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PROJECT OBJECTIVE

The current energy challenge in Mauritius is to provide reliable affordable energy while transitioning towards more renewable sources thereby meeting the energy needs of its growing economy with the minimum environmental and climatic impact. Whilst renewable energy is expected to form an increasing proportion of the energy mix, it will still be necessary to use utilize coal in the national energy mix. Conventional power production using coal will need to abide by environmental and energy related safeguards. These safeguards will, among other benefits, help to decrease the CO2 emissions of the country. However, the national authorities and operational managers at the power plants are facing technical constraints and assistance will be required to:     
1. Monitor and evaluate the environmental and related performance of the thermal power plants using international best practices;

2. Assess the existing technological and operational conditions of the thermal power plants and advise on international best practices and best available techniques to reduce local pollution and GHG emissions and to improve energy efficiency and performance reliability. 

The CSIR team, on behalf of the CTCN Technical Assistance Response Facility, will assist the Government of Mauritius and the electricity utility companies enhance their efforts regarding the 2 aspects listed above. 

The CSIR Team views capacity building as critical to the outcome of this project and will conduct project activities in a manner that fosters the transfer of knowledge to the local participants. Local capacity building will safeguard long term sustainability of initiatives to improve energy and environmental performance of the Mauritian thermal power plants. For this reason, 2 plants will be pre-selected for detailed environmental baseline study and energy audit. Plant personnel from the remaining 3 plants will be invited to participate in the audits and they will be trained and coached to replicate the audits in their respective plants. 




























Planning and Preparation 
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 The project will be conducted in 34 days over a 6 months period and will comprise of 7 key stages:  
1. Planning and preparation
2. Formal project inception meeting and mission briefing
3. Output 1 - Analysis on performance requirements, formats and monitoring
4. Output 2 – Comprehensive baseline study 
     Project progress update and preparation for site visits
5. Output 3 – Detailed energy audits 
6. Output 4 – Capacity building 
7. Final reporting, project closure and mission debriefing 

Planning and Preparation
Prior to the formal project inception meeting, the relevant officials from the 5 thermal power plants will be requested to complete an energy efficiency questionnaire.  The CSIR Team will use this data to prepare for the project inception meeting and to inform the process of selecting 2 thermal plants which will undergo comprehensive environmental baseline study and energy audits under Output 2 and Output 3. Completion of the questionnaire and collation of other relevant data is expected to take the Mauritian team 1 week. The CSIR Team will take 2 days to review the data and to prepare for the inception meeting. 

Formal project inception meeting and mission briefing
The project inception meeting coordinated by key liaison for the Mauritian Government will be arranged to formally launch the project. The meeting will include the following discussion points:
· Mission background 
· Regulatory framework for the Mauritian power sector and other key information relevant to the country’s climate change mitigation strategies and programs and environmental management
· Mission objectives and expectations
· Roles and responsibilities 
· Timelines and scheduling 
· Presentation on initial data analysis results 
· Selection of 2 thermal power plants which will undergo comprehensive environmental baseline study and energy audit 
· Capacity building and scalability of the environmental and energy audits across all other thermal power plants. 
· Additional data requirements 

This meeting will be conducted via video conference and need not involve travel by either party to Mauritius or South Africa. 

Output 1 - Analysis on performance requirements, formats and monitoring
Activities for output 1 will commence immediately after the project inception meeting. The CSIR Team will request submission of all information relevant to the regulatory framework governing the Mauritian thermal power plants. A 1-2 hours telecom meeting will also be requested with relevant Government officials as part of detailed research into existing legal, licencing and environmental performance monitoring requirements for the sector.   
This phase of the project is expected to commence in Month 1 with final report concluded in month 2.

Output 2 – Comprehensive baseline study using empirical performance data and Output 3 – Energy Audits 
The CSIR Team will request a 45 minutes telecon interview with appropriate government and power plant officials to profile the steam generation, distribution and end use components and to gather any other relevant plant information. 
A telecon meeting will also be arranged at a later stage to give feedback and update on project progress and for planning of site visits to the 2 pre-selected thermal power plants. 
The site visit pre-planning meeting is critical to ensuring successful and positive outcome of the site visits. Items to discuss will include:
· Any existing data gaps and/or additional data requirements which needs to be addressed by the plants in preparation for the site visits
· Site induction procedures and requirements
· Key plant personnel required for the site visits
· Planned plant operational changes that may coincide with the site visit
· Logistics and participation of representatives from the other 3 thermal power plants 

Site work will be conducted over a period of 5 consecutive days with 2 full-days spend at each plant. It is anticipated that one trip will be required for the site visit and it will cover both the environmental baseline study as per Output 2 and the Energy Audit as per Output 3.
This phase of the project is expected to commence in Month 2 with final report concluded in month 5.

Output 4 – Capacity building 
It is expected that the Mauritian Government will arrange a suitable training venue for the 3 days training event and also be in charge of all logistical arrangements as well as catering. The CSIR Team will provide requirements for the training venue.  All training material will be developed and provided for by the CSIR Team.
All delegates scheduled to attend the training will be required to complete training registration forms and to also submit short profiles in advance. It is expected that an appointed key liaison from the Mauritian Government will coordinate this activity and submit to the CSIR Team the completed registration forms.  The training event is planned to take place in month 5/6.

