SOLAR ENERGY

Wanted:
well-trained
installers

If current growth scenarios for the US solar market hold true,

the country will need an unprecedented 5,000 installers
by 2015. The sector has to ensure that its installers are well-
trained and work is underway in several organisations to pro-

vide the much-needed education and certification.

he solar industry became notorious for leav-

ing homeowners with leaky roofs and bone-

chilling showers three decades ago during the

United States’ last green energy boom. »We

blew it by allowing anyone to do the installa-
tions,« says Roger Ebbage, director of energy pro-
grammes for Lane Community College in Oregon, a
two-year public institution, like most community col-
leges, that offers both academic and technical training
courses to meet the needs of its local community. »They
made mistakes. They didn't have the detailed solar
background needed.«

Now, with the US solar market growing again — in
2007 by more than 80% for photovoltaics and over
50% for solar hot water — the industry needs to ensure
that its installers are well-trained this time around, says
Ebbage, who runs a nationally recognised solar training
programme at the college.
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I Not only this huge PV instal-
lation on the Oregon State
Capitol Salem, USA, needs
professional maintenance.
With the US solar market
growing again, the lack of
well-trained installers be-
comes evident.
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SOLAR ENERGY

Ryan LeBlanc, renewable
instructor for the Solar Living
Institute, California, wiring

a PV combiner box. His insti-
tute trains hundreds of peo-
ple a year to be advanced PV
installers.

Photo: Solar Living

Inverter installation for a
grid tied system in Sonoma
County. The strongest need

for ensuring solar systems
are properly installed is in
California, which is the big-
gest PV market in the U.S.
Photo: Ryan LeBlanc, Solar Living
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To that end, the industry has undertaken a massive
effort toward creating standards for training and certi-
fying installers. The stakes are high. If current growth
scenarios hold true, the country will need an unprece-
dented 5,000 installers by 2015, according to federal es-
timates. Given that both certified and uncertified in-
stallers number only in the hundreds now, the training
effort has a long way to go in less than eight years.

»We all want to make sure this time around when so-
lar energy systems are installed, they are done the right
way. But the big question now is: Will we have enough
installers in the out years?« says Glenn Strahs, a scientist
in the Solar America Initiative (SAl), a U.S. Department
of Energy programme designed to make solar energy
cost-competitive with conventional electricity sources.
The SAl is preparing for new photovoltaic installations
that total an expected 5 to 10 GW,, by 2015.

Currently, there are 365 PV installers and 40 solar
thermal installers in 40 states who are certified by the
New York-based North American Board of Certified En-
ergy Practitioners (NABCEP), which offers a national vol-
untary certification programme. Statistics are not kept

on installers working without certification, but it is esti-
mated to be only in the hundreds, according to Jane
Weissman, executive director of the Interstate Renew-
able Energy Council (IREC), another key player which
accredits programmes that train installers.

California: big need for trainers

The strongest need for ensuring solar systems are prop-
erly installed is in California, which is the biggest PV
market in the U.S. and the second largest solar thermal
market in the U.S. behind Florida. »We have a big need
for training a huge amount of demand and not nearly
enough installers,« says Liz Merry, programme manag-
er for the Northern California Solar Energy Association.
The demand is driven in part by the California Solar Ini-
tiative (CSI), which aims to install 3,000 MW, of PV pow-
er to reduce peak demand (see S&WE 3/2007 page
118).

»People call regularly to our office, saying they're
trying to find installers,« says Merry. »The industry is ba-
sically only six years old. There aren’t that many people
available who have enough experience to train the in-
stallers,« she says. Ryan LeBlanc, renewable instructor
for the Solar Living Institute, California, agrees. »Finding
qualified trainers is an interesting problem. I've worked
with lots of people in the industry who know their stuff
and are good contractors and install systems appropri-
ately, but it takes a certain kind of personality to be a
trainer.«

Incentives for trainings

Finding and training installers is just one part of the
challenge. There's also some disagreement about who
should install solar systems and exactly what skills are
crucial. Some argue that journeyman electricians and
plumbers are best suited. »We want plumbers and elec-
tricians,« says Jon Miller, executive director of the Ore-
gon Solar Energy Industries Association. »Training is
definitely a big issue because it’s essentially new tech-
nology in the solar electric and solar hot water industry.
It's new technology for traditional journeyman plumb-
ers and electricians. It's different equipment,« he says.
For example, PV works off DC current, he says. And so-
lar hot water involves glycol-based heat transfer
fluids that run through the panel. »Getting electricians
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SOLAR ENERGY

PV panel placement on the
Lane campus - Lane Commu-
nity College’s renewable en-
ergy programme trains about
10 to 12 students a year to be
solar installers.

