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inTroDucTion – BackgrounD 
& planning:

The FÁS Upskilling fall programme 2008, consisted 
of 14 FÁS craftspeople, separated into three 
independent educational & work programs. The 
group comprised of 8 electricians, 2 plumbers 
and 4 heavy vehicle mechanics (HVM). The 
electricians and the plumbers worked at the 
Florida Solar Energy Center (FSEC) (http://www.
fsec.ucf.edu/en/) and at various solar installers 
and contractors in the State of Florida.  FSEC 
is one of the leading research institutions in 
solar energy in the United States and sets the 
guidelines and standards for other US researcher 
organizations, as well as international research.  

The HVMs worked with the Nextran Corporation; 
(http://nextrancorp.com/newtrucks.html) which 
is the principal Volvo dealership for diesel trucks 
in Florida.

Orientation:
Having commenced their programme, an initial 
orientation session was held on Sept 22nd 
2008, at UCF, Orlando. The Technicians were 
introduced to the schedule they would follow 
over the 12 weeks and were also briefed on the 
key personnel involved, the list of instructors, 
employers etc., as well as the different locations 
they would work and study at.   For example, 
the HVM’s were scheduled to take educational 
courses in both Utah and North Carolina.  

Wiki Site:
Due to the complications of three separate 
courses and the number of personnel involved, 
it was necessary to set up a Wiki site; a ‘living’ 
internet site that the Technicians could access 
at any time to confirm when and where they 
needed to be at any particular point in time.  The 
Technicians were also able to access the site and 
make adjustments when required.  The Wiki 
address is as follows: https://irishTechnicians.
pbwiki.com.

One of the great advantages of the Wiki site was 
that the Technicians having received hard copies 
of their schedules were then able to access the 
site and make changes when deemed necessary 
and changes were occasionally made by the 
instructors or employers.  The Wiki site became 
a great tool for training Technicians who were 
unfamiliar with the internet, but it also kept them 
up-to-date with their programme.

For additional orientation, the Electricians and 
Plumbers drove from UCF to meet with their 
supervisors at FSEC in Cocoa, while the HVMs 
drove to Nextran. Dr. Larry Chew supervised 
the Technicians at FSEC while Mr. Tony Gannon 
introduced the HVMs to their employers at 
Nextran in Davenport, Florida.  

The FÁS Upskilling programme was agreed 
and organised in advance to ensure that most 
of the educational and technical aspects of the 
programme were held upfront, prior to the start of 
the work programme.  This period would provide 
the Technicians sufficient time to familiarise 
themselves with the skills required and work 
patterns in Florida.  In addition, the Technicians 
would require this time to become familiar with 
Florida work safety standards to ensure they 
conducted their work more effectively and be 
able to practice what they have learned in the 
classroom.  At both locations, the craftspeople 
were briefed on the nature and location of their 
work assignments and courses. 
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elecTricianS programme (8)

The Classes taken by the electricians included:

1. Photo Voltaic
2. Fiber Optics
3. Wind Turbines
4. Smart Homes and Controls
5. Advanced Programmable Logic Controllers

Photo Voltaic:
The first course was Photo Voltaic (PV) Systems 
and Installation. This 5 day course, presented 
by Mr. Paul Harrison, was held at the FSEC.  The 
course covered the design and installation of PV 
systems, and involved actual hands-on work with 
PV systems and equipment. It also included the 
study of solar PV cells, modules, electrical circuits 
and systems; sizing and designing for usage in 
homes and commercial businesses; solar electric 
products, applications in the market place; and 
understanding energy conversion from sunlight 
to electricity. Also included was a working 
programme with solar conversion equipment. 

The course was most beneficial when the 
Technicians conducted their work programme at 
FSEC. In this work programme, the Technicians 
installed PV cells on the FSEC roof and linked 
it up to the grid.   The Technicians received 
certificates based on achievement from the 
Florida Solar Energy Center.

Fiber Optics:
The Fiber Optics course (6 days), held in the 
labs at the Florida Institute of Technology in 
Melbourne was taught by Mr. Joe Benton, an 
In Dyne instructor and contractor who works 
at NASA. This was a hands-on course in which 
Technicians learned to clean, cut and terminate 
fibers. They learned how to use the latest tools, 
check the quality of the work and perform 
tests. During the lecture portion they learned 
background applications and were tested on 
their comprehension of the subject matter. 
They all received NASA certification based on 
achievement for this course.

On the fifth day of the course, the Technicians 
worked on various transducers made by fiber 
optics and used by various laboratories at FIT.  
This course was presented by Dr. Barry Grossman.  
The Technicians had the opportunity to observe 
how fibers are used in science and engineering 
applications. The Technicians found this course 
most beneficial as it was ‘hands-on’ and that they 
were able to build cable and connect cables 
together.

Note: As part of the preparations for this course, fiber 
optics supplies and tools were purchased in advance.  
As a result of this preplanning the Technicians were 
provided with the very latest tools they required, 
something that was noted from previous programs.

Wind Turbines:
The Technicians participated in a 5 day  
instructional course and workshop on Wind 
Turbines.  These workshops were conducted 
by Dr. Ken Starcher, Director, Alternative Energy 
Institute (AEI) at the West Texas A&M University. 
Dr. Starcher is one of the foremost experts in 
the field of Wind Energy and is unusual in his 
approach in that he successfully combines 
instructional classes with ‘hands-on’ practical 
learning.  This format was a great success with 
the Technicians.   

In these courses the Technicians learned how to 
size a turbine, calculate savings in dollars, and 
operate and install a wind turbine. Dr. Starcher 
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also showed the Technicians how to decide 
where to locate the turbines for the maximum 
efficiency and how to calculate at what altitude 
they would be most effective, cost wise.

Following the initial introductions to all these 
concepts, the Technicians erected a wind 
turbine, thus reproducing what actually happens 
during building and installation.  Admittedly it 
was to a smaller scale that ones used in the field, 
however,  the principles are the same so much 
practical experience and knowledge was gained. 
The Technicians also learned how to stabilize 
the unit and to connect guild cables so that the 
turbine would be stable in the wind.  

The evaluation reports from the Technicians 
clearly demonstrated that they found this to be 
a most useful course.  Upon completion of the 
course, the Technicians received Certificates 
based on achievement from the FIT and the AEI 
at the University of West Texas.  

Smart Homes and Controls:
The Electricians attended courses on Intelligent 
Building at a specially designed, fully operational 
location in Orlando.  At this location they 
studied how to remotely monitor and control 
various aspects of power management, security, 
air conditioning and video monitoring. These 
courses were taught by Mr. San Bhusari from AEI 
Affiliated Engineers and were very well received. 

The second day of instruction consisted of 
the Technicians going to a ‘Model Home’ with 
Smart Homes capability where they spent the 
day programming the codes to turn on lights, 
air conditioning and setting the alarm system, 
etc., while using a laptop.  The laptop monitored 
and tested out the programs.  This portion of 
the course was taught by Mr. Steve Lee and 
the Technicians received a certificate based on 
achievement from FIT upon completion. 

Advanced PLC Update Programming & 
Control:
The Advanced PLC Update Programming and 
Control was a 6 day instructional programme 
held at the University of Central Florida (UCF), 
Orlando.  It was conducted by Dr. Eduardo 
Divo from UCF.  In this course, the Technicians 
learned how to programme the PLC to control 
timers, to latch and unlatch, and to be able to 
compute math equations. The goal was to be 
able to use the PLC to control manufacturing 
processes. Specifically, the Technicians were 
able to manipulate a conveyor belt and switch.  
The Technicians received a certificate based on 
achievement from UCF.  

Overall, the electricians said that it was an 
excellent course.  They said that it was the 
programme that made them ‘think’ and plan the 
most.  The Technicians liked the fact that they 
learned to use a computer to programme the 
PLC as opposed to using a hand held unit. 

The Technicians recommended that even though 
this course had been extended from 3 days to 6 
days, it should be further extended to 7-8 days in 
future programs. 

elecTricianS work
programme:

The Electricians worked principally at the FSEC. 
They were managed on-site by Mr. Patrick 
Robinson, an engineer at FSEC.  He ensured that 
the electricians were assigned tasks  and that the 
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learning process continued.  Each morning, the 
Technicians would receive their assignments. The 
bulk of the work for the electricians involved the 
installation of a 16 panel PV cell on a roof rack. As 
part of this enormous task, the electricians had to 
conduct all the necessary testing and installation 
processes in order to connect to the grid.  

There was a deadline assigned for this work and 
both the electricians and the plumbers often had 
to juggle the balance between ‘outside’ work at 
industrial or domestic locations on behalf of 
FSEC and, the task assigned at the Research 
Center.  However, they successfully performed 
all their tasks and subsequently learned how 
to connect to the inverter to create 60 Hz Ac 
electricity. In addition, the Technicians worked 
in groups to learn different aspects of the Photo 
Voltaic system.  

Some of these tasks included:

1. Testing of solar panels in different intensity 
lights.

2. Calibration and certification of panels 
provided by companies from all over the 
USA.

3. Data collection missions to other Florida sites, 
including the Miami area and Jacksonville, to 
observe and analyze how well solar panels 
were working in remote sites such at factories, 
schools, and technical centers. 

4. The Technicians also learned how to use data 
loggers and how to plot the data. 

During this programme we found that close 
working relationships developed with 4 
independent Florida installation companies.  
Each week, the electricians would be allocated 
to different companies, providing maximized 
exposure for them with different problems to 
solve and it also provided them with a variation 
in work locations and opportunities.

Two of these companies – Solar Ray and Sun 
Flower Energy, both located in Orlando, sent 
several representatives to the Closing Ceremony 

and reiterated how much they enjoyed having the 
Technicians work directly with them.  Solar Ray 
worked especially in the area of installation of PV 
cells in residential and commercial companies.  
The Technicians gained hands on experience in 
these areas and became very proficient in how 
to install complete, commercial systems, while 
also trouble shooting problems in the field. 

elecTricianS FeeDBack:

1.  The Technicians felt that they benefited 
greatly from the programme and learned 
new and innovative skills. Each of the courses 
provided them with new skills which they could 
use back in Ireland. They felt the courses on 
Wind Turbines and Fiber Optics were especially 
beneficial. Many felt that they could return to 
Ireland and start installing turbines with their 
companies as a direct result of the knowledge 
they had accumulated during the Upskilling 
programme.  