Final reporting, project closure and mission debriefing 
The project close-out meeting coordinated by key liaison for the Mauritian Government will be arranged for final reporting and presentation of project outcomes and recommendations. 
This meeting will be conducted via video conference and need not involve travel by either party to Mauritius or South Africa. 












Output 1
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[bookmark: _Toc474292973]1.1	Review of national and sectoral environmental performance requirements
The work under this activity will involve 2 stages. Firstly, an information sharing session is recommended between the CSIR team (and other appointed consultants) and the relevant officials in the Ministry of Energy and Public Utilities. This session need not involve any travel by either party (to Mauritius or South Africa) and may occur using a video-conferencing facility. 

Stage 1
The information sharing session will be spearheaded by the relevant government officials of Mauritius and include the following:

· All current energy and environmentally-related performance requirements and regulations for power plants in Mauritius are submitted to the CSIR team
· Overview given by the Mauritius team on the background of the performance requirements (i.e. who developed them; how were they developed; any other relevant context)
· Current licensing requirements for thermal power plants with respect to energy and environmentally-related performance
· Particular aspects that the Mauritius government would like to see receive particular attention in the review done by the CSIR team

Stage 2
Approximately 3 weeks after the first session (Stage 1), the CSIR Team will submit a report to the Government of Mauritius as a preliminary review of the sectoral requirements. This initial review report will cover the following elements:

Energy-related performance requirements on:
· Energy content of coal and bagasse used in thermal power plants (quality of primary input)
· Monitoring on usage of coal and bagasse
· Energy output monitoring (final energy exported from thermal power plant to grid)
· Energy loss monitoring over key units of the thermal power plant (especially the boiler units)
· Monitoring and calculation on total energy conversion efficiency

Environmental performance requirements on:
· Monitoring and limiting emissions of Carbon dioxide 
· Monitoring and limiting gaseous emissions of SO2 and NOx
· Monitoring and limiting total emissions as CO2 equivalent
· Monitoring and limiting dust and particulate emissions

Licensing requirements with regard to processes and reporting
· Review of relevant laws, ordinances, regulation, standards (i.e. legal requirements)
· Alignment between legal environmental requirements and licensing process
· Comparison/benchmarking on energy or environmentally-related licensing aspects in Mauritius and other countries  
 
[bookmark: _Toc474292974]1.2	Review of methodologies, reporting formats, and processes 

Under this activity, the CSIR Team will request assistance from the Government of Mauritius to obtain all current reporting templates and procedures from all 5 thermal power plants across the country. The review will then look at the following aspects both in terms of energy and environmentally related reporting:

Methodologies:
· Sampling and measurement of primary energy carriers (coal and bagasse) to a ascertain energy content and impurities
· Measurement techniques and tools for quantifying emissions
· Approach to measuring energy usage and energy losses in thermal power plant operations
· Metrics included in energy and environmental reporting templates
· Frequency of reporting (i.e. monthly, annually etc.)

Reporting formats
· How reporting format allows performance comparisons to thermal plants in other countries
· Ease of analysing reported data in the given format
· Clarity, presentation, and ease of understanding
· Use of electronic submissions for easier data analytics

Processes
· Mode of submitting energy and environmental performance reports
· Accountability for the role of reporting on energy and environmentally-related performance
· Quality checks to ensure complete information
· Archiving of performance reports 
· Usage of energy and environmental reports for reporting into international climate change monitoring structures

[bookmark: _Toc474292975]1.3	Recommendations on improved methodologies, reporting formats, and processes 

Under this section, the recommendations will be developed using a combination of 3 approaches to improve methodologies, reporting formats and processes:

· gap analysis between the methodologies, formats, and processes of Mauritius and a sample of other countries considered to be leading in terms of reporting on energy and environmentally-related performance
· A literature survey will be conducted among other countries who have encountered similar challenges to see which recommendations are applicable and can be transferred or applied in the case of Mauritius
· Consultants (external to the CSIR) will be included in the team to bring extensive experience in reporting, operational improvements, and processes at major coal power plants. For details on the track record and CV of the external consultants, see Section 5 (the project team)  
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[bookmark: _Toc474292976]2.	COMPREHENSIVE BASELINE STUDY USING EMPIRICAL PERFORMANCE DATA

[bookmark: _Toc474292977]2.1	Data collection, background and baseline study of 2 preselected thermal power plants 

After submission of all relevant data from the 5 thermal power plants in Mauritius, the CSIR Team will perform high level energy efficiency and environmental performance analysis and select 2 thermal power plants which will undergo detailed baseline studies and energy auditing. This will be a consultative process with the Mauritian Government to ensure that all factors (i.e technical, environmental, operational and Mauritian Government priorities) are considered in the selection of the 2 thermal power plants. This activity will form part of the Planning and Preparation phase of the project. The names of the 2 plants will be finalised in the project inception and mission briefing meeting. 

The CSIR Team will spend approximately 3-4 months conducting the baseline study. 

This activity will also involve site visits to the 2 pre-selected thermal power plants for detailed site work and interviews with relevant plant personnel.  The site visits will be conducted over a period of 5 consecutive days with 2 full days spend at each plant.