Photo: Lane Community College

and plumbers to transition to wanting to do solar is not
easy and hasn’t been easy,« adds Johnny Weiss, execu-
tive director of Solar Energy International, a 16-year-old
educational nonprofit organisation. »In the grid con-
nected market, the systems have to be installed to the
electric code. Then you have to work with electricians.
Absolutely. This is high voltage-electricity.«

In California, one of North America’s largest unions
is trying to organise solar installers, saying that all in-
stallers should be certified electricians. But Sue Kateley,
executive director of the California Solar Energy Indus-
tries Association (CALSEIA), says customers should be
able to choose whether they want to do business with
union or non-union solar companies: »What we're work-
ing on is entry-level training. You need people who know
ladder safety. They don't have to be engineers, but
skilled, sensible trades people. Electrical work is just
one component of installing a solar system. If you think

of what you need, you're crossing different skills. You
need to know roofing. Electricians don’t normally do the
kind of roof work that is typical for solar installers.«

The U.S. also needs some national leadership, says
Weiss. »| think our national leaders should support the
grassroots and regional training efforts,« he says. »l
don’t think we need a new level of training bureaucra-
cy on top. We need incentives at the federal and state
level so the existing infrastructures can incorporate so-
lar and renewable energy curriculum into the training
process.« Community colleges could expand their train-
ing efforts, for example, he says.

For major PV installation companies like California-
based Sunpower and Maryland-based Sunedison, there
is no time to wait for government training incentives.
With record demand for their product, the installers
are doing their own training. So far, they have been
able to keep up with demand. »lt’s constrained, but

Solar thermal in hotels

By using 100% natural, renewable and solar energy, a

hotel management can by the effort of the intelligent
multifunction controller “Thermius” demonstrate its
commitment as an environmentally orientated business
and be a role model. “Thermius”is able to illustrate

the energy yield and the total production of
environment-friendly energy both on its own

ALLSUN

and on an external display.
ENERGY CONTROL

Brundtlandparken 2 e DK-6520 Toftlund e Telefon: +45 7383 1700 e Fax: +45 7383 1709 e E-mail: allsun@allsun.dKk

H Sun & Wind Energy 4/2007




manageable,« says Thomas Werner, Sunpower CEO.
Adds Jigar Shah, chief strategy officer for Sunedi-
son: »We haven't found it difficult to find qualified in-
stallers for today. But we expect it to be difficult in the
future.«

Certification: record number of applicants

While the U.S. industry faces a number of challenges
training workers to install PV and solar thermal systems
in this expanding market, work is underway in several
organisations to provide the much-needed education
and certification. Perhaps the largest and most compre-
hensive approach comes from NABCEP, which is a vol-
untary national certification programme. Made up of
renewable energy stakeholders from the industry, or-
ganisations, state government, schools, and the trades,
the all-volunteer board offers a national certification for
solar thermal and PV installers who have at least one
year of experience and pass a national exam. The orga-
nisation does not train solar installers, but verifies skills
learned elsewhere.

Applicants for NABCEP PV certification must com-
plete one of seven prerequisite tracks laid out by the or-
ganisation. The tracks delineate what kind of experi-
ence the installer must have for certification and allows
for trade-offs between classroom training and hands-
on experience. For example, a PV installer with only two
years’ experience must complete a NABCEP-recognised
training programme, while a PV installer with four year’s
experience can forego the classes.

Similarly, solar thermal installers have the option of
eight prerequisite tracks. Only one year of experience is
required if an applicant has a certain level of education
or licensure, such as a four-year degree in engineering
or two-year renewable energy technical degree. Li-
censed contractors in solar or construction-related ar-
eas also need only one year of experience for solar ther-
mal certification. All of the applicants must take the
written exam.