2.  Confidence Builder: The Technicians also 
said that prior to these courses that they were 
most inexperienced in some technical areas and 
now they could return home with much more 
confidence in their ability to build and extend 
businesses in Ireland. The FSEC experience was 
a very big part of this positive experience and 
the staff there made themselves available for 
both technical and practical questions from the 
Technicians.
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3.  Florida Partnerships: The extra benefit from this 
programme has been the build up of working 
relationships with installation and research 
entities, based on Space Florida’s role as a State 
entity, coupled with the FÁS connection.   The 
Technicians particularly liked they fact that 
based on excellent work habits from previous 
groups, Florida’s confidence in the abilities and 
trustworthiness of the FÁS Irish Technicians 
has reached a new high. The Technicians were 
‘entrusted’ to install complete systems by 
themselves.  They worked alongside Florida 
Technicians and engineers on an equal par, 
while learning skills and installation techniques 
new to them. The Technicians were not simply 
shadowing Florida workers; they participated 
and led the way in many instances.   Several 
Technicians commented to Dr. Chew and Mr. 
Robinson how impressed they were that they 
were allowed to complete the jobs by themselves. 
This aspect was one of the great success stories 
of the Upskilling programme. 

plumBerS programme (2)

Plumber courses included:

1. Photo Voltaic 
2. Solar Hot Water Heaters
3. Wind Turbines
4. Smart Homes
5. Heat Pumps and Geothermal

Photo Voltaic Systems and Installation: The course 
in PV Systems and Installation was held over six 
days at the FSEC and was delivered by Steven 
Barkazi.  The course covered the design and 
installation of PV systems and involved actual 
hands-on work with PV systems and equipment. 
It also included the study of solar PV cells, 
modules, electrical circuits and systems, sizing 
and designing for usage in homes and commercial 
businesses, solar electric products and their 
application in the market place, understanding 
energy conversion from sunlight to electricity, 
and working with solar conversion equipment. 

The Technicians found the course very interesting 
and rewarding.  They were able to observe the 
work at FSEC during the 3 months and apply the 
knowledge they learned during the course. They 
received certificates based on achievements,  
from the Florida Solar Energy Center upon 
completion.  

Solar Hot Water Heater Installation: The course in 
Solar Hot Water Heater Installation was presented 
by John Harrison of the FSEC. The Technicians 
learned how to install a solar collector and 
connect it to a hot water heater. They also learned 
how to size the collector, the pipes, and how to 
design the entire system including the benefits, 
the cost saving and the installation process.  
The Technicians had not conducted this type of 
installation before and perfected their new skills 
during the course. They received certificates 
based on achievements, from the FSEC upon 
successful completion. 
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Wind Turbines: The Technicians participated in a 
five day instructional course and workshop on 
Wind Turbines which was conducted by Dr. Ken 
Starcher, Director,  Alternative Energy Institute 
(AEI) at the West Texas A&M University. Dr. 
Starcher is one of the foremost experts in the field 
of Wind Energy and is unusual in his approach, 
in that he successfully combines instructional 
classes with ‘hands-on’ practical learning.  This 
format was a great success with the Technicians.   

In these courses the Technicians learned how to 
size a turbine, calculate savings in dollars, and 
operate and install a wind turbine. Dr. Starcher 
also showed the Technicians how to decide 
where to locate the turbines for the maximum 
efficiency and how to calculate at what altitude 
they would be most effective, cost wise.

Following the initial introductions to all these 
concepts, the Technicians erected a wind 
turbine, thus reproducing what actually happens 
during building and installation.  Admittedly, it 
was to a smaller scale than ones used in the field, 
however,  the principles are the same so much 
practical experience and knowledge was gained. 
The Technicians also learned how to stabilize 
the unit and to connect guild cables so that the 
turbine would be stable in the wind.  

The Technicians found this course most beneficial  
and upon completion, the Technicians received 
certificates based on achievement from FIT and 
the AEI at the University of West Texas.  

Smart Homes and Controls: The Technicians 
attended a course on Intelligent Building which 
was presented by Mr San Bhusari of Affiliated 
Engineers / Smart Homes.  They studied how to 
remotely monitor and control various aspects of 
power management, security, air conditioning 
and video monitoring. This course was very 
well received and it was the first time that the 
Technicians had experienced such a display, all 
set up in one location. 

The second day of this course consisted of 
the Technicians going to a Model Home in the 
Orlando area with Smart Homes capability.  
They spent the day programming the codes to 
turn on lights, air conditioning, setting the alarm 
system and generally familiarizing themselves 
with a fully-automated house.  They learned 
how to programme the ‘house’ while using a 
laptop and they were also able to test out the 
programs they installed on the day.  This portion 
of the programme was taught by Mr. Steve Lee.  
The Technicians received a certificate based on 
achievement from FIT upon completion. 

Heat Pumps: The course in Heat Pumps was 
held in the latter half of the programme.  The 
Technicians attended a 2 day course at FSEC 
on Heat Pumps and Geothermal offered by a 
manufacturer of Heat pumps.  After the course, 
based on the knowledge gained, the Technicians 
felt very comfortable designing and installing 
geothermal systems.  The Technicians’ review of 
the course was very favorable.
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plumBerS work programme:

The Technicians worked at the FSEC under 
the supervision of Mr. Patrick Robinson. They 
worked on the ‘Side by Side’ project which 
involved setting up several solar collectors in 
the field connected to a respective water heater 
using regular (electric only) hot water heaters. 
In addition, one water heater was electrically 
heated.  The Technicians learned how to 
compare the cost savings of heating water using 
various style solar collectors. They also learned 
how to install a complete system and also how to 
run the plumbing from the collector to the hot 
water heater. Carlos Colon, an engineer at FSEC, 
provided the Plumbers guidance during their 
outdoor work activities and taught them on the 
field measurement and installation.

In addition, each week, they would go out to one 
of the following companies:

1. Solar Ray
2. Solar Fit
3. Superior Solar

These companies located in the Orlando area 
and Brevard County work directly under the 
guidance and standards recommended by FSEC.  
These contractors install new equipment or 
conduct repairs on existing solar equipment. 
The Technicians became accustomed to working 
directly with job foremen and employees of one 
of the companies.  Again, just as was the case 
with the Electricians, the Plumbers commented 
that they were thrilled that they were ‘trusted’ 
to complete solar and energy saving installation 
projects, while at the same time be provided 
with an opportunity to learn and assess the 
commercial side of the energy business in 
Florida.

Note: It should be commented on that both these 
two Plumbers were of a very high standard,  and 
this is reflected in their final report at the Closing 
Ceremony (copied).  The report is of a very high 
technical standard and demonstrates how hard they 
worked.

plumBerS FeeDBack:

1.  The Technicians felt that they benefited greatly 
from the programme and learned new and 
innovative skills. Each of the courses provided 
them with new skills which they could  use back 
in Ireland. They felt the courses on Solar Hot 
water heaters and Wind Turbines were especially 
beneficial.  They also like the course on wind 
turbines. Many felt that they could return to 
Ireland and start installing turbines as a direct 
result of the knowledge they had accumulated 
during the Upskilling programme.  

2.  Confidence Builder: The Technicians also 
said that prior to these courses that they were 
most inexperienced in some technical areas and 
now they could return home with much more 
confidence in their ability to build and extend 
businesses in Ireland. The FSEC experience was 
a very big part of this positive experience and 
the staff there made themselves available for 
both technical and practical questions from the  
Technicians.  

3.  Florida Partnerships: The extra benefit 
from this programme has been the build up 
of working relationships with installation and 
research entities, based on Space Florida’s 
role as a State entity, coupled with the FÁS 
connection.   The Technicians particularly  liked 
they fact that based on excellent work habits 
from previous groups, Florida’s confidence 
in the abilities and trustworthiness of the FÁS  
Irish Technicians has reached a new high.  The 
Technicians were entrusted to install complete 
systems by themselves.  They worked alongside 
Florida Technicians and engineers on an 
equal par, while learning skills and installation 
techniques new to them. The  Technicians were 
not simply  shadowing Florida workers; they 
participated and led the way in many instances. 
Several Technicians commented to Dr. Chew 
and Mr Robinson how impressed they were 
that they were allowed to complete  the jobs 
by themselves. This aspect was one of the great 
success stories of the Upskilling programme. 
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heavy vehicle moTor
mechanicS programme (4) 

The courses taken by the mechanics were:

1. Fiber Optics
2. Volvo Diesels Engines
3. Modern Transmission
4. Garage Management
5. Advanced Electronic Logic & Diagnostic
6. Garage management: Drivability Scantools, 

Air-conditioning

Fiber Optics:
The Fiber Optics course (6 days), held in the labs 
at the FIT in Melbourne was taught by Mr. Joe 
Benton, an In Dyne instructor and contractor 
who works at NASA.

This was a hands-on course in which the 
Technicians learned to clean, cut and terminate 
fibers. They learned how to use the latest tools, 
check the quality of the work and perform 
tests. During the lecture portion they learned 
background applications and were tested on 
their comprehension of the subject matter. The 
Technicians received NASA certification based 
on achievement for this course.  

On the fifth day of the course, the Technicians 
worked on various transducers made by fiber 
optics and used by various laboratories at 
Florida Institute of Technology.  This course 

was presented by Dr. Barry Grossman.  The 
Technicians also had the opportunity to observe 
how fibers are used in science and engineering 
applications. The Technicians liked this course 
very much and found it most beneficial. They 
were especially happy that it was ‘hands-on’ and 
that they were able to build cable and connect 
cables together.

Note: As part of the preparations for this course, fiber 
optics supplies and tools were purchased in advance 
by FIT.  As a result of this preplanning the Technicians 
were provided with the very latest tools they required, 
something that was noted from previous occasions.

Volvo Diesel Engine Course:
The Diesel Engines course was provided by 
Volvo, North America in North Carolina.  This 
course was offered to the 4 HVM’s in week 3 of 
their programme.  The Technicians advised that 
the facilities in N. Carolina were outstanding and 
they were able to take several engines totally 
apart and rebuild them.