The following activities will be covered: 

Energy-related baseline
· Examining energy-related data recording processes
· Developing baseline energy consumption level
· Collection of site specific data which will include the following auxiliary unit processes in the plant to determine losses (depending on data availability):

· Coal/bagasse handling and drying 
· Cooling towers
· Ash handling
· Coal milling/pulveriser equipment
· Major fan and pump systems

· Differences on configuration between the 5 thermal power plants in Mauritius
· For the same operating regime, differences in efficiency can come down to basic design and how well it is maintained. Lower performance level can be expected from plants of older design. Consequently, the following factors will be assessed:

· Age of power plant (especially key units) and potential deterioration 
· Availability/breakdown/failure of major units in the power plant

· Records on the primary energy inputs to the thermal power plants will also be examined to see if changes occurred in the quality of coal, bagasse or other energy inputs that may have affected overall plant performance. Parameters examined for coal and bagasse will include:

· Ash content
· Moisture
· Calorific value

· Attention will be paid to installed boilers and any data available on the following energy related losses in boiler operations. Such information is expected to be derived from data available in the log-books of the operational shift teams:

· Dry flue gas loss
· Moisture in fuel
· Moisture in air
· Boiler feed methodology of bagasse
· Thermal losses from boiler surface
· Fly-ash and bottom ash losses
 
· Plant operations may also have an impact on the efficiency of a coal power plant over time particularly when the power plant is operated under partial load or other sub-optimal settings. Aspects of plant operations that will form part of the baseline study include:
Average load and capacity load factor
Heat rate and thermal efficiency
Transient operations (disturbances from steady state)
Unplanned Plant stoppages and start-ups
Performance optimisation
	
Environmental baseline study
-	Examining environment data recording processes
- 	Basic inventory list will be developed to capture key equipment related to reducing environmental footprint (i.e. particulate filters, scrubbers, flares etc.)This list will determine if differences exist between the 5 national thermal plants that account for differences in emissions
- 	Collection of site specific data which will include the following depending on data availability:
		
· Efficiency on SO2 emissions captured from onsite scrubbers
· Efficiency on NOx emissions reduced through burners and catalytic conversion units
· Efficiency on reduction of particulate emission via filters
· Water consumption (and relationship to associated energy use)
· Wastewater and other effluents


[bookmark: _Toc474292978]2.2	International best practice and technologies for improving performance

Under this section, the CSIR Team will rely on the relationship that the thermal power plant operator (the utility company) has with the technology provider(s) for the power plant. The approach will include approaching the technology provider(s) to determine the following:

Information from technology provider(s)

· Other countries/locations where similarly configured power plants have been built and the performance of those power plants relative to the plants in Mauritius
· Whether current performance of major thermal power plant components in Mauritius is in line with expectations given the age of the power plant and performance level reached in other countries
· Whether new plant designs have been developed since construction of the newest thermal power plants in Mauritius (and the advantages of these new designs in terms of energy and environmentally-related performance)

Best international practice on technologies for improved energy related performance
In terms of best available technologies for improving energy related performance, only the major power plant components will be considered to ensure effective use of time and budget. Best technologies will be investigated for:

· Cooling towers
· Preheater and Boiler 
· Coal milling/pulveriser units
· Major heat exchanger units
· Turbines
· Generators

For each of these units, a gap analysis will be conducted to compare the performance of equipment installed in the Mauritius thermal power plants to the latest designs for each respective unit. Within the category of boiler technologies, several new options are under development for more efficient coal/bagasse combustion which leads to lower usage rates for coal/bagasse for the same level of electricity output. For thermal power plants in Mauritius, the technologies to be considered in this overview of best technologies will include:

· Circulating Fluidized Bed (CFB) combustion (including supercritical combustion)
· Coal gasification prior to combustion
		
The project team will also develop recommendations on which components of the thermal power plant may be replaced in the short term, medium term, and long term to improve the performance of the thermal power plants. The ranking for major equipment to be replaced will consider the following high level variables:

1. Time required to replace unit (i.e. can the unit be replaced within a normal annual maintenance shutdown or is a longer period required?)
2. Capital expenditure required
3. Estimation on payback period given increase in efficiency resulting from replacement of old technologies (based on these preliminary estimates, further recommendations will follow for closer investigations on the financial merits of replacing certain units of equipment) 

Best international operational and maintenance practice

To complement best technologies, the following additional aspects of best practice will be investigated to determine further opportunities to improve performance:
		
		General operations
· Operation of thermal power plants within their design capacity and parameters
· Coal use accounting (both in terms of quantity and quality used)
· Poor chemistry on both steam and water (which affects both boilers and turbine operation)
· Equipment changeover guidelines and schedules

Knowledge management
· Standard operating procedures and manuals
· Central Technical Library archiving all instruction manuals, technical documents, and training materials
· Diagrams and process flow sheets for key thermal plant units

Energy Efficiency and Energy Management
· Implementation of Energy Efficiency and Energy Management Systems
· Auxiliary systems energy consumption monitoring 
· Energy Auditing and operations task teams

Maintenance plans and processes
· Strength of maintenance planning Department
· Maintenance record keeping and checklists
· Maintenance planning processes
· Condition monitoring and preventative maintenance on key thermal plant units
· Diagnostic tools and instrumentation
· General housekeeping and keeping the environment conducive to good O&M practice

Skills and staff performance
· Evidence of skills gaps for relevant operations staff
· Skills development initiatives
· Performance monitoring of operational staff
· Incentive schemes for staff and clear accountability to drive performance
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[bookmark: _Toc474292979]3.	TECHNOLOGY, PROCESS, AND OPERATIONAL RELATED RECOMMENDATIONS 

[bookmark: _Toc474292980]3.1	Detailed audits in the context of environmental and energy related performance

Activity 2.1 gives an understanding of current operations and status quo while Activity 2.2 shows best international practice. By comparing the outcomes of Activity 2.1 to the best practices explained under 2.2, specific gap areas emerge which direct efforts on the detailed audits. Potential focus areas for the audits will come from the pool of issues below and be grouped as follows.

