned in the 

Maslow Hierarchy of Needs. Maslow says people have physical, social and self 

needs. People want to have basic needs such as food, water and shelter. They also 

need security and self-esteem. This is embedded in the basic salaries at Matla which 

is a primary requirement as expected in the Basic Conditions of Employment Act. 

2.8.2 Planning 

Planning has become a culture for every deliverable at Matla. Planning a project is 

taken seriously as no approval gets accepted without a plan showing time lines and 

how executions are planned to be achieved. Prior to budget release of a project, the 

project team needs to produce a schedule indicating the planned start date and 

completion date of the project. This also applies to submissions related to 

Compensation Events Committee, Change Committee and Investments Committee; 

the schedule needs to be submitted prior to any approval to indicate the impact (if 

any) to the approved delivery date. Matla utilises qualified Schedulers for the 
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compilation, integration and continuous monitoring of the project plan. At the 

beginning of the Matla project, the Microsoft project was used for project scheduling 

which was later changed to the Primavera system. Project schedules are produced 

per unit, integrated to produce the total plan for the project. Each schedule for the 

unit is aligned to the actual project start date and baseline before the project kick-

starts. Each unit completed in the Matla refurbishment has never met the initially 

approved completion date, but overruns. This raises a concern if the issue is with the 

skills of the people supplying information for the plan; the planner/scheduler; the 

scope of work compiled or other factors beyond control. 

2.8.3 Scoping 

Scope compilation which is the engineering function is completed for every package 

to be covered in the project. The engineers are appointed based on their skills, 

knowledge and competencies as listed on the relevant job profile. The engineering 

systems such as computer aided drawing (CADD), Micro-station and Microsoft-Visio 

are available and used for planning and designing purposes. It can be concluded 

that the engineers appointed are qualified and familiar to the expected deliverables 

of the job. Though it might be questioned whether the works information and detailed 

designs are completed within a reasonable time and cover all areas of works as 

required by the project. This concern is raised by the number of scope changes and 

scope creeps experienced in this project. Dissatisfactions were raised by engineers 

that it is sometimes difficult to compile proper works information and detailed designs 

due to insufficient information related to the status of the plant. This is as a result that 

the units cannot be switched-off to access and inspect the equipment status quo and 

technical arrangements. On the other hand, most of the ‘as built’ drawings showing 

the unit layout, types and description of each equipment or material are nowhere to 

be found at Matla and the entire organisation. Other designs such as the electrical 

switchgear, the electrostatic precipitators and the control and instrumentation 

designs were fully compiled and supplied by the contractors for the refurbishment 

purpose. This means in some areas, engineers within cannot be blamed as they 

might not be expected to have the expertise of the suppliers, but can state the Matla 



   

38 

 

requirements and supply relevant information and conditions to comply with to those 

external designers. 

2.8.4 Costing 

Project costing is done by the project team consisting of the Finance Accountant, 

Quantity Surveyor, Contracts Manager, Project Engineer, Project Supervisor and the 

Project Manager. This costing is done based on the scope to be delivered which 

includes material, labour recoveries, travelling or transportation, cost price 

adjustment, risk, overheads and interest during construction (IDC) for the total 

duration of the project. The skills, knowledge and competences are considered 

during the recruitment process and believe right people with relevant knowledge are 

appointed in delivering such outputs.   

2.8.5 Contracting 

The contracts for the Matla units’ refurbishment were concluded with the new 

engineering contract (NEC). NEC has ten (10) forms of contracting, namely; 

engineering construction short contract (ECSC), engineering and construction short 

subcontract(ECSS), engineering and construction contract (ECC), engineering and 

construction subcontract (ECS), term services contract (TSC), professional services 

short contract (PSSC), professional services contract (PSC), supply short contract 

(SSC), supply contract (SC), framework contract (FC) and the adjudicator’s contract 

(AC); with most contracts concluded on the NEC ECC contract. It cannot be 

confirmed whether the correct type and options with all necessary clauses were 

chosen. A number of compensation events were incurred in deferent packages and 

different contracts, escalating the project cost drastically and affecting the project 

delivery date. The contracts are concluded by the team that consists of commercial 

buyers, quantity surveyor, project manager and contracts manager who have a 

primary responsibility of compiling the contract. The processes followed prior to 

concluding the contract such as compiling the contract strategy for approval, compile 

and send out the enquiry, request for clarification (if required), evaluate, compile 

reports for recommendation, present the report to the tender committee for approval 
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and conclude the contract are applied. It is expected that the contracts manager is 

trained and equipped with necessary skills to choose the correct type of contract, 

and, together with the team, compile and conclude a good comprehensive contract 

without too many loopholes. Concerns were raised previously that there are not clear 

deliverables and uniform job profile for contracts managers within the business. 

Outputs for contracts managers vary from one section to another. This raises a 

concern if the contracts managers are correctly skilled,   properly aligned to the job 

and deliver what they are supposed to do in the business.  

2.9 FOCUS OF THE STUDY 

This study will be investigating the causes that affect successful delivery of power 

station unit refurbishment projects and possibly reduce factors that result in project 

cost overrunning, project delivery date not met and probably people moral being 

affected. In an attempt to identify causes that affect successful delivery of power 

station units refurbishment project cost, time, scope, people and form of contracting 

used will be discussed. The project duration will be investigated if achieved as per 

initial set dates, if it was late the researcher will investigate if the lateness originated 

from the initial scope approved or not. The cost will be investigated if works were 

completed within the approved budget and approved scope. The project team will be 

examined to see if the right people with the relevant skills, knowledge and 

experience are assigned to conduct related projects. The form of contracting will also 

be looked at if it was accurate and complete for the nature of works to be delivered 

per package. 
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2.10 ANALYSIS OF THE EXTERNAL AND INTERNAL 
ENVIRONMENTS AT MATLA 

2.10.1 Pestel analysis 

The Pestel analysis will be applied to check the environment Matla is operating 

under. The political, economic, social, technological, legal and the environment and 

how they impact on the units’ refurbishment and the project team will be closely 

examined. 

 

 

 

 

 

 

 

 

 

Figure 7: PESTEL Model for Matla Refurbishment 

http://www.improvementnetwork.gov.uk 

2.10.1.1 Political 

Government and stability: Eskom is a government para-statal with the board 

members, chairperson and group executive managers appointed by the Public 

Enterprise Minister, Lynn Brown. Many changes in the business structure were felt 

with the new chief executive officer (CEO) appointed in October 2014.  The new 

CEO announced in December 2014 the changes on the business structure with new 

appointments. In March 2015, the Eskom chairperson announced the suspension of 

Matla Refurbishment 

Project Team 
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Economic 

Political 

Environmental 

Technological 

Social 

http://www.improvementnetwork.gov.uk/
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the newly appointed CEO together with three group executives.  At the end of March 

2015, the acting CEO announced another change to the business structure. The 

chairperson officially resigned from the business as of the 01 April 2015. Politically, 

this has had a negative impact in how people around the world perceive the entire 

business. The impact is that people, generally, lose trust and confidence when such 

instability is expressed.  

(a) Political environment and impact to the Matla environment: Matla is 

directly affected by the changes listed above in that part of the changes 

announced by the CEO in December 2014 included changes to the group 

executive manager for the generation business. This change might have an 

effect on the people and how the generation business was run previously. 

This may result in the moral and focus of the people refurbishing Matla being 

affected.  

(b) Funding: The budget was approved for all six units with the execution release 

approved (ERA) revised twice to date. The station completed only three (3) 

units, namely; unit 3 in 2010, unit 6 in 2011 and unit 5 in 2014 with much cost 

overrunning and late deliveries of the units projects experienced. It is critical 

to spend within the currently approved budget as to get funding in the future 

might be a challenge with the business credit rating downgraded by the rating 

agency, standard & poor's (S&P) to BB+ and declare Eskom to junk status on 

the 19 March 2015 (Eskom Corporate Affairs Media Assessment). 

2.10.1.2 Social 

People’s health and moral: People’s health and moral is generally good. There is a 

possible risk that people may be negatively impacted on by the instability and 

changes experienced by the company which can result in executions at Matla being 

further delayed. The execution of this station is also affected by other businesses 

such as Peaking, ENCC and the performance of other stations if delivery is poorly 

affecting the expected contributions to the grid. ENCC will not grant Matla an outage 

if the load transfers study does not give the positive results which can further delay 

the delivery of the outstanding units to be refurbished.  
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(a) People, press, public and social attitude: The attitude of the people within 

the business may be affected by the instability in the business. The right 

attitude towards the project is critical to deliver a successful project within 

time, cost and quality. Press attitude, public opinion and social attitude has 

impacted on any existing industry. It is necessary to protect the business’s 

image at all cost. How others perceive the business has an effect on people’s 

image and dignity of a particular organisation. The business going through 

such a rough stage invited the media’s attention and negative publications 

were made about the business. It is evident base on the press, social media 

and public announcements that Eskom is not in a conducive state and not 

well accepted. 

(b) Career attitude: The people skills are satisfactory with a shortage of staff in 

other areas. Due to unavailability of funds, the business opted not to replace 

some of the people leaving the organisation and cut on the number of 

employees. This has an impact in other areas where people will be 

overloaded with work, resulting in people moral influenced negatively. 

2.10.1.3 Economical 

Inflation and interest rate: Moneyweb (2014) reported South Africa has a relatively 

small economy with the rates quite low compared to Russia (8%); Brazil (11%) and 

Turkey (8.5%). The bench mark interest rate was last recorded 5.75% in November 

2014 for South Africa. Interest rate decisions are made by the South African Reserve 

Bank’s Monetary Policy Committee (MPC) with the official interest rate being the 

‘repo’ rate, which is the rate at which the central bank lends or discounts eligible 

paper for deposit money banks. On the 26th March the South African Reserve Bank 

left interest rate unchanged at 5.75% and signalled that a raise may be coming 

persuaded by inflation pressures (Trading Economics, 2015). This can have a 

negative impact on the current debt and budget available to refurbish Matla as the 

result of the increasing exchange rate and other political factors result in the current 

budget not sufficient to complete the remaining units.  
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(a) Business economic status: The economic status is bad and financial 

constraints experienced; affecting the sustainability of the business. The 

business has introduced the business productivity programme (BPP) which is 

aimed at ensuring a sustainable business despite the financial constraints 

being faced. The programme is established with the objective of doing things 

better, making do with less and doing without wasting money. The 

environment has changed and under intense pressure to drive internal 

efficiencies in order to manage costs. The business focuses on re-engineering 

the business to achieve sustainability and cost efficiency by striking a balance 

between reducing costs where appropriate and the three sources of funding: 

equity, debt and revenue (Eskom Business Productivity Program Newsletter 

1, 2014). As part of cost savings, the business is focusing on re-evaluating, 

prioritising the projects and where possible delaying some of the projects for 

executions at the later stage. 

(b) Exchange rate: The rand exchange rate continues to be the main upside risk 

to the inflation outlook, impacting negatively on the current account of the 

balance of payments for the debt made in order to refurbish Matla. 

(c) Impact of globalisation: The challenge in meeting the global requirements in 

reducing the coal emissions does not only put Matla in a bad state, but result 

in South Africa fail to compete with other countries. 

2.10.1.4 Technological 

Impact of technology changes 

The Matla refurbishment project was initially projected to be completed in the year 

2015. Currently the project is about 50% completed with only three (3) units 

commissioned to date. The challenge is that the longer this projects runs it leaves 

Matla with the risk of the current implemented technology being phased out in the 

markets prior to the expected lifespan of the refurbished plant. This has an impact on 

the long run, resulting in the material and spares for the installed technology 

becoming obsolete. 
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2.10.1.5 Legislative 

Legal compliance (current legislation that regulates the industry) 

The business failed to comply with the National Environment Management Air 

Quality Act to reduce emissions to the minimum emission standards (MES). The 

application for variation of atmospheric emission licence in terms of section 46 (1)(d) 

of the National Environment Management: Air Quality Act (Act 39 of 2004) was 

submitted for Matla power station to postpone the date from when it should comply 

with the MES in the regulations in respect of those variables for Matla. If the 

application is approved, the postponement application will result in Matla not being 

bound by the MES for the period during which the postponement is granted. This 

might be a temporary solution for the business in the country, yet still negatively 

affected globally. 

2.10.1.6 Environmental 

(a) Environmental concern about Matla (coal emissions and global warming): 

Matla uses coal and gas to produce electricity. This has a bad influence on 

the environment and climate change. This has cost the business and as a 

result of penalties paid for non-compliance to the MES and payment on 

environmental levy. The business has made climate change a key priority as 

compliance with the world requirements is critical for Matla; failure to improve 

the current conditions puts the business in a bad state as it affects the country 

competition with other countries. This will also reduce chances of doing 

business with other countries due to lack of confidence in the country. 

Measures are in place to control the situation and keep improving the existing 

plans in place. As part of the units’ refurbishment in Matla, electrostatic 

precipitators (ESP) are implemented. This implementation does not meet the 

requirements as stated by the National Environment Management Air Quality 

Act of a maximum limit. In the past, CAPCO indicated that emission limit will 

be 50mg/SO3. The Eskom board subsequently made a decision that if any 

major refurbishment was carried out for the reduction of a particular emission 

that 50mg/SO3 would be required. A national contract was proposed to 
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implement fabric filter plant (FFP) to further reduce coal emissions in a 

number of power stations of Eskom including Matla to ensure compliance to 

the National Environment Management Air Quality Act. Cost related to the 

FFP’s implementation was calculated and submitted to the relevant boards in 

2011. This project is still not implemented to date due to unavailability of funds 

in the business.  

(b) Cost implications: Implementation of FFPs at Matla has a cost implication, 

which impacts on the business decisions and plans, causing the business to 

fail to implement necessary and important changes due to the unavailability of 

funds. The available budget for projects execution is less than the total 

amount required to implement the projects on the plan. This resulted in the 

business re-prioritising and phase out some projects on the plan for later 

execution.  

 

Macro trends have impact on Matla in that the political instability lately experienced 

by the Eskom business negatively impacts on the business and affects the 

relationship of this country with other countries with which we do business. The 

reputation is affected which also has an impact on how other countries perceive us. 

Trust and confidence for the entire business can be lost. The economic factors which 

include tax rate, taxation changes, economic growth, inflation and exchange rates 

are also affected as a result of the political impact. The junk status rating of the 

business in March 2015 affected the business image and trust from external people 

and international banks with which Eskom does business. This results in higher 

interest rate charges as the business imposes the risk of failure to return the 

investment to the bank because it costs more to borrow.  Social factors can be 

affected by those external such as the media, press and social attitude that lost 

confidence in the business and publishing negative statements about the business. 

Technological factors may not be a challenge for the business at the current state, 

but when looking at the pace in which projects are done, this can be a problem in the 

near future.  The environmental factors are a serious issue with major climate 

changes occurring due to global warming. The business contributes negatively to the 

environment in that the coal emissions are higher than the approved minimum 
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allowed standards. The failure to comply with the National Environment Management 

Air Quality Act (Act 39 of 2004) results in non-conformance to the legal requirements 

in which firms operate under.  

2.11 SWOT ANALYSIS 

The SWOT analysis will be applied to understand and reviews the position of 

refurbishing units at Matla. The strengths, weakness, opportunities and threats 

(SWOT) for the project being identified and used as a guide for the business 

solution. The SWOT analysis help to focus and understand which elements need to 

be address and which of them benefit the business.    
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 Strengths (internal) Weaknesses (Internal) 

Opportunities 

(external) 

 Availability of skill 

 Continuous learning 

 People health and moral is good. 

 Standards,  policies, procedures 

and guidelines  in place for 

implementation 

 No competition (Eskom being 

the main electricity supplier) 

 Strong market position 

 Shortage of staff 

 Structural instability 

 People moral affected 

 Unavailability of funds to sustain 

the business 

 Project time management 

Threats 

(external) 

 Change of technology before the 

end of equipment lifespan 

 Global competitors 

 Coal emissions, contributing to 

global warming. 

 System constraints, resulting in 

failure to get outages for 

refurbishments. 

 Supplier bargaining power on 

contracting, material and 

equipment. 

 High landing interest rate during 

funding as a result to the junk 

status rating. 

 Financial sustainability 

 Company image/ reputation 

 Failure to comply with the world 

requirements/ standards 

 Damaging publicity 

Figure 8: SWOT Analysis for Matla Refurbishment 

http://riccentre.ca/wp-content/uploads/2012/01/Session-1-Takeaways-Guidlines.pdf 

 

http://riccentre.ca/wp-content/uploads/2012/01/Session-1-Takeaways-Guidlines.pdf
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2.11.1 Strengths and Opportunities 

Matla has skilled and experienced staff. The business prioritises training which is 

seen as part of the organisation culture. The moral of the people is generally good 

with basic requirements well-structured and built-in as part of employees’ benefits. 

The business structure is well defined with clear policies, processes and guidelines 

in place for each business in order to comply with the standards and requirements of 

the business. The business has a strong market with no competition which makes it 

stand no matter the challenges it faces. 

2.11.2 Weaknesses and Threats 

The business has shown instability since March 2015 when the business suspended 

the company CEO together with other three (3) group executives. The acting CEO 

changed three times within a month, which later resulted in the company chairperson 

resigning, and leaving the business. This instability in the business impacted on the 

business image, leading to the business being downgraded and being declared junk 

status. The business is experiencing financial constraints. The business has 

introduced the business productivity program (BPP) which is regarded as the priority 

to focus on areas to ensure a sustainable business despite the financial constraints 

faced. This programme is established with the objective of doing things better, 

making do with less and doing without wasting money. BPP was formulated to 

respond to the funding gap of about R 225bn which arose from Nersa granting 

Eskom an annual increase for 2014/15 to 2017/18 as 8% in November 2013 (Nersa: 

The Municipal Tariff Benchmarks for 2014/15 Financial Year, 2013). The Eskom’s 

world has changed and under intense pressure to drive internal efficiencies in order 

to manage costs. As part of cost savings, the business is focusing on re-evaluating, 

prioritising the implementation of projects and, where possible, delaying some of the 

projects for execution at a later stage. This is as the result of the funding gap where 

the cost of execution for the current projects exceeds the available budget. 

Execution of refurbishment projects timeously has been a challenge for Matla power 

stations since the execution of the first unit up to the third unit executed in 2014. This 

is as a result of the constrained system and a need by the project to take out a unit 



   

49 

 

for refurbishment purposes. The unit gets deferred which has a cost impact in that 

material storages have to be paid and contractors paid standing-time and non-

compliance to contractual agreements resulting from outage shifting.  

The business state is not productive at this moment with so many things going 

wrong. The unavailability of funds defeats most areas of the business in that: 

 The business runs BPP to drive savings and ensure the business is 

sustainable. 

 The business defers projects for later execution as a result of non-availability 

of budget. Although strategies are put in place to prioritise and identify which 

projects can be delayed. These projects can be maintenance, refurbishment, 

strengthening or any kind of project identified as a need by the business. 

Deferring these projects has an impact on the long term, resulting in higher 

cost for the business when addressed only later. In the case of a maintenance 

project, the business can result in paying the cost of replacement instead of 

maintenance only, where it was, for example, replacement of ESPs with the 

FFPs, the business will continue to pollute and lose money for penalties paid 

every month. This will not cost only the business, but the whole world that 

deteriorates as a result of pollution.   

 The business needs to reduce the number of employees through a drive of 

issuing separation packages. This leaves gaps in other areas which, in some 

instances, results in departments being short of staff and overworked. This 

can result in people being demoralised and wanting to leave the business.  

The areas currently found to be the strengths of the business such as availability of 

skill, people healthy and moral good, training and procedures in place can be 

affected by the current state on not having sufficient funds to run the business. 

Implementation and sustainability of the current strengths can be over-powered by 

the business weaknesses in the long run. The budget to execute Matla was 

approved a long time ago. With the execution release approval (ERA) being revised 

twice with only three units complete, this imposed a risk of failure to complete some 

of  the remaining three units at Matla should the remaining funds not be sufficient to 

pay for the storages, standing time and complete work of the outstanding units. It is 
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important for the business to ensure it is geared up for opportunities. Implementation 

for business improvement is usually linked to cost spending. With the business 

financially constrained; this can result in failure to implement new ideas for 

opportunities. It is crucial for the business to focus on re-building the business image 

and strengthening its financial status to ensure sustainability. 