They learned how to use new tools provided by 
Volvo, something which will be very useful in 
Ireland.  The highlight of the course was a visit 
to the Volvo manufacturing facilities and being 
provided with the opportunity to see how these 
trucks were assembled from scratch. 

Modern Transmission:
The Modern Transmission 2 day course was 
offered by Volvo America in Salt Lake City, Utah.   
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While on this course, the Technicians were 
introduced to the new Volvo I- transmission that 
is being implemented in the newer Volvo Trucks. 
They leaned to diagnose, trouble shoot, maintain, 
and replace Volvo Transmissions. They also took 
apart and re-assembled transmissions, working 
alongside American / Volvo Technicians. 

The Technicians thoroughly enjoyed the courses 
in Utah and they were most impressed with the 
training facilities and the instructional personnel. 
They received certificates based on acheivement 
from Volvo America, which they say is very useful 
in Ireland. 

Garage Management:
The Technicians also undertook a course in 
Garage Management at UCF. It was taught by Mr. 
Robert Richardson, an instructor from Lincoln 
College. He instructed them in the processes 
that would be necessary should they consider 
setting up a garage business. Other instructional 
areas included: costing, billing, payroll, vehicle 
maintenance, garage accounts, optimizing 
business practices, and employee management. 
The Technicians received certificates based on 
acheivement from FIT.  

Advanced Electronic Logic & Diagnostics:
This course in Advanced Electronic Logic and 
Diagnostics was conducted by Nextran Volvo 
America Davenport, Florida over five days.  This 
was the work location for the Technicians during 

the programme.  The Technicians learned how to 
conduct triage diagnostics and were instructed 
in the use of the Volvo Engine Management 
computerized system. In addition, they learned 
how to interpret the error codes generated by 
the engine and the vehicle control module in 
order to solve any potential error messages. 
They received certificates based on achievement 
in these courses from Volvo America. 

Garage Management - Scant Tool, Drivability 
& Air Conditioning:
The final course was in Garage Management 
was held at their workplace in Nextran.  In this 
course the Technicians learned how to diagnose 
problems and make suggestions to customers 
on how to optimize the efficiency of the engines.  
The course was excellent in terms of teaching 
the craftspeople how to prevent problems and 
to make clients happy with their diagnostic 
capabilities.  

neXTran work programme: 

The work programme was conducted in 
Auburndale, Florida at the Volvo dealership.  
This is both a service center and dealership and 
so it specializes in service repair, maintenance 
on trucks and also prep work on new trucks for 
delivery. The Technicians had the opportunity to 
work on both Volvo and Mack trucks.

Mr. Greg O’Connor is the Service Manager of 
Nextran and over the past two programs he has 
worked very closely with all the Technicians.

The Technicians were very happy working at 
Nextran.  They were given the freedom to choose 
what jobs they wanted to work on.  As such, they 
were able to work on projects that they had 
limited knowledge of and could therefore then 
take this knowledge back to Ireland.  Several of 
the Technicians said they enjoyed learning how 
to use laptops (something that was completely 
new to them), as well as conduct diagnostics and 
to learn how to use the diagnostic software. 
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hvm FeeDBack:

1.  The HVM Technicians  also benefited from 
their work programme and in particular the 
added instruction classes they received at 
Nextran, Utah and North Carolina.  They learned 
new and innovative skills which they can  use 
back in Ireland. They felt the courses at Volvo 
were particularly beneficial as this is a vehicle 
they work on regularly in Ireland.   

2.  Confidence Builder: The Technicians also 
said that prior to these courses that they were 
most inexperienced in some technical areas and 
now they could return home with much more 
confidence in their ability to build and extend 
businesses in Ireland. The FSEC experience was 
a very big part of this positive experience and 
the staff there made themselves available for 
both technical and practical questions from the  
Technicians.  

3.  Florida Partnerships: The extra benefit 
from this programme has been the build up 
of working relationships with installation and 
research entities, based on Space Florida’s 
role as a State entity coupled with the FÁS 
connection.   The Technicians particularly  liked 
they fact that based on excellent work habits 
from previous groups, Florida’s confidence 
in the abilities and trustworthiness of the FAS 
Irish Technicians has reached a new high.  The 
Technicians were entrusted to install complete 
systems by themselves.  They worked alongside 
Florida Technicians and engineers on an 
equal par, while learning skills and installation 
techniques new to them. The  Technicians were 
not simply  shadowing Florida workers; they 
participated and led the way in many instances. 
Several Technicians commented to Dr. Chew 
and Mr Robinson how impressed they were 
that they were allowed to complete  the jobs 
by themselves. This aspect was one of the great 
success stories of the Upskilling programme.
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TechnicianS weekly reporTS 
anD evaluaTionS:

Each week, the Technicians were obliged to fill out 
a weekly course evaluation and work evaluation.  
In all cases over the period of three months, the 
weekly reports were excellent and reflected a 
very high satisfaction rate both on the courses 
taken and the practical work experiences.   In 
general, they felt that the pace of the courses 
was right; the knowledge accumulated was what 
they were hoping for, and the instructors were 
very helpful and knowledgeable.  

In several instances the Electricians requested 
that certain courses be extended and in some 
cases new elements added.  One of the principal 
reasons they offered for the high satisfaction 
rate was that many of the courses and workshops 
were mainly ‘hands-on’ skill training types of 
courses, with just the right amount of theory and 
design consideration. 

The Plumbers got tremendous satisfaction in 
learning how to design and size solar thermal 
to be used by both residential and commercial 
buildings.  Likewise, the Electricians were 
able to design and calculate sizing parameters 
for various wattage requirements.  The most 
common request received in the Weekly Reports 
was for more information and workshops from 
Dr. Ken Starcher on Wind Energy.

For the HVMs, the Volvo training both at their 
work location and at the Training Centers (Utah 
& N. Carolina on this programme), was very 
positive. The Volvo facilities throughout the US 
are highly organized and the feedback on the 
Volvo instructors was very positive.

During the programme, working at the FSEC 
and the accumulated trust that built up between 
Florida solar installers and the FÁS Technicians 
became a winning combination.  The Technicians 
enjoyed being able to experience the research 
component of Solar PV and Solar Thermal as 
they regularly worked with some of the top 

researchers in the world.  The FÁS Technicians 
as previously reported constantly remarked that 
they were very happy that they were allowed to 
completely install solar and cost saving systems 
into Florida homes and commercial buildings.  
It was a great confidence builder.  Several of 
them commented that it was interesting to see 
how these companies conducted business, 
worked with clients and quoted new jobs.  
The opportunity to work along side American 
Technicians was a valuable experience for all.
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Kennedy Space Center On-Site Visit:
Tony Gannon arranged for the 14 FÁS Technicians 
to be given a NASA led on-site tour at KSC over 
the Thanksgiving holidays.  The group received 
a series of presentations:

1. NASA Education gave the Technicians a full 
one-hour presentation with slides of the space 
programme, the Constellation programme and 
they had an opportunity to ask questions. 

2. Mr. Bob Eppig (NASA/Florida Space Grant 
Consortium) had several payloads on display 
for the Technicians.  These flight payloads 
included university Technician building of a 
Global Positioning System (GPS) and a ‘live’ 
camera, which were set to be launched on 
a scientific balloon the following week.  Mr. 
Eppig, an engineer, answered the Technicians 
technical questions.

NASA Education then escorted the group towards 
the Space Shuttle launch pads where they were 
briefed on all the launch aspects.  After this they 
were led into the Orbiter Processing Facility 
(OPF) to see the Space Shuttle Atlantis.  At this 
point they were led underneath Atlantis with 
several senior technical staff there explaining all 
the Space Shuttle systems, including hydraulics, 
the Thermal Protection tiles, the fuels and the full 
preparation process in ‘readying’ a Space Shuttle 
for flight.  This tour lasted over two hours and the 
Technicians were allowed take a number of group 

shots there.  This OPF tour was undoubtedly the 
highlight of the NASA experience that day.

Space X Launch Site Tour:

Following the NASA tour, the Technicians were 
escorted to Launch Complex 40, operated by 
a private launch company called Space X.  This 
company, owned by Internet entrepreneur Mr. 
Elon Musk, is the first privately owned company 
set to launch commercial rockets and satellites 
later this year from Cape Canaveral.

Ms. Karen La Fon, manager of Range Integration, 
led the tour with Mr. Gannon.  The Technicians 
had the opportunity to see close-up views of the 
launch pad, the rocket staging areas and the 30 
foot deep flame trench.

In the afternoon, the Technicians went to see 
the IMAX 3D movies and other space-related 
attractions at KSC.  Many of the Technicians said 
that the KSC day exceeded their expectations.
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FÁS Technician’S programme
SepT 22- Dec 12, 2008

Summary, Observations & 
Recommendations

Summary:
As directed by FÁS, the autumn 2008 Upskilling 
Programme was concentrated on the ‘ways and 
means’ in which the participating Technicians 
could become versed and competent in ‘energy 
efficient methodologies’. The goal is that the 
Technicians will now employ their new and 
improved knowledge and skills in their own 
workplace, thus increasing overall efficiency and 
energy conservation in Ireland. The Technicians’ 
work/study programme included the usage, 
history and development of solar power, wind 
turbines and other viable alternative and 
economic sources of energy.  It is hoped that 
this knowledge will now act as a catalyst for cost 
savings and the use of more efficient systems 
throughout the Irish economy.  

With the goal established of increasing the 
knowledge, skill and competencies of the FÁS 
Electricians, Plumbers, and HVMs; Space Florida 
worked closely with the Florida Solar Energy 
Center, a world renowned research institution in 
solar energy, the Florida Institute of Technology, 
KSC NASA, the University of Central Florida, the 
Alternative Energy Institute at the University of 
West Texas, and many more individual experts 
and instructors, including FÁS adviser Mr. Tom 
Nolan back in Ireland.  The intention was to 
provide the craftspeople with the very best 
educational and training experience programme 
that could be assembled.
  
