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Contractor

Name of the Local CBO providing the report Solar Turbine Group Lesotho

Address P.O. Box 478, Maseru, 100

Persons in charge of the final report Lengeta Mabea, Kopano Tsenoli, Matthew

Orosz, Amy Mueller

Identification of the project

Project name in English language: Support for Solar Technology Economic Activity iedotho via
Education, Training, and Technology Transfer

Project partners’ names: National University of Lesotho, STG International
Agreement number. LSO/SGP/OPS/Y2/CORE/CC/2012/14

Type of project: Renewable Energy, Sustainability, Training

Location: Maseru and Roma, Lesotho

Start-up Date: 31 October 2012

Completion Date 15 March 2015

Participants/beneficiaries * Capacity Building/Training

Number of females: 200 Number of females: 4
Number of males: 550 Number of males: 26
Number of children: 0 Number of children: 0

* Projected as students enrolled in the scienceiJat over the next 10 years.

Budget and finance

Total Project Cost: $ 57,288.00
Amount received under this Agreement: $47,338.0
Amount received from other sources of funding: 0%
Contribution of the Local CBO and Partners: 9,90
Overview

This project supported the solar energy ecosystehinaLesotho by conducting education, trainingd an
technology transfer of micro-scale concentratedrsmbwer (CSP) technology. This approach uses sola
thermal collectors and heat engines capable ofl&mepusly providing both electricity and hot watier
rural institutions such as health clinics and s¢hioo

Our project built competency in CSP technology tigtoa focus on education and training for sciestist
engineers and technicians working at ATS and th@Nal University of Lesotho; programs put in place
will continue to educate future generations ofrteais and students as this knowledge capacityteréas
within the institutions. In addition, other intsted parties (e.g. technical training college repnéatives
and government officials), were invited to partatigpin the training courses. Under this grant oy
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training took place on the premises of both ATSybBé&tsoana, Maseru) and NUL (Roma) as well as site
visits to STG International’s test facility at thenistry of Health’s Pilot Health Clinic in the Bea

District. Demonstration solar collector systemsewveonstructed at ATS and deployed at NUL as a
teaching tool.

Activities
The approach, as described in the original propasak follows:

An education, training, and technology transfergpaon will be focused on constituents within the
technical community in the Government of Lesotha d@he National University of Lesotho. This
intervention will sustainably facilitate ongoingueztional efforts via these two venues for trairfungire
generations of students and engineers.

The approach will progress in the following stages:
Stage 1 Classroom Training
Stage 2 Hands-on Training: design, fabricatiostjig of Solar CSP system
Stage 3 Installation of a solar thermal test lobN@EL for use in courses
Stage 4 Development of a CSP curriculum for udeUit

All of these activities were completed successfullihe classroom training was completed in May 2013
the hands-on training in January 2014, and instatieof the test system at NUL in February of 2015.
Solar curriculum used for the classroom trainingng with specialized hands-on laboratory exergises
were developed. Specific milestone achievememtsl@scribed here.

1.0 Partner orientation, scheduling meetlIMPLEMENTED: this meeting was held at NUL on Jan 9,
2013, and included representatives of the projeapignents (STG Lesotho, ATS, NUL).

Figure 1 Project Proponents Discuss Plans for Calboration at NUL

1.1-1.7 CSP Training Modules and 2.1-2.2 Rapidd®yping and Review training Modules
IMPLEMENTED These training activities were conducted over sghs&ssions in Maseru at
Lehakoe conference center and at ATS facilitiesiaddided participation by ATS and STG staff,
NUL faculty, and interested stakeholders from gawsgnt, industry and training colleges. 21
Persons were trained and evaluated across a rasgdl®in Concentrating Solar Power and solar
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engineering and manufacturing.
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Figure 2 STG intern Zara L'Heureax demonstrates tle operation of a 2-axis pryheliometer (an instrumen
for measuring the intensity of sunlight) to site \&it participants from ATS and NUL.