2.12 SUMMARY 

This chapter dealt with the Eskom state and why this study is important to the 

business. The policies and procedures in place and utilised for units refurbishment at 

Matla were discussed. The PESTEL model and SWOT analysis were discussed and 

applied to evaluate external factors and to measure the business unit. The next 

chapter will be looking at the literature review on factors that impact on units’ 

refurbishment projects at the power station environment. Information compiled by 

other writers related to this study will be described.  
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CHAPTER 3: LITERATURE REVIEW 

3  

3.1 BACKGROUND 

Projects have become a basic requirement for business sustainability and growth. 

For the business to be profitable and endure the competitive world, project 

management needs to be applied. Project management is used for process 

innovation, delivering major capital projects, promoting organisational renewal, and 

exploring new technology and market opportunities. Though the business main focus 

is to generate power and deliver to the transmission grid, project management plays 

a crucial role in maintaining, refurbishing and strengthening of the existing 

generating units. In the previous chapter, discussion on facts and how generally 

Matla is perceived was discussed. The PESTEL and SWOT analysis was applied to 

see the global impact and measurement of other elements affecting Matla.  

3.2 INTRODUCTION 

In this chapter project management and areas of project management will be briefly 

described. The meaning of project failure and project success in the context of this 

study will be expressed. The studies completed by others on project elements 

contribute to the success or failure of the project will be described.  

3.3 LITERATURE REVIEW 

To understand what project management is and how others perceive project success 

and failure; it is important to first understand what a project is. Munns and Bjeirmi 

(1999:81) said: “In order to distinguish between a project and project management it 

is necessary to develop distinct definitions for the two terms. A project can be 

considered to be the achievement for a specific objective, which involves a series of 

activities and tasks which consumes resources. It has to be completed within a 

specification having a definite start and end dates.”  The project is again described 

as any task which has a definable beginning and a definable end, requiring 
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expenditure of one or more resources in each of the separate but interrelated 

activities which must be completed to achieve the objectives for which the task was 

instituted for (Gepp et al., 2013). PMI (2013) describe a project as temporary in that 

it has a defined beginning and end in time and, therefore, has a defined scope and 

resources. PMI (2013) continues saying it is unique as it is not a routine operation, 

but a specific set of operations designed to accomplish a singular goal. Most of these 

authors agree that a project is unique. Munns and Bjeirmi (1999) say a project can 

be considered to be the achievement for a specific objective, where the PMI present 

this uniqueness by stating that a project is not a routine operation. Torrance et al. 

(1998) mentioned that a project that is ill defined will be relatively uncertain in its 

performance. This is true in that should the project scope not be clearly defined and 

scope freeze before the execution can start. This can result in a number of scope 

changes, which can have an impact on both cost and time. Project management can 

then be defined as the process of controlling the achievement of the project 

objectives (Munns & Bjeirmi, 1999).  

The study focuses on refurbishment projects of power utilities units. The term 

refurbishment, retrofit and renovate are frequently applied to mean the same thing. 

However, they have different meanings. In describing the three terms: “Renovate” 

refers to the process of re-tuning something to a good state of repair, whereas 

“Retrofit” relates to providing a deliverable with a component or feature not fitted 

during manufacturing or adding something that it did not have when initially 

constructed, which  is frequently used in relation to the installation of new building 

systems. Refurbishment represents the process of improvement by cleaning, 

decorating, and re-equipping. Refurbishment may include elements of retrofitting 

(http://www.designingbuildings.co.uk). Business dictionary describes refurbishment 

as servicing and or renovating of older or damaged equipment to bring it to a 

workable or better looking condition.  Irish (2005) said that refurbishment puts a 

great deal of emphasis on replacement of the subject equipment. Irish mentioned a 

refurbishment programme is a very good option to maintain and in some cases 

increase the reliability of the equipment. He added that the refurbishment 

programme is not a reactionary repair, but rather a systematic refurbishment of 

families of equipment. Refurbishment would be performed in advanced prior to the 

http://www.designingbuildings.co.uk/
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equipment failing. Irish continues saying that the goal of the refurbishment 

programme is to bring the original piece of equipment back to an ‘as good as new’ 

condition as possible. In some cases, the equipment performance can be increased 

with the use of newer components available in the market which were not available 

at the time of original equipment fabrication. The objective in doing refurbishment is 

to improve the plant, equipment or production line with the aim of restoring it to its 

former good condition, thereby improving efficiency and productivity.  

Torrance and Young (1998) said refurbishment projects are characterised by a high 

degree of complexity and uncertainty. Torrance and Young (1998) continued that in 

the majority of refurbishment projects the work commenced on site with incomplete 

design information. They found that 50% of refurbishment projects commenced work 

on site with only 60% of design being complete. In the majority of refurbishment 

projects, a high proportion of design information could be obtained only during the 

construction stage; which means that in order to ensure that information flows 

efficiently between the client who provides most of the design information and the 

contractors implementing the project, the client has to be actively involved in 

decision making during the design stage. This is usually the picture in most 

businesses and the technology of the equipment, material or plant is known better by 

its manufacturer. The greater the complexity and uncertainty faced by the 

refurbishment project organisations, the greater the need to provide integration in the 

planning and control process Torrance and Young (1998). According to the study 

conducted by Torrance and Young (1998), the total of 42.8% of the study they 

conducted established that access to the site was difficult on refurbishment project. 

This means that work needs to be carried out in small batches and sections which 

emphasises the need for effective channels of communication between the site, the 

head office, the sub-contractors and the client are needed. This can be negatively 

influenced when work is conducted under outage, forcing resources to work together 

in a congested area with the aim to get the work completed within the outage period. 

This can also result in quality issues and safety being compromised.   

In order to project manage refurbishment project of units in the Matla plant, this 

research will also look at how others express project management in the context of 
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this study. APM (2006) describe project management as the application of 

processes, methods, knowledge, skills and experience to achieve the project 

objectives. Wikipedia (2015) says project management is the discipline of planning, 

organising, and managing resources to bring about the successful completion of 

specific project goals and objectives. Project management always has three-

dimensional goals, namely; time, cost and scope. Although all three elements are 

important on a specific project, it is important for the project manager to decide 

because now and then he/she will have to choose one or two of the following 

(Wikipedia, 2015): 

 The project could meet requirements and stay within budget, but need more 
time 

 The project could be done quickly and meet specifications, but needs more 
money 

 The project could stay within budget and schedule, but not meet the 
requirements. 
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Figure 9: APM Project Management Process 

Association for Project Management. (2006). 

The illustration above shows the relationship between the project inputs, 

mechanisms, constraints and outputs on how they relate to management of the 

project (APM, 2006:3). The business need, problem or an opportunity is realised by 

the business. In order to address the business need, people, equipment, tools and 

techniques need to be made available to deliver the output. When managing a 

project there are constraints associated with the delivery, affecting the management 

of the projects. These constraints are typically time, cost, quality, technical and other 

performance parameters, legal, environmental etc. Managing a project includes 

balancing the completing project constraints, but not limited to the scope, quality, 

schedule, budget, resources, and risks (PMI, 2013:6). 

The project and project management is outlined, it is important now to look at the 

areas involved when managing the project and what it involves. To manage a 

project, the project manager needs to ensure the ten (10) identified areas of project 

Constraints 
Time, cost, quality, technical and 

other performance parameters, legal, 
environmental etc. 

 

Management of the 
project 

Mechanisms 
People, tools and techniques and 

equipment, organisation 

Input 
Business need, problem or 

opportunity 

Output 
Project deliverables and/or 

services, change 
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management as listed by the PMI (2013:61) are applied. The project will not be 

justified without addressing all areas of project management, namely; project 

integration management (PIM), project scope management (PSM), project time 

management (PTM), project cost management (PCM), project quality management 

(PQM), project human resource management (PHRM), project communication 

management (PComM), project risk management (PRM), project procurement 

management (PPM), and project stakeholder management (PSHM).  The following 

explains each area of management (PMI, 2013: 553-556): 

1. Project Integration Management: It is the processes and activities to identify 

combine, and co-ordinate the various processes and project management 

activities within the project management process groups. 

2. Project Scope Management: Involves the processes required to ensure that the 

project includes all the work required to complete the project successfully.  

3. Project Time Management: This refers to the processes required to manage 

the timeous completion of the project. 

4. Project Cost Management: It contains the processes of planning, estimating, 

budgeting, financing, funding, managing and controlling costs ensuring the 

project can be completed on time and within the approved budget. 

5. Project Quality Management: It refers to the processes and activities of the 

performing organisation that determine quality policies, objectives, and 

responsibilities so that the project will satisfy the needs for which it was 

undertaken.  

6. Project Human Resource Management: It connects to processes that 

organise, manage and direct the project team. 

7. Project Communication Management:  It consists of processes, collection, 

creation, distributing, storage, retrieval, management, control, monitoring, and 

the final positioning of project information. 

8. Project Risk Management: This encompasses processes of conducting risk 

management planning, identification, analysis, response planning, and 

controlling risk on a project. 
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9. Project Procurement Management: It connects to processes necessary to 

purchase or acquire products, services, or results required outside of the project 

team. 

10. Project Stakeholder Management: Identify the people, groups, or 

organisations that could impact on or be impacted on by the project, to analyse 

stakeholder expectations and their impact on the project, and to develop 

appropriate management strategies for effectively engaging stakeholders in 

project decision and execution. 

This researcher will not address all the ten (10) areas of project management in this 

study. The focus will be put on the five (5) areas, namely; the PSM, PTM, PCM, 

contracting covered in PPM and the people element which is in PHRM. According to 

the Tutorialspoint (2014) there are three main interdependent constraints for every 

project, namely; time, cost and scope. These are also known as the project 

management triangle (Tutorialspoint.com, 2014). Figure 10 below is the project 

management triangle illustrating the relationship between time, cost and scope. The 

project management triangle indicates that for the project to be declared successful 

there must be a balance in the time, cost and the scope. For this balance to be 

accomplished, the people aspect plays a major role in directing each requirement will 

also be covered. Atkinson (1999:341) said: “After 50 years it appears that the 

definitions for project management continue to include a limited set of success 

criteria, namely; the Iron Triangle of cost, time and quality. These criteria, it is 

suggested, are no more than two best guesses and a phenomenon.” 
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Figure 10: Project Management triangle 

Tutorialspoint.com (2014) 

3.4 TRIPLE CONSTRAINTS OF PROJECT MANAGEMENT (TIME, COST 
AND SCOPE) AND PEOPLE  

3.4.1 Time 

Time is the duration calculated and given as the period to complete the project 

executions. This duration normally depends on the number of activities to be 

delivered to complete the works; material lead time; the number of people whether 

they are skilled and have necessary experience to complete such activities and other 

factors such as weather and force ‘majeure’ which is out of human control which is 

categorised as risk. Tools such as Microsoft Project and Primavera are available to 

use to create a project plan by calculating the project duration, link resources and 

cost for the project. To determine the accurate time for the project, the planning team 

must: be selected based on their skills and experience for the environment; identify 
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deliverables and create the work breakdown structure; identify activities needed to 

complete the deliverables and networking the activities in their logical sequence; 

estimate the resource requirements for the activities; estimate time and cost for 

activities. The plan must be officially base-lined and approved prior to project 

execution commences. If a plan is completed without all the activities included, this 

plan will be misleading and will not reflect the true picture of the project duration. The 

schedule needs to be managed, including interaction of processes in the schedule, 

updating the schedule, assigning work to teams and updating actual hours. This 

allows for control and integration on the project. The project schedule plays a major 

role in delivering the project successfully.  

3.4.2 Cost 

Cost is the total budget calculated based on project activities, equipment, material, 

transportation, people, time to spend on execution, overheads, interest charges, cost 

price adjustment, project risk and other activities or services that have a direct 

impact on the project amount calculated and approved for the execution of the 

project. Managing the budget involves reviewing, updating, communicating budget 

risks etc. Managing the budget allows one to see if one is spending within the 

approved budget and if one will require additional budget (over-spending). 

3.4.3 Scope 

Scope is the actual work to be performed to deliver the project. This must be clearly 

defined as part of the project definition, executed accordingly and not deviate from 

the user requirement specification and the approved business plan. When the scope 

of works is not detailed enough and incomplete, this exposes the project to multiple 

compensation events (CEs), too much pressure being put to the resources as a 

result of additional work that does not form part of the approved plan. The scope 

change is usually the main cause of a delay in most projects. These changes come 

in a form of scope change or scope creep. If the works initially missed out involves 

long lead material, this can result in a major impact on the delivery of the project. 

Quality and safety cannot be compromised due to any emergency in trying to get the 
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works completed as per the initial approved duration. The changes can be as the 

result of: necessary design modifications; differing site conditions; unavailability of 

material; the contractor requested changes; impacts from third parties etc. Change is 

normal and expected as part of any construction or refurbishment process. 

Managing the change on the scope proactively is important as it leads to project 

success. 

3.4.4 People 

People are the main executers of the project. Without human resources there is no 

way that the project can be delivered. Managing people involves acquiring the team, 

developing them through training and on-the-job training, managing conflict and 

motivation throughout the project management stages. Managing people in the 

project can be challenging as most projects include both internal staff of the 

organisation and external resources or contractors. This can create the difficulty for 

the project manager as most of the external people might not be familiar to the 

culture of the organisation. Processes should be in place to train and familiarise 

external people to apply and adhere to the requirements of the business. This can be 

difficult as the expectation is to change the usual behaviour of the contractor within a 

training period of a day or two to comply with the new requirements of the 

organisation executing the project. 

3.4.5 Quality 

Quality is the eventual objective of each leg of the triangle, namely; time, cost and 

scope. This means that the project management triangle necessitates quality. If the 

quality of a project is compromised, the end result may be affected as well as 

impacting on the desired and expected output. When the output or goal does not 

meet the required quality, this can lead to the output being inferior or totally not 

addressing what the project was initially intended for. 
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3.5 PROJECT SUCCESS AND FAILURE 

Projects fail and some succeed. Project management institute (PMI) has played a 

vast role in giving clear guidance on how projects should be managed. Areas that 

need to be taken care of when executing projects are clearly specified by the PMI 

(2013). It is quite a while since project management has been introduced and 

practiced, yet projects still fail. It can be questioned if measures put in place to 

perform project management are accurate and adequate or the people applying and 

managing these elements are not skilled enough to implement projects. A close 

observation will be undertaken in understanding how others interpret the failure or 

success in a project.  

It is sometimes difficult to differentiate between project failure, partial failure, and 

success. It is said that what appears to be failure at one point in the life of a project 

may look like success at another (Meredith & Mantel 2010:122). Kendrick (2009:301) 

stated that project success or failure is generally measured against the triple 

constraint of scope, time and cost. He continues saying projects that succeed 

generally do so because their leaders do two things well. First, leaders recognize 

that much of the work on any project, even a high-tech project, is not new. For this 

work, the notes, records, and lessons learned on earlier projects can be a road map 

for identifying, and in many cases avoiding, many potential problems. Second, they 

plan project work thoroughly, especially the portions that require innovation, to 

understand the challenges ahead and to anticipate many of the risks (Kendrick, 

2009:2). As much as projects can be similar, they are unique and have own 

challenges. What simply were right well from one project cannot be concluded based 

on the past that it will succeed. Lessons learned are captured and can only be used 

as a reference. The fact is that project teams change from time to time which brings 

new challenges to different projects. Wong (2007:32) says there is no project that 

can operate successfully without the support of management.  The key is to get 

specific individuals from management to back up the team. The project team needs 

to define the roles and expectations of the management team in the project. It is 

important to clarify the expectations. This is crucial for any project as project teams 

play a most important role in delivering projects. 
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Scope creep is usually the name that project managers give to the extra deliverables 

that creep into the project. These extras, or changes, occur naturally in our regular 

work; sometimes called process improvements. However, with a project, these little 

extras could mean the difference between a successful project and a failed project. 

Too many changes and project will be over budget, off schedule, and focusing on the 

wrong deliverables (Collegiate Project Services, 2009). In discussing the project 

failure and project success we will first look at how others list each aspect, and then 

describe what other authors say about project success and project failure. 

3.5.1 Project success  

EBSCOhost (2014) published that success of an upgrade project is when a project 

meets minimum quality standards and can be completed within its budget and on 

time. The Standish Group (1994) defines project success as a project completed on 

time and budget, and deliver quality (features and functions) as promised. The 

project is usually considered successful when it satisfies project objectives (Nicholas, 

1990). The PMI (2013:35) states that since projects are temporary in nature, the 

success of the project should be measured in terms of completing the project within 

the constraints of scope, time, cost, quality, resources, and risk as approved 

between the project managers and senior management. All the listed authors agree 

that the success of a project depends on scope, time and quality. This is nicely 

summarised by Levine (2005:15) saying almost everything written about 

measurements of project success dwells on the four pillars of success, namely; 

scope, time, cost and quality. It is confirmed by most authors that a project to be a 

project requires the three elements mentioned, namely, scope, cost and time. 

However, it cannot be disputed that for projects to materialise they require people to 

drive them. Therefore, people are the most crucial part in delivering projects. 

Attarzadeh and Hock (2008) list The Standish CHAOS Report top ten factors found 

in successful projects, these factors are listed in Table 4 below. 
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Table 4: Project success factors 

Project Success Factors Percentage (%) of 

Responses 

User Involvement  15.9% 

Executive Management Support  13.9% 

Clear Statement of Requirements  13.0% 

Proper Planning  9.6% 

Realistic Expectations  8.2% 

Smaller Project Milestones  7.7% 

Competent Staff  7.2% 

Ownership  5.3% 

Clear Vision and Objectives  2.9% 

Hard-Working, Focused Staff  2.4% 

Other 13.9% 

           Iman Attarzadeh and Siew Hock Ow.(2008). 

The top four factors that contributed to project success as given by CHAOS are user 

involvement, executive management support, a clear statement of requirements and 

proper planning: 

User involvement: It is crucial as it can result in a major cause of project failure. 

Even when the project is delivered on time and on budget, a project can fail if it does 

not meet the user’s need (Attarzadeh & Hock, 2008). When the user is involved, all 

the requirements related to the project can be listed and captured which will increase 

chances of project success. Lack of user involvement has proven fatal for many 

projects. Without the user involvement no one in the business commits to the 

system, and can even be unfriendly towards it. If a project is to be a success, senior 
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management and users must be involved from the start, and continuously throughout 

the development (Coley Consulting, 2012).  

Executive management support: The presence of senior management in the 

project influences the process and progress. Lack of executive input can put a 

project in an unfavourable state. 

Clear statement of requirements: This refers to the original level of requirements. 

When the minimal, obtainable base level of necessities and develop those features. 

The effect of change will be reduced; this will be beneficial in that project managers 

will be better prepared to articulate the requirements and priorities of the next project 

phase.  

Proper planning: Planning is one key to a successful project. Project managers to 

ensure the realistic and detailed project plan is in place, baseline and approved prior 

the project commencement date. The plan must always reflect the true state of 

execution. This means each time that progress is made or changes are experienced 

in the project, the project plan must be updated to incorporate the progress or 

change experienced. Proper planning is regarded as the key to a successful project 

(Attarzadeh & Hock, 2008). When undertaking any form of a project, creating the 

project plan needs to be the first thing to do.  

According to Attarzadeh and Hock (2008) if any of the four factors as mentioned 

above fails, this increases the chances of a project to fail. Lack of user involvement, 

lack of executive support, improper planning, changing project requirements, 

specifications or incomplete requirements are seen as factors that lead a project to 

failure. There are common factors in Figure 9 and Table 4. People, project scope 

and the project plan are common factors identified as critical in that should they go 

wrong will result in the project failing. Table 5 below shows the listed success factors 

by The Standish CHAOS group according to their categories of people, scope and 

schedule. By qualifying these factors into people, scope and schedule, it will be 

realised that about 44.7% in executing project successfully depends on the people 

element. If people are well trained, experienced, competent and focused and take 

ownership of their deliverable, this increases the possibilities of the project being 
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delivered successfully. According to the responses, the scope adds up to 24.1%. 

This means that if the scope is clearly defined and realistic, this increases the 

chances of a project to succeed. The accuracy of the schedule contributes about 

17.3%, where other elements not listed by Standish CHAOS Report contributed 

13.9%.  