Logistically, the programme ran most efficiently 
and trouble-free for the 14 Technicians over a 
period of twelve weeks. This as previously pointed 
out was in no small measure to the existence 
of the Wiki Site, providing ‘live’ information at 

all times.  The Technicians have undoubtedly 
learned a lot of new skills which they can now 
employ back in Ireland. They are now more 
environmentally and energy conscious, more 
aware of energy efficient methods that can be 
used in their workplaces and it is hoped that this 
knowledge will enhance future work prospects 
and business opportunities for them and 
their employers. The Technicians programme 
provided them the knowledge base and work 
experience that they needed.  

Judging from several comments made by the 
Technicians, a lot of personal confidence was 
also gained in the Technicians personal skills, as 
well as their all-around ability to solve problems 
and deal much more efficiently with different 
environments and cultures. This was as a direct 
result of the challenges that were set during 
the programme. It became very noticeable as 
the programme progressed that several of the 
participants had become much more confident 
in their ability to succeed as Technicians. 

Like all other developing and complex 
educational/training programs, improvements 
are always required and the lessons we have 
learned will lead to the recommendations that 
will play a big part in the development of the 
Upskilling programme.  In this manner, everyone 
learns how to improve their performance so as 
all the partners can assemble the best possible 
programme for the FÁS Technicians.  

In these days of economic and  fuel uncertainties, 
it is no surprise to learn that economic factors 
are driving the study and development of many 
imaginative and cost-saving methods. The 
usage of bio-fuels and organic waste to produce 
fuels and natural gases, liquid hydrogen usage, 
electric cars, wave power, wind power and solar 
power are some great examples of this. The FÁS 
Technicians programme however is unique in 
that it is a state-funded programme currently 
addressing the enormous needs of today while 
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seeking inclusive and innovative methodologies 
as well as cutting-edge research currently being 
developed and tested.  It is a compliment to FÁS 
that they have the imagination and determination 
to develop such a programme that strives to 
solve ‘real problems’ in this rapidly changing 
world through bold and imaginative initiatives.
   
Observations:
1. Technicians Expectations: We believe that 
the preparations, advanced planning, and 
presentations made to the Technicians back in 
August 2008 in Dublin, was a major key to the 
success of the programme.  The preparations by 
Ms. Lorna Hanniffy and Mr. John Cahill put the 
onus of responsibility squarely on the shoulders 
of the Technicians, in terms of their Florida work 
and study programme.  In terms of the planning 
of the course, much thanks to due to Mr. Tom 
Nolan who liaised almost on a daily basis with 
Dr Chew to ensure that FÁS would provide 
‘the best possible programme available for the 
Technicians’. 

Subsequently, the Technicians arrived in Florida 
with realistic expectations of what they would 
learn and what was expected of them – both 
in the instructional courses and the workplace 
planned for them.  Time and time over both in 
their reports and verbal communications, the 
Technicians expressed how satisfied they were, 
and that they were grateful to FÁS for these 
opportunities.  They knew they were in Florida 
to work hard and learn as much as they could.  
They did just that.

2. Modules & Instructional Courses: The 
Technicians were provided with the detailed 
course plan and Modules in advance.  It clearly 
showed what would be expected of them.  In 
addition at the Orientation Day at UCF, and 
later at the work locations (FSEC & Nextran), all 
these points were reiterated.  They met several 
instructors, saw the classrooms, saw their 
workplaces and were familiarized with laptops, 

and the Technicians WIKI website which became 
their Bible during the programme. 

3. HVM Group:  The HVM group was very 
successful and was highly motivated.  They 
worked at Nextran in the Auburndale area of 
west Florida.  They concentrate on their work 
and instructional classes both in Nextran and 
their classes in Utah and North Carolina.  They 
did mention that they would like to be housed 
closer to the rest of the group, however, this 
would have had the disadvantage of giving them 
much greater distances to drive to work.

4. FSEC Managers & Staff:  The FSEC staff and 
Mr. Patrick Robinson in particular, provided 
excellent guidance and instruction to the 
Technicians.  They quickly learned what was 
expected of them and they were provided 
with daily on-going assistance with their work 
programme.  They had a supply of tools made 
available to them by FSEC.

5. Course Levels:  Learning from previous 
programs, the ‘level or standards’ of the 
programme was just right.  The Technicians 
confirmed that they learned a lot and also said 
that the courses were very applicable – they 
provided insight and knowledge as to how 
they could transfer economic and fuel efficient 
methodologies to the Irish workplace.

The Technicians reflected that they were 
never out of their depth; however, they had to 
work very hard when the instructors provided 
instruction in areas they were unfamiliar with.  
One example of this was Dr. Ken Starcher 
whom used his morning classes to provide the 
information on setting up Wind Turbines, then 
in the afternoon, he took them outdoors and 
the Technicians were expected to show him 
how they would set up the Wind Turbines.  In 
essence Dr. Starcher was saying – you have the 
knowledge, now ‘show me’ how you can do the 
job!
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Dr Starcher and Mr. Joe Benton (Fiber Optics) 
are prime examples of the philosophy – teach 
the Technicians, then tell them to perform the 
tasks.  

Recommendations:
1. Shorten Programme: We recommend that 
the programme be shortened to either 8 or 9 
weeks maximum.  We have found over the past 
few years that after 10 weeks, the Technicians 
are becoming somewhat ‘homesick’.  In this 
programme as we entered into December, it 
was obvious that some of the Technicians were 
thinking of home and the upcoming Christmas. 

2.  Fiber Optics and  Wind Turbines: The Technicians 
made earlier recommendations that these 
courses be extended, especially as the learning 
curve was so high.  In the case of Fiber Optics, 
Mr. Joe Benton and the Technicians agreed 
that the lectures and hands-on learning should 
be extended to a full week-long programme.  
Fiber Optics is an incoming and desirable skill 
for Electricians to be proficient in in Ireland; 
however, courses are not readily available.
 
In the case of Wind Turbines, Dr Ken Starcher 
recommended that the Technicians should 
undergo an 80 hour course, representing two full, 
five day weeks of instruction and supervision of 
a working turbine installation.  The technicians 
agreed with this analysis wholeheartedly.  This 
added time would allow the Technicians to 
monitor the performance and operation and 
perform simulated annual maintenance to ensure 
they are familiar with all the techniques.  This 
would ensure that they would fully understand 
the nuts and bolts portion of Wind Turbines.

TechnicianS cloSing 
ceremony

Friday December 12, 2008
Florida Solar Energy Center

There was a large gathering in attendance for 
the Closing Ceremony of the FÁS Upskilling 
programme at FSEC.  Apart from the 14 
Technicians, approximately thirty (30) guests 
attended.  This number included several directors 
of FSEC, Space Florida, Dr. John Deaton (FIT), 
Mr. Greg O’Connor (Nextran) as well as several 
instructors from UCF, and representatives from 
several key Florida solar energy contractors and 
installers – Solar Ray and Sun Flower Energy.

After introductions, each of the three groups 
– electricians, plumbers and then HVMs made 
their individual presentations, which were to 
a high standard and very well received.  It was 
obvious that despite the fact that the power-
point presentations were technical in nature, 
the Technicians also used the occasion to let 
everyone know that they enjoyed their work/
study programs in Florida.  

Note: Electronic copies of these three presentations 
will be passed on to FÁS personnel.
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Sample commenTS From The 
FÁS TechnicianS

October – December 2008 programme

Eoin Byrne – Plumber: 
I learned about different solar hot water system 
designs: drain back system, which would be very 
useful back in Ireland. I learned the theory of 
installing a solar water heating system which went 
from start of the job including sizing the system 
and mounting the collector to the end of the job 
including the hand over and commissioning of the 
job. We went to AET in Jacksonville to see how the 
collectors were made which gave us even more 
of an insight into the solar hot water industry. I 
intend to try to sell the Drain Back system which 
I see as a more user friendly Solar Hot Water 
design as there is no need for antifreeze in the 
system which would give the solar hot water more 
flexibility with the types of systems it could be 
added to. No antifreeze makes the system more 
environmentally friendly and efficient.

I did not have any experience of Heat pumps or 
any Geothermal systems but after the 2 courses 
and seeing installations, I feel I have a good 
understanding of the whole installation and 
operation of Geothermal systems.

It was good to get out into the field to work with 
guys who were installing Solar heating systems 
regularly and find out the little tricks of the 
trade. To put into practice what we learned in the 
classroom. How the guys retrofitted to existing 
tanks was something no one could teach in the 
classroom. 

Also I was very interested in how an American 
business was run. Solar Fit was a very well run 
business. If I were to start my own company then 
I would emulate some of their management and 
work practices. 

Jason Crowley-HVM:
On a whole all the courses should make me a 
better Technician with a wider variety of skills and 
experiences for my employer to draw from. Also 
my potential for promotion should increase as a 

result of the education and training received on 
the programme. In addition, if I chose to follow 
a career path of education, it will help me get a 
vacancy in the Army Transport School where I can 
pass on the education I have received to upcoming 
apprentices. In relation to the business side, it will 
make me more aware of the problems that can 
occur and the levels of professionalism necessary 
to be successful in a changing and challenging 
world.

I learned about starting up a motor business, 
about protecting myself. Weather to lease or buy 
property. The research needed about equipment 
and testing the market. How to set-up a business 
plan for going forward to a bank for a loan. The 
financing of running a successful workshop e.g. 
profit margin of 55+. How to keep on top of paper 
work and billing; How to work with employees; to 
get the most profitable work from them; the need 
to continuously train yourself and your techs. We 
also covered advertising and marketing

Fiachra Keane- Electrician:
Having completed the course i feel it will have a 
great impact on my future carrier in Sustainable 
energy systems, this programme could possibly 
be the best thing to happen to my carrier.

Gary O’Connor - Electrician:
I was unsure as to what to expect prior to 
departure but having arrived here I have been 
really impressed by all aspects of the course .I 
gained a much vaster knowledge of areas which 
will defiantly grow in the coming years ie. PV’s, 
wind turbines, smart homes etc. The instructors 
were knowledgeable & helpful & all the lectures 
although difficult at times greatly enhanced my 
knowledge of the different sectors. It has been an 
amazing experience.