· Area 1: Standards and level of general operations 

Energy related				Environmentally related
Boiler combustion	and thermal losses	Operation of dust filters
Auxiliary systems (see section 2.1)		Flue gas desulphurization
Overall Plant Load Factor			NOx removal systems
Operation at optimal conditions		Stack emissions
Coal/bagasse usage 

· Area 2: Age of thermal power plant units and scope for equipment replacement/upgrade

Energy Related				Environmentally related
Cooling towers				Dust filters
Preheater and Boiler			Flue gas desulphurizer
Coal mill/pulveriser			NOx removal systems
Turbine and generator
Major heat exchanger units
Condensate return systems

· Area 3: Energy Efficiency and Energy Management

Energy Efficiency Audit and Implementation	
Energy use monitoring and targeting		
Optimisation of major systems (steam, compressed air, pumps, fans)
Energy performance indicators
Continuous improvement
						
· Area 4: Maintenance and Knowledge Management

Maintenance				Knowledge Management
Planning processes				Training manuals
Record keeping/checklists			Operating procedures
Condition monitoring			Diagrams and flowcharts
Diagnostic tools				Central library/archive
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4. [bookmark: _Toc474292981]TRAINING PACKAGE FOR CAPACITY BUILDING

[bookmark: _Toc474292982]4.1	Designing open access training programme for capacity building  
The CSIR Team will design a training package for the relevant Mauritian Government Officials and personnel from all 5 thermal power plants. The training package will be structured in a manner that allows the trained officials to scale-up local capacity and to adapt the training tools for future training needs. The training package will be structured as follows: 

· Technical Training on optimisation of energy systems  	- This training package is aimed at technical people responsible for operation, engineering and maintenance activities at the thermal power plants. This would be suitable for delegates with an engineering and technical background such as engineers, technicians, engineering and technical managers at the thermal power plants.  This will be delivered in Day 1 of the 3 day training event. 

· Implementation of an Energy Management System for targeting and monitoring energy and environmental performance  	- This training package is aimed at both technical people responsible for operation, engineering and maintenance activities at the thermal power plants as well as top management executives for these plants. The training is also targeted at government officials who will be responsible for performance monitoring of the thermal power plants. Professional profile of delegates targeted for this training is not limited to engineering and technical background only but includes finance, procurement, management, environmental health and safety and other disciplines.  This will be delivered in Day 2 and Day 3 of the 3 day training event. 


[bookmark: _Toc474292983]4.2	Implementation of Training Programme (3 Days Training event) 

The training will be done by 2 experts covering modules outlined below. The training will be conducted over 3 days. The Government of Mauritius will organise the training venue and the CSIR team will advise on training venue requirements. All training content and material will be provided by the CSIR Team.  Provision of training material is based on classroom size of 20 delegates for the technical training (Energy System Optimisation:  Steam System) on day 1 and 20 delegates for Energy Management System training on both day 2 & 3.  

Day 1: Energy System Optimisation:  Steam System
Topics to be covered in the training will include: 
· Energy Efficiency gaps in thermal power plants  
· Energy Management best practices in thermal power plants
· Energy Systems Optimisation – pumps, compressed air and fan systems 
· Power Generation System – turbines and generators 
· Implementation of Energy Management System in thermal power plants
· Advantages and implications of using a Systems Approach to energy efficiency
· Measurements required to manage steam generation efficiency 
· Calculation of  individual boiler and overall plant generation efficiency
· Calculation of specific steam generation losses 
· Identification  and prioritization of areas of potential boiler and overall plant generation efficiency improvement 
· Operational impact of backpressure and condensing steam turbines
· Evaluation of  the effectiveness of system insulation 
· Evaluation of the primary economic impact of condensate recovery 
· Economic impact of all aspects of steam system operation 
· Application of the USDOE Steam Best Practices software tools (SSSTA, SSAT and 3EPlus) and / or other resources to evaluate steam systems, identify optimization opportunities in industrial plants and conduct an impact level analysis.


Day 2&3: Energy Management System 

· Energy Management in Industry
· Overview of what an Energy Management System is
· The need for top management commitment
· Establishing an effective energy policy 
· Conducting Energy review
· Understanding energy drivers
· The need to consider energy in plant operational controls 
· Including energy in procurement policy and design
· Key metrics for monitoring thermal power plant performance 
· How to develop energy management plans
· How to measure energy performance improvement – the importance of selecting the correct energy performance indicators 
· The financial appraisal of energy efficiency projects (e.g. Life Cycle Costing)
· Day to day operation of energy systems
· Checking of energy systems for performance and effectiveness
· Management review
· How to manage the project of implementing an energy management system
· Integration of energy management into other management systems

The CSIR Team will also undertake capacity building activities informally as the team goes through the different aspects of the project and interaction with the Mauritian Team. The site visits to the 2 thermal power plants under Output 2 and Output 3 will also be used to share and transfer knowledge to plant personnel from all 5 participating thermal power plants.  
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Riyaz A. Papar 
Independent Consultant: Energy Systems Optimisation 
CSIR National Cleaner Production Centre – South Africa (NCPC-SA)



Riyaz is Director: Energy Assets & Optimization and on the Management Team at Hudson Technologies Company. He is responsible for consulting engineering and energy systems optimization service offerings at Hudson. He has been with Hudson since 2002, as an Energy Consultant initially, and then assumed a leadership role as Director. He is a registered Professional Engineer (Mechanical Engineering) and Certified Energy Manager. 