Table 5: Summary of Project success factors 

Project Success Factors Percentage (%) of 

Responses 

People Aspect 44.7% 

User Involvement  15.9% 

Executive Management Support  13.9% 

Competent Staff  7.2% 

Ownership  5.3% 

Hard-Working, Focused Staff  2.4% 

Project Scope 24.1% 

Clear Statement of Requirements  13.0% 

Realistic Expectations  8.2% 

Clear Vision and Objectives  2.9% 

Time/Schedule 17.3% 

Proper Planning  9.6% 

Smaller Project Milestones  7.7% 

Other 13.9% 

                  Iman Attarzadeh and Siew Hock Ow (2008). 

Everything written about measurements of project success dwells on the four pillars 

of success, namely; scope, time, cost and quality (Levine, 2005:15). It is sometimes 

difficult to distinguish between project failure, partial failure, and success as what 

appears to be failure at one point in the life of a project may look like success at 
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another (Meredith & Mantel, 2010:122). Meredith and Mantel (2010:255) contend 

that it is necessary for top managers to get behind the project at the outset and make 

clear to all personnel involved that they support successful completion. While it is not 

difficult to set the success criteria, they can only be achieved if a number of success 

factors are met (Lester, 2007). He says that while it is not difficult to set the success 

criteria, they can only be achieved if a number of success factors are met. The most 

important of these success factors are given by Lester. He says that this list is not 

exhaustive but if only one of the functions or systems is not performed adequately 

this may result in the project ending in failure (Lester, 2007:30–31): 

 Clear objectives and project brief agreed with the client 

 Good project definition 

 Good planning and scheduling methods 

 Accurate time control and feedback systems 

 Rigorous change control (variations) procedures 

 Adequate resource availability (finance, labour, plant, materials) 

 Full top management and sponsor support 

 Competent project management 

 Tight financial control 

 Comprehensive quality control procedures 

 Motivated and well integrated team 

 Competent design 

 Good contractual documentation 

 Good internal and external communications 

 Good client relationship 

 Well-designed reporting system to management and client 

 Political stability. 

 

The project’s success requires an effective project team. Although plans and project 

management techniques are necessary, it is the project manager and the team that 

are the key to project success (Gido & Clement, 2006:348). Since projects are 

temporary in nature, the success of the project should be measured in terms of 
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completing the project within the constraints of scope, time, cost, quality, resources, 

and risk as approved between the project managers and senior management (PMI, 

2013:35). It is clear from the statements by Gido et al. and the PMI that the success 

of a project depends on the human factor. 

3.5.2 Project failures 

Project failure is perceived as a widespread and substantive phenomenon. A project 

is usually considered a failure when it has not achieved the three main constraints 

of project management, namely; cost, time and quality. Calleam Consulting (2012) 

says that the schedule slippage, quality flaws and budget overruns are the familiar 

symptoms of a project in trouble.  The lack of: situational awareness; inexperience 

and training issues; cognitive biases, political issues, lack of trust, misaligned goals, 

communication problems; dysfunctional corporate culture are elements from which 

failures arises. These result in triggering events such as individuals’ actions and 

behavioural patterns like structural issues leading to symptoms of a failed or failing 

project. The illustration below indicates that lack of situational awareness, 

inexperience and training issues, cognitive biases, political issues, lack of trust or 

openness, misaligned goals, communication problems, dysfunctional corporate 

cultures etc. are elements from which failures arise. The schedule slippage, quality 

problems, cost overruns, the products that do not meet the business need and the 

staff turnover are the symptoms of a failed or failing project. 
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Figure 11: Layers in project failure 

http://calleam.com/wp-content/uploads/components-in-failure1.png 

 

There are fourteen factors, inadequacies or defects in project management which 

are sources of project failure. He contends that although having any of these factors 

in a project does not necessarily mean that the project will fail, it is an unfavourable 

sign and should be viewed as increasing the chances of failure. These factors are 

categorised into three levels, namely; the environment or context of the project; the 

project management system and the project planning and control processes 

(Nicholas, 1990:465). 

  

http://calleam.com/wp-content/uploads/components-in-failure1.png
http://calleam.com/wp-content/uploads/components-in-failure1.png
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Figure 12:  Project management causes of project failure 

 

Managing Business and Engineering Projects: Concepts & Implementation. (1990) 

Level I: Project Management Context 

2. Unsupportive top management 
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Level II: Project Management System 

3. Wrong Project 
Manager 

4. Failure to use system 
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5. Misuse of management 
techniques 

Level III: Planning and Control Process Conception    Definition     Acquisition   

  Operation 

  

 

6. Inadequate communication 

7. Non-involvement of user 

8. Inadequate planning 

9. Inadequate definition 

10. Bad estimating 

11. Incorrect 
scheduling/resources 

12. Numerous changes 

13. Inadequate control 

14. Poorly planned         
termination 
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Figure 12 above illustrates the fourteen factors described by Nicholas as sources of 

project failures. Each source will be viewed to understanding the impact they have, 

resulting in the project failure: 

1. Inadequate Project Model: The project does not have the right organisation 

structure, project manager, or team in terms of skills, experience, authority, 

formality, or complexity suitable for the project. The project organisation structure, 

planning, and controls are incompatible with the project situation, philosophy of 

the project manager, or corporate culture and objectives. The project team 

assigned to the project without appropriate skills and experience to deliver such a 

project. 

2. Unsupportive Top Management: Senior management is not giving the 

necessary and continued support to achieve project goals. Top management does 

not give adequate authority and or support to the project manager. 

3. The wrong Project Manager: This relates to the person in the role of managing 

the project who does not have the relevant background, skills, experience, or the 

personality to lead the project. This person is unable to confront conflict, cannot 

adjust from traditional work environment to the change and ambiguity of projects 

and cannot handle stress. He/she is not experienced in both technical and 

managerial skills. 

4. Ignoring the Systemic Nature of projects: The project is not managed as a 

system, elements and processes are compromised without concern about their 

interaction, resulting in problems and obstacles passed from one phase to the 

next.  

5. Inappropriate or Misuse of Management Techniques: Project management 

techniques such as PERT, WBS, performance analysis, conflict confrontation, and 

team building are improperly used by the project manager and or his/her team. 

6. Inadequate Communication in the Project: These problems arise from lack of 

information, quality, timelines, poor collection or documentation, or inadequate 

distribution of information to those who need it. Information about objectives, 

responsibilities, and acceptance criteria is not documented at an early stage of the 

project. Sources and information that will be required during the project are not 

identified. The parties that need to get project information are not established and 
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not informed. There is no reporting about the project status or any changes, 

meetings and reviews are not fully utilised. There is no audit track on the project 

development controlled.  

7. Failure to Involve the User: The user does not participate in the planning, 

definition, design, implementation process, and his/her needs are ignored. This is 

one of the most frequent mentioned sources of project failure. When the user is 

not involved early in the project it usually causes disagreements on the 

requirements, numerous change requests later, and conflict between the user and 

the project team during implementation. The impact results in the user feeling 

uncomfortable and trying to reduce his/her involvement which can affect trust and 

strain communication. 

8. Lack of or Inadequate Planning: Analysis of how and when things will be done 

is insufficient; management reacts to events as they occur. Project planning is 

reported as the major source of project failure. 

9. Inadequate Project Definition: The project definition is vague, wrong, 

misleading, or there is no project definition at all. This is the frequently mentioned 

cause of failure. This can result in a lack of, or a poorly compiled proposal, WBS, 

responsibility matrix or work role definitions. The user is not involved, project team 

not familiar with the user’s operation and cannot construct a design that connects 

to the user requirements. 

10. Bad Estimating of Time and Resources: The estimates of resource 

requirements, activity durations, and completion dates are unrealistic. Lessons 

learned on similar projects are not used to estimate the project duration. The 

estimates are compiled by people without the relevant experience, unfamiliar 

with the details and problems. Pressure is exerted to get the project done quickly 

and not enough time is allowed for estimating. This results in unrealistic 

deadlines set and eliminating other tasks like documentation. 

11. Incorrect Scheduling and Handling of Resources: Scheduling and allocation 

of resources is improperly completed. Resources requirements are not 

anticipated and scheduled. Project personnel are reassigned with no 

adjustments on the schedule to allow for lost time or learning curve. 
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12. Numerous Changes during the Acquisition Phase: Changes are made to the 

original estimate without corresponding adjustments to the schedule, budget, or 

other elements of the plan.  

 

13. Inadequate Control: There is no planning control which is focused on daily 

issues without looking ahead to potential problem situations. The plan is not 

detailed with tasks that are too long to be effectively controlled. Standards, or 

specifications for design, documentation, testing, or evaluation are not adhered 

to.  

14. Project Termination is Poorly Planned: Project completion or milestone that 

constitutes end of the project is not known. Acceptance criteria or who should 

sign off the sub-projects or the project is not known. There is no formal 

termination procedure that addresses objectives, performance, end product and 

maintenance plans in place. When users are not involved during planning, there 

is a greater chance of disagreement over final acceptance. 

 

Level II which is failures in the project management system indicates these are 

sources of failure that are traceable to project management leadership, philosophy, 

and practice. They include the wrong project manager, inappropriate use of the 

system approach in the project life cycle and the misuse of project management 

techniques. Level III addresses failures in planning and control processes sources 

such as poor communication, inadequate user participation, inadequate project 

definition, inadequate control, inadequate estimation and scheduling. 

 

3.6 BEST PRACTICE FOLLOWED IN REFURBISHING A POWER 
STATION  

An extensive and complex refurbishment was under-taken by the Fort Calhoun 

station in Omaha the largest city in the state of Nebraska, United States of America. 

Although this station is a nuclear station, best practices of how an existing power 

plant can be refurbished and energised, bring back to the system within time and 

within cost were evident. The project management approach used at this station and 

methods applied can be applied to any power utility that is faced with pressure to 



   

73 

 

supply electricity, yet manage to refurbish within the given parameters and ensure 

continuity of supply to the customers. Gambhir (2007) stated that a safe 

refurbishment of Fort Calhoun station was achieved ahead of schedule and under 

budget through the dedication and hard work of their vendor partners, employees 

and supplemental personnel. He said the outage was a great success largely due to 

the spirit of teamwork and open communication among all players. Gambhir further 

adds that their refurbishment project demonstrated that major refurbishments, if 

properly planned, managed, and staffed, can be successfully implemented. The 

outage’s entire planned work scope originally was planned for ninety (90) days 

based on their industry experience, plus significant emergent items were completed 

five (5) days ahead of schedule and well under budget. Emergent issues when 

encountered were well managed and resolved. Gambhir (2007:48-49)lists a number 

of milestones completed ahead of schedule by some of their suppliers and the staff 

of Omaha public power district (OPPD) achieved as a result of improvements in 

planning and execution; additional, supplementary, plant staff; successful 

manufacturing in seven different countries; business-employed, dedicated individuals 

to oversee manufacturing in three suppliers. He stated that the degree of success in 

completing components with first time quality and on schedule was dependent on the 

degree of oversight maintained by the organisation. He added that regularly 

scheduled, executive oversight meetings helped maintaining intrusive involvement 

from senior management from the utility and vendor sides. The plant start-up was 

also a success and on full-load in four days of commissioning.  

The following are the lessons learned by Fort Calhoun station as listed by Gambhir: 

 Changes in key project personnel: If changes in key project personnel are not 

managed well this can have a detrimental impact on the project performance. 

The utility must have a say in changes in key project personnel and vendors must 

be willing to manage that as well  

 Changes in vendor ownership: This brings distractions, although it cannot be 

predicted, but this need to be managed  
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 Change in Risk Profiles: Based on the Fort Calhoun station experience, risks 

continue to change and frequent monitoring and critical reviews can help to 

mitigate risks and minimise consequences  

 Lack of engagement from the plant staff: plant staff engagement was identified 

as one of their keys to success. However, this needs to be built, nurtured, and 

monitored. Emphasis is made that there is no direct way to monitor plant staff 

engagement; however, the lack of attendance at key meetings such as challenge 

reviews, and executive oversight meetings can provide early indications of 

potential alignment issues. 

The approach used in aligning and preparing the business for the refurbishment 

involved alignment and communication; planning, preparation, and practice; staffing 

for success; Risk Assessment process, and the use of operating experience detailed 

as follows : 

Alignment and Communication: The project organisation and the plant staff need 

to be aligned; a plant staff focused on the day-to-day operation. Vendors and 

supplemental personnel need to be made part of the “Success Story” throughout and 

after the outage. 

Planning, Preparation, and Practice: Detailed planning for their outage 

commenced with extensive studies focused on determining the best method to 

accomplish the outage and pre-outage tasks. These studies also evaluated various 

risks, relative costs of various options, and identified the best ways to ensure 

success. The conducted studies became the foundation for detailed planning and 

procuring resources. According to Gambhir (2007) the studies also identified ‘first of 

a kind’ evolution that required special attention.  

Staffing for success: Hiring of individuals with proven plant experience and 

individuals with prior, component-replacement experience into the project 

organisation, which allowed the public power district site to prepare for the outage 

and address several developing issues. Several meetings were held by this 

organisation and with unions to establish up-front communications and establish 

staffing needs. The organisation also agreed to pay an incentive to encourage and 

retain adequate staffing.  
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Risk Assessment process: The majority of risk planning was focused on things 

going bad; however, one of the lessons learned was that planning should also look 

at the possibility of things going very well. According to Gambhir (2007) major 

components were completed twelve (12) days earlier, but their plan did not account 

for that possibility and could not take advantage of the early finish success in that 

area. The risk assessment studies involved the project team and individuals with 

finance and risk assessment background. This allowed them to evaluate the risk 

from the technical perspective and assessed their integrated impact on the financial 

health for corporation and became a good tool for communicating with financial 

rating agencies. 

Use of operating experience: The organisation sent several personnel to work on 

other projects and gain specific experience. This exchange of personnel with other 

plants to gain specific experience on various projects, beneficial knowledge, and 

technology transfer proved to be very useful (Gambhir, 2007:48–50). 

The importance of staff involvement, training, communication, teamwork, proper 

planning, proper scheduling, proper begetting and constant monitoring is 

demonstrated by the Fort Calhoun utility and benefited the company in many ways. It 

was eminent that when the people are involved and their interests are taken care of; 

the business gets a buy-in from them in return. When people are constantly engaged 

they develop interest; feel important; valued, and made part of the implementation. 

The staff commits to the project and do not want to fail the organisation. They aim for 

better results. It is clear that the importance of people who know how the project 

should be implemented and appointing additional people to get the job done is 

critical for the successful delivery of a project. The visibility of senior management 

shows the importance and commitment to the project. People realise how necessary 

it is to do the implementation right and, therefore, commit to the delivery. Senior 

management involvement shows interest from the management in doing the project. 

When senior management is involved it is easy to identify issues and address them 

as early as possible to avoid delays to the implementations. 

Communication is vital in any kind of implementation. Both internal- and external- 

staff needs to know of any issues that can affect their project; and work together 
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toward achieving completion. Communication helps the project to pinpoint any 

delays, correct and update the schedule accordingly. This will alert the business of 

any risks of delay and mitigate where necessary. It is evident that Fort Calhoun 

station takes preparations and planning seriously in that their detailed planning for 

outage kick-started with extensive studies which focussed on determining the best 

method to accomplish the outage and pre-outage tasks. When enough time and 

attention is given to do a proper plan upfront; this helps the implementation to run 

smoothly and contributes to successful delivery of a project. The plan plays an 

important role in project management in that it is linked to the project budget. If the 

schedule is inaccurate this will automatically impact on the project costing as well. 

Change and risk are also highly regarded and led to frequent monitored by this 

company. This helped them to take immediate action and mitigate where possible.  

3.7 SUMMARY 

A number of books, journals and articles relating to project success and project 

failure were reviewed and discussed in this chapter. The studies by others related to 

project management, project success and project failures were discussed in this 

chapter. Analysis is made using the PESTEL and the SWOT models to identify the 

external impact of changes on the macro environment on Matla.  The research 

methodology will be discussed in the next chapter. 
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CHAPTER 4: RESEARCH DESIGN AND METHODOLOGY 

4. 

4.1 INTRODUCTION 

This chapter will address the design and methodology used in the study of factors 

affecting delivery of unit’s refurbishment project at Eskom Matla power station.  

4.2 RESEARCH STATEMENT 

Matla is used as a base-load plant that operates continuously throughout the year. 

This station was designed to operate for 30 years, however, there was a need to 

extend the lifespan of this station to 60years; hence, and the refurbishment of units 

was undertaken. The ‘as built’ drawings of the station showing the plant equipment 

and arrangements are not available or could not be found. The Eskom system is 

constrained and it is almost impossible to shut-down one unit to identify the state of 

the plant for refurbishment purposes. The station operates around the clock creating 

difficulty for engineers to access the equipment to closely inspect the status 

conditions of the equipment including all types and quantities of cables installed for 

designing purposes. The mechanism is in place to do underground cables scanning, 

yet it is not accurate as it gives estimations on quantities and cannot give the type of 

cables installed. This has an impact in getting the exact scope of work for 

refurbishments. If gathering of scope is compromised this can result in the detailed 

design being inaccurate or incomplete which can lead to incorrect costing and an 

improper plan. Three units out of the six units at Matla are refurbished. The 

completed units were planned and budgeted for, but none of these three units were 

completed on time and within the initially approved budget. 
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4.3 RESEARCH DESIGN  

The researcher will first look at the differences between a quantitative and a 

qualitative research project; then state the approach for this study. 

According to Figure 13 below, a Quantitative study recommends a final course of 

action. The qualitative research finds whether there is consensus on a particular 

matter; test specific hypotheses and examine specific relationships, to name a few. 

The quantitative research generalise results from a sample to the population of 

interest. Data is collected through surveys, audits and markets. The data used is 

based on precise measurements using validated data-collection instruments (Guar 

and Guar, 2009). 

The Qualitative study is exploratory to gain an understanding of causes to the 

problem. It is used to define the problem or develop an approach to a problem. 

Shank (2002:5) defines qualitative research as a form of systematic experimental 

inquiry into meaning. This is normally applied when it is not known what to expect. 

The qualitative approach is also used to go deeper into issues of interest and explore 

signals connected to the problem. The nature of data used is interviews, open-ended 

responses, reflections and field records. 
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Figure 13:  Use of Qualitative versus Quantitative Research 

http://www.surveygizmo.com 

Figure 13 above lists the uses of qualitative and quantitative researches. This gives 

clear indications of the method to use when addressing the kind of problem based on 

the factors involved and the desired output of the study. The qualitative approach is 

chosen in designing this study. This is aimed at revealing the behaviour and 

perceptions in a specific type of project within the targeted area, which is Matla. A 

smaller group will be used which comprises of people within Matla power station, 

other technical and non-technical people involved in the project outside of Matla, 

namely; engineers, management, operating and project management people within 

Eskom. The aim of this study is to get the deep understanding through first-hand 

experience, truthful reporting of units’ refurbishment projects in the Matla power 

http://www.surveygizmo.com/
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station. The information captured on scope, cost, time, people and contracting will be 

summarised and presented by means of graphs and or tables. 

4.4 POPULATION AND SAMPLING 

The targeted people for this study were people with knowledge of the power station 

environment and people involved in executing projects in such an environment. The 

sample of people to influence this study was based on the targeted population which 

entailed people in the project management environment and those operating and 

having adequate knowledge of the power station environment in the following 

categories: 

 Project Management  

 Contracts Management 

 Engineer 

 Contractor 

 Project Supervisor 

 Others, e.g. Commissioning, Finance, Procurement, SHEQ and other individuals 

related to the ten (10) elements of project management when executing the 

refurbishment of units at Matla. 

The individuals were selected for this study based on their skills, experience, 

knowledge of the power station and project management environment and number 

of years in the particular job. A total of hundred and ten (110) individuals were 

carefully selected to complete the survey questionnaire. A minimum of 60 people 

were targeted to analyse and conclude the study with an actual number of 64 

responses received. Interviews were conducted with sixteen (16) people based on 

their involvement to the project, skills, total number of years in the power station and 

or project management environment. Both the interview and survey questionnaires 

targeted people with a clear understanding of English due to the questions that were 

provided in English only. The selection of persons was also based on the good 

understanding of the Eskom environment to benefit the study. 
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4.5 DATA COLLECTION 

Collection of data methods used involving literature reviews into similar studies, in-

depth interviews, surveys searches through the internet telephonic discussions 

lessons learnt from the completed units at Matla power station and other stations 

completing similar projects within Eskom. Selected key stakeholders/role players 

including management were engaged to gather facts relating to this study and also 

to verify the relevance of questions listed for the Matla units’ refurbishment study. 