2.3 Procure Materials and Equipment based on BMaterials and workshop upgrade schedule.
IMPLEMENTED: Supplies and materials based on a bill of matefal the solar collector
demonstrations were procured in January 2013. geugnt for the workshop upgrade and rapid
prototyping module included a high performance QN&thine, Mig/Tig welder and peripherals.

e =

-"'-'-i:higur-e 3 Matefialé for the CSP training cour arelivered to ATS in February 2014
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Figure 4 Participants in the training course demostrate their learning through hands-on activities sich as
using the CNC machine to rapidly prototype solar tehnology

2.4 Workshop assembly of solar trough demonstratpiVIPLEMENTED: A demonstration solar
trough was constructed by STG staff and particgahthe training course and installed at ATS 6420
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igure 5 A demonstration parabolic trough collecto (PTC) was constructed at ATS
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2.5 Commissioning of Solar Trough Demo IMPLEMENTEDhe demonstration parabolic trough
collector for NUL was established in January 2048 eommissioned in February.
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Figure 6 STG's team commissioning the NUL demonsdtion Parabolic Trough Collector (Feb 2015)
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2.6 Visit to Pilot Solar ORC unit at Matjotjo IMPINEENTED: This activity was executed on January 30,
2013.

Figure 7 STG Director Amy Mueller demonstrates theoperation of the CSP facility installed at Matjotjo

3.1 Standard Operating Procedures and Safety Rdwie8olar Thermal Test Rig IMPLEMENTED:
The NUL Faculty were provided with onsite trainisgd documentation (operation and maintenance) for
their CSP demonstration system.

3.2 Solar Resource Assessment IMPLEMENTHDirect Normal Irradiance [W/fhmeasurement
capability is achieved by use of a DayStar hand helttmeter with collimator tube delivered to NUL
faculty.

3.3 Optical and thermal efficiency measurementBIIMMENTED: The efficiency of the PTC installed
at NUL is measured by means of enthalpy gain it transfer fluid using a flow meter and the
temperature change across the collector. Thisepsois fully described in the documentation prowitte
NUL.

4.1 Distillation of Training modules 1.1-1.7, ptiaams 2.1 and 2.4-2.6, and Activities 3.1-3.4
IMPLEMENTED: STG has consolidated all data from the trainengys supplemental materials and
invited project proponents to an online sharep(mbpbox) to access these education materials.

4.2 Quantitative and qualitative comparison ofa&lanels and CSP technologies REVISED AND
IMPLEMENTED: Given that the project output involved study anaduction of a thermal solar
technology, the comparison to burning LBGppropriate and implemented in the developroétite
thermodynamic lab exercise for NUL students.

4.3 Development of lecture materials IMPLEMENTEDBurriculum related materials are consolidated
on the sharepoint as referenced in 4.1.

NUL staff is evaluating the demonstration
CSP plant and in the process of integrating madsein#o syllabi for use in the upcoming academiarye
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Outreach Activities IMPLEMENTED:STG participated at the GEF Sustainability Everi¥aseru with
promotional materials and demonstration of its qggie CSP collector.

Figure 8 STG and ATS engaged in public outreach ahe GEF Sustainability event in Maseru

Results

As projected in the initial proposal, expected outes and deliverables for this program were:

- Training of 10-20 individuals in the solar techogy

- Upgrade of lab facilities at joint Solar Turbi@eoup Lesotho / ATS lab and NUL

- Construction of a solar collector test loop atlNid be used as a hands-on teaching tool

- Hiring of one full-time Mosotho solar energy tadtian to anchor long-term maintenance

- Use of installed CSP systems for raising awarepnésustainability issues & climate change

Despite delays requiring an extension of the peréorce period of the grant, the proponents
managed to successfully implement all core actigivf the project and substantially meet its
major objectives, including:

- Raising awareness of Concentrating Solar Powarsastainable energy technology

- Training local partners and stakeholders in tle®th and practice of CSP solutions

- Training over 25 participants in relevant engimegmethods including rapid
prototyping

- Building the capacity for local manufacturing dbE technology

- Validating the learning of trainees through evatues and hands-on production of CSP
collectors

- Installing a demonstration CSP system at the Nldim@us for use in teaching

- Developing education materials including classraefarences and guided laboratory
exercises appropriate for undergraduate students
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Detailed reporting on the implementation of thestevdies is available in the interim reports
submitted to GEF throughout the course of thisquj The final activities occurring since the
last interim report (November 2014) include thddwing:

1. STG Lesotho trained 5 new students in CNC machining

2. The NUL Demonstration system was installed and c@sioned, providing a critical
tool for expanding hands-on renewable energy educat Lesotho.