Riyaz’s expertise lies in the area of energy efficiency and optimization of industrial energy systems, specifically steam, waste heat recovery, refrigeration / chiller systems and power generation. He has over 25 years of industrial energy experience and BestPractices for Energy Asset Management in process industries, chemical plants, refineries, food processing, pulp and paper and large manufacturing assembly plants. He has worked with more than 150 industrial plants and provided energy saving assessments, system optimization training and engineering consulting services to them. Riyaz has also worked on several turn-key projects in the industry. 
Riyaz is a US DOE Steam Qualified Specialist and a Steam BestPractices End-User & Qualified Specialist Training Instructor. He has been involved in the development of several US DOE Tools and Resources for Industry. Riyaz is also a United Nations Industrial Development Organization (UNIDO) energy efficiency expert and has worked on missions in South Africa, Philippines, Vietnam, Thailand, India, Indonesia, Kazakhstan and Egypt. He has published more than 35 technical reports and articles in peer-reviewed journals and conference proceedings. 
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Barry Parkin
Independent Consultant: Steam System Optimisation and Power Generation Systems 
CSIR National Cleaner Production Centre – South Africa (NCPC-SA)


Barry is a registered professional engineer with a BSc Mechanical Engineering degree from the University of Witwatersrand obtained in 1987. He has a Government Certificate of Competence (GCC) qualification and industrial experience spanning over 29 years with extensive technical and operational experience in steam systems optimisation and power generation. 

Barry’s engineering career started at Eskom’s Matimba power station in 1989 where he managed the construction of 665 MW turbo-alternators and dry cooled condensers. He then transferred to the Power Station Engineering section at Eskom Head Office where he served on the materials handling team, designing conveying and pumping systems for handling coal and ash. In 1992, he was appointed as an Engineer for Tutuka Power station responsible for optimising the auxiliary plant. This included coal, ash, effluent, water and air systems associated with the power station. In this capacity, he led initiatives to increase plant reliability and to reduce operating costs.  Following the successful tenure at Tutuka Power Station, he returned to Eskom Head Office in 1996 where he served as a Senior Engineer responsible for materials handling and design and support for all Eskom’s power stations. 

In 1997, Barry joined Simunye Sugar Mill in Swaziland as a Boiler and Powerhouse Engineer responsible for the operation and maintenance of 3 JT 55 tph coal & bagasse fired boilers, turbo generators and associated auxiliaries. In this role, Barry led and trained a team of 45 operation and maintenance personnel. He was also in charge of the design, commissioning and operation of a new 100 tph boiler fired only with bagasse. He later served as a Plant Engineer for the mill.

In 2000, he joined Illovo Sugar Umfolozi Mill as an Engineer responsible for the operation and maintenance of 3 coal & bagasse fired boilers with power generating capacity of 13 MW. In this capacity, he executed various engineering projects including the implementation of DCS based control system for the boiler and powerhouse, extensive replacement of major systems associated with the boiler (superheaters, economisers, main generation bank retube, fuel handling system etc.). Barry then assumed the role of Project Engineer for the mill.  

In 2003, Barry joined SAPPI Stanger Mill as a Utilities Engineer responsible for the operation, optimisation and maintenance of 4 boilers as well as the water and effluent systems. He was later deployed as Pulp Mill Engineer working on the design and commissioning of a new bleaching sequence as well as optimisation of the bagasse handling system for the de-pithing plant. 

From 2008-2009, Barry served as an Engineering Manager for LignoTech and was instrumental in setting up the company’s maintenance team and improving equipment reliability. In 2009, he joined Gledhow Sugar as an Engineering Manager responsible for the full engineering function at the sugar mill as well as the operations in the Front End, Steam and Power Generation sections for the plant comprising of 5 boilers with combined capacity of 220 tph steam at 31 bar and 300 0C and 3 turbines generating 15MW electricity. Barry is a UNIDO Certified Steam System Optimisation Expert and Trainer. 


[image: ]Alf Hartzenburg
National Project Manager - Industrial Energy Efficiency 
CSIR: National Cleaner Production Centre – South Africa (NCPC-SA)



Alf joined the CSIR NCPC-SA as a project manager in the Industrial Energy Efficiency Project (IEE Project) in 2012. Since then he has taken on the responsibilities of National Project Manager for the Industrial Energy Efficiency Project leading initiatives to implement sustainable energy efficiency and energy management practices across various industrial sectors. He also leads stakeholder engagement activities with key role players within government and private sectors. 
Alf is a UNIDO certified expert in three Industrial Energy Efficiency disciplines – Energy Management Systems (EnMS) as well as Steam and Compressed Air systems optimisation (ESO) – and is one of a handful of local experts also qualified to present expert-level training both locally and internationally.  He is a Certified Energy Manager (CEM) and one of five UN EU Green Flower Ecolabel trainers in South Africa. He is also a co-opted member, in an advisory capacity, of the South African Parliamentary Portfolio Committee on Energy (PCE).
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Ngoanathari Maja
Project Manager
CSIR National Cleaner Production Centre – South Africa (NCPC-SA)




Ngoanathari joined the CSIR NCPC-SA in 2013 as a Project Manager. In this capacity, she supports industry by providing technical assistance and advice on the adoption and implementation of resource efficient cleaner production methodologies to lower the environmental footprint and operating costs for companies. This includes a focus on energy and water efficiency technical assessments, energy systems optimisation and implementation of ISO 50001 aligned Energy Management System. She is a UNIDO certified Energy Management System Expert and also a Trainer on Resource Efficient Cleaner Production and Energy Management System implementation.   