Interviews were conducted in the participant’s offices in an environment where they 

felt more comfortable and secure, thereby ensuring they speak more openly about 

their points of view and ensuring confidentiality and anonymity, which, in turn, 

benefitted the authenticity of the study.  This will lead to most relevant data being 

used. 

4.6 QUESTIONNAIRE DESIGN 

In designing both the interviews and survey questionnaires facts and information 

related to Matla power station refurbishment project was collected through 

engagements with some employees and lessons learned from Matla and other 

power stations with Eskom that completed similar refurbishment works were 

considered. An extensive literature conducted in collecting facts existing on factors 

affecting successful delivery of projects. The internet was used to collect ideas on 

how questionnaires are formulated and structured as a guide to complete one for the 

study. Questionnaires previously received from others were also used as a guide on 

how questionnaires are structured. In arranging the survey questionnaires the 

information such as the demographic, project specific and a list of possible factors 

affecting delivery of projects was built into the questionnaire as follows: 

A: Demographic information which involved the following personal information: 

 If people wanted to remain anonymous or not 

 The individual age  

 Their individual gender 

 The nature of position they held 

 The nature of organisation they are working for 
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 Whether they have worked in a power station environment 

 If they are aware of the power station environment 

 To indicate their project experience in years. 

 

B.1: Project specific information comprised of a total number of thirty-one (31) 

questions, where: 

 Questions1 to 4 address people or human resources in the project 

 Questions 5, 6, 7, 20, 21 and 22 address the project scope 

 Questions 8,9, 11 and 30 address project scheduling 

 Questions 10, 12, 13 and 24 address project time management 

 Questions 14, 15, 16 and 17 addresses project contracting 

 Question 18 and 19 address cost 

 Questions 23, 25, 26, 27, 28, 29 and 31 were generally about project 

management; looking at the compliances to processes, ensuring control and 

stakeholder management. 

 

B.2: Factors affecting delivery of projects split into two (2) questions as follows: 

 Comprises of sixteen (16) possible contributing factors affecting delivery of 

power station units’ refurbishment projects and the seventeenth line being 

“Other factors not listed” in the sixteen. The individuals were asked to choose 

from the sixteen listed to indicate those they regard as the contributing factors 

affecting delivery of power station units and select others if any of the factors 

they regard to be contributing to affect the delivery of power station units is 

not listed in the sixteen above 

 The box is provided to list any of the factors seen as contributing factor 

affecting delivery of units’ refurbishments project and not listed in the sixteen 

listed. 

 

 



   

83 

 

4.7 RESEARCH QUESTIONS 

In order to address the problem related to the refurbishment of units at Matla, the 

following questions were formulated: 

 Are stakeholders and role-players involved at an early stage to influence 

project requirements ensuring project scope is properly documented and if 

project requirements are clearly identified and or understood at an early 

stage? 

 Are all project requirements and related studies to gather information clearly 

defined, documented, implemented and controlled? 

 Are project schedules per package correctly populated and integrated into a 

master plan within the existing technology for implementation project planning 

and execution happening within reasonable period? 

 Are all project areas considered when compiling budget estimates and correct 

tools of measure utilised, ensuring the budget allocated for the project is 

sufficient and correct as per the scope of work to be executed? 

 Is the choice of contracting and form of agreement used adequate for the 

nature of work as per the available works information for executions?  

 

4.8 PILOTING OF THE QUESTIONNAIRE 

The positive statement questions were used. The questionnaire was prepared with 

the following in mind:  

 Stay away from leading statements 

 Avoid the assumptions of prior knowledge 

 Inhibit double negative statements 

 Restrain from being biased when asking the question. 
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 The question measures were based on the scale of –2 to 2 where: 

 - 2 : Strongly Disagree 

 -1  : Disagree 

 0 : Neutral 

 1 : Agree 

 2 : Strongly Agree 

 

A number of individuals including the Field Supervisor were engaged in verifying the 

questions if they are not leading and unambiguous. The questions were checked if 

positive and relevant in addressing the requirements of the study. The targeted 

participants for the research in conducting interviews and surveys were also used as 

an instrument to pilot test the study. 

4.9 QUALITY OF DATA 

The questionnaire for interview and the survey was used as a measure to ensure 

that the data is of good quality and addresses the requirements of the study. The 

compilation of the questionnaire was derived from the common issues undergone 

during units’ refurbishment and as listed on the lessons learned from different units 

of Matla and other stations within Eskom. The developed questions were verified 

with reliable and knowledgeable individuals including supervisors, managers, 

engineers and other non-technical people directly involved in the project prior to the 

conclusion of the interview questionnaire and survey questionnaire to ensure they 

are relevant and addresses the research questions.  

4.10 CONDUCTING INTERVIEWS 

The list of possible individuals to be interviewed was compiled and refined before 

conclusion. The selected individuals were contacted individually requesting for 

interviews with them and stating the need for the interview. The targeted date to do 

each interview was given to the individuals, requesting time-slots. The interviews 

were to take place at Matla power station in the interviewees’ offices to ensure the 

environment of the interview was conducive to the interviewee and that it delivers 
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honest and correct results. The interviews were fully scheduled on the 12 November 

2014 to take place on the 24 November 2014. The average time slot for one 

interview was for thirty minutes (30min). Prior to each interview to establish trust 

between the interviewee and the interviewer anonymity of the participants was 

pledged for the interviewee to participate freely. The interviews were carefully 

recorded on paper by the researcher. The use of a tape recorder was discouraged 

by a number of people verified with and advised that this might deliver skewed 

results due to people avoiding to be recorded commenting negatively about the 

project or the business.  People were open and eager to give inputs except for some 

instances where individuals would not want to comment on areas such as cost since 

they had no idea or information related to the question. Some interviews did not 

materialise, resulting in the interview questionnaires sent to individuals electronically 

to complete on their own. Some did not complete the interview questionnaire as 

requested and after several follow-ups sent to them. Follow up on submissions were 

made telephonically where clarity was required. The total of twenty-two (22) people 

was identified and targeted to conclude interviews; where only sixteen participated. 

4.11 CHALLENGES ENCOUNTERED DURING THE DATA 
CAPTURING PROCESS 

4.11.1  Interviews 

The in-depth interviews, one-on-one direct with the individuals was a preferred 

method in conducting interviews. This approach was mainly to engage the 

respondent more actively to observe the reflections and have an opportunity to 

explore, ask follow up questions when the response does not come out clearly. The 

total number of sixteen (16) people was initially identified for interviews. The 

interviews were scheduled in advanced with fifteen (15) people at Matla power 

station who all accepted the appointments. One telephonic interview was arranged 

with an individual who had left Eskom and who was directly involved and played an 

important role in the refurbishment of Matla. The other six (6) individuals were 

identified on the day of the interviews at Matla which was on the 24th November 2014 

and agreements reached with those individuals that the copy of the interview 

questions will be circulated to them for completion.  
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The interview consisted of six (6) questions. The time slots for each interview were 

thirty minutes (30min) with a gap of five minutes in between just before the next 

interview.  Some interviewees were late for the interviews due to other emergencies 

in the plant taking priority, pushing other interviews to start later. Some interviews 

slots were affected and availability of people impaired due to other business related 

matters and deliverables. This resulted in eight (8) one-on-one interviews held. The 

interview questionnaire was sent to the fourteen (14) individuals; where only eight (8) 

completed and submitted the answers and six (6) did not participate. Verifications 

were made and clarity requested to individuals where it was needed. 

4.11.2 Surveys 

The survey was completed and the timeline was set to allow control to monitor and 

ensure people did not lose focus on the survey and forget about it. Initially, a target 

was to send the survey to a hundred (100) people which resulted in a hundred and 

ten (110) participants sent to. The given response period to respond and send back 

the questionnaire was two weeks from the date of circulation. This target initially 

failed and was extended with another week. Some individuals whose input was 

regarded to be crucial for the study who did not respond after the extension was 

granted were listed and called individually requesting responses; which they did. 

This resulted in a total of sixty-four (64) responses received for the surveys.  The 

respondents were carefully selected to fulfil the requirements of this study 

4.11.3 Internet and library information 
search 

The Eskom business library is regarded as one of the best national libraries in South 

Africa. This library has well trained staff who assisted with an information search for 

this research. The business also offers internet services to the employees, but due to 

safety and security reasons most of the internet sites could not be accessed as 

these sites are blocked by information technology as instructed by the business. The 

Eskom library has access to most websites such as Business Source Corporate 

(EBSCO), Google Books, Google Scholar, Electronic Theses and Dissertations etc. 

though some documents such as books and reports were not available for viewing 
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and needed to be purchased; however, other available sources could be used. Some 

journals and articles with relevant topics searched could not be of help as they were 

not aligned and relevant to the study. 

4.12 ONTOLOGICAL AND EPISTEMOLOGICAL PERSPECTIVES 
OF RESEARCH 

4.12.1 Ontological perspective of the 
research 

In selecting the topic the researcher aimed to identify possible factors that affect 

delivery of units’ refurbishment project at Eskom Matla power station. My reality is 

that several changes were experienced on the contracts in the Electrical, Mechanical 

and Control and Instrumentation (C&I) departments due to scope change and or 

scope creeps. Additional cost and time extensions on contracts were experiences as 

a result of compensation events due to additional and or scope change. This did not 

require additional cost only, but increased the execution duration for each unit. To 

gather information from others to find out the truth, both interviews and surveys were 

selected for this study. The survey focused in gathering more information from the 

people directly involved in the project and those indirectly involved but having 

knowledge of the power station environment either operating within the areas or 

having had executed projects within that environment. This is to give input on what is 

normally said to be existent in project conducted in such environment. The interviews 

are to mainly focus on those directly and impacted by the project. The intension on 

interviews is to gather more information over and above what has been asked from 

the questionnaire. The intent is to identity the feeling and emotions of the people 

when responding to the question being asked; and to understand how people are 

affected by the reality and nature of the project under execution. The attention is to 

gather as much information so as to eliminate errors later when concluding on the 

report by subdividing the information according to similarities and differences.  The 

study focus to address the nature of project and the effectiveness of delivering such 

project within the environment that is more production orientated. Identify the 

possibility to deliver refurbishment of units without impacting negatively on time, cost 

and scope; ensuring the correct method of contracting is utilised and that people 
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executing such project are skilled and have relevant experience to deliver such 

projects.    

4.12.2 Epistemological perspective of the 
research  

The world view on the refurbishment of such mega projects is that these projects 

usually kick start with only 60% of the scope being complete. The study by Torrance 

et al. (1998) found that 50% of refurbishment projects commenced work on site with 

only 60% of designs being complete. In the majority of refurbishment projects, a high 

proportion of design information could be obtained only during the construction 

stage. This is an indication that the project is set to fail from onset in that not the 

whole picture of what needs to be delivered is known before the project start; which 

could later impact on the schedule, cost under budgeted, people constrained and 

overloaded with work, contracts need revision.  This is also supported by Calleam 

Consulting (2012) saying that the schedule slippage, quality flaws and budget 

overruns are the familiar symptoms of a project in trouble.   

4.13 KEY ASSUMPTIONS 

This study is based on the following assumptions: 

 The people who completed the survey clearly understood the questions and 

were in a good state of mind when answering the questions 

 The researcher captured all the data correctly including that of the interviews 

into the study 

 The people interviewed and completed the survey were honest in answering 

the questions 

 The completed units followed the same project management methodology  

 The challenges experienced in refurbishing one unit were common to the rest 

of the units at Matla  

 The people appointed representing the ten (10) areas of project management 

within Eskom are skilled and fulfil the requirements of project management 

and that are aware of the Eskom PLCM requirements. 
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4.14 RELIABILITY AND VALIDITY OF THE STUDY 

Reliability in the study seeks to examine the capability of being repeatable and or 

dependable. This is to classify if the outcome of the study produces the same results 

in different investigations of statistical tests. Reliability is a concept used for testing 

or evaluating quantitative research, the idea is most often used in all kinds of 

research (Golafshani, 2003). This study is reliable in that the questions for both 

interviews and surveys were derived from the lessons learned received from Matla 

power station and other station completed such refurbishment project in Eskom. 

Purposive sampling was used to ensure relevant people with relevant knowledge of 

the refurbishment environment are involved. The results from the interviews and 

surveys were analysed, meaning from different inputs compared to identify any 

similarities, interpreted and used accordingly. Trustworthiness, validity, consistency 

and reliability of information was verified in testing the information for the report. 

Golafshani (2003) and Joppe (2000) were quoted defining reliability as the extent to 

which results are consistent over time and on accurate representation of the total 

population under study is referred to as reliability and if the results of the study can 

be produced under a similar methodology, then the research instrument is 

considered to be reliable, whereas the validation encompasses the entire 

experimental and establishes whether the obtained results meet all the requirements 

of the research method. In validating the information supplied during interview, the 

researcher worked through the information and selected the most relevant 

information to use for the study. Joppe (2000) states that validity determines whether 

the research truly measures which it was intended to measure and how truthful the 

research results are; he adds that research generally determines validity by asking a 

series of questions, and will often look for the answers in the research of others. 

Golafshani (2003) quoted Patton (2002) stating that validity and reliability are two 

factors which any qualitative research should be concerned about while designing a 

study, analysing results and judging the quality of the study. This was applied to the 

study by ensuring that questions asked in gathering information for both interviews 

and surveys is relevant to the project; thus lessons learned were the basic source of 

information in compiling these questionnaires. 
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This investigation is based on the true project that has been experienced in Eskom. 

The sample of the people is taken across the board, containing people in the project, 

as well as production and maintenance environments. This includes people directly 

and indirectly involved in the project. This researcher was conducting a qualitative 

research where observations were used during interviews as a data recording 

method. Specific interview questions were tabled in a questionnaire to conduct the 

interviews. The researcher was consistent in conducting the interviews, making 

follow ups where the answers did not come out clearly to ensure alignment. Surveys 

were also circulated and results correctly captured in a summarised spreadsheet for 

analysis. Appendix “C” is included in this report which indicates the cost involved in 

the investment of such a project. From this it is clear that the project varies from 

Revision 0 to Revision 2. The actual results will be correlated with the survey that 

was conducted in this study in the next chapter. 

4.15 BIAS 

Questions for interviews were concluded in advanced and interview conducted within 

the available list of questions identified. In order to avoid biasness in the research, 

the researcher avoided leading questions. Interviewees were asked questions and 

follow up questions were asked in order to verify only what has been said without 

leading or giving own opinion to the statements given. The interviewer refrained from 

expressing own opinions or feelings about the questions asked and mainly focused 

to acquire information from the candidates.  In order to get more inputs and minimise 

bias, the researcher considered a large sample size for both interviews and surveys. 

The information collected was strictly in line and within the five questions identified 

for the study. 

4.16 ETHICS OF THE STUDY 

In designing the study, this researcher acknowledges that manipulation of research 

information, altering data or results affecting outcome, fabrication, plagiarism in 

proposing or in reporting research results of the research is a serious misconduct. 

The researcher regards fairness, integrity, ethical, honest and trustworthy as the 

main objectives of this study. The work published by others was quoted and 
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anonymity of respondents respected. The researcher will not disclose any business 

information that is regarded as confidential. The focus on the study was clearly 

communicated to all research parties and stakeholders. 

4.17 SUMMARY 

The method for the study which is qualitative was discussed in this chapter. The next 

chapter will focus on the results captured through survey and interviews conducted 

at the Matla. The findings from the participants will be captured and interpreted for 

the outcomes of this. 
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CHAPTER 5: RESEARCH ANALYSIS AND FINDINGS 

5. 

5.1 INTRODUCTION 

The method on how this study is going to be conducted was discussed in the 

previous chapter. This chapter focuses on the data gathered when conducting the 

study through interviews and survey inputs. The details of the results from both 

interviews and surveys are covered in Appendix “A” and “B”, respectively. The 

analysis on the responses from the interviews and surveys will be split accordingly 

and interpretation first separated which will be aligned together in finalising the 

findings. The survey and the interview questionnaire are contained in Appendix “A” 

and “A1”, respectively.  

5.2 THE APPROACH APPLIED 

The interview questionnaire and the survey questions address the project cost, 

scope, time, people and form of contracting. The questions listed were formed 

mainly to address the issue at Matla power station.  This is to identify how other 

employees within the organisation perceive these elements and how they are tackled 

when executing units’ refurbishment projects. 

5.3 INTERVIEWS METHOD 

5.3.1 Demographics of the respondents 

A total of fifteen respondents are currently Eskom employees, except for one who 

was highly involved in the project management of the refurbishment of units at Matla 

power station and subsequently left the Eskom organisation. The people identified 

for interviews involved individuals from the client and those were directly involved in 

the execution of Matla refurbishment project. The participants involved senior 

managers, engineering managers, project managers and engineers. 
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5.3.2 Gender of the participants 

Table 6 below shows the number and gender of participants in the interviews which 

involved 87.5% of males participants and 12.5% consisted of females.  

Table 6:  Survey gender of the participants 

Gender Total Participants Percentage 

Female 2 12.5% 

Male 14 87.5% 

TOTAL 16 100% 

5.3.3 Research interview and findings  

Six (6) questions were formulated where questions 3 to 5 had follow-up questions, 

listed as 3.1, 4.1 and 5.1. The particular questionnaire, Appendix “A1” applied is 

enclosed in the glossary of this report. Twenty-two (22) people were identified for 

interviews and only sixteen participated. This included people from the client side, 

the group capital division (GCD) staff was highly involved in the project 

implementation and the internal staff supporting the project such as engineering. 

This was intended to get views and opinions from both the executing team and the 

client on how they perceived the executions at the Matla refurbishment project and if 

there were any challenges in the executions that they would like to change in the 

future. And to ascertain from the client if certified with the way the implementations 

are held. 

Question 1: “Was the Project Manager and core team appointed at an early stage of 

the project and did they have relevant skills, competencies and knowledge to 

execute the kind of project?” In seeking to address the people side in the Matla 

project, and in order to get views related to the people side of project management 

on the units’ refurbishments at Matla, appointments of the resources and their skills 

were the main focus. The question was formulated such that it addressed both the 
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appointments and skills. Figure 14 below represents the combination of the people 

appointments and their skills based on the inputs received from the interviews. 44% 

of the participants were comfortable that the people were appointed timeously and 

that they had the necessary skills to execute such a project. 34% said no, and 22% 

would not want to comment in this regard. 

 

Figure 14: People appointments and skills 

In order to interpret the responses from the interviewees and ensure proper 

expression of question 1 is correctly captured; the split of the question into Question 

1(a) and 1(b) is considered as follows: 

 Question 1(a): Was the Project Manager and core team appointed at an early 

stage of the project? Figure 15 represents purely the appointment of people 

where about 44% agree that people were appointed well in advanced for the 

project execution. One interviewee agreed that the core team was appointed at 

an early stage. However, the team did not remain to execute the first unit as 

some of the key role players moved out of the Matla project. The continuity of the 

project was, therefore, affected. Another participant also stated that ‘yes’ the core 

team was appointed at an early stage of the project, but there were so many 
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changes and new appointments were made. This is in agreement with the 

previous statement made. 37% replied that ‘no’, the project manager and core 

team were not appointed timeously; and 19% did not want to comment. 

 

 

Figure 15: Appointment of PM and core team 

 

 Question 1(b): The project manager and core team have relevant skills, 

competencies and knowledge to execute the kind of project? The participants’ in-
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participant commented the skill was there, but the magnitude of the project was a 
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31% said ‘No’ the people were not skilled enough. One of the participants 

commented the business is more of a production environment; project management 

is not a core business which leaves an assumption that the people may not have 

necessary skills to execute the project. Another participant stated that Matla 

contracts were placed around 2008 and by that time Eskom had just started 

implementing major projects and it is plausible that the team at the time had plant 

experience but not necessarily the project experience required for such big projects. 

A concern was raised by another participant saying: “It is questionable if the team 

had relevant skills, competencies and knowledge, especially for the refurbishment 

project. During half duration of the project turnover of project managers was high as 

they were changes about five-times in the electrical department only.” 25% did not 

have a clue and, therefore, did not wish to comment in this regard.  

 

 

Figure 16: People skills 
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Question 2: The choice of contract and form of agreement used was adequate for 

the nature of work and the available works information? 37% of the participants 

agreed that the form of contracting used in this project was adequate. One 

interviewee agreed the methodologies on the type of contract were correct and that 

only the specifics were a bit ambiguous. Some commented the form of contracting 

was adequate. The concern is when access could not be given; contractors charged 

standing time against the employer which was not planned for. Another participant 

mentioned contracting methodology and form of contract was the right one, however, 

the works information (WI) was incomplete. Many compensation events were 

experienced because of a great deal of scope that was missed and necessary to 

complete the project. Without that scope the project would be incomplete.  

