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Editorial

Exempt small-scale renewables from 
the bureaucratic mazes of electric 

utilities, city halls and the 
Energy Regulatory Commission

Roberto Verzola

Doing RE in Dinagat
Riedo Panaligan

Today, basically the same 
set of rules apply to small-
scale renewable projects  

below 100 kW as well as to 100 
MW projects. This is a huge 
disincentive for small-scale RE.

The experience of the Romblon 
Electric Cooperative (Romelco) 
is a case in point. Their 20-kW 
hybrid facility in Cobrador Island, 
which involves a mixture of 
solar power, battery storage and 
diesel generator back-up, also 
had to go through essentially the 
same bureaucratic maze at the 
Department of Energy and the 
Energy Regulatory Commission as 
100 MW solar farm projects.

To make the point even starker: 
a 300-watt solar panel and 
inverter system, which might cost 
below P15,000 to set up, needs to 
go through the same bureaucratic 
hurdles of the electric utilities as a 
90-kW system costing around P6 
million pesos. 

It will even require the same 
ERC “Certificate of Commerciality” 
(fee: P1,500). Why should 
households be required to undergo 
such certification for setting up 
a 300-watt solar gadget, when it 
simply saves on electricity and 
involves no commercial activity 
whatsoever? Cannot the ERC at 
least use its common sense and 
exempt from such requirement 
small solar projects with no 
commercial purpose?

The government’s move to 
expand net metering beyond 100 
kW will make matters worse for 
solar-deprived households, who 
will be eclipsed  by huge building 
owners that want to take full 
advantage of cheap solar electricity 

and have the means to pay for the 
various fees and charges imposed 
on net metering customers. These 
huge projects will provide even 
more justification for strict rule 
enforcement.

Households install electric 
appliances all the time, such 
as 3,000-watt cooking ranges, 
1,200-watt electric irons, 750-watt 
air conditioners and 560-watt 
refrigerators, without the need to 
apply to city halls, electric utilities, 
or the ERC. Why should they need 
to do so for a 300-watt (or for that 
matter, a 3,000-watt) solar set-up? 

Today, a 300-watt solar panel 
with a microinverter acts as an 
“AC panel” and is as much a plug-
and-play affair as a 700-watt 
desktop computer or a 1,200-watt 
electric kettle. The former can later 
be expanded one solar panel at 
a time, just like one adds one or 

more desktops or electric kettles 
to a household or small office. A 
300-watt picohydro unit is not yet 
plug-and