3. Curriculum materials including electronics and thedynamics lab exercises was
developed

4. Documentation (Curriculum and technical specifimagi and manuals) was consolidated
in an online sharepoint

The immediate benefits of this program for partcifs has been an improvement in level of
understanding of solar technologies among the aelestakeholders in Lesotho, including individuals
from educational institutions, government bodiex| the private sector.

The long term benefits of this program will furthieclude training of students at NUL over many gear

to come, building up an emerging workforce readytackle the challenges of energy delivery in the
Mountain Kingdom.

New Developments and unexpected difficulties/probias:

Relative to implementation of the grant, the latggwllenges experienced were delays in the schedul
due to procurement issues or scheduling conflicteumt partner organizations. These difficultieseve
all overcome by extending the grant period by agpnately 6 months, and no further problems were
encountered.

Remarks/lesson learned

More than expected, this project has made us agfdahe extensive interest in solar energy
amongst the Basotho. There are regularly indivgludo arrive at one of the project sites (ATS
in Khubetsoana or NUL in Roma) to ask more aboetéthnologies we use, how they work,
how they can be deployed in Lesotho. Currentlyefage several interns working on the next
generation of solar technology — including soméesotho’s best students who earned
scholarships to pursue Mechanical Engineering dsgabroad.

Overall, the project partners very much wish toh&EF for their support for this initiative via
the small grants programs. As enthusiasm andtsesoitinue to be achieved, we hope to
maintain a collaborative relationship and an ogemael of communication regarding follow-on
activities building on the success of this progutl extending to relevant energy access and
sustainability outcomes for rural communities irsa#o.
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Sustainability achieved:

1. The *“teach the teachers” design of this program fessilted in a long-term solar energy
curriculum to be used by the NUL Department of Rtgysand Electronics, including both
classroom lessons and a hands-on solar CSP testenod

2. Awareness of the opportunities for use of solargyneand the domestic manufacture of solar
energy systems, has spread through the communMageru, resulting in an increased demand
for involvement with STG projects; this will leadtettly to every-growing impact and results.

Date: Proposed by:
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Annex F: Final Report on the use of funds

Project Number: LSO/SGP/OPS/Y2/CORE/CC/2012/14

Project Title: Support for Solar Technology Economic Activitylinsotho via Education,
Training, and Technology Transfer

Name of the Local NGQ Solar Turbine Group Lesotho

Total Amount of Funds Under the Agreement $47,338.00
Date of signature of the Agreement 31 October 2012
Date of Report: 23 March 2015

FOR THE ENTIRE PERIOD OF THE GRANT

General category of Global Budget Expenditures Balance

expenditures

Manpower/labor 0.0( 0.0D 0.00

Training/Seminar/ 11,400.00 13,925.66 (2525.66)

Workshops, etc..

Contracts 0.0C 0.00 0.00

Equipment/Furniture 35,438.00 31,968.98 3,469.02

Others (specify): 500.00 577.31 (77.31)

Monitoring and

Evaluation

Miscellaneous (bank 0.00 857.88 (857.88)

fees)

Total 47,338.00 47,329.83 8.17
Total Budget approved: $ 47,338.00

Funds already advanced: $ 47,338.00
Amount of expenditures: $ 47,329.83

Funds requested: $0.00
Balance (if it exists): $8.17
Certified by:

Lengeta Mabea
Treasurer, STG Lesotho

The Local CBO is responsible for compiling and pdang all supporting documentation or informatiafated to
this report at the request of UNOPS.