Having completed the up skilling programme I 
have no doubt that it will benefit me a great deal. I 
now feel I am competent enough to recommend 
to customers varying ways in which they can 
improve efficiency & reduce cost. I now posses a 
greater knowledge of the renewable energy sector 
& I feel that is defiantly an area that I would like to 
work in . The programme was excellent, far & away 
exceeded all expectations. 
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I spent time working with “Solar Ray”, a solar 
company based in Daytona. During my time there 
I worked on solar thermal systems & pool heating 
systems. I enjoyed my time there. The staffs were 
lovely & the work was hands on so it allowed me 
to develop my skills in a new area. A great place 
to work.

John Whelan- Electrician:
We looked at intelligent lighting systems and there 
uses in both energy efficiency and mood settings 
for a room.  We also looked at scenario setting for 
example if you switch on TV the light dim and the 
curtains close.  We also looked at home sound 
systems for music and HD TV in every room.  We 
also had a look at new and upcoming technologies 
such as radio frequency tags which are quiet in 
expensive and im sure will have large array of uses 
in future both in domestic and industrial electrical. 
I hope to use RF tags to create a door locking 
system in a nursing home.  I also hope to keep 
in contact with all instructors via email to keep 
up with any new developments I have installed 
some of the sound systems used in the house we 
visited in Orlando and hope to install many more 
and try push more smart lighting system in both 
houses and industry market. I hope to encourage 
people to use windmills for heating systems and 
to try and break in to the market of smarter homes 
more on my return to Ireland.

I found the programme meet and surpassed all of 
my expectations.  The areas we study were both 
interesting and practical.  I would like to take this 
opportunity to thank all the staff of FÁS and Space 
Florida and all those who made this programme 
possible especially Tony, Larry, John Cahill, and 
Lorna for all their hard work and for this wonderful 
opportunity.

Rory Murphy- Electrician:
I learned a lot on this course, as I knew nothing 
about how fibre optics were terminated and 
although I have used them before at work I didn’t 
know what I was using , I now have an appreciation 
for the different types and where they are used in 
industry.  As I said above I have used fibre optics 
in my current employment, but we always got 
somebody else (an outside specialist contractor) 

to terminate the cable . I now feel confident I can 
do this myself when the need arises.

I feel the programme was of great benefit to me, 
it has broadened my skills considerably, I would 
feel confident in installing an alternative energy 
system myself, and I am going to start as soon as 
I get home on a small wind turbine and see how I 
get on with that, who knows where that will lead.

Sam Mulligan- Electrician:
We learned an awful lot on this course as PLC’s 
have obviously come on a lot from when i studied 
them in phase 6,  2 years ago. The hand held 
programmer is more or less redundant so it was 
great to see how they are really used now. Due to 
this there was a huge amount of info to take on 
board but I did enjoy it – very challenging. 

We spent the majority of our time studying PV. 
My work experience with Michael Brown – Solar 
Ray is where I learnt most about installing the 
PV systems. We installed 3 different systems 
while I was with him – the hands-on-approach is 
obviously the best way to learn. 
We learned about checking if a property has a 
good location (no shading), about the right size of 
system for what the customer wants and for what 
they are willing to spend. 

Well first and foremost it is a wonderful thing to 
have on anyone’s CV – a broader knowledge of a 
subject that is only going to get more and more 
important can and will be hugely beneficial to me. 
This will also lead to better career opportunities 
anywhere in the world not just at home. 

Shane Breen- Plumber:
I think this course has been of huge benefit to me. 
It has help improve my skills as a Technician.  It has 
given me the opportunity to help the company 
process to be a more diverse company in renewable 
energy. I see renewable energy companies been a 
very good profitable one as people in Ireland and 
around the world are interested in reducing their 
“Carbon Footprint “and saving money. Because of 
energy rating of houses in the near future people 
are more interested in renewable energy making 
setting up a company to cater for financially.
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ScheDule For elecTricianS
Monday Tuesday Wednesday Thursday Friday

Week 1
Sept.  22 - 26

Orientation
UCF ENGR2-201H                  

9 a.m - 1 p.m
FSEC  2 pm-4 pm

Photo Voltaic
FSEC RM 202                                   
8 a.m – 5 p.m

Harrison 

Photo Voltaic
FSEC RM 202                                   
8 a.m – 5 p.m

Harrison

Photo Voltaic
FSEC RM 202                                   
8 a.m – 5 p.m

Harrison

Fiber Optics Practical
FIT ENG 102                                  
8 a.m - 5 p.m

Benton

Week 2
Sept.  29 -  Oct. 3

Fiber Optics Practical
FIT ENG 102                                  
8 a.m - 5 p.m

Benton

Fiber Optics Practical
FIT ENG 102                                  
8 a.m - 5 p.m

Benton

Fiber Optics Practical
FIT ENG 102                                  
8 a.m - 5 p.m

Grossman

Fiber Optics Practical
FIT ENG 102                                  
8 a.m - 5 p.m

Grossman

Fiber Optics Practical
FIT ENG 102                                  
8 a.m - 5 p.m

Grossman

Week 3
Oct. 6 - 10

Wind Turbine
UCF Brevard 308                    

8 a.m – 5 p.m
Starcher

Wind Turbine
UCF Brevard 308                    

8 a.m – 5 p.m
Starcher

Wind Turbine
UCF Brevard 308                    

8 a.m – 5 p.m
Starcher

Wind Turbine
UCF Brevard 308                    

8 a.m – 5 p.m
Starcher

Wind Turbine
UCF Brevard 308                    

8 a.m – 5 p.m
Starcher

Week  4
Oct. 13 - 17

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Smart Homes Practical
725 Baxter St.

Orlando, FL 32806
Lee

Work Programme
FSEC 8 a.m – 5 p.m

Week  5
Oct. 20 - 24

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Week 6
Oct. 27 - 31

Work Programme
FSEC 8 a.m – 5 p.m

 

Work Programme
FSEC 8 a.m – 5 p.m

 

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Week 7
Nov. 3 - 7

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Week 8
Nov. 10 - 14

Work Programme
FSEC 8 a.m – 5 p.m

 

Work Programme
FSEC 8 a.m – 5 p.m

 

Work Programme
FSEC 8 a.m – 5 p.m

 

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Week 9
Nov. 17 - 21

Smart Homes
FSEC RM 202                        
8 a.m -5 p.m

Bhusari

Smart Homes
FSEC RM 202                        
8 a.m -5 p.m

Bhusari

Work Programme
FSEC 8 a.m – 5 p.m 

Photo Voltaic
FSEC RM 202                          
8 a.m – 5 p.m

Harrison

Project 9-11, PV- Stand 
Alone, 11-5

FSEC
Healey

Week 10
Nov. 24 - 28

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Thanksgiving
 

Thanksgiving
 

Week 11
Dec. 1 -5

Work Programme
FSEC 8 a.m – 5 p.m

 

PLC
UCF ENG2 182                
9 a.m - 5 p.m

Divo

PLC
UCF ENG2 182                
9 a.m - 5 p.m

Divo

PLC
UCF ENG2 182                
9 a.m - 5 p.m

Divo

Work Programme
FSEC 8 a.m – 5 p.m

Week 12
Dec. 8 - 12

Work Programme
FSEC 8 a.m – 5 p.m

 

PLC
UCF ENG2 182                
9 a.m - 5 p.m

PLC
UCF ENG2 182                
9 a.m - 5 p.m

PLC
UCF ENG2 182                
9 a.m - 5 p.m

Closing Ceremony
Florida Solar Energy 

Center 
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ScheDule For plumBerS
Monday Tuesday Wednesday Thursday Friday

Week 1
Sept.  22 - 26

Orientation
UCF ENGR2-201H                  

9 a.m - 1 p.m
FSEC  2 pm-4 pm

Photo Voltaic
FSEC RM 202                                   
8 a.m – 5 p.m

Harrison 

Photo Voltaic
FSEC RM 202                                   
8 a.m – 5 p.m

Harrison

Photo Voltaic
FSEC RM 202                                   
8 a.m – 5 p.m

Harrison

Work Programme
FSEC 8 a.m – 5 p.m

Week 2
Sept.  29 -  Oct. 3

Work Programme
FSEC 8 a.m – 5 p.m

Solar Hot Water
TBD

Harrison

Solar Hot Water
FSEC RM 102                        
8 a.m – 5 p.m

Harrison

Solar Hot Water
FSEC RM 102                        
8 a.m – 5 p.m

Harrison

Solar Thermal-Com-
mercial Syst 
FSEC RM 102                 
8 a.m – 5 p.m

Healey

Week 3
Oct. 6 - 10

Wind Turbine
UCF Brevard 308                    

8 a.m – 5 p.m
Starcher

Wind Turbine
UCF Brevard 308                    

8 a.m – 5 p.m
Starcher

Wind Turbine
UCF Brevard 308                    

8 a.m – 5 p.m
Starcher

Wind Turbine
UCF Brevard 308                    

8 a.m – 5 p.m
Starcher

Wind Turbine
UCF Brevard 308                    

8 a.m – 5 p.m
Starcher

Week  4
Oct. 13 - 17

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Smart Homes Practical
725 Baxter St.