Word is clearly out that the job market is growing for
solar installers: A record number of applicants sat for
the spring 2007 NABCEP exam. That test resulted in 74
PV and 26 thermal newly certified installers, nearly a
quarter of the total in the nation.

The written test is »very detailed and not a casual as-
sessmentg, says IREC's Weissman. To ensure students re-
ceive the necessary information and training for the
test, IREC has taken on the task of reviewing and ac-
crediting curriculums throughout the nation. »We make
sure people who do the training — whether it's a private
organisation, acommunity college, an industry group —
are teaching the right skill set,« Weissman says.

Accreditation does not come easily. A programme
must be in operation for one year before IREC will begin
review, a process that can take up to another year. The
New York-based organisation scrutinises curriculum
based on international standards set by the Colorado-
based Institute for Sustainable Power Quality (ISPQ).
The programme must pass muster, not just based on
curriculum, but also the financial standing of the teach-
ing institution and safety of the training facility.

Innovative system technology
for modern
solar thermal systems

*Solar stations
*Solar heat transfer

FlowCon
Max FA

PAW GmbH & Co. KG North American
Bocklerstrale 11 Distributor

D-31789 HAMELN Solarnetix Inc.
GERMANY 777 Warden Ave.

1 +49-5151-9856-0 Toronto ON CANADA
= +49-5151-9856-98 ¥ &= 1-416-699-6746
@ info@paw.eu @ info@solarnetix.com
% www.paw.eu % www.solaretix.com

Sun & Wind Energy 4/2007 H



SOLAR ENERGY

A 4.5 kW, grid tied PV system
installed by the US company
Pure Power Solutions

in a Healdsburg vineyard,
California.

Photos (2): Ryan LeBlanc, Solar Living

Installation of an off-grid

PV system in Lake County.
The job market is growing for
installers, numerous insti-
tutes provide training to
meet the needs of the chang-
ing industry.
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Training programmes with waiting lists

So, far a handful of programmes have won accredita-
tion. They are listed on the right. As enrollments in solar
training programmes grow, with some schools report-
ing waiting lists, IREC is seeing an up tick in interest
among institutions that want accreditation. The grow-
ing interest also became apparent late last year when
the organisation sponsored a renewable energy work-
force training conference, which drew a sell-out crowd
of 200 people. Given its popularity, conference planners
reserved a larger space for a second conference planned
for March 2008 in Hudson, New York, with a 350-people
limit, according to Weissman.

Meanwhile, the Solar Living Institute trains »hun-
dreds« of people a year to be advanced PV installers,
says LeBlanc. The Institute offers PV »boot camps« for
beginning installers and electricians. In 2008, the insti-
tute will transform its two PV programmes into pro-
grammes that meet NABCEP guidelines. The first will
prepare entry-level students to take the entry-level
NABCEP test. The second will prepare more advanced
students to become NABCEP-certified installers.

»In our classes, we get people from all over the coun-
try. There are definitely classes where it's 50-50 Califor-
nia and the rest of the country,« renewable instructor
LeBlanc says. The institute has seen rapid growth in re-
cent years, with the advent of grid-type systems, net
metering, and rebate programmes for grid systems.
»This has all changed the game«and increased the need
for training, LeBlanc says. »Before this, we didn’t have
equipment designed to be grid-type. Now we do. Now
we have all kinds of manufacturers and different invert-
er manufacturers.«

Also providing training to meet the needs of the
changing industry is Solar Energy International (SEI).
Much of SEl's work is geared toward training techni-
cians to design and install working systems, says exec-
utive director Weiss. »A large base of our students are li-
censed plumbers and electricians who want to get into
solar work,« he says. »We see a lot of trades people ex-
cited about renewable energy technologies. They have
skills, equipment and competence, but there are extra
things they need to learn.«

SEl teaches plumbers and electricians how to deal
with batteries, solar panels and DC electricity, among
other things, he says. SEl works with about 1,500 stu-
dents a year, including homeowners, educators, mar-
keting people — and electricians and plumbers. SEI for
the first time has a waiting list for its PV class, he says.
This year, SEl is offering about five solar thermal and 36
PV classes, says Kathy Fontaine, office manager for SEI.
It recently added four new solar thermal classes in re-
sponse to demand.