Ngoanathari holds an MS Degree in Engineering Management from the Old Dominion University, Norfolk, Virginia, USA, and a BTech Project Management from Tshwane University of Technology (TUT). She also holds a (BTech) Chemical Engineering from TUT. Prior to joining the NCPC-SA, she worked as Process Engineer at multi-national automotive components manufacturer Johnson Matthey. Other positions she has held include Project Coordinator at Johnson & Johnson, and Production Coordinator at Dow Chemicals. She has six years of technical and management experience in projects, production, and operations management in bulk chemical manufacturing, industrial and specialty gasses manufacturing, and advanced materials process technology (precious metals) industries. She also has two year’s healthcare sector experience where she served in support roles for strategic planning, business intelligence, sales & marketing, health economics and, market access strategy implementation.  

[image: ]

Lehlogonolo Chiloane
Senior Researcher – Energy Macro Economics
CSIR Energy Centre

Prior to joining the CSIR in August 2016, Lehlogonolo spent the past 5 years working within the fields of energy management, resource optimisation, minerals processing and climate change. She has previously worked on Measurement and Verification of various energy efficiency projects across South Africa. She holds BSc and MSc Chemical Engineering degrees from the University of Cape Town. She has held various roles at the University of Cape Town and the South African National Department of Environmental Affairs
[image: ]Dominic Milazi
Research Group Leader – Energy Markets and Policy
CSIR Energy Centre




Dominic is Research Group Leader for Energy Markets and Policy at the CSIR Energy Centre where he is responsible for identifying research priority areas in South Africa's Energy Sector and providing input on proposed policies, regulations, and legislation. He has gained experience in project development under the Renewable Energy Independent Power Producers Procurement Program (REIPPPP) framework as part of the Karoshoek CSP Solar One team, project management with the Department of Energy looking mostly at the SA Wind Energy Programme, and was also part of the SWH-500 solar water heating pilot project hosted at CEF (funded by the UNDP and the Global Environmental Facility)



[bookmark: _Toc474292985]5.1	Summary of lead roles and timelines 
(Activity numbers referenced from CTCN Request ID #2015000025)
	Role
	Project Lead

	Activity 1.1
	Dominic Milazi/Lehlogonolo Chiloane

	Activity 1.2
	Dominic Milazi/Lehlogonolo Chiloane

	Activity 1.3
	Dominic Milazi/Lehlogonolo Chiloane 

	
	

	Activity 2.1
	Alf Hartzenburg/ Riyaz Papar/ Barry Parkin/ Ngoanathari Maja

	Activity 2.2
	Alf Hartzenburg/ Riyaz Papar/ Barry Parkin/ Ngoanathari Maja

	
	

	Activity 3.1
	Alf Hartzenburg/ Riyaz Papar/ Barry Parkin

	
	

	Activity 4.1
	Alf Hartzenburg/Ngoanathari Maja

	Activity 4.2
	Alf Hartzenburg/Ngoanathari Maja



	
	Calendar months

	Activity
	1
	2
	3
	4
	5
	6
	7
	8

	1.1
	
	
	
	
	
	
	
	

	1.2
	
	
	
	
	
	
	
	

	1.3
	
	
	
	
	
	
	
	

	2.1
	
	
	
	
	
	
	
	

	2.2
	
	
	
	
	
	
	
	

	3.1
	
	
	
	
	
	
	
	

	4.1
	
	
	
	
	
	
	
	

	4.2
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	Activity
	Comments
	Project Lead
	Duration
	Location

	
Planning and Preparation 
	
Review of submitted data and information relevant to the project in preparation for the project inception meeting. 

	
Alf Hartzenburg
Riyaz Papar
Barry Parkin
 Ngoanathari Maja
Dominic Milazi
Lehlogonolo Chiloane

	
2 Days
(month 1)


	
South Africa


	
Project Inception 
Mission briefing

	
Project Inception meeting 

Mauritian team to provide data and information relevant to the project prior to the inception meeting.  

A comprehensive guide for data requirements will be sent to the Mauritian team prior to the inception meeting.
	
Alf Hartzenburg
Riyaz Papar
Barry Parkin
 Ngoanathari Maja
Dominic Milazi
Lehlogonolo Chiloane

	
	
South Africa
(video conference)

	TOTAL WORKING DURATION
	
	
	2 DAYS
	

	Output 1: 
Comprehensive analysis on environmental performance requirements, formats and parameters for periodic reporting and applied technical methodologies to assess environmental performance and processes by the Government of Mauritius in granting licence(s) for thermal power production plants.