Orlando, FL 32806
Lee

Work Programme
FSEC 8 a.m – 5 p.m

Week  5
Oct. 20 - 24

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Solar Thermal-
Commercial Syst 
UCF Brevard 187                                       

8 a.m – 5 p.m
Healey

Solar Thermal-
Commercial Syst 
UCF Brevard 187                                       

8 a.m – 5 p.m
Healey

Week 6
Oct. 27 - 31

Work Programme
FSEC 8 a.m – 5 p.m

 

Work Programme
FSEC 8 a.m – 5 p.m

 

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Week 7
Nov. 3 - 7

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Week 8
Nov. 10 - 14

Work Programme
FSEC 8 a.m – 5 p.m

 

Work Programme
FSEC 8 a.m – 5 p.m

 

Work Programme
FSEC 8 a.m – 5 p.m

 

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Week 9
Nov. 17 - 21

Smart Homes
FSEC RM 202                        
8 a.m -5 p.m

Bhusari

Smart Homes
FSEC RM 202                        
8 a.m -5 p.m

Bhusari

Work Programme
FSEC 8 a.m – 5 p.m

 

Photo Voltaic
FSEC RM 202                          
8 a.m – 5 p.m

Harrison

Project 9-11, PV- Stand 
Alone, 11-5

FSEC
Healey

Week 10
Nov. 24 - 28

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Thanksgiving
 

Thanksgiving
 

Week 11
Dec. 1 -5

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Heat pumps and Geo-
thermals

 Lakeland Linder 
Airport

3900 Don Emerson Dr.
Lakeland, FL 33811

Parson

Heat pumps and Geo-
thermals

 Lakeland Linder 
Airport

3900 Don Emerson Dr.
Lakeland, FL 33811

Parson

Week 12
Dec. 8 - 12

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Closing Ceremony
Florida Solar Energy 

Center 
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ScheDule For hvm
Monday Tuesday Wednesday Thursday Friday

Week 1
Sept.  22 - 26

Orientation
UCF ENGR2-201H                  

9 a.m - 1 p.m
FSEC  2 pm-4 pm

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Fiber Optics Practical
FIT ENG 102                   
8 a.m - 5 p.m

Benton

Week 2
Sept.  29 -  Oct. 3

Fiber Optics Practical
FIT ENG 102                   
8 a.m - 5 p.m

Benton

Fiber Optics Practical
FIT ENG 102                   
8 a.m - 5 p.m

Benton

Fiber Optics Practical
FIT ENG 102                   
8 a.m - 5 p.m

Bentonn

Fiber Optics Practical
FIT ENG 102                   
8 a.m - 5 p.m

Benton

Fiber Optics Practical
FIT ENG 102                   
8 a.m - 5 p.m

Benton

Week 3
Oct. 6 - 10

D11 & D13 Volvo 
Engines

Greensboro, NC
Volvo

D11 & D13 Volvo 
Engines

Greensboro, NC
Volvo

D11 & D13 Volvo 
Engines

Greensboro, NC
Volvo

D11 & D13 Volvo 
Engines

Greensboro, NC
Volvo

D11 & D13 Volvo 
Engines

Greensboro, NC
Volvo

Week  4
Oct. 13 - 17

Drivability, Scan tool
UCF CNH 0516                                                          

8 a.m - 5 p.m
Richardson

Drivability, Scan tool
UCF CNH 0516                                                          

8 a.m - 5 p.m
Richardson

Drivability, Scan tool
UCF CNH 0516                                                          

8 a.m - 5 p.m
Richardson

Drivability, Scan tool
UCF CNH 0516                                                          

8 a.m - 5 p.m
Richardson

Work Programme
Nextran 8 a.m – 5 p.m

Week  5
Oct. 20 - 24

V27 Electronics
Nextran 8a.m – 5pm

Couture

V27 Electronics
Nextran 8a.m – 5pm

Couture

V27 Electronics
Nextran 8a.m – 5pm

Couture

V27 Electronics
Nextran 8a.m – 5pm

Couture

V27 Electronics
Nextran 8a.m – 5pm

Couture

Week 6
Oct. 27 - 31

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Week 7
Nov. 3 - 7

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Week 8
Nov. 10 - 14

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Week 9
Nov. 17 - 21

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
FSEC 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

VI Shift Transmission
Salt Lake City

Volvo

VI Shift Transmission
Salt Lake City

Volvo

Week 10
Nov. 24 - 28

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Thanksgiving
 

Thanksgiving
 

Week 11
Dec. 1 -5

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Week 12
Dec. 8 - 12

Garage Management
FSEC 8 a.m -5 p.m

Garage Management
FSEC 8 a.m -5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Work Programme
Nextran 8 a.m – 5 p.m

Closing Ceremony
Florida Solar Energy 

Center 
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FLORIDA SOLAR ENERGY CENTER
®

1679 CLEARLAKE ROAD, COCOA, FLORIDA 32922-5703 • TEL 321-638-1000 • FAX (321) 638-1010 • www.fsec.ucf.edu

STATE UNIVERSITY SYSTEM OF FLORIDA • AN EQUAL OPPORTUNITY/ AFFIRMATIVE ACTION EMPLOYER • A RESEARCH INSTITUTE OF THE UNIVERSITY OF CENTRAL FLORIDA

12 January 2009

As the Director of the Solar Energy Division at the Florida Solar Energy Center, I 
welcome the opportunity to work closely with the Irish Governmental Agency FAS and 
the State of Florida, through its agency Space Florida.

During the past number of years we have been proud to host these Irish technicians to 
the Center and they have added a great deal of talent and enthusiasm to our 
operations.  We are delighted for instance to know that these technicians receive a 
number of guest lecturers at FSEC in areas of prime concern to us – energy 
conservation, wind turbines and solar power.  We do appreciate that the technicians are 
here to learn and improve their knowledge base and so it is vitally important to FSEC 
that the buildup of confidence and trust between all three parties be encouraged and 
strengthened.  

I am also aware that the Irish technicians provide FSEC an opportunity to relieve a 
heavy burden of work from our staff in that they build and fortify relationships with 
Florida solar energy industrialists and contractors – the very companies who install and 
maintain these energy saving devices in our state.  Our staff here at FSEC speaks very 
highly of the work standards and competency of the Irish technicians.  As a direct result 
of this, FSEC satisfies both domestic and contractor requests for work in the field, while 
the Irish technicians gain first hand experience and knowledge.

In conclusion I would like to express my support for the FAS Technicians program and 
be assured that we look forward to supporting your efforts to maximize efficiencies in 
the usage of power and assist you develop exciting and innovative energy saving 
techniques in Ireland. 

We are proud to play our part in the continuing success of this program.

Robert M Reedy, PE
Director, Solar Energy Division
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FÁS upSkilling programme – 
courSe ouTline 

Electricians

Programme Duration: Programme length will 
consist of 12 weeks.  The programme will consist 
of courses held at the Florida Solar Energy Center 
at the University of Central Florida (UCF) and 
at Florida Institute of Technology, with a work 
Internship at the Florida Solar Energy Center 
under the supervision of Dr. Larry Chew.  The 
course work will be interspaced throughout the 
12 week period

1. Fiber Optics: 6 days

a) Course description:
Comprehensive course in fiber optics construction, 
cabling, termination, and inspection

b) Subject Matter:
•	 Background, History, Basic Principles, 
•	 Optical Fiber/Cable Construction, Alignment 

Losses
•	 Cable Stripping and Tool Familiarization,
•	 Cleaning, Adhesive Mixing, Termination Process, 

Cleaving, Polishing,
•	 Practice Terminations, Inspection Criteria, 

Continued Terminations,
•	 Light Source Testing, OTDR Testing, Fusion 

Splicing, Exam, 
•	 Finish Incomplete Terminations
•	 Health and Safety Issues
•	 Fusion Splicing
•	 Testing and Fault Finding

c) Proposed Outcomes: Technician will be able to: 
•	 Clean, cut and polish fiber optic cables
•	 Make termination contact point
•	 Use tools such as cable stripper, terminator
•	 Inspect cable and test for good optical 

transmission
•	 Splice cables and finish incomplete terminations

d) Standards Achieved:
•	 NASA Technician standard for Fiber optic 

Technician

e) Certification

•	 NASA Certification, FIT Certification

2. Advanced PLC Update Programming 
and Control: 6 days

a) Course Description:
This course for Technicians who want tot be able 
to operate and programme Programmable logic 
controllers for manufacturing facilities and control 
systems.

b) Subject Matter
•	 Introduction, History and Background, 
•	 Introduction to PLC Programming, Basic PLC 

instructions,
•	 Latch/Unlatch, Examples, Timers, Counters, Scan 

Sequence,
•	 Math Instructions, Advanced PLC
•	 RS Linx, RS Logix, Buttons and Lights, 
•	 Conveyor, Sensors, PLC Timers, PLC Counters,
•	 Sequence Control

c) Proposed Outcomes: Technician will be able   
to Programme PLC

•	 Select PLC for various Applications
•	 Familiar with current products and applications
•	 Maintain and repair systems
•	 Make correction to programme

d) Standards Achieved:
•	 College level knowledge course

e) Certification
•	 University of Central Florida (UCF) Certification

3.  Photo Voltaic Systems and Installation: 
5 days

a) Course Description
•	 This week-long course covers the design and 

installation of photovoltaic (PV) systems, and 
involves actual hands-on work with PV systems 
and equipment. 

•	 A course in the study of solar photovoltaic (PV) 
cells, modules, electrical circuits and systems; 
sizing and designing for usage in homes 
and commercial businesses: Solar electric 
products, applications and the market place; and 
understanding energy conversion from sunlight 
to electricity, and working with solar conversion 
equipment. 

•	 Quizzes and sample problems will be given to 
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the participants throughout the course to assess 
learning, and these problems will be reviewed 
during the course.

•	 Key drivers for alternative energy solutions
•	 Central versus distributed power generation
•	 Microturbine components, system configurations, 

performance and costs
•	 Distributed power systems and buildings: fuel, 

electrical, thermal and mechanical interfacing

b) Objectives
•	 Determine the available solar resource and 

conduct site assessments for PV installations.
•	 Characterize the performance and operating 

characteristics of PV system and components.
•	 Determine appropriate code-compliant 

configurations for PV systems and equipment.
•	 Plan and prepare for PV system installations, 

including customer relations, developing 
performance expectations, responsibilities and 
schedule.

•	 Implement and modify, as required, mechanical 
designs for PV systems that meet the performance, 
architectural and structural requirements for given 
applications.

•	 Implement and modify, as required, electrical 
designs for PV systems that meet the safety, code-
compliance and functional requirements for given 
applications.

•	 Conduct acceptance tests and inspections, and 
commission PV system installations.

•	 Evaluate, troubleshoot, and maintain PV systems.

c) Proposed Outcomes
•	 Technicians will be able to  the performance of the 

PV system
•	 Adhere to code restriction for installation
•	 Make modification to the building to support the 

PV cells
•	 Conduct electrical connection to obtain power 

from PV cells
•	 Commission the PV systems installation
•	 Maintain PV Systems

d) Subject Matter
•	 Installation of grid-connected solar electric power 

systems
•	 Working with electrical equipment.
•	 Process an installer may go through during a grid-

tied photovoltaic installation.
•	 Inverter, Inverter Efficiencies, Battery Access
•	 Estimating PV Output, Shading, PV Array
•	 Grid Tied inverter connection
•	 Connection to Grid
•	 PV modules – how do they work
•	 Manufacturing of PV cells

•	 Sizing of PV systems
•	 Energy output and efficiency
•	 Products and application
•	 Economic consideration and impact
•	 Conversion to electricity

e) Standards Achieved
•	 US National Electrical Code.
•	 2001 Code of Federal Regulations, Chapter 29 

Part 1926 - Safety and Health Regulations for 
Construction. 