credited & Certified Awardees

Florida Solar Energy Center, Cocoa, Florida

Solar Energy International, Carbondale, Colorado
Midwest Renewable Energy Association, Custer, Wisconsin
State University of New York at Farmingdale, New York
State University of New York at Delhi, New York

North Carolina Solar Center, Raleigh, North Carolina

Sun Pirate, Cotati, California
Lane Community Col

At the Solar Living Institute, demand has also been
much higher for training in PV, says LeBlanc. About 98
percent of the students are trained to install PV systems,
he adds. »Thermal systems aren’t viewed as sexy tech-
nology,« he says. In addition, solar thermal systems de-
veloped a bad reputation in the 1980s because the gov-
ernment then dropped its rebates, forcing many solar
companies out of business. This left most customers
with solar thermal systems with no one to maintain
them, he explains. »Anyone who is interested in solar
goes to PV because there’s more money and there are re-
bates,« LeBlanc says. However, he notes, solar thermal
systems are much less expensive than PV, which makes
them attractive. The number of solar thermal rebates —
and the interest in installing solar thermal systems — is
now increasing.

Adds Ebbage: »If utility scale wind power is exclud-
ed, the renewable energy industry is overwhelmingly
PV. I think PV has gained favour because it's more ele-
gant to create electricity using a technology that has no
apparent moving parts and lasts 25 to 30 years than to
create hot water with a pump and pressure technology
that, in the minds of some, doesn‘t work in cloudy cli-
mate regions like the Northwest.« He notes that Lane
Community College expects students to study both so-
lar thermal and PV technologies.

In addition to well-established programmes like the
Solar Living Institute’s and SEI's, some new programmes
are gearing up. The Silicon Valley Leadership Group
is creating a Solar Center of Excellence, whose mission
is to develop the foundations, standards and workforce
that will enable the California industry to continue its
rapid growth. One goal is to »create training programmes
to fuel a sustainable workforce with curricula, certifi-
cations, and accreditation standards for work in the
solar industry,« says the group’s white paper, »So-
lartech«.

Already operating in California is a programme run
by the Sacramento Public Utility District (SMUD) that
now provides training to about 70 people from around
the country. The programme has a waiting list. The pub-
licly owned utility initiated the programme at the re-
quest of its board, which wants to see more solar in-
stalled in its own territory and in California, says Mike
Keese, PV project manager for SMUD.

»0One of our charges is to develop a self-sustaining
solar industry that does quality installs. A 3-day work-
shop for advanced solar installers scheduled for Septem-
ber was overflowing with participants,« he says. SMUD's
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SOLAR ENERGY

Students of the Lane Commu-
nity College are installing in-
verters on the Lane campus.
The College based in Oregon

expects students to study
both solar thermal and PV
technologies.

Photo: Lane Community College
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workshops focus on issues such as how to design a sys-
tem and address issues like shading, types of mounting
systems, how to match PV modules to inverters. »Every
solar panel has different operating specifications. In-
stallers need to know how to put them together into a
system to make them work with an inverter. They have
to do it safely. This is way above entry-level electrical
work.«

Not only does SMUD train installers; it also educates
building inspectors. SMUD educates building inspec-
tors about the electrical code, and how it pertains to so-
lar installations. »It's hard for them to keep up and the
technology is constantly changing. The code is con-
stantly being updated,« he says.

Just to the north, in Oregon, Lane Community Col-
lege runs a training programme as part of its associate
of applied science degree. »The intent is to provide ed-
ucated installers to the PV and solar thermal industry,«
says Ebbage. The programme meets Oregon’s licensing
requirements, which are closely aligned with NABCEP
certification requirements, Ebbage says. »For PV, you
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need 4,000 hours of documented installation, hands-on
experience. You need a sub-license on the PV side for
electrical and also for plumbing side. You don't need to
be a journeyman. To install electrical renewable energy
systems, you only need to have a limited renewable en-
ergy technology license,« he explains. Ebbage would
prefer to train journeyman electrician and plumbers as
solar installers. »Journeyman can do any wiring on the
planet. That means residential, commercial or heavy
duty industrial.«They need 8,000 hours of hands-on ex-
perience, he adds. Lane Community College’s renew-
able energy programme, which was launched in 2003,
trains about 10 to 12 students a year to be solar install-
ers. Right now there’s a bottleneck getting students
through the system, Ebbage says.