	Activity
	Comments
	Project Lead
	Duration
	Location

	1.1
Undertake a review of national and sectoral environmental and energy related performance requirements relevant to thermal power plants
	
Mauritius government to share enacted requirements
Information exchange session recommended 

Desktop study
	
Dominic Milazi
Lehlogonolo Chiloane
	
2 Days
(month 1)
	
South Africa
(video conference)

	1.2
Undertake a review of methodologies, reporting formats and processes applied by thermal power producers to submit periodic reports on environmental and energy related performance
	
Mauritius Government and Power Plant Staff to share all methodologies, templates, processes etc.

Desktop Study
	
Dominic Milazi
Lehlogonolo Chiloane

	
4 Days
(months 1 -2)
	
South Africa

	1.3
Provide operational recommendations on improved methodologies, reporting formats, and processes for assessing environment and energy energy-related performance
	
Desktop study

Final recommendations report as output
Runs parallel to activities 1.1, 1.2, and 1.3
	
Dominic Milazi
Lehlogonolo Chiloane

	
4 Days
(months 1 -2)
	
South Africa



	TOTAL WORKING DURATION
Total Calendar duration
	
	
	10 DAYS
2 months
	

	Output 2: 
Baseline study of 2 pre-selected thermal power plants in Mauritius focusing on technical configurations, applied fuels, plant/boiler specific environmental and energy related performance. The technical configuration and performance of the thermal power plans are mapped against international best practices.


	Activity
	Comments
	Project Lead
	Duration
	Location

	2.1
Undertake a detailed background and baseline study using empirical performance data covering 5 years from 2 pre-selected thermal power plants on environmental and energy-related performance, power plant configuration, boiler technologies and application of fuels and fuel mix with seasonal variations
	
Project team to be granted access to thermal plant design and technical data

Completion of questionnaires by relevant Official(s) in Mauritian Government and thermal power stations 

Submission of available electronic records relevant to environmental and energy performance of the plant.
 
Mauritian Government to provide relevant historical laboratory test reports.

Conduct 45 minutes interview(s) with relevant Mauritian Government Official(s) and management of each thermal power station to:

1. Gather operational, management and technical information about the thermal power plant
2. Scope the steam system and profile the steam generation, distribution and end-use components

Review and analysis of preliminary environmental and energy baseline data 
	
Alf Hartzenburg
Riyaz Papar
Barry Parkin
 Ngoanathari Maja





	
2 Days (months 2)







	
South Africa 


	
	
Site visits planning and preparation: A video conference session to be arranged with the Mauritian Team to:
· Present preliminary data review and analysis 
· Address any data gap issues
· Discuss and finalize details of the site visits 2 preselected thermal plants (i.e. outline of audit program and schedule, site induction requirements and logistics). 
	
Alf Hartzenburg
Riyaz Papar
Barry Parkin
Ngoanathari Maja


	
1 Day
(month 2)
 
	
South Africa

	
	
Conduct detailed environmental and energy baseline studies for the 2 preselected thermal plants (including site visits).

To include detailed energy audit as per Outcome 3, Activity 3.1 requirements.  
	
Alf Hartzenburg
Riyaz Papar
Barry Parkin

	
5 Days 
(month 2/3)
	
Mauritius


	2.2
Conduct research on international best practices and best available technologies for improving environmental and energy related performance using comparable plant configuration, boiler technologies and application of fuels and fuel mix with seasonal variations
	
Research international best practices and provide comparative analysis of Mauritian thermal power plants performance against international best practices and standards



Present outcomes and final report (month 4)
	
Alf Hartzenburg
Riyaz Papar
Barry Parkin

	
4 Days
(month 3/4)




	
South Africa

	TOTAL WORKING DURATION
Total Calendar duration
	
	12 DAYS
3 months
	

	Output 3: 
Technology, process and operational related recommendations to improve the environmental and energy related performance of the five thermal power plants

	Activity
	Comments
	Project Lead
	Duration
	Location

	3.1
Conduct rapid audits of the five thermal power plants in the context of environmental and energy related performances and provide a set of recommendations to improve performance of the plants in line with international best practices and available technologies
	
Conduct detailed  energy audits at 2 pre-selected thermal power plants
	
Alf Hartzenburg
Riyaz Papar
Barry Parkin
	
-To be combined with Activity 2.1  
(months 3/4)
	

Mauritius


	
	
Research and model potential environmental and energy related improvement opportunities. 

Potential improvement opportunities to be evaluated on technical and economic feasibility. GHG reduction potential for each improvement opportunity to be evaluated as well. 

Project report compilation and presentation
(video-conferencing with  relevant stakeholders)

	
Alf Hartzenburg
Riyaz Papar
Barry Parkin

	
6 Days
(months 3 to 5)

	
South Africa


	TOTAL WORKING DURATION
Total Calendar duration
	
	6 Days
(3 months)
	

	Output 4: 
Training package and capacity building of national and local officials on monitoring and assessing environmental and energy related performances for thermal power plants (12 Days over months 2-6)


	Activity
	Comment
	Project Lead
	Duration
	Location

	4.1
Design open access training programme aimed at raising capacity of government officers on monitoring of environmental and energy related performance of thermal power plants
	
Design, Review and preparation of training material and training event

	
Alf Hartzenburg
Ngoanathari Maja 
	
1 Day
(months 5/6)
	
South Africa






	4.2
Implement the training programme by conducting a three-day training-of-trainers workshop with participating officers from government and relevant municipalities.
	