•	 2002 National Electrical Code, NFPA 70, National 
Fire Protection Association

f) Certification
•	 Florida Solar Energy Center Certification.  

4)  Wind Turbines: Instrumentation and 
Maintenance: 5 Days

a) Course Description
Renewable energy data collection calls for proper 
selection and installation of sensors as well as for 
the wind turbine to be properly maintained so that 
its operation is unimpeded.  This course will cover 
the most common used sensors and techniques for 
installing them for long term energetics of renewable 
energy systems.  Maintenance schedules for renewable 
technology projects will be discussed and some of the 
most common problems experienced by our personnel 
will be covered

b) Objectives:
This is a familiarization course for all those who expect 
to be installing monitoring equipment on renewable 
energy systems and for those who must maintain 
these systems after they are installed.   It is a general 
overview of common problems that coexist with 
renewable energy projects and how to avoid them or 
at least minimize their impact.  Data collection sensors 
and data loggers will be discussed and compared

c) Subject Matter

Sensors
•	 What needs to be monitored on a wind turbine?
•	 What sensors are needed to do that?
•	 Where can we get those types of sensors?

 
Installation
•	 Where do we put them once we have them?
•	 Pre calibration
•	 Installation
•	 Operation
•	 Post calibration

FÁS Technicians Program 200840



   
Data collection
•	 How do we read the data?
•	 How FÁSt is FÁSt enough?
•	 Where do we keep it?
•	 What do we do with it after?
Turbine Operation
•	 What are the basic operations of a turbine
•	 What is a maintenance schedule?
•	 How often is it necessary?
•	 What can go wrong? How?
•	 What parts are good to have on hand?
•	 Where do we clean and how?

Data collection
•	 Comparison of data loggers and PC based systems
•	 Sensor connections and problems
•	 What you might see
•	 What to do when you see it
•	 Common data collection errors and how to spot 

them
•	 Comparisons of available storage systems
•	 Data treatment
•	 What do we do with it now that we have it
•	 What are some tell tale signs of problems
•	 How should data be treated?
•	 What about long term storage?
•	 Data Presentation
•	 Sample, comparison
•	 Graphs vs. numbers
•	 Spreadsheets vs. custom programs

d) Proposed Outcomes
•	 Be able to install wind turbines
•	 Be able to maintain wind turbines
•	 Mange a turbine facility

e) Standards
•	 Industry standards

f) Certification
•	 Instructor- Texas A&M University

5) Smart Homes Wiring & Controls 
Installation- 2 Days     

a) Course Description
Introduction to building intelligence, application, uses 
and current technology.  Proper use of protocols and 
requirements

b) Objectives

For Technicians to understand what in intelligent 
building and what is needed to create a smart home

c) Subject Matter
History of building automation leading to intelligent 
buildings 
•	 Pneumatic Systems (1970’s)
•	 DDC Systems (1980’s)
•	 The protocol battle (1990’s)
•	 Open standard development (1990’s)
•	 Convergence of Building Automation with 

Information Technology (2000’s)
•	 Control Loop DDC System
•	 Stand alone microprocessor based controls
•	 Intelligent controllers
•	 Controller types
•	 Building level controllers
•	 Networked Control System
•	 Proprietary protocols
•	 Understanding Protocols

•	 Ethernet
•	 Arcnet
•	 MS/TP
•	 LonTalk

Designing DDC systems 
•	 Components / Devices
•	 Typical diagram

•	 ISA terminology
•	 Sequence of Operations
•	 Points List

•	 AI, AO, BI, BO
•	 Characteristics: Trending, Alarming etc

What is an intelligent building? Definition
•	 Examples
•	 Healthy Building Institute Standards
•	 Building Information Modeling

Road map for an intelligent building 
•	 Procurement Methodologies
•	 Bid Documents
•	 Low Bid Approach
•	 BAS Vendors
•	 System Integrators
•	 Technology Contractors

Smart Home design concepts 
•	 System Integration

•	 HVAC
•	 Fire Alarm
•	 Security

•	 Technology (software and hardware)
•	 Interdependencies
•	 Measuring Building Intelligence 
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d) Proposed Outcomes
•	 Understanding of intelligent loops
•	 Understanding of current protocols
•	 Understanding of what can be controlled and 

what cannot
•	 Choice of systems and defining design 

specification using current products
•	 Procedures for management of systems
•	 Maintenance and care of system

e) Standards: Industry Standards

f) Certification
•	 Instructor,  FIT

Plumbing Technicians

1.  Solar Hot Water Heater Installation - 6 
days

a) Course Description
A hands on course( Theory and Practice)  on installation 
of Hot water heater and certification of heating panels

b) Objectives:
•	 Analysis of direct solar energy
•	 Assessment of the benefits and disadvantages of 

solar energy use
•	 On-site examinations of solar water heater 

systems
•	 Hands-on installation of solar heating systems

c) Subject Matter
•	 Installation of active solar water heating systems. 
•	 Experiments which develop basic principles of 

solar energy 
•	 Suggested strategies, materials, procedures and 

background

d) Proposed Outcomes
•	 Be able to size solar system for a residential need
•	 Know current market products
•	 Make recommendation based on customer needs
•	 Install and modify solar hot water systems
•	 Maintain hot water systems

e) Standards
•	 Industry standards

f) Certification
•	 Florida Solar Energy Center

2.  Photo Voltaic Systems and Installation: 
5 days
a) Course Description

•	 This week-long course covers the design and 
installation of photovoltaic (PV) systems, and 
involves actual hands-on work with PV systems 
and equipment. 

•	 A course in the study of solar photovoltaic (PV) 
cells, modules, electrical circuits and systems; 
sizing and designing for usage in homes 
and commercial businesses: Solar electric 
products, applications and the market place; and 
understanding energy conversion from sunlight 
to electricity, and working with solar conversion 
equipment. 

•	 Quizzes and sample problems will be given to 
the participants throughout the course to assess 
learning, and these problems will be reviewed 
during the course.

•	 Key drivers for alternative energy solutions
•	 Central versus distributed power generation
•	 Microturbine components, system configurations, 

performance and costs
•	 Distributed power systems and buildings: fuel, 

electrical, thermal and mechanical interfacing

b) Objectives
•	 Determine the available solar resource and 

conduct site assessments for PV installations.
•	 Characterize the performance and operating 

characteristics of PV system and components.
•	 Determine appropriate code-compliant 

configurations for PV systems and equipment.
•	 Plan and prepare for PV system installations, 

including customer relations, developing 
performance expectations, responsibilities and 
schedule.

•	 Implement and modify, as required, mechanical 
designs for PV systems that meet the performance, 
architectural and structural requirements for given 
applications.

•	 Implement and modify, as required, electrical 
designs for PV systems that meet the safety, code-
compliance and functional requirements for given 
applications.

•	 Conduct acceptance tests and inspections, and 
commission PV system installations.

•	 Evaluate, troubleshoot, and maintain PV systems.

c) Proposed Outcomes: Technicians will be able to 
•	 Characterize the performance of the PV system
•	 Adhere to code restriction for installation
•	 Make modification to the building to support the 

PV cells
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•	 Conduct electrical connection to obtain power 
from PV cells

•	 Commission the PV systems installation
•	 Maintain PV Systems

d) Subject Matter
•	 Installation of grid-connected solar electric power 

systems
•	 Working with electrical equipment.
•	 Process an installer may go through during a grid-

tied photovoltaic installation.
•	 Inverter, Inverter Efficiencies, Battery Access
•	 Estimating PV Output, Shading, PV Array
•	 Grid Tied inverter connection
•	 Connection to Grid
•	 PV modules – how do they work
•	 Manufacturing of PV cells
•	 Sizing of PV systems
•	 Energy output and efficiency
•	 Products and application
•	 Economic consideration and impact
•	 Conversion to electricity

e) Standards Achieved
•	 US National Electrical Code.
•	 2001 Code of Federal Regulations, Chapter 29 

Part 1926 - Safety and Health Regulations for 
Construction. 

•	 2002 National Electrical Code, NFPA 70, National 
Fire Protection Association

f) Certification
•	 Florida Solar Energy Center Certification.  

3.  Alternative Energy - Wind - 5 days

Wind Turbines: Instrumentation and Maintenance  

a) Course Description
Renewable energy data collection calls for proper 
selection and installation of sensors as well as for 
the wind turbine to be properly maintained so that 
its operation is unimpeded.  This course will cover 
the most common used sensors and techniques for 
installing them for long term energetics of renewable 
energy systems.  Maintenance schedules for renewable 
technology projects will be discussed and some of the 
most common problems experienced by our personnel 
will be covered

b) Objectives:
This is a familiarization course for all those who expect 
to be installing monitoring equipment on renewable 
energy systems and for those who must maintain 
these systems after they are installed.   It is a general 

overview of common problems that coexist with 
renewable energy projects and how to avoid them or 
at least minimize their impact.  Data collection sensors 
and data loggers will be discussed and compared

c) Subject Matter
Sensors
•	 What needs to be monitored on a wind turbine?
•	 What sensors are needed to do that?
•	 Where can we get those types of sensors?
Installation
•	 Where do we put them once we have them?
•	 Pre calibration
•	 Installation
•	 Operation
•	 Post calibration

   
Data collection
•	 How do we read the data?
•	 How FÁSt is FÁSt enough?
•	 Where do we keep it?
•	 What do we do with it after?

Turbine Operation
•	 What are the basic operations of a turbine
•	 What is a maintenance schedule?
•	 How often is it necessary?
•	 What can go wrong? How?
•	 What parts are good to have on hand?
•	 Where do we clean and how?