 

44% said ‘no’, it was not satisfactory. One interviewee commented that some 

contracts appeared to have been written for the contractor because of the many 

loopholes. Another participant mentioned contracting was partially adequate in that it 

did not cover the movements of the outages. It did not cover or have adequate 

penalties for the contractor when performing poor work. The delay damages did not 

prevent poor performance. The contractor benefited even if they were late. He 

continued that the contractor needed extra time to correct the defects. The system is 

constrained and does not allow such errors. Eventually, the contractor walked away, 

saying that the client did not give them the opportunity to correct the defects.  

Another interviewee mentioned that the contracts are lenient, reserve relationships 

more where the contractor will react and make use of every gap they find to claim 

against Eskom. Further input was that the electrical cable contract was one of the 

contracts that the works information did not have adequate information about and 

that created a lot of compensation events. Money was depleted early in the project 

as scope creep became evident. 19% refused to comment on this.  
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Figure 17: Form of contracting 

 

Question 3: Project planning tools such as Primavera and/or MS Project were used 

to generate the schedule, and the total project duration was influenced by all related 

stakeholders giving duration for their scope, consolidated and integrated to reflect 
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that planning was compromised for the Matla project. One interviewee commented 
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revised for time and cost as well. The duration of the project is usually in summer, 

which is a rainy season. The question asked is if risks were identified and 

mitigated?” Additional comments from another interviewee were: “The critical path 

will be identified, but will be told that we do not have that time and have to fit within 

the given duration. Projects in generation are driven by constraints and schedules 

based on history.” Another participant stated that the plan was not proper as the 

implementation was never smooth. Risks were not identified and only picked up 

during implementation. The mechanical scope was not properly planned and lots of 

things overlooked. She added that the mechanical team was minimally involved. 

19% did not give any comments. 

 

 

        Figure 18: Project planning 
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the project duration overran was between 20% – 50% of the project total duration. 

19% indicated ‘yes’ the project overran between 5% – 10% of the project total 

duration.  

 

Table 7:   Percentage on extension from the original project duration 

 No. of Response Percentage 

Less than 5% of original 

duration 

1 6% 

Between (5% → 10%) 3 19% 

Between (10% → 20%) 2 12.5% 

Between (20% → 50%)  6 37.5% 

More than 50%  2 12.5% 

No comment/ Blank 2 12.5% 

TOTAL 16 100% 

 

Question 4: When compiling budget estimates all project areas were considered 

and correct tool of measure used. The budget allocated for the project was sufficient 

and correct as per the scope of work to be executed? Only 12% said: ‘Yes’ the 

budget allocated was sufficient and accurate as per the scope of work of execution. 

One interviewee mentioned that ‘yes’ the budget was adequate for the scope, but the 

scope had some deficiencies that caused confusion and resulted in scope 

amendments. 19% of the participants did not want to comment. 

 

Participants totalling 69% disagreed; if the budget allocated for the project was 

sufficient and correct for the scope of work to be executed. Another interviewee 

mentioned that cost engineering was not properly done, for an example it was 

impacted on by the scope changes, cost price adjustment (CPA) and overheads. 

Another participant said: “The budget was compiled based on the available scope, 

but did not adequately cover the delay damages of the contractors to access the 

work for execution. The outage date had to be continuously moved, which was not 
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initially catered for by the project. Delay damages to the contractor not catered for, 

forcing the client to motivate and get more money.” Another interviewee mentioned 

that he does not think when compiling budget estimates all project areas were 

considered and correct tools of measure used. And that the budget allocated for the 

project was sufficient and correct as per the scope of work to be executed due to 

execution release approval (ERA) being revised several times. Compensation events 

also played a role which resulted from unforeseen situations, e.g. rain/weather. 

Additional interviewees mentioned that as much as the scope definition has 

loopholes, this has an impact on the budget calculations. The budget was not 

properly compiled. The grids are constrained, execution delayed due to failure to get 

outages. Postponing of the outages is costing Eskom money. Material in storage is 

also costing Eskom money. Another participant stated that the scope was executed 

with financial constraints due to the scope that was not accurate. This on its own 

called for modifications and presenting the plans to the tender committees so that 

approval and solutions can be condoned. One other participant mention the question 

statement was not a true reflection; lots of scope was omitted in that the scope 

increased and it increased the contract value and time to complete the scope of work 

on the remaining units and outside plant due to the following reasons detailed below: 

 Undefined scope and insufficient design led to increase of scope. Plant 

modifications done in the past by the station were not captured in existing 

drawings provided for placement of the contract including the outside plant scope 

of work. These drawings were not a true reflection of the as-built status since 

they were not updated or revised as changes were made to the plant. The final 

designs of the already refurbished units 3, 5 and 6 have to be implemented on 

units 1, 2 and 4 designs; 

 Additional cabling and racking to execute the remaining works on units 1, 2 and 4 

and outside plant scope of work is required; 

 Scope changes due to modifications on the H2 plants on units 1 to 6 and dust 

plants on units 4 to 6 done by the generation division of Matla power station; 

 Scope changes due to modifications by the station on the replacement of the 

BFPT protection system with an electronic system; and 
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 Additional civil works to accommodate new equipment and plant requirements for 

the outside plant scope. 

 

 

Figure 19: Project budgeting 

 

Question 4.1: If the original project cost had been extended at all, by what 

approximate percentage of the original budget has the project cost been increased to 
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value over-spent. About 31% of the participants did not comment on cost related 

inputs. 
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Table 8:  Percentage on extension from the original project cost 

 No. of Response Percentage 

Less than 5% of original 

budget 

0 0% 

Between (5% → 10%) 2 12.5% 

Between (10% → 20)  0 0% 

Between (20% → 50)  7 44% 

More than 50%  2 12.5% 

No comment/ Blank 5 31% 

TOTAL 16 100% 

 

Question 5: The scope of work was detailed enough and all detailed designs in 

place as per the scope to be covered by the project. The available works information 

enabled the project team to compile adequate project costing and produce a suitable 

project plan? 25% agreed that the scope of work was proper and all detailed designs 

in place as per the scope to be covered by the project. The available works 

information enabled the project team to compile adequate project costing and 

produce a suitable project plan. One participant mentioned that the scope was 

detailed enough, on the designing part. Contractors overlooked some areas which 

were identified that initially were covered. Understating was only a concern where 

the detailed information would be expected to be given differently, but there was no 

scope omitted. The electro precipitator substations were not part of the initial scope 

on the Chiller plant and had to be added. 12% did not comment. 

63% said: ‘No’ it was not detailed enough and all detailed designs in place as per the 

scope to be covered by the project. The available works information did not enable 

the project team to compile adequate project costing and produce a suitable project 

plan. A comment was received that the scope was about 80% correct as some of the 

activities were overlooked. Another comment was that all the major disciplines in the 

Matla project were required to review and amend the originally approved scope of 
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work. This is indicative of the fact that not all considerations were made in terms of 

what needs to be done or else the engineering department was not competent 

enough to compile a complete scope or both. Contractors would normally issue 

detail designs as per the contract and any deviation would then be to the cost of the 

employer. The fact that the detailed designs produced by the contractor did not 

necessarily imply that the scope of work was complete. Contractors design as per 

the works information at their disposal. The available works information issued to the 

project team would normally enable them together with finance, engineering and 

quantity surveyors to produce a costing model for the project. However, it is 

important to note that if the works information is not complete, then the effort put in 

by the project teams will be in vain; another additional participant mentioned: ’No’, 

from scoping to design things were rushed and the design should not be rushed to 

give proper details. Eskom relies more on the contractors to deliver their systems/ 

plants. Eskom did not detail their requirements properly to contractors. Eskom needs 

to avoid doing bigger scope/ output at the cheaper cost as this can lead to quality 

being compromised.  

 

 

Figure 20: Scope of Work 
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Question 5.1: If the original project scope had been extended at all, by what 

approximate percentage of the original scope has the project works been extended 

to date? Table 9 below reflects the results from the participants on Question 5.1. 

25% said: “Yes” the project scope was extended by approximately less than 5% of 

original scope. Another 25% said the scope increased from the originally approved 

scope between 5% – 10%; whereas the other 25% did not comment. 

 

Table 9:  Percentage on extension from the original project scope 

 No. of Response Percentage 

Less than 5% of original 

scope 

4 25% 

Between (5% → 10%) 4 25% 

Between (10% → 20%) 3 19% 

Between (20% → 50%) 1 6% 

More than 50%  0 0% 

No comment/ Blank 4 25% 

TOTAL 16 100% 

 

Question 6: Overall, how do you find the environment or condition of the work 

atmosphere around? This question required to identify if people are happy with the 

environment of work which can be a negative factor when people found to be 

dissatisfied and this has an impact on the delivery of a project. Only about 25% 

agreed the environment was conducive. One interviewee mentioned that the 

environment was conducive and the only thing was that there was no room for 

slippage. 63% did not agree. One participant stated that the environment is 

influenced by many factors. Project managers come and go and each one of them 

has his/her own unique way of executing projects. In the same vein the influence that 

they have on the project team differs vastly from one project manager to the other. 

Matla project site is one the sites that had frequent change of project managers with 

differing success and as a result the working environment has not been constant.  
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Another interviewee said: “We have frequent changes in management which 

influences the mood of how things are done. The way things are done varies with 

each management change and it creates confusion with how things should be and 

are done.” He said, ”I am of the opinion that this has a great effect on productivity 

and motivation of the staff. I am not happy with how we conduct business in GCD.” 

An additional interviewee mentioned that the environment was not conducive, always 

killing fires. Refurbishment work was undermined and did not have the right platform 

for this project in that sometimes people are scared to make decisions; processes 

are getting too complex and lengthened; authorities are too scattered, people 

supposed to make decisions are sitting far away from site; and back-to-basics (B2B) 

making things too complex. An additional participant mentioned that the environment 

was destabilised by ever changing project managers. He added that most of the 

project managers appointed never started with the project and this is an ever 

worrying factor for continuity. 12% of the participants refused to comment.  

 

 

Figure 21: Environment of work atmosphere 
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5.4 SURVEYS METHOD 

The survey questionnaire was split into three (3) sections, namely; demographic 

information; project specific information made up of thirty-one (31) questions, and the 

list of possible contributing factors affecting delivery of projects which the participants 

had to identify what they perceive as the factors affecting delivery of projects. The 

researcher completed the survey targeting to send to a maximum of hundred (100) 

people which ended-up being a hundred and ten (110) participants identified and 

delivered to. The target set by the researcher was to get 60% of the hundred people. 

The individuals who responded to the survey were sixty-four (64) which was a good 

accomplishment. 

5.4.1 Survey responses 

The survey questions, Appendix “A” are included in this report. Appendix “B” shows 

the summary of the survey questions which is also contained in this report will be 

interpreted later in this study.  

(a) Demographic information 

 Information related to the gender of the participants 

Table 10 below shows that out of the sixty-four (64) people responded to the 

survey, 48% consisted of females and 52% were males. 

Table 10:  Survey gender of participants 

Gender Total Participants Percentage 

Female 31 48% 

Male 33 52% 

TOTAL 64 100% 
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 Nature of organisation working for 

The survey was circulated to sixty-four (64) people currently working in 

Eskom. The total 62% of the people were fully employed by Eskom; one was 

the consultant and one participant did not indicate the nature of organisation 

working for. Table 11 below is showing such results. 

Table 11:  Participants nature of organisation 

Organisation Total Participants 

Employer (Client Organisation) 62 

Contractor Organisation  Main Contractor 0 

Contractor Organisation  Subcontractor 0 

Consultant 1 

No indication 1 

TOTAL 64 

 

 Nature of position in the project 

The sample of people to influence this study was based on the targeted 

population; which entailed people in the project management environment and 

those operating and have adequate knowledge of the power station environment 

in the categories of project management, contracts management, engineering, 

contractor, project supervisor and others such as commissioning, finance, 

procurement, SHEQ and other individuals related to the ten (10) elements of 

project management. The analysis based on the respondents reveals that 50% 

of the participants were working in the project management environment such as 

project managers and programme managers. 23% were project supervisors. 

About 14% comprised of quantity surveyor, planner, commissioning (position not 

specified), technician, finance (position not specified), project accountant, and 

the procurement manager. 8% were contracts managers, and 5% consisted of 

engineers. There were no contractors who contributed to the survey. 
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Table 12:  Nature of position of participants 

Position  Total 

Participants 

Percentages 

Project Management 32 50% 

Contracts Management 5 8% 

Engineer 3 5% 

Contractor 0 0% 

Project Supervisor 15 23% 

Other {2x did not specify their positions; 

1x Quantity Surveyor; 1x Planner; 1x 

Commissioning (position not specified); 

1x Technician; 1x Finance (position not 

specified); 1x Project Accountant, and 

1x Procurement Manager} 

9 14% 

TOTAL 64 100% 

 

 Awareness of the Power Station environment 

Participants were requested to indicate whether they have worked in the 

power station and were aware of the environment. In responding to this 

question, participants had to indicate with a “Yes” or “No” in the given space. 

The responses received are shown in Table 13 below. Whereas 84% 

indicated that they had worked in the power station and that they were aware 

of the environment, only 16% responded with a “No” in this regard. 
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Table 13:  Survey total participants 

Response  Total Participants Percentage 

Yes 54 84% 

No 10 16% 

TOTAL 64 100% 

 

 Project Experience 

Different intervals ranging from less than three (3) years up to more than 

fifteen (15) years were split into five categories as shown in Table 14 below. 

Participants were requested to indicate their project experience with an “X” 

where applicable. The results obtained from the responses was populated 

and presented on Table 14 below. Table 14 shows that the survey sample 

population consisted of about 78% of the people working on the project 

having more than five (5) years in the project environment. These outcomes 

gave comfort to this researcher that the participants understood the project 

environment and that their input can be relied on. Only about 22% of the 

people have five (5) or less years working on the project environment which is 

less than a third of the population. 5% indicated that they had more than 

fifteen (15) years project experience.  

Table 14:  People experience in years 

 

Category Project experience Total Participants Percentage 

1 Less than 3 years 3 5% 

2 Between (3 years  5 years) 11 17% 

3 Between (5 years  10 years) 
33 51% 

4 Between (10 years  15 

years) 

14 22% 

5 More than 15years 3 5% 

  64 100% 
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(b) Analysis of Responses: Project Specific Information 

The survey consisted of a total number of thirty-one (31) questions of which 

twenty-four (24) of the questions were addressing the research questions and the 

seven (7) other questions were generally about project management as follows: 

 Questions1 to 4 address people or human resources in the project 

 Questions 5, 6, 7, 20, 21 and 22 address the project scope 

 Questions 8,9, 11 and 30 address project scheduling 

 Questions 10, 12, 13 and 24 address project time management 

 Questions 14, 15, 16 and 17 address project contracting 

 Question 18 and 19 address project cost 

 Questions 23, 25, 26, 27, 28, 29 and 31 were generally about project 

management; looking at the compliances to processes, quality and 

stakeholder management. 

The three questions under project scheduling and the four addressing time 

management were grouped together, totaling to seven questions addressing 

project planning. 

Questions 1 – 4: People or human resource in the project 

Questions1 to 4 of the questionnaire were related to people or human resources 

in the project. The four question addressing people or the human resource in the 

project is shown in Table 15 below. The average of the results related to human 

resources is presented in a graph listed below as Figure 22: People or human 

resources in the project. Figure 22 shows that about 70% of the participants 

agree that people are generally in a suitable position to execute the project. 16% 

disagreed that the people element is properly addressed; where 14% did not 

comment. The results of Questions1 to 4 will be carefully tackled, looking at the 

different areas involving people when executing the project using Table 15 

below.  
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Figure 22: People or human resources in the project 

Question 1 in Table 15 below indicates that about 85% of the people agreed that the 

project manager and the core team were appointed at an early stage of the project. 

Only about 10% disagreed. The 6% under neutral which can be classified in any of 

the two; which is agree or not agree without any impact as will not change the bigger 

pictures of the responses that most people agree that the people aspects was 

properly handled in appointing people for the implementation of the Matla 

refurbishment project. Question 2 seeks to identify whether the project team had the 

relevant skills, competencies and knowledge of executing the kind of project. Again 

in this question a total of eighty-five percent (85%) agreed that the appointed people 

were skilled, competent and had the necessary knowledge of executing the type of 

project. About 7% disagreed and only 9% of the respondents replied with neutral. 

This 9% can be classified as disagree since they are ‘clueless’, bringing the total of 

disagree to 16% which is still very low. 
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The change in trend is realised in Question 3 which pursue to verify if the resources 

allocated were appropriate and not over worked. Around 44% agreed that people 

were allocated appropriately and 28% disagreed. Another 28% responded as neutral 

as they might not know.  However, this can raise a concern as to why such a huge 

number are in such a position. Since the 28% is just neutral, this might be as the 

result that they are not confident that resources allocated are appropriate and not 

over worked. This can be interpreted that since they are not confident, they might as 

well disagree, bringing the total of ‘disagree’ to 56%. In Question 4,” Projects roles 

and responsibilities are well defined and recognised by everyone.” 65% agreed that 

project roles and responsibilities are well defined and recognised by everyone. 20% 

disagreed to that; whereas 14% selected neutral. 

Table 15:  The people in the project 

Responses Description 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Question 1 

The project manager and core 

team are identified and 

appointed at an early stage of 

the project. 

2% 8% 6% 33% 52% 

Question 2 

The project teams have skills, 

competencies and relevant 

knowledge to execute the type 

of project. 

2% 5% 9% 55% 30% 

Question 3 

The resources allocated are 

appropriate and not over 

worked. 

8% 20% 28% 38% 6% 

Question 4 

Projects roles and 

responsibilities are well 

defined and recognised by 

everyone. 

0% 20% 14% 42% 23% 

Total  
12% 53% 57% 168% 111% 

Average Percentage 3% 13% 14% 42% 28% 
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Questions 5, 6, 7, 20, 21 and 22 were related to the project scope. 

In this area, six questions were constructed in order to substantiate whether the 

project scope was fully addressed. The constructed questions were to verify whether 

the project scope was accurate and sufficient for the works to be delivered by the 

project, also to confirm if the scope was properly documented, project requirements 

were clearly identified and that all project requirements and related studies to gather 

information were clearly defined, documented, implemented and controlled. Figure 

23 illustrates the consolidated information from the six questions of the subject. 52% 

agreed that the project scope was correctly addressed in the execution of Matla. 

About 25% disagreed, whereas 23% were indicated to be neutral in their response.  

Table 16 below shows the results from the survey.   

 

 

 

Figure 23: Project scope 
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Question 5 wants to find out if the project scope and deliverables were clearly 

defined. 75% of participants agreed that project scope and deliverables were clearly 

defined. Only 9% disagreed and 16% indicated to be neutral about this question. 

This can mean they were not aware or they did not know whether the project scope 

and deliverables were clearly defined or not. Question 6 asks whether the scope 

freeze was done for every package and maintained. Only 42% agreed that it was 

done and maintained. 31% disagreed; whereas 27% opted to select neutral.  

Question 7: “Scope changes are minimal and within control.” A change in trend is 

realized on this question of the category where only 30% agreed. 53% disagreed the 

scope changes were minimal and within control. And 17% selected neutral.  

Question 20 needs to discover whether the station layout, OEMs and As Built 

drawings of the existing equipment are available and not an issue. 46% agreed that 

the station layout, OEMs and As Built drawings of the existing equipment were 

available. 29% disagreed and 25% which is a higher percentage chose neutral. This 

maybe as a result that they do not know which might change the picture should they 

be aware.  Question 21 which is related to the availability of engineering designing 

tools like CADD, etc. whether they were in place and applied where required. 54% 

agreed; 17% disagreed and 28% selected neutral. Question 22 was formulated to 

establish whether the design reviews were done with all relevant project teams. 64% 

agreed. 11% disagreed and about 25% of the responses selected neutral. 
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Table 16:  The project scope 

Responses  Description 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Question 5 

The project scope and 

deliverables are clearly 

defined. 

3% 6% 16% 50% 25% 

Question 6 

Scope freeze is done 

for every package and 

maintained. 

3% 28% 27% 33% 9% 

Question 7 

Scope changes are 

minimal and within 

control. 