Delivery of training - Day 1 

Environmental and energy related performance reporting and monitoring for thermal power plants

Performance Improvement for thermal power plants

Steam System Optimisation 

Delivery of training - Day 2

Implementation of Energy Management System at thermal power plants

Delivery of training - Day 3

Implementation of Energy Management System at thermal power plants.
	
Alf Hartzenburg








Alf Hartzenburg
Ngoanathari Maja



Alf Hartzenburg
Ngoanathari Maja

	
3 Days
(months 5/6)

	
Mauritius

	TOTAL WORKING DURATION
Total Calendar duration
	 
	4 Days
(2 months)
	

	

	Project Closure 
(Final project report compilation and presentation. Mission debriefing)

	Alf Hartzenburg
Riyaz Papar
Barry Parkin
 Ngoanathari Maja
Dominic Milazi
Lehlogonolo Chiloane

	0.25 Day
(months 6)

	South Africa
(video conference)

	GRAND TOTAL WORKING DURATION
Grand Total Calendar duration
	
		34 DAYS
5-6 Months
	




6. [bookmark: _Toc474292986]FINANCIAL PROPOSAL  
Financial Proposal CSIR (and other consultants)
Title: Assessment and identification of technology needs and best practices for reducing the GHG emitting potential of the energy sector in Mauritius The format shown below is required in preparing the Financial Proposal.


1. Cost Breakdown by Cost Component: 
Prices in USD are inclusive of VAT / All Taxes & fees (if applicable). 

	No
	Description of deliverables
	Name / Designation of the Proposed Staff
	*Total Period of the Engagement (Days) –per categories of staff assigned
	Rate / Cost per day (USD)
	Total in USD 

	1
	Planning and Preparation
	Dominic Milazi
Lehlogonolo Chiloane
Ngoanathari Maja
Alf Hartzenburg
	1 
 1 
 2 
 2
	696 
 580 
 437 
 696
	696 
 580 
 874 
 1 392

	2
	Outcome 1
	Dominic Milazi
Lehlogonolo Chiloane
Ngoanathari Maja
Alf Hartzenburg
	4 
 4 
 -   
 -   
	696 
 580 
 437 
 696
	2 784 
 2 320 
 -   
 -   

	3
	Outcome 2
	Dominic Milazi
Lehlogonolo Chiloane
Ngoanathari Maja
Alf Hartzenburg
	-   
 -   
 -   
 5
	696 
 580 
 437 
 696
	-   
 -   
 -   
 3 480

	4
	Outcome 3
	Dominic Milazi
Lehlogonolo Chiloane
Ngoanathari Maja
Alf Hartzenburg
	-   
 -   
 -   
 2
	696 
 580 
 437 
 696
	-   
 -   
 -   
 1 392

	5
	Outcome 4
	Dominic Milazi
Lehlogonolo Chiloane
Ngoanathari Maja
Alf Hartzenburg
	-   
 -   
 4 
 4
	696 
 580 
 437 
 696
	-   
 -   
 1 749 
 2 784

	6
	Project Closure
	Dominic Milazi
Lehlogonolo Chiloane
Ngoanathari Maja
Alf Hartzenburg
	0.25 
 0.25 
 0.25 
 0.25
	696 
 580 
 437 
 696
	174 
 145 
 109 
 174

	
	
Total
	
18 651





	No
	Description of deliverables
	Name / Designation of the Proposed Staff
	*Total Period of the Engagement (Days) –per categories of staff assigned
	Rate / Cost per day (USD)
	Total in USD 

	1
	Planning and Preparation
	
Riyaz Papar
Barry Parkin 
	2 
2
	1 500 
 520
	3 000 
1 041

	1
	Outcome 1
	
Riyaz Papar
Barry Parkin 
	-   
-   
	1 500 
 520
	-   
-   

	2
	Outcome 2
	
Riyaz Papar
Barry Parkin
	8 
8
	1 500 
 520
	12 000 
 4 164

	3
	Outcome 3
	
Riyaz Papar
Barry Parkin
	
2 
2
	1 500 
 520
	3 000 
1 041

	4
	Outcome 4
	
Riyaz Papar
Barry Parkin 
	-   
-   
	1 500 
 520
	-   
-   

	6
	Project Closure
	
Riyaz Papar
Barry Parkin 
	0.25 
0.25
	1 500 
 520
	375 
130

	
	
Total
	
24 750


Running Costs 
	No
	Description 
	Total in USD

	1
	Training Material 
	669

	Total
	669



Running Costs (Travel costs)
	No
	Description 
	Total in USD

	1
	S&T
	2 000

	2
	International Airfare
	2 082

	3
	Car Hire
	499

	4
	Accommodation
	1 200

	Total
	5 780




1. Total estimated work days to complete the tasks:  34 days +/- 10%.

2. Total Lump Sum:	      42 459   USD. EXCLUDING TRAVEL COST 				Total Lump Sum:	     49 851 USD. INCLUDING TRAVEL COST

 
The fee is all inclusive of VAT / All Taxes & fees (if applicable).  Any travel, if authorized by CTCN, will be made in accordance with CTCN travel policy. 


For:

Name: --------------------------
Authorised Signatory: -------------------
Name: --------------------------------------
Designation: -------------------------------
		_______________________________________         
				Signature


										Date: ____________/ 2017
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