»To do hands-on work, you have to be trained by a
training agent, someone certified by the joint appren-
tice training committee under a mandate from the state
Bureau of Labor and Industries,« he says. However, right
now there aren’t enough trainers available to meet the
demand.
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Training fund: US$ 1 million in New York

Given the large demand, states are beginning to chan-
nel funds toward some of the training programmes.
About half of the states now have renewable portfolio
standards — requirements that an increasing percent-
age of the state’s power come from renewable energy
each year. Meanwhile, Congress is debating creating a
national standard.

New York is a model state in this regard, says IREC’s
Weissman, because it has created a US$ 1 million grant
programme for institutions that offer solar installation
training. The money goes toward equipment, curricu-
lum development, instructors and other necessary ele-
ments to make a strong programme. »Other states offer
some very good training. But what makes New York so
unique is that it's not just running different workshops
and seminars, but is making sure schools can offer train-
ing on a regular basis,« she says. The New York State
Energy and Research and Development Authority
(NYSERDA), a state entity known nationally for its inno-
vative support of green and distributed energy, handles
the funds.

NYSERDA's thinking has evolved as it has worked
in the training programme. Jeff Peterson, NYSERDA's
programme manager for energy resources, says that ini-
tially the authority thought it would need to channel
funds into scholarship money to attract students to the
programmes. It quickly found out that was not neces-
sary. »The feedback we're getting from the schools is
that they have more demand for the classes than they
have space. The desire to take these classes is very
high.«

The interest appears to be driven not just by the
job market, but by a broader interest in renewable en-
ergy that has emerged in the United States, particular-
ly among younger people who often cite their sup-
port for green energy in polls. »It's exciting to people,
soit's only natural that they want to pursue this,« Peter-
son says.

SOLAR ENERGY

Given the industry’s attention to training, and the
eagerness within the population to learn the necessary
skills, it appears likely that the solar industry will be
spared the embarrassment of the first US green energy
boom.

»That was such a black eye in the 70s and 80s. There
was a tax credit and any guy or gal with a truck and lad-
der decided they could install this stuff« Weissman
says. »We don’t want that to happen again. Now, the
training and the infrastructure is much more sophisti-
cated than it was 20-plus years ago. We've turned the
corner.« ¥

Lisa Cohn, Elisa Wood

Lisa Cohn and Elisa Wood are U.S.-based writers who specialise in energy
issues. Visit them at www.realenergywriters.com

Further Information:

California Solar Energy Industries Association (CALSEIA):
www.calseia.org

California Solar Initiative (CSI):
www.gosolarcalifornia.ca.gov/csi/index.html

Florida Solar Energy Center: www.fsec.ucfedu

Institute for Sustainable Power Quality (ISPQ): www.ispg-central.com
Interstate Renewable Energy Council (IREC): www.irecusa.org

Lane Community College: www.lanecc.edu

Midwest Renewable Energy Association: www.the-mrea.org

New York State Energy and Research and Development Authority
(NYSERDA): www.nyserda.org

North American Board of Certified Energy Practitioners (NABCEP):
www.nabcep.org

North Carolina Solar Center: www.ncsc.ncsu.edu

Northern California Solar Energy Association: www.norcalsolar.org
Oregon Solar Energy Industries Association: www.oregonseia.org
Sacramento Public Utility District (SMUD): www.smud.org

Silicon Valley Leadership Group: www.svig.net

Solar America Initiative (SAIl):
www1.eere.energy.gov/solar/solar_america/index.html|

Solar Energy Industries Association (SEIA): www.seia.org

Solar Energy International (SEI): www.solarenergy.org

Solar Living Institute: www.solarliving.org

State University of New York at Farmingdale and at Delhi:
www.suny.edu

Sun Pirate: www.sunpiratesolar.com
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