Data collection
•	 Comparison of data loggers and PC based systems
•	 Sensor connections and problems
•	 What you might see
•	 What to do when you see it
•	 Common data collection errors and how to spot 

them
•	 Comparisons of available storage systems
•	 Data treatment
•	 What do we do with it now that we have it
•	 What are some tell tale signs of problems
•	 How should data be treated?
•	 What about long term storage?
•	 Data Presentation
•	 Sample, comparison
•	 Graphs vs. numbers
•	 Spreadsheets vs. custom programs

d) Proposed Outcomes
•	 Be able to install wind turbines
•	 Be able to maintain wind turbines
•	 Manage a turbine facility
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e) Standards
•	 Industry standards

f) Certification
•	 Instructor- Texas A&M University

4. Heat Pumps And Geothermal - 2 days

a) Course Description
A hands on course( Theory and Practice)  on installation 
of installation of heat pumps

b) Objectives:
•	 Analysis of geothermal system
•	 Assessment of the benefits and disadvantages of 

heat pump use
•	 On-site examinations of Heat pump systems
•	 Hands-on installation of Heat Pump systems

c) Subject Matter
System Configurations
•	 Heat Only
•	 Hydronic Water Heat
•	 Domestic Hot Water
•	 Compressor Piping
•	 Compressor Section Plumbing

Refrigeration Flow Control
•	 Liquid Flow Control
•	 Flow Control Assembly
•	 Active Charge Controls
•	 Reversing valve 
•	 Cooling Assist Valve
•	 Pressure Regulator

System Selection Guidelines
•	 Introduction
•	 System Application Options
•	 Load Calculation
•	 Audit
•	 System Selection
•	 System Sizing 

System Components
•	 Typical Systems
•	 Compressor cabinets
•	 Listed Performance
•	 Unit Placement
•	 Set Dimensions
•	 Air Handler
•	 Calculating CFM in Air Handler
•	 Water Heating Module Piping Installation
•	 Desuperheater Installation

•	 Radiant Heating Modules

Typical Systems
•	 Vertical Earth Loop Systems
•	 Site Guidelines
•	 Earth pH Check
•	 Earth Loop Installation
•	 Pressure Grouting
•	 Building Entry
•	 Corrosion Protection System Installation
•	 System Evacuation

Hydronic Applications
•	 Primary Circuit Water Compressors
•	 Troubleshooting

d) Proposed Outcomes
•	 Be able to size solar system for a residential need
•	 Know current market products
•	 Make recommendation based on customer needs
•	 Install and modify solar hot water systems
•	 Maintain hot water systems

e) Standards
•	 Industry standards

f) Certification
•	 Florida Solar Energy Center

Heavy Motor Mechanics

Programme Duration: Programme length will 
consist of 12 weeks

1.  Fiber Optics: 6 days

a)  Course description
Comprehensive course in fiber optics construction, 
cabling, termination, and inspection

b)  Subject Matter
•	 Background, History, Basic Principles, 
•	 Optical Fiber/Cable Construction, Alignment 

Losses
•	 Cable Stripping and Tool Familiarization,
•	 Cleaning, Adhesive Mixing, Termination Process, 

Cleaving, Polishing,
•	 Practice Terminations, Inspection Criteria, 

Continued Terminations,
•	 Light Source Testing, OTDR Testing, Fusion 

Splicing, Exam, 
•	 Finish Incomplete Terminations
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•	 Health and Safety Issues
•	 Fusion Splicing
•	 Testing and Fault Finding

c) Proposed Outcomes: Technician will be able to 
•	 Clean, cut and polish fiber optic cables
•	 Make termination contact point
•	 Use tools such as cable stripper, terminator
•	 Inspect cable and test for good optical 

transmission
•	 Splice cables and finish incomplete terminations

d) Standards Achieved:
•	 NASA Technician standard for Fiber Optic 

Technician

e) Certification
•	 NASA Certification

2. Modern Transmission- 2 days

a) Course description
Upon successful completion of this course, the 
Technician will have knowledge of the construction and 
operation of the I-shift transmission. The Technician 
will also be familiar with the allowable service and 
maintenance procedures, the electronics that control 
the unit and the process for repairing transmission 
electronic system faults.

b) Subject matter
•	 operation
•	 maintenance
•	 diagnosis
•	 Repairs for the new I-shift (automated manual 

transmission).
•	 Demonstrations and exercises will be completed 

on a separate transmission assembly and on an 
appropriately equipped truck.

c) Proposed Outcomes
•	 Familiarity with the Volvo VI shift transmission
•	 Maintenance
•	 Operation
•	 Trouble shoot and repair

d) Standards Achieved
•	 Manufacturer industry standard

e) Certification
•	 Volvo North American Institute Certificate

3. Volvo Engines- 5 days

a) Course description 
This course is designed to train service Technicians 
to disassemble and reassemble engines correctly, to 
properly inspect and measure parts for reuse, and to 
repair and overhaul engine components. This course 
focuses on the Volvo D11 and D13 engines only.

b) Subject matter
•	 Volvo engine D11 and D13 
•	 Inspect, measure and repair

c) Proposed Outcomes
•	 Knowledge and procedure to overhaul a D11 and 

D13 engine
•	 Understand inspection procedure
•	 Use of measuring tools for major engine 
•	 Maintenance
•	 Operation

.
d) Standards Achieved

•	 Manufacturer industry standard

e) Certification
•	 Volvo North American Institute Certificate

4a. Garage Management - Business 
Consideration -2 days

a) Course Description
Class meant for individuals that plan to manage a 
garage. Covers management issues such as payroll, 
purchase orders, cost. Technicians will be taught how 
manage employees and finance management

b) Subject Matter
•	 Setup Master Files that are required for 

implementation of the system. 
•	 Preventive Maintenance, Purchase Orders, 
•	 Warranty Tracking, Repair Orders
•	 Costing. Additionally
•	 Daily functions of the Maintenance module.
•	 Functionality and flow of the Administration 

module.
•	 Operations module, Rating and Billing and 

Computerized Rating. 
•	 processes of Accounts Payable, 
•	 Accounts Receivable and General Ledger.
•	 Master Files affecting the administration modules
•	 Efficient and effective way to manage their 
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business,
•	 Process data and utilize the results as information 

for decision-making.
•	 Learn daily, weekly, and monthly processing steps.

c) Proposed Outcomes
•	 Manage employment of workers
•	 Manage account receivable of garage
•	 Efficient management
•	 Costing and warranty

d) Standards Achieved
•	 Manufacturer industry standard

e) Certification
•	 Instructor certification, FIT Certification

4b. Garage Management - Scan - Tools 
Drivability - 2 Days

a) Course Description
This class focuses on the science and technology of 
Drivability and Advanced Engine Performance.  This 
is one of the largest areas of the market that is still 
frustrating shops worldwide, resulting in literally 
millions of dollars of lost sales and service opportunity, 
and the number one liability area (or sore spot) for 
dealers, independents, manufacturers, and customers.  
This class is designed to bring the average Technician 
who has desire to the Advanced Level, and the manager 
to realize the potential for profit that escapes the 
majority of repair facilities

b) Subject Matter
•	 The Automotive Skeleton
•	 How to use the Scan Tool to not only diagnose, 

but to sell work and service.
•	 Feedback fuel control, fuel injection systems, 

emission systems
•	 Computer inputs and outputs, flash 

reprogramming, relationships of mechanical 
systems and vehicle networks

•	 Learning how to let the vehicle do the work for 
you

•	 How to gather hard to find repair information
•	 How to approach customers and educate them to 

sell the needed services
•	 Strategies for vehicles with intermittent problems 

and how to find hidden scan tool data

c) Proposed Outcomes
•	 Become a more efficient garage technically
•	 Find problems before the symptoms occur

•	 Improve drivability of the truck
•	 Diagnose problem
•	 Diagnose intermittent problems
•	 Educate customers

d) Standards Achieved
•	 Manufacturer industry standard

4c. Garage Management - Advanced Air 
Conditioning and Climate Control - 2 days

a) Course Description
This class includes a basic refresh on AC operation and 
follows through to the climate controls.  Why an AC 
class?  AC and climate controls are now multiplexed 
into advanced computer systems that are influenced by 
drivability, emissions and fuel injection inputs, and vice 
versa.  Sometimes a vehicle may not run right because 
of a lack of communication between these modules.  
The body control computers may see drivability issues 
that will not allow the AC system to work and vice 
versa! Some new hybrid vehicles will not run at all with 
an AC system fault because the AC system has to cool 
the batteries!  On certain vehicles that innocent little 
AC pressure transducer whose only job is to tell the 
computer the pressure in the line can short and cause 
a vehicle no start that will say “no problem found”   in 
the scan tool.  Understanding what could go wrong is 
the key when estimating diagnostic charges and how to 
get paid appropriately.  Not understanding can mean a 
devastating financial loss.

b) Subject Matter
•	 Covers CAN communication protocols
•	 Multiplexed networks containing all body 

functions. 
•	 Includes hands on performance testing of an AC 

system 
•	 Scan Tool on a live vehicle. 
•	 Strategies to diagnose and trouble shoot

c) Proposed Outcomes
•	 Become a more efficient garage technically
•	 Find problems before the symptoms occur
•	 Improve communication between AC subsystem 

and main body function
•	 Diagnose problem
•	 Educate customers

  
d) Standards Achieved

•	 Manufacturer industry standard

e) Certification
•	 Instructor certification, FIT Certification
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5. Advanced Electronic Logic and 
Diagnostic – 5 days

a) Course description
•	 Electronic Logic and Diagnostics  focuses on how 

integrated electronic
•	 systems function, as well as proper 

troubleshooting techniques and tool usage

b) Subject matter
•	 Volvo Vectro Electronics system
•	 Electrical power up
•	 System features
•	 Sensors and circuits
•	 Premium tech tools and guided diagnostics
•	 Hands- on trouble shooting
•	 Test-specific tools

c) Proposed Outcomes: Technician will have 
comprehensive Knowledge of the following:

•	 Vectro System
•	 Retrieve and read fault codes
•	 Diagnostics of codes
•	 Vehicle Control Module
•	 Customer –level programming using VCADS
•	 Instrument Cluster Function and Diagnosis

d) Standards Achieved
•	 Manufacturer industry standard

e) Certification
•	 Volvo North American Institute Certificate
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