12% 41% 17% 25% 5% 

Question 20 

The station layout, 

OEMs and As Built 

drawings of the existing 

equipment are 

available and not an 

issue. 

9% 20% 25% 41% 5% 

Question 21 

Engineering designing 

tools like CADD, etc. 

are in place and 

applied where required. 

6% 11% 28% 45% 9% 

Question 22 

Design reviews are 

done with all relevant 

project teams. 

2% 9% 25% 47% 17% 

Total 35% 115% 138% 241% 70% 

Average Percentage 6% 19% 23% 40% 12% 

 

Questions 8 – 13, 24 and 30 are related to project time and scheduling 

The eight formulated questions are aimed at identifying whether the project 

schedules per package were correctly populated and integrated into a master plan 

within the existing technology for implementation project planning and if execution 

happened within a reasonable period. The overall picture obtained and shown in 
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Figure 24 below indicates a greater percentage of participants indicating time and 

scheduling is never a problem for Matla refurbishment project. These results are 

expressed by the average graph based on the eight questions formulated for this 

study in order to investigate if the project time impacted on the project. 57% agreed 

that the project time and scheduling was never a challenge in this regard. 25% 

disagreed and 19% selected neutral. 

 

 

Figure 24: Project time & scheduling 

Table 17 below shows the eight (8) questions forming part of the project time and 

scheduling for this study. Question 8 which is about project planning tool e.g. 

Primavera, MS Project if was used to generate and integrate the project 

plan/schedule. 96% agreed that project planning tool was used to generate and 

integrate the project plan. 3% disagreed, and only 2% chose neutral. In Question 9, 

clarity is required if the deliverable sequence of events are clearly defined and 

documented. 68% agreed; 16% disagreed, and (17%) selected neutral. 

7% 

18% 19% 

41% 

16% 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Strongly
Disagree

Disagree Neutral Agree Strongly Agree

Project time and scheduling 



   

118 

 

Question 10: “Duration allocated to complete works is realistic, sufficient and 

achievable.” 34% agreed that the duration allocated was realistic and achievable. 

38% disagreed and 28% selected neutral. Question 11 needs to determine whether 

the project plan activities were correctly captured, regularly updated, managed and 

controlled. 52% agreed that the project plan activities were correctly captured, 

regularly updated, managed and controlled. Only 19% disagreed, and a high number 

totaling to 30% of the participants selected neutral. Question 12 asked if there were 

no time extensions experienced resulting in the original end date of the project being 

affected. Merely 11% agreed there were no time extensions experienced that 

resulted in the original end date of the project being affected. 75% disagreed to that; 

whereas 14% selected neutral.   

In Question 13 the question was asked if the project duration was extended from the 

original end date for other reasons other than specified above. 56% agreed. 21% 

disagreed, and 23% selected neutral. Question 24 asked if the project spares for 

commissioning were delivered on time and available when required. 50% agreed; 

25% disagreed, and another 25% remained neutral. Question 30 examined whether 

regular project review and reporting meetings were conducted and beneficial to the 

project.86% fully agreed that regular project review and reporting meetings were 

conducted and beneficial. 5% disagreed, and 9% selected neutral. 
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Table 17:  The project time and scheduling 

Responses  Description 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Question 8 

Project planning tool e.g. 

Primavera, MS Project is used to 

generate and integrate the project 

plan/schedule. 

0% 3% 2% 52% 44% 

Question 9 

The deliverable sequence of events 

are clearly defined and 

documented. 

0% 16% 17% 52% 16% 

Question 10 

Duration allocated to complete 

works is realistic, sufficient and 

achievable. 

8% 30% 28% 28% 6% 

Question 11 

Project plan activities are correctly 

captured, regularly updated, 

managed and controlled. 

5% 14% 30% 44% 8% 

Question 12 

No time extensions experienced 

resulting in the original end date of 

the project being affected. 

30% 45% 14% 11% 0% 

Question 13 

The project duration is extended 

from the original end date for other 

reasons other than specified above. 

8% 13% 23% 42% 14% 

Question 24 

Project spares for commissioning 

are delivered on time and available 

when required. 

6% 19% 25% 42% 8%` 

Question 30 

Regular project review and 

reporting meetings are conducted 

and beneficial to the project. 

0% 5% 9% 55% 31% 

Total 57% 145% 148% 326% 127% 

Average Percentage 7% 18% 19% 41% 16% 
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Questions 14, 15, 16 and 17 addresses project form of contracting  

In order to determine whether the choice of contract and form of agreement used 

was adequate for the nature of work as per the available works information for 

executions, questions 14 to 17 were originated, summarised and averaged in all the 

responses presented in a graph, namely, Figure 25 below. 68% agreed that the 

contracting was adequate. 16% disagreed, and the other 16% selected neutral. 

 

 

Figure 25: Project form of contracting 

Figure 18 illustrates the four questions building the graph in Figure 25 above. 

Question 14 asks if the choice of contract and form of agreement used is 

adequate for the available scope of works. 83% agreed that the choice of 

contract and form of agreement used is adequate for the available scope of 

works. 11% disagreed, and just 6% selected neutral. Question 15 establishes 

if contracting processes are in place and fully adhered to. 61% agreed; 19% 

disagreed, and 20% selected neutral. Question 16 verifies if contracts are 

properly concluded and allow the employer to well manage the contractors. 
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64% agreed; 13% disagreed, and 23% selected neutral. In Question 17, 

contractual requirements are upfront understood and complied with by both 

the employer and the contractor. 64% agreed; 20% disagreed, and 16% 

selected neutral 

Table 18:   The project form of contracting 

Responses  Description 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Question 14 

The choice of contract 

and form of 

agreement used is 

adequate for the 

available scope of 

works. 

2% 9% 6% 61% 22% 

Question 15 

Contracting 

processes are in 

place and fully 

adhered to. 

 

5% 14% 20% 36% 25% 

Question 16 

Contracts are 

properly concluded 

and allow the 

employer to well 

manage the 

contractors. 

5% 8% 23% 48% 16% 

Question 17 

Contractual 

requirements are 

upfront understood 

and complied with by 

both the employer 

and the contractor. 

3% 17% 16% 48% 16% 

Total 15% 48% 65% 193% 79% 

Average Percentage 4% 12% 16% 48% 20% 
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Question 18 and 19 address project costing 

To verify if all project areas were considered when compiling budget estimates and 

correct tools of measure used, ensuring the budget allocated for the project is 

sufficient and correct as per the scope of work to be executed, Question 18 and 19 

were formulated. Figure 26 below shows the combination of the two questions 

addressing project costing and average used to plot the graph. 45% agreed that the 

project cost was correctly done. 24% disagreed; whereas 32% selected neutral. 

 

 

Figure 26: Project costing 

In addressing each question forming part of the project costing graph, Table 19 

below will be explained. Question 18 asked whether the budget integrations are 

done with relevant project teams and stakeholders. 62% agreed that budget 

integrations are done with relevant project teams and stakeholders; 18% 

disagreed, and 20% chose neutral. Question 19 asked if the initial budget 
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agreed. 45% disagreed that the initial budget estimates were accurate and 

budget sufficient to the works, and 28% selected neutral. 

Table 19:   The project cost 

Responses  Description 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Question 18 

Budget integrations 

are done with 

relevant project 

teams and 

stakeholders. 

2% 16% 20% 45% 17% 

Question 19 

Initial budget 

estimates are 

accurate and budget 

sufficient to cover all 

the works 

11% 34% 28% 19% 8% 

Total 13% 50% 48% 64% 25% 

Total Average Percentage 7% 25% 24% 32% 13% 

 

General project management   

The researcher considered it to be important to look at other aspects of project 

management to get the feeling and views of people related to some areas affecting 

the project execution. The examination comprised of processes, controls, quality 

and the stakeholder management. For this study, the identified areas are 

categorised as general project management. These questions consist of seven 

questions, namely; Question 23, 25, 26, 27, 28, 29 and 30. Where Question 25 and 

26 were outage related; Questions 23, 27 and 28 were quality related, and 

Questions 29 and 31 were related to stakeholder management: 

 Question 25 and 26 project outage 

Since the execution of Matla which is an existing based-load plant, producing 

24hours a day, the researcher considered it to be good to pay attention to other 

aspects such as getting outage for executions has any impact on the 

implementation of such projects. The average of the results from the participants 
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on the two questions formed was presented in a graph, Figure 27 below. The 

results indicate 39% agreed does not have any impact on the project. However, 

42% disagreed and 20% selected neutral. 

 

 

Figure 27: Project outage 

 
Table 20 below shows the two questions forming part of Figure 27 above. 

Question 25 asked if the outage and permit requirements are clearly 

understood and correctly applied by all. 70% agreed that the outage and permit 

requirements are clearly understood and correctly applied. 18% disagreed, and 

12% selected neutral. Question 26 seeks to understand if getting outages to do 

work is normally not a problem in the Matla environment. Only 7% agreed; 

whereas 66% disagreed, and 28% selected neutral.  
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Table 20: The project outage 

Responses Description 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Question 25 

Outage and permit requirements 

are clearly understood and 

correctly applied by all. 

2% 16% 12% 51% 19% 

Question 26 
Getting outages to do work is 

normally not a problem. 
30% 36% 28% 5% 2% 

Total 32% 52% 40% 56% 21% 

Average Percentage 16% 26% 20% 28% 11% 

 

 Question 23, 27 and 28 addressed the project quality 

Three questions were established to discuss project quality. Figure 28 below 

shows the results on the combined questions and average on these responses 

presented in Figure 28 below. 60% of the participants agreed that Matla 

Refurbishment project do not have quality problems; whereas 17% disagreed. 

24% selected neutral.  

 

 



   

126 

 

 

                           Figure 28: Project quality 

Table 21 below shows the details on the three questions constructing Figure 28 on 

project quality above. Question 23 needs to determine whether the project related 

documentation such as standards, procedures control manuals etc. are in place and 

applied in the project.  67% agreed. 9% disagreed, and 23% selected neutral. 

Question 27: “Quality control plans (QCPs) are in place prior to the execution 

of works and fully enforced.” 57% agreed that QCPs are in place prior to any 

executions and fully enforced. 21% disagreed; whereas 23% selected neutral. 

Question 28 needs to find out if contractors effectively involved the client on 

quality assurance. 56% agreed to this, 19% disagreed, and another 19% 

responded with neutral. 
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Table 21:   The project quality 

Responses Description 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Question 23 

Project related 

documentation such as 

standards, procedures 

control manuals etc. 

are in place and 

applied. 

0% 9% 23% 47% 20% 

Question 27 

Quality Control Plans 

(QCPs) are in place 

prior to the execution 

of works and fully 

enforced. 

2% 19% 23% 38% 19% 

Question 28 

Contractors effectively 

involve the client on 

quality assurance. 

3% 16% 25% 47% 9% 

Total 5% 44% 71% 132% 48% 

Average Percentage 2% 15% 24% 44% 16% 

 

 

 Question 29 and 31 addressing project Stakeholder Management 

Stakeholder management is another important aspect of project management. In 

trying to understand if the stakeholder management was recognised and 

considered in the execution of Matla, questions 29 and 31 were formulated to 

investigate this. Figure 29 below illustrates the results on the combination of the 

two questions about stakeholder management where 65% agreed that 

stakeholder management was never a problem for Matla refurbishment project. 

15% disagreed, and 21% selected neutral. 
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           Figure 29: Project Stakeholder Management 

In tabulating the two questions built Figure 29 above, Table 22 below presents this 

information. Question 29 seeks to understand if the client involvement was adequate 

and beneficial to the project. 64% agreed in that client involvement was adequate 

and beneficial to the project. 17% disagreed to that and 19% selected neutral. In 

Question 31, the question was asked if the relationship and communication between 

the client and the contractors was good. 64% agreed that the relationship and 

communication between the client and the contractors was good. 13% disagreed, 

and 23% selected neutral. 
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Table 22:   The project Stakeholder Management 

Responses Description 
Strongly 
Disagree 

Disagree Neutral Agree 
Strongly 

Agree 

Question 29 
Client involvement is 
adequate and beneficial 
to the project. 

6% 11% 19% 45% 19% 

Question 31 

Relationship and 
communication between 
the client and the 
contractors is good. 

2% 11% 23% 48% 16% 

Total 8% 22% 42% 93% 35% 

Average Percentage 4% 11% 21% 47% 18% 

 

(c) Possible contributing factors affecting delivery of projects 

Furthermore, to the thirty-one (31) questions asked through the survey, 

sixteen (16) possible contributing factors affecting delivery of power 

station units refurbishment projects were listed; where the seventeenth 

question was given as “Other factors not listed” in the sixteen questions given. 

Participants were asked to indicate from the sixteen listed to indicate those 

they regard as the contributing factors affecting delivery of power station units 

and select others should any of the factors they regard to be contributing to 

affect the delivery of power station units is not listed in the sixteen above. The 

selection was based on Table 23 given below and the results obtained from 

the responses are shown in percentages on both Table 23 and Figure 30.  
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Table 23: Other contributing factors 
Contributing factors affecting delivery of power station units 

refurbishment projects 

Responses Percentage 

1) Design complexity      26 41% 

2) Unforeseen circumstances, e.g. ground problems, physical 

obstructions, etc. 

32 50% 

3) Variation orders (e.g. changes and additional scope)   43 67% 

4) Procurement challenges (contracting, equipment and material)  30 47% 

5) Unavailability of skilled individuals      28 44% 

6) Poorly defined scope and deliverable    39 61% 

7) Inexperienced Project Managers to successfully manage the 

project 

25 39% 

8) Inexperienced and unskilled project teams    24 38% 

9) Incomplete designs      26 41% 

10) Inaccurate planning and scheduling (poor planning)   42 66% 

11) Project control challenges      25 39% 

12) User Involvement      17 27% 

13) Senior Management support      17 27% 

14) Unclear statement of requirements    23 36% 

15) Unrealistic expectations (over optimism and not allowing enough 

time or cost) 

40 63% 

16) Project works not broken down into manageable activities  20 31% 

17) Other factors not listed above      8 13% 
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Figure 30:  Forces Analysis on other factors affecting delivery of power station 

units refurbishment projects 

 

 Five high-contributing factors were identified out of the sixteen initially listed and 

presented in Figure 30 above. The results on the first five (5) areas as indicated by 

the responses of the participants to be the mostly contributing factors affecting 

delivery of power station units’ refurbishment projects are presented in a 

chronological order from 1 to 5 based on highest percentage from the respondents to 

lower percentage. 
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1. Variation orders (e.g. changes and additional scope) with 67% participation. 

2. Inaccurate planning and scheduling (poor planning) with 66% participation. 

3. Unrealistic expectations (over optimism and not allowing enough time or cost) 

with 63% participation. 

4. Poorly defined scope and deliverable with 61% participation. 

5. Unforeseen circumstances, e.g. ground problems, physical obstructions, etc. 

with 50% participation. 

 

It is further recognised that high numbers were also picked up on other areas 

seen as contributors in affecting delivery of power station units refurbishment 

projects. About 47% of the participants indicated that procurement challenges 

such as contracting, equipment and material are contributing. 44% of the 

participants suggested that unavailability of skilled individuals can affect delivery 

of power station units’ refurbishment projects. 41% responded design complexity 

contribute in affecting delivery of power station units refurbishment projects. 

Another 41% of the respondents indicated that being shown incomplete designs 

also contributed. 39% of the participants indicated that inexperienced project 

managers expected to successfully manage the project, negatively influenced the 

delivery of power station units refurbishment projects. Another 39% of the 

respondents indicated project control challenges contribute to this negative effect. 

The additional 38% indicated inexperienced and unskilled project teams; and 

about 36% of the participants believed unclear statement of requirements 

contributed to affect delivery of power station units’ refurbishment projects. 

The results from the provided box to list any other factors seen as contributing to 

factor affecting delivery of units’ refurbishments project not listed in the sixteen 

above. The following were the inputs from the participants as other factors not 

covered in the sixteen listed group according to the different aspects and 

categories: 
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 Politics: Unnecessary political interference. 

 Matters beyond control: 

 Adverse weather conditions. 

 The time of the year that the outages occur play a very important part as 

most of the time they occur during a festive season, where productivity is 

low and most contractors want to be with their families hence the late 

delivery of refurbished units. 

 System constraints severely affect outage dates. Agreed dates are seldom 

met. 

 Grid constraints result in outage deferred. 

 Unavailability of the units due to power constraints in the country. 

 Access to site due to the grid constraints thus not getting outages to 

execute the works. 

 Project scheduling/ time: 

 Project schedule does not factor-in risk or uncertainty that might arise 

during execution. There is no “front end” loading/ planning. 

 Time to execute is just too short and results in scope creeps. 

 Integration and interface between new and existing plant equipment is not 

done. 

 Integrated schedules and resource balancing not done.  

 No proper integration of all related projects by the client 

 Project Scope: 

 Scope changes and lack of detailed planning are the main reasons 

projects have cost overrun and delivered late.   

 Client continually changing their minds about their requirements (scope).  

 Project cost: 

 Funds become a challenge especially if the scope is not clearly defined. 

 Lack of funding for strategic refurbishment projects due to inter alia, MYPD 

3 NERSA determination. 

 People/Human Resources: 

  Resource leveling: Project managers in our organisation are expected to 

manage as many as six (6) projects at the same time and when they 
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cannot deliver they are seen as poor performers instead of solving the root 

cause. It is not an acceptable practice worldwide to manage more than 6 

complex projects at the same time. 

 Eskom employees not taking ownership of the project which end up giving 

the contractors the power to do as they wish. 

 Inexperienced client personnel,  

 Inexperienced contractors. 

 Lack of commitment from project team. 

 Trust and believing in one’s team capability to undertake the magnitude of 

the project. 

 Prioritisation of projects versus resource capability. 

 Training of employees in terms of project management is lacking; 

Lessoning skills;  

 Problem of receiving from the contractors and these relationships make it 

difficult for the project teams to manage our projects according to the 

book. Contractor screening is very poor. 

 Lack of commitment from contractors to complete work on time. 

 The biggest challenge in delivering projects in our organisation is the 

project management approach within the organisation. The project 

manager is put in the center of the project and is expected to be a 

specialist in different areas of the project. The project team members and 

the senior management seem to look for mistakes instead of supporting 

the project manager. This type of approach often puts pressure on the 

project manager and this becomes evident in non-delivery. It is a normal 

behavior for anyone not to perform to the best of their abilities when 

everyone points fingers at them.  

 Misaligned expectations of contract supervisors with the projects outputs, 

getting over qualified individuals to supervise scope of work that they were 

not part of during compilation and cannot supervise the nature of the work 

to supervise.   
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 Quality: Poor quality resulting in re-work 

 Safety: Non-adherence to safety practices resulting in accidents and work 

stoppages 

 Risk Management: Poor application of risk management  

 Stakeholder Management: 

 Accountability is always passed onto the contractor 

 No clear accountability on the client side 

 Client not properly managing other contractors working in the same area 

resulting in interface issues  

 Lack of commitment from contractors 

 Leadership involvement: Lack of motivation from leadership 

 Controls: Not adhering to engineering processes and procedures 

 Lessons learned from similar projects disregarded 

 

5.5 SUMMARY OF DATA ANALYSIS DISCUSSION 

5.5.1 People appoints and skills 

The findings of the study reveal that a higher percentage of participants agree that 

people were appointed timeously and that they have the necessary skills to execute 

such a project. Although the percentage of the people that agreed varied from the 

interviews and the survey, where 85% was realised from interviews and 44% from 

the survey; this can be as a result of interviews using open-ended questions which 

enabled people to express what they thought in their own words, also, acquiring 

more clarity to the question and answers without being forced to select from concrete 

options. Whereas close-ended question were used for the survey, people forced to 

provide fixed sets of responses. This still left a lesser percentage disagreeing and 

most respondents selecting neutral or opt not to comment.  

Most of those respondents who did not want to comment on the people element 

during interviews came out on the client side; saying they only got to know the team 

during execution. Others indicated that they were not appointed when the project 

‘kick-started’ and only joined the project later. One can be comfortable that a higher 
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percentage of participants agreed that the people aspects were properly addressed 

in this project. This can be interpreted that people are not an issue in this project, but 

might need a little improvement. Involvement of the right people with relevant skills 

for the environment benefits the project. One participant agreed that “Yes” people 

were appointed well in advance, but communication skill needed improvement. 

Attarzadeh et al. (2008) indicated poor communications are also one of the human 

factors that cause a project to fail. As mentioned earlier in this study, individuals with 

proven plant experience and the individuals with prior component replacement 

experience into the project organisation permitted the Omaha Public Power District 

site to prepare for the outage and address several developing issues (Gambhir, 

2007:49). Cooke-Davies (2002) said: “Although it is fast becoming accepted wisdom 

that it is people who deliver projects, not processes and systems. It is not as if there 

are some factors that involve processes and others that involve people; people 

perform every process, and it is the people who ultimately determine the adequacy. 

Thus, the people side of the success factors is knitted into their very fabric.” 

5.5.2 Form of contracting 

The interviews results indicated only 37% indicated that the choice of contract and 

form of agreement used was satisfactory as compared to the 44% that disagreed. 

Additional comments were received where one interviewee indicated the 

methodologies on the type of contract that were correct and that only the specifics 

were a bit ambiguous. Some indicated that issues were experienced as a result of 

failure to give access to or do changes or corrections; contractors charged standing 

time against the employer which was not planned for. Another participant mentioned 

contracting methodology and form of contract was the right one, however, the Works 

Information (WI) was incomplete. Many compensation events were experienced 

because of scope that was missed and necessary to complete the project; indicating 

that without that particular scope added, the project would not be complete. Another 

respondent mentioned some contracts appeared to have been written for the 

contractor because of many loopholes that they had. Although more respondents 

from the survey agreed to the form of contract being satisfactory; this may be as the 

result of most of the participants not involved in project contracting. Since interviews 
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were conducted with most of the people from the client and project management 

from the GCD side which included senior managers, managers and a few specialists 

such as engineers. These were the individuals directly involved in the scope, cost 

and the contract of the project.  

5.5.3 Project planning 

Only 12% of the interviewees were in agreement that project planning was 

satisfactory; whereas 69% disagreed indicating they might not know whether which 

tool was for planning, but they all agreed to that proper planning was not done for 

this project.  The response to the follow up question which asked if the original 

project duration has been extended at all and if was by approximate what 

percentage of the original duration has the project duration been extended to date? 

The highest percentage which was about 38% of the participants indicated that the 

project duration overran between 20% – 50% of the project total duration.  

Input from one interviewee stated that the tools agreed were available, but the scope 

was not influenced by all stakeholders. This was only done after they realised that 

some of the information was missing; then contractors were involved. This was one 

of the factors affecting project schedule changing due to the reviews that were 

necessary. This resulted in the whole duration being affected, pushing the project out 

of the timelines. Another participant indicated the duration of the project is usually in 

summer, which is a rainy season and had an impact on the project executions. 

Although more participants from the surveys agreed the project planning was 

sufficient; responses from the Table 23 which required participants to indicate which 

of the listed possible contributing factors apply to power station units’ refurbishment 

projects, which was part of the survey. About 66% of the participants indicated 

inaccurate planning and scheduling (poor planning) contributes as a factor affecting 

delivery of power station units’ refurbishment projects.  

Responses to other factors seen as contributing to factor affecting delivery of units’ 

refurbishments project not listed in the sixteen given in Table 23 included the 

following comments related to project planning at Matla:  
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 Project Schedule does not factor risk or uncertainty that might arise during 

execution. There is no “Front End” loading/ planning. 

 Time to execute is just too short and results in scope creeps. 

 Integration and interface between new and existing plant equipment is not done. 

 Integrated schedules and resource balancing not done.  

 No proper integration of all related projects by the client 

It can be concluded from the comments given regarding the project planning of Matla 

that though planning was done for this project, it was inadequate. This is also 

reflected by the fact that the execution release approval (ERA) was revised twice for 

both time and cost with only three units executed out of the six that form part of the 

refurbishment project. It is mentioned that a project is a dynamic process functioning 

in a changing environment; a team in the planning phase of a long project cannot 

predict all factors (Wysocki & McGary, 2003; Frame, 2003; Andersen et al., 2004) 

5.5.4 Scope of work 

Most participants from the interviews indicated that the scope of work was 

compromised resulting in a number of compensation events and project duration 

extended. 25% of the participants indicated that the initial approved project scope 

had been extended by approximately between 5% – 10% of the original. Another 

25% said the scope increased from the original approved scope by approximately 

less or up to 5% (<5%) of original scope; whereas the other 25% did not comment. 

Responses supplied based on Table 23 indicated 67% of the participants says 

variation orders (e.g. changes and additional scope); and 61% participation indicate 

poorly defined scope and deliverable have negative influence on unit refurbishment 

projects.  

Additional responses by participants included one interviewee who stated: “All the 

major disciplines in the Matla project were required to review and amend the 

originally approved scope of work. This is indicative of the fact that not all 

considerations were made in terms of what needed to be done or else the 

engineering department was not competent enough to compile a complete scope or 

both. Contractors would normally issue detail designs as per the contract and any 
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deviation would then be to the cost of the employer. The fact that the detail designs 

produced by the contractor did not necessarily imply that the scope of work was 

complete. Contractors design as per the works information at their disposal. The 

available works information issued to the project team would normally enable them 

together with finance, engineering and quantity surveyors to produce a costing 

model for the project. However, it is important to note that if the works information is 

not complete, then the effort put by the above mentioned teams will be in vain.” 

Another participant mentioned that scope changes and lack of detailed planning are 

the main reasons the projects had cost overrun and delivered late. An additional 

respondent stated the client continually changed their minds about their scope 

requirements.  

It is mentioned that in most refurbishment projects the work commenced on site with 

incomplete design information. They found that 50% of refurbishment projects 

commenced work on site with only 60% of designs being complete. In the majority of 

refurbishment projects, a high proportion of design information could be obtained 

only during the construction stage (Torrance et al., 1998). The results shown in this 

study indicate a serious need for improvement in addressing project scope. 

According to the Eskom Wires Business Project Life Cycle Governance Guideline 

(EPC 240–64014170), the project is ready for execution when the level of scope is 

greater than 85%.  

5.5.5 Project Costing 

44% of the participants indicated that the initial project budget was exceeded and the 

percentage on extension from the original project cost was indicated to be between 

20% – 50% of the initially budgeted value over-spent. Just like the project time, the 

project cost was found to have been compromised. This might be as a result of the 

scope that was indicated to be insufficient to cover the entire works to deliver the 

project. This proves the correctness of the project management triangle which 

indicates that if any of the three elements forming part of the project management 

triangle gets affected; this will result in one or both of the other elements also being 

affected. In this case, it is proven by the results of the study that the project scope of 
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work was not sufficient to deliver the required output of the project. These results are 

realised in an impact to the project budget. The fact that the release approval (ERA) 

was revised twice for both times and cost with only three units executed out of the 

six that form part of the refurbishment project, it proves that the initial budget for the 

project was insufficient for the executions. Many projects exceed the planned time 

and costs, and changes have proven to be one of the most important causes of 

deviations (Harrison & Lock, 2004). Stare (2011) said: “It is not unusual for changes 

to raise project costs by 50% and sometimes even more.” 

5.6 DATA ANALYSIS DISCUSSION ON THE ADDITIONAL POINTS 
OF INTEREST BY THE RESEARCHER 

Further observations on general project management; looking at the compliances to 

processes, quality and stakeholder management will be discussed.  

5.6.1 Environment of work atmosphere 

This formed part of the interviews’ questions, aimed to get opinions of the 

participants on their general feeling related to the environment or condition of the 

work atmosphere around Matla. Most interviewees disagreed, saying that the 

environment does not cater for project management, but production. The input was 

received that the environment is influenced by many factors. Project managers come 

and go and each one of them has his/her own unique way of executing projects. In 

the same vein, the influence that they have on the project team differs vastly from 

one project manager to the other. Matla project site is one the sites that had a 

frequent change of project managers with differing success and as a result the 

working environment has not been constant. Another participant stated: “We have 

frequent changes in management which influences the mood of how things are 

done. The way things are done varies with each management change and it creates 

confusion with how things should and are done. I am of the opinion that this has a 

great effect on productivity and motivation of the staff. I am not happy with how we 

conduct business in GCD.” An additional participant mentioned that Matla is a very 

challenging environment as the project cannot be executed as per plan due to the 
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nature of the business. He added that this creates a time duration increase which 

has a direct effect on cost. Also the scope is changed or added to.  

5.6.2 Project outage 

Based on the average of the results from the participants presented in Figure 27, the 

results indicate that 39% agree it does not have any impact on the project. However, 

42% disagreed and 20% selected neutral. This gave an indication that there is an 

issue related to getting outages in order to execute project such as the refurbishment 

of units. However, the results in Question 26 seek to understand if getting outages to 

do work is normally not a problem. 66% indicated they disagreed with this statement 

and perceived having outages to be a serious challenge in this environment. Only 

7% agreed with this statement. It is clear that getting outages is a problem when 

executing units’ refurbishment projects in the power station environment. Question 

26 indicated a higher percentage of 66% saying getting outages to do work is 

definitely a problem. 

The results of the study have proven that having outages to execute such projects 

within Eskom is a challenge. This also has a cost impact in that the more outages 

are cancelled this results in the business incurring costs as a result of compensation 

claimed by contractors and other factors relating to the execution of the project. A 

comment was received from a participant stating that the time of the year that the 

outages occur played a very important part as most of the time they occur during the 

festive season, where productivity is low and most contractors want to be with their 

families hence, the late delivery of refurbished units. Another participant mentioned 

that getting outages is a challenge due to the grid that is constrained resulting in the 

outage being deferred. Viljoen (2011) stated that some of the challenges 

experienced due to outage movements in Eskom group capital division (GCD) at 

Kriel power station resulted in compensations claims amounting to +/- R 60 Million. 

Viljoen said that the planned outage for GCD Kriel power station unit 4 moved from 

27th December 2010 to 21st November 2011. Most equipment of this unit was 

manufactured and, therefore, storage became the responsibility of the GCD Kriel 

project team who needed to make the necessary arrangements for the storage of the 
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equipment on or off-site until the outage commences. He added that the economizer 

elements were also delivered to site and, therefore, these elements were exposed to 

harsh weather conditions for longer than initially anticipated which would result in a 

corrosion of the elements. The project might have R25 million worth of an unreliable 

economiser elements. 

5.6.3 Quality 

Although one participant indicated that Matla do have exposure to a risk of delivering 

poor quality which can result in re-work; 60% of the participants of the surveys 

agreed Matla refurbishment projects do not have quality problems. 17% disagreed. 

24% selected neutral. Project quality does not indicate to be a problem for the Matla 

units refurbishment project, improvement is necessary for this area to ensure better 

projects quality performance is achieved in the future.  

5.6.4 Stakeholder management 

Some participants indicated dissatisfaction on stakeholder management in the 

executions of work on units at Matla, stating that: 

 Accountability is always passed onto the contractor 

 There is no clear accountability on the client side 

 Client not properly managing other contractors working in the same area 

resulting in interface issues  

 There is lack of commitment from contractors. 

However, most participants of about 65% agree that stakeholder management is not 

a problem for a Matla refurbishment project. Only 15% disagreed. It is evident that 

stakeholder management may not be that much of a problem for Matla. A little 

improvement would help the role-players and stakeholder to communicate and 

engage better in effecting executions at Matla. 
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5.7 SUMMARY 

The findings captured through interviews and surveys were discussed in relation to 

the research questions raised earlier in this study which was summarised and 

interpreted in graphs and Tables. The next chapter will focus on the conclusion and 

recommendations based on the research findings from this chapter.  

  



   

144 

 

CHAPTER 6: CONCLUSION AND RECOMMENDATIONS 

6. 

In the beginning of this study, objectives of this study were clearly specified. These 

involved identification and describing the causes that affect successful delivery of 

power station units’ refurbishment project.  In order to drive the study; cost, time, 

scope, and how people affect refurbishment of power station units were to be looked 

at. The cost was going to be assessed if it was budgeted accurately first time and 

that the variations are related to the initial approved scope. The project duration 

would be investigated if achieved as per initial set dates, if it was late it was still to be 

investigated; if the lateness originated from the initial approved scope or not. The 

project team was to be examined if the right people with the relevant skills and 

experienced were assigned to conduct units’ refurbishment projects. The form of 

contracting was to be looked at if the correct methods of contracting used were 

suitable for the natures of the project and works to be delivered. In addressing the 

objectives of this study, questions were asked, developed and analysis made. The 

conclusion will be presented based on the analyses completed in the previous 

chapter. 

6.1 CONCLUSION 

When attempting to measure success one must differentiate between project 

success and the success of the project management effort; as the two although 

related may be very different. The factors affecting project success or failure are 

often quoted in the project literature. The question asked is: whether they are really 

of any use for measuring success? Undoubtedly, these factors are usually good 

indicators of pre-conditions of success or failure (De Wit, 1988:164). De Wit 

(1998:169) says: “It is evident that measuring success is complex and a project is 

hardly ever a disaster or failure for all stakeholders during all phases in the project 

life-cycle. Therefore, a project can be a success for one party and a disaster for 

another. Success is also time dependent. A project may be perceived a success one 

day and a failure the next.”  
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The acquisition of knowledge was experienced by the researcher through this study 

in that although the questions presented for the study in conducting interviews and or 

survey, the results might differ depending on how the questions are structured and 

whether they are open-ended or close-ended questions. This may also depend on 

the level of involvement of the individuals contributing to the study. There was a 

different view between the people interviewed and those who completed the survey 

with regard to project scope; the form of contracting; project planning or scheduling 

and project costing. Therefore, this needs to be focused on so as to avoid anomalies 

indicated in this study.  The conclusions made depended on the researcher’s view 

that although surveys were circulated and inputs received from different participants; 

results from interviews may carry more weight in that the questions were open-

ended, allowing participants to express their views freely. The participants could 

explore and choose words that best suited them to express their views. Also, the fact 

that all the individuals interviewed were all directly involved and affected by the 

project; which included people from the client; project managers from GCD, and the 

project engineers. Whereas individuals who participated in the survey included 

people directly involved in the Matla refurbishment project and most indirectly 

involved, but in the Eskom environment. 

In concluding from the analysis; findings will be presented addressing each question 

of the five identified in conducting this study and recommendations given later. 

6.1.1 People appointments and skills 

Appointment of resources did not indicate issues in the execution of units’ 

refurbishment at Matla. The project manager and core team are identified and 

appointed at an early stage of the project and not overloaded with work. The 

appointed people were skilled, competent and have the relevant knowledge to 

execute the type of project. 
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6.1.2 Form of contracting 

The results of the findings suggested how contracts are concluded and this needs to 

be looked at. One participant mentioned that contracting methodology and the form 

of contract was the correct one; however, the works information (WI) was 

incomplete. Based on the high volume of participants from the interviews disagreeing 

that the choice of contract and form of agreement used was adequate for the 

available scope of works and that contracts are properly concluded, allowing the 

employer to well manage the contractors. It can be concluded that the way the 

business does contracting needs to be re-visited in an attempt to improve for future 

contracts placement. 

6.1.3 Project scope 

Most participants from the interviews indicated that the scope of work was 

compromised, resulting in a number of compensation events and project duration 

extended. About 50% of the participants highlighted that the initially approved project 

scope was extended from the originally approved project scope of work. This is 

confirmed by the changes in the execution release approvals. According to Appendix 

“C” the initial scope was revised due to changes in design and scope, and undefined 

scopes in different sections of the project, namely; control and instrumentation, 

electrical and mechanical. The Revision 1 and 2 of the execution release approval 

were revised for both time and cost. This is confirmed by the Iron Triangle applied 

previously in chapter 3 that when the scope of work is increased or affected, this will 

automatically impact on cost and or time; requiring additional cost for execution and 

or time to carry out the extra works. The project team need to ensure thorough 

investigations on project scope are done at the early stage of the project. And once 

the project scope is determined gets frozen. 
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6.1.4 Project planning (scheduling/time) 

It was evident that 69% of the interviewees disagreed project planning was accurate. 

A number of participants indicated that they might not be aware which tool was used 

for the project planning, but it was clear that proper planning was not done; this is 

also reflected by the fact that out of the three units completed, none was return to 

service on time. 38% of the participants indicated that the project duration overran by 

approximately 20% – 50% of the initially approved project total duration. The reality 

in the request for time extension is evident based on the ERAs being revised from 

Revision 0 up to Revision 2. According to the revisions submitted for approvals, the 

time variances were mainly because of the following: 

 Design and scope changes incurred in various sections of the project 

 Outage delays (switching-off the unit for execution) 

 Outage durations changed from an average of ten weeks to a new estimate of 

ten (10) to fourteen (14) weeks. On average 3 to 4 weeks longer than originally 

planned for   

 Unidentified temporary supplies to be in place before the outage period. 

 

6.1.5 Project costing 

Although people had perceptions on the project costing; where some of the 

participants in the survey did not know what was happening in the project costing, 

the reality is that cost has overrun. 44% of the respondents indicated that the initial 

project budget was exceeded between 20% – 50% of the initial approved budgeted 

value. The concern was also raised by two different participants during interviews 

that the ERA was revised twice for both time and cost with only three units executed 

out of the six units approved for execution in Matla refurbishment project. Appendix 

“C” which is derived from the three ERAs approved for Matla, namely ERA revision 

0, Revision 1 and Revision 2 is included in this report. Appendix “C” shows that the 

cost in Revision 1 & 2 of the ERA increased. These modifications were requesting 

approvals to revise both cost and time. The cost variance incurred was mainly due to 

the following: 



   

148 

 

 Changes and undefined scope in different sections of the project, namely; control 

and instrumentation, electrical and mechanical 

 Changes in outage schedule resulting in the total project being implemented over 

a longer period ending in 2016 instead of 2015  

 Outage durations changed from an average of ten weeks to a new estimate 10 to 

14 weeks. On average 3 to 4 weeks longer than originally planned for   

 Change in financial assumptions as the interest during construction (IDC) was 

calculated at 4.15% but currently ranges between 9.37% and 10.16%. IDC and 

the forward premium understated 

 Total contract cost understated  

 Owners Development Cost understated. 

This is sufficient to demonstrate that the initial budget for the project was insufficient 

for the executions of the entire project. This is not a good project management 

principle in that the cost was revised several times; which means there was poor 

planning from the onset. This can result in the ERA being revised four (4) times if not 

more prior to project completion is realised. 

6.2 RECOMMENDATIONS 

It is recommended that the team at Matla and other teams executing similar project 

within the organisation of Eskom ensure thorough investigations are done on the 

scope of work to be delivered by the project and to their best ability avoid changes to 

the scope when the project is already in the execution phase. It came out loud and 

clear in this study that the inappropriate project scope leads to inaccurate project 

planning and this also had an impact on the project costing. In order to avoid 

repetition of similar occurrences in the future when the scope is not properly defined 

and frozen prior to execution and ensure better execution in the future, the business 

needs to re-visit how they carry-out scope definition and compilation; ensuring 

sufficient time is spent in gathering project WI. Other factors such as unavailability of 

as-built drawings and failure to access the plant for scope verification may have 

contributed to the poor scope. It must be in the interest of the business to find better 

ways to ensure the project scope is clear prior to schedule and cost compilation, 

rushing to execute the project. This will enable the business to project and plan the 
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finances better. Placing contracts for project execution can cost the business a great 

deal of money if it the correct form of contracting is not identified and if the contract is 

not properly concluded with less/no loopholes. This study indicated that 44% of the 

interviewees indicated contracting was not properly done. It is suggested that the 

form of contracting be revisited as to where it is lagging and what are the causes that 

result in the form of contracting not being satisfactory. It is recommended that the 

business review how they place contracts; who should be involved in driving this 

exercise; verify if the main drivers who compile these documents are trained, 

knowledgeable and skilled to complete such documentation.  

The revisions in the ERA have indicated that each revision submitted requested the 

time extension of a year. With two revisions to date, the project duration is extended 

by two (2) years with half of the units being completed. This may raise an alarm 

whether the outstanding three (3) units can be executed in the remaining 1.5 years 

to end 2016; where three units were completed in five (5) years-time; which was the 

initial duration projected to complete all six (6) units. This may not be realistic and it 

is recommended that the team needs to do thorough exercise when requesting for 

time extension and cost. Should this not be done, this can result in the project teams 

going to the investment committees every year for the same project which can raise 

a serious concern if the people appointed are competent enough and the same with 

the impact of their deliverables and decisions to the business. With Eskom given a 

rating of junk status in March 2015, the Matla business is exposed to risk in that 

when a project overruns, this results in extra cost being incurred by the project. This 

can lead to the available funds for the project being depleted and the business 

thereby fails to get additional funding to complete the remaining works. It is, 

therefore, critical for the project team at Matla and other areas within the business 

executing such projects to execute projects more effectively within time, cost and 

scope; and avoid project and cost overrun. When the project scope is accurate this 

will enable the project to project the right duration and cost initially. The changes in 

outage schedule which resulted in the total project being implemented over a longer 

period costing the project more can be avoided if the works are initially estimated 

correctly and budgeted for. The ERA contended that the project total contract cost 

was underestimated. This can result from a number of factors such as the scope 
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changes, undefined scope, unrealistic project plan that do not include all the project 

activities, and incompetency from the team compiling estimates and project budget.  

Eskom needs to carry out a post-mortem on the Matla refurbishment project to 

identify if the areas as identified by this study were effectively addressed and the 

results must be shared with production people and all other stakeholders involved in 

the generation projects.  

Although it emerged loud and clear that the form of contracting; project planning, and 

project costing were mostly affected as the result of inadequate scope for the project; 

these elements need to be addressed to ensure projects are effectively driven in the 

future. This can be achieved when enough effort and time is allocated at an early 

stage of the project to gather enough information which will enable engineers to 

compile more detailed and accurate scope for the project. This study is reliable in 

that it talks to the Execution Release Approvals (ERA) presented in Appendix “C” of 

the study.  

The questions identified for this study did not include an investigation of the project 

outage and how it impacted on the project. Part of the survey questionnaire, section 

B.2. “Factors affecting delivery of projects”, participants were given an opportunity to 

list in the provided box to other factors seen as contributing to factor affecting 

delivery of units refurbishments project which did not form part of the sixteen listed. 

The following were the inputs from the participants related to getting outages for 

project drives: 

 System constraints severely affect outage dates. Agreed dates are seldom met 

 Grid constraints result in outage deferred 

 Unavailability of the units due to power constraints in the country 

 Access to site due to the grid constraints thus not getting outages to execute the 

works. 

 

The project environment whether it is conducive for project execution or not is often 

neglected in the drive to implement projects.  
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6.3 RECOMMENDATIONS ON FUTURE RESEARCH 

It is recommended that the current state of delivering units refurbishment projects in 

the business be improved in the following areas: 

 Project scope 

 Project planning (scheduling/time) 

 Project costing, 

It is also suggested that a study be conducted on project outages and project 

environment whether there is a need for improvement or not in these areas. 

“Once you start something don’t stop until you complete it. Don’t let excuses, 

problems, hard work or anything stop you from completing it.”— Sonya Parker 
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APPENDIXES 

APPENDIX “A”: SURVEY QUESTIONNAIRE 

A. Demographic Information  

Question 

1. Please indicate with a mark (X) whether you prefer to remain anonymous 

in participating in this research 

Yes  No  
 

2. If no to 2. above, please state your name below: 

 

 

3. Date of completion of this questionnaire. 

 

 

4. What is your gender? Please indicate with a mark (X) where applicable. 

Female  Male  
 

5. Please indicate with an X, the nature of the organisation you work for (in 

the context of the project). 

Employer (Client Organisation)  

Contractor Organisation → Main Contractor  

Contractor Organisation → Subcontractor  

Consultant  
 

6. Please indicate with an X, the nature of your position in the project 

Project Management    

Contracts Management    

Engineer  

Contractor    

Project Supervisor     

Other (Please specify)  
 

7. Have you work in the Power Station and aware of the environment? 

Please indicate with a mark (X) where applicable 

Yes  No  
 

8. Please indicate with an X, your projects experience in years 

Less than 3 years     

Between (3 years → 5 years)   

Between (5 years → 10 years)  

Between (10 years → 15years)   

More than 15years    
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B.  Project-specific Information 

Please kindly select appropriate answer with an X from the options given in each question: 

Question Strongly 

agree 

Agree Neutral Disagree Strongly 

disagree 

1. The project manager and core team are 

identified and appointed at an early 

stage of the project. 

          

2. The project team have skills, 

competencies and relevant knowledge 

to execute the type of project. 

          

3. The resources allocated are appropriate 

and not over worked. 

          

4. Projects roles and responsibilities are 

well defined and recognised by 

everyone. 

          

5. The project scope and deliverables are 

clearly defined. 

          

6. Scope freeze is done for every package 

and maintained. 

          

7. Scope changes are minimal and within 

control. 

          

8. Project planning tool e.g. Primavera, MS 

Project is used to generate and 

integrate the project plan/schedule. 

          

9. The deliverable sequence of events are 

clearly defined and documented. 

          

10. Duration allocated to complete works is 

realistic, sufficient and achievable. 

          

11. Project plan activities are correctly 

captured, regularly updated, managed 

and controlled. 

          

12. No time extensions experienced 

resulting in the original end date of the 

project being affected. 

          

13. The project duration is extended from 

the original end date for other reasons 

other than specified above. 
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14. The choice of contract and form of 

agreement used is adequate for the 

available scope of works. 

          

15. Contracting processes are in place and 

fully adhered to. 

          

16. Contracts are properly concluded and 

allow the employer to well manage the 

contractors. 

          

17. Contractual requirements are upfront 

understood and complied with by both 

the employer and the contractor. 

          

18. Budget integrations are done with 

relevant project teams and 

stakeholders. 

          

19. Initial budget estimates are accurate 

and budget sufficient to cover all the 

works. 

          

20. The station layout, OEMs and As Built 

drawings of the existing equipment are 

available and not an issue. 

          

21. Engineering designing tools like CADD, 

etc. are in place and applied where 

required. 

          

22. Design reviews are done with all 

relevant project teams. 

          

23. Project related documentation such as 

standards, procedures control manuals 

etc. are in place and applied. 

          

24. Project spares for commissioning are 

delivered on time and available when 

required. 

          

25. Outage and permit requirements are 

clearly understood and correctly applied 

by all. 

          

26. Getting outages to do work is normally 

not a problem. 

          

27. Quality Control Plans (QCPs) are in 

place prior to the execution of works 

and fully enforced. 
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28. Contractors effectively involve the client 

on quality assurance. 

          

29. Client involvement is adequate and 

beneficial to the project. 

          

30. Regular project review and reporting 

meetings are conducted and beneficial 

to the project. 

          

31. Relationship and communication 

between the client and the contractors is 

good. 
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B.2. Factors affecting delivery of projects 

Question 

1. Which of the following can be regarded as contributing factors affecting delivery of power 

station units refurbishment projects?  

Design complexity   

Unforeseen circumstances, e.g. ground problems, physical 

obstructions, etc.   

Variation orders (e.g. changes and additional scope)   

Procurement challenges (contracting, equipment and material)   

Unavailability of skilled individuals    

Poorly defined scope and deliverable   

Inexperienced Project Managers to successfully manage the project   

Inexperienced and unskilled project teams   

Incomplete designs   

Inaccurate planning and scheduling (poor planning)   

Project control challenges   

User Involvement   

Senior Management support   

Unclear statement of requirements   

Unrealistic expectations (over optimism and not allowing enough 

time or cost)   

Project works not broken down into manageable activities   

Other factors not listed above   
 

2. If there are any other factors seen as contributors to factors affecting delivery of units 

refurbishments project, kindly list a few of them in the space provided below 
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APPENDIX “A1”: INTERVIEW QUESTIONNAIRE 

Question 

1. Was the Project Manager and core team appointed at an early stage of the project and 

have relevant skills, competencies and knowledge to execute the kind of project? 

2. The choice of contract and form of agreement used was adequate for the nature of work 

and the available works information? 

3. Project planning tool such Primavera and or MS Project was used to generate the 

schedule, total project duration was influenced by all related stakeholders giving duration 

for their scope, consolidated and integrated to reflect the total project duration? 

   3.1 If the original project duration has been extended at all, by what approximate percentage of 

the original duration has the project duration been extended to date? 

Less than 5% of original duration  

Between (5% → 10%)  

Between (10% → 20%)  

Between (20% → 50%)  

More than 50%  
 

4. When compiling budget estimates all project areas were considered and correct tool of 

measure used. The budget allocated for the project was sufficient and correct as per the 

scope of work to be executed? 

   4.1 If the original project cost has been extended at all, by what approximate percentage of the 

original budget has the project cost been increased to date? 

Less than 5% of original duration  

Between (5% → 10%)  

Between (10% → 20%)  

Between (20% → 50%)  

More than 50%  
 

5. The scope of work was detail enough and all detailed designs in place as per the scope to 

be covered by the project. The available works information enabled the project team to 

compile adequate project costing and produce a suitable project plan? 

   5.1 If the original project scope has been extended at all, by what approximate percentage of 

the original scope has the project works been extended to date? 

Less than 5% of original duration  

Between (5% → 10%)  

Between (10% → 20%)  

Between (20% → 50%)  

More than 50%  
 

6. Overall how do you find the environment or condition of the work atmosphere around? 
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APPENDIX “B”:  SUMMARY OF THE SURVEY RESLTS 

Question 
Strongly 
Disagree 

Disagree Neutral Agree 
Strongly 

Agree 

1 1 (2%) 5 (8%) 4 (6%) 21 (33%) 33 (52%) 

2 1 (2%) 3 (5%) 6 (9%) 35 (55%) 19 (30%) 

3 5 (8%) 13 (20%) 18 (28%) 24 (38%) 4 (6%) 

4 0 (0%) 13 (20%) 9 (14%) 27 (42%) 15 (23%) 

5 2 (3%) 4 (6%) 10 (16%) 32 (50%) 16 (25%) 

6 2 (3%) 18 (28%) 17 (27%) 21 (33%) 6 (9%) 

7 8 (12%) 26 (41%) 11 (17%) 16 (25%) 3 (5%) 

8 0 (0%) 2 (3%) 1 (2%) 33 (52%) 28 (44%) 

9 0 (0%) 10 (16%) 11 (17%) 33 (52%) 10 (16%) 

10 5 (8%) 19 (30%) 18 (28%) 18 (28%) 4 (6%) 

11 3 (5%) 9 (14%) 19 (30%) 28 (44%) 5 (8%) 

12 19 (30%) 29 (45%) 9 (14%) 7 (11%) 0 (0%) 

13 5 (8%) 8 (13%) 14 (23%) 26 (42%) 9 (14%) 

14 1 (2%) 6 (9%) 4 (6%) 39 (61%) 14 (22%) 

15 3 (5%) 9 (14%) 13 (20%) 23 (36%) 16 (25%) 

16 3 (5%) 5 (8%) 15 (23%) 31 (48%) 10 (16%) 

17 2 (3%) 11 (17%) 10 (16%) 31 (48%) 10 (16%) 

18 1 (2%) 10 (16%) 13 (20%) 29 (45%) 11 (17%) 

19 7 (11%) 22 (34%) 18 (28%) 12 (19%) 5 (8%) 

20 6 (9%) 13 (20%) 16 (25%) 26 (41%) 3 (5%) 

21 4 (6%) 7 (11%) 18 (28%) 29 (45%) 6 (9%) 

22 1 (2%) 6 (9%) 16 (25%) 30 (47%) 11 (17%) 

23 0 (0%) 6 (9%) 15 (23%) 30 (47%) 13 (20%) 

24 4 (6%) 12 (19%) 16 (25%) 27 (42%) 5 (8%) 

25 1 (2%) 10 (16%) 8 (12%) 33 (51%) 12 (19%) 

26 19 (30%)  23 (36%) 18 (28%) 3 (5%) 1 (2%) 

27 1 (2%) 12 (19%) 15 (23%) 24 (38%) 12 (19%) 

28 2 (3%) 10 (16%) 16 (25%) 30 (47%) 6 (9%) 

29 4 (6%) 7 (11%) 12 (19%) 29 (45%) 12 (19%) 

30 0 (0%) 3 (5%) 6 (9%) 35 (55%) 20(31%) 

31 1 (2%) 7 (11%) 15 (23%) 31 (48%) 10 (16%) 
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APPENDIX “C”: The comparison on the ERA from initial approval up to the last approved Revision 

2  

 

Planned Execution Start Date: 2009 

Execution Release Approvals 

(ERAs) 

Approval Date Completion Date  

(as per ERA) 

Approved Budget  

(for the 6 units) 

ERA Initial Approval (Rev. 0) 2006/12/14 2014 A*  

ERA 1
st

 Revised (Rev. 1) 2008/06/19 2015 1.47A (47% more) 

ERA 2
nd

 Revised (Rev. 2) 2011/11/16 2016 2.01A (201% more) 

 

NB: A* = the initial approved budget for the project 

Scope 
Control and 

Instrumentation (C&I) 
Electrical Mechanical 

Revision 0: 

Initial scope 

approved 

The replacement of the Unit 
Control and Instrumentation 
equipment includes the following: 

-The design, supply and installation 
of a replica simulator including the 
necessary alterations and additions 
to the existing simulator building to 
house both simulators 

-The removal of the identified old 
Control equipment, cabling and field 
instrumentation and disposal or 
packaging thereof as required 

-The detail design and construction 
of a new control room, housing the 
different Human Machine Interfaces 
(HMl's) for the units and the 
Electrical Operating Desk (EOD) 

-The design, supply, installation and 
commissioning of all unit C&I related 
equipment 

-The replacement, upgrade and/or 
interface to existing stand-alone 
systems of the Unit information and 
data acquisition system; Ash and 
dust plant control systems; 
supervisory systems for turbines, 
feed water pumps and draught 
groups as well as the software 
system for data analysis 
(replacement only required on three 
units while interfacing to all); tube 
leak detection; Turbine control and 
protection systems (communications 
interface only); high pressure bypass 
hydraulic control system (interface 
and governor only); secondary air 

The replacement of the station 

Medium Voltage switchgear 

including al/ the units, all outside 

plants and the relevant 

substations. The scope includes 

the following: 

-The removal of the identified 

equipment and disposal or 

packaging thereof as required 

-The detail design and construction 

of all the new switchgear according 

to the specifications and other 

specific requirements 

-Supply installation and 

commissioning of the required 

emergency supply therefore 

-The removal and cutting back of 

identified cabling including the re-

joining thereof. 

-The supply installation and 

commissioning of cabling and new 

equipment. 

 

The replacement of the station 

low voltage switchgear and back-

up supplies, including all the 

units with selective replacement 

on the outside plants and the 

relevant substations. The scope 

include with the following:  

The flue gas cleaning system 

upgrade includes the precipitator 

plants, controllers, transformers 

and SCADA system. The scope is: 

-The design of the new plates for the 

increased collecting area 

-The supply of materials, 

manufacturing and installation of the 

plates required for flow optimisation 

-The supply of all the material and 

execution of the basic repairs to the 

plant 

-Removal of the existing 

transformers as well as the supply 

and installation of all new 

transformers 

-Modifications to the existing 

precipitator controllers to handle the 

increased collecting area. 
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heater fire detection system; 
Generator protection system 
(interface only) 

-Modernization and improvements of 
the relevant plants in terms of 
additional measurements, 
improvement of control and 
protection philosophies.  

 

The outside plants include the 
utility plant (water treatment 
plants, LP services and CW 
plants), slurry plant and the coal 
plant, having the following scope: 

-The removal of the identified 
Control equipment, cabling and field 
instrumentation and disposal or 
packaging thereof as required 

-The detail design and construction 
of new control rooms housing the 
different HMI's for the relevant plant 
areas 

-The design, supply, installation and 
commissioning of all unit C&I related 
equipment 

-Alterations to existing rooms to 
accommodate the control equipment 

-Building of new rooms where 
required to house the new 
equipment 

-The replacement, upgrade and/or 
interface to existing stand-alone 
systems consisting of compressor 
control systems; hydrogen plant 
(interface); radio links and its 
associated communication system; 
fuel oil plants; coal plant; sulphur 
plants, and lime plants (already 
modernized) 

-Modernization and improvements to 

the relevant plants in terms of 

additional measurements, 

improvement of control and 

protection philosophies. 

-The removal of the identified 

switchgear, back up supplies, 

cabling and disposal or packaging 

thereof as required 

-Relocation of switchgear that will 

not be changed but might be 

affected by the selective installation  

-Replacement of the station Medium 

Voltage switchgear including al/ the 

units, all outside plants 

-The detail design and construction 

of the identified new switchgear 

according to the specifications and 

other requirements including the 

essential supply for control and 

protection thereof 

-The removal of identified cabling 

-The supply, installation and 

commissioning of new equipment 

and cabling. 

 

The electrical reticulation system, 

including the station alarms, 

interlocking for switching and the 

SCADA system used for metering. 

The EOD will be included in the 

unit control room and the scope 

comprises: 

-The removal of the identified 

equipment, cabling and field 

instrumentation and disposal or 

packaging thereof as required 

-The design, supply, installation and 

commissioning of all the new 

equipment 

-The replacement, relocation, 

upgrade and/or interface to existing 

stand-alone systems consisting of 

public announcement system and 

the fire detection system 

-Modernization and improvements to 

the relevant plants in terms of 

additional measurements, 

improvement of control and 

protection philosophies 

Revision 1 -Replacement of the Boiler Feed-
ump Turbine Protection (BFPT) 
system with an electronic protection 

-Change in fault levels; where in the 
original ERA it was assumed that the 
current fault levels of 31,5kA will not 
be exceeded. After completion of the 
fault level studies utilising the latest 
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modelling techniques it became 
evident that in order to guarantee 
personnel safety the fault levels had 
to be increased to 40kA in certain 
areas. 

-Increased quantities. In order to 
fulfil the ultimate quest for 
maximised maintainability, flexibility 
and personnel safety an additional 
38 panels have to be installed in the 
LV Switchgear. 

-Incidental unforeseen scope which 
includes more stringent 
environmental requirements for 
switchgear necessitates the 
installation of Air-conditioning  

-Switchgear commissioning was not 
originally planned for  

-The obsolescence of the primary 
measuring devices for energy 
management requires earlier 
replacement  

-The 40kA switchgear requires 
additional installation space that can 
only be achieved by relocation of dry 
transformers currently installed in 
substations  

-Replacement of Diesel Generator 
control panels was not originally 
planned for.  

-The original ERA provided only for 

selected power cables being cut 

back and jointed with new cables. In 

order to reduce outage duration the 

control and protection cables will 

have to enter the switchgear from 

the top and have to be installed prior 

to the outage. This was not provided 

for in the approved ERA 

Revision 2  -Increase power requirements and 

spare capacity resulted in bigger 

size Chargers and longer storage 

times resulted in bigger UPS 

resulting in price increases.  

-Control & cubicle marshalling 

contract was based on a marshalling 

concept that was unacceptable from 

a maintenance and production risk 

perspective. 

-Changes to the interfaces to third 

parties. Interfaces were based on 

assumptions of using direct links but 

differences in systems resulted in 

isolating amplifiers to be included. 

-Design Change Requests were 

Design/Scope changes incurred 

on the following: 

- MV Switchgear additional scope 

and changes  

-LV Switchgear additional scope and 

changes  

- Cabling changes to accommodate 

higher rated voltage for ESP solution  

-MV Switchgear storage costs 

- Temporary supplies/solutions for 

production risk reduction  

 

-Several Civil scope 

Design/Scope changes were 
incurred due to the following: 

-Baffle plate redesign 

-ESP Unit 3 repairs 

-Outage delays  
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made ranging from negative 

compensation events to 

significant compensations of 

which the top ten is listed below:  

 MV Switchgear scope replacement  
 interface to amonia dosing system  
 interface signal rectifications to third 

party systems  
 changes in cabling and cable 

racking  
 vibration system scope changes  
 full termination of cabling  
 boiler Protection change in 

philosophy  
 equipment location changes 
 drum level protection system 

changes  
 interface to Common Plant PLC’s  

 

Incurred undefined scope which 

included: 

-The originally expected C&I 
Supplier was to install the 
attemperator, BFPT, 
Instrumentation, but as they are not 
a Level 1 Plant installation company, 
separate contracts had to be placed. 

-The new supplied attemperator 
supplied was shorter and results in a 
high pressure pipe insert that have 
to be supplied. 

-Additional civil work + HVAC 

requirements (South EDC Room, 

Slurry Plant Control Room, 

Simulator Building repairs, Computer 

Rooms) 

 

additions/requirements became 

apparent to comply with the 

latest HVAC specifications for 

control equipment. Undefined 

Scope as a result of additional 

civil work + HVAC requirements 

which involved the ESP 

Substation A/C’s, Dust Proofing 

ESP SG + Controllers, CED 

Building A/C Maintenance, CED 

Building Maintenance.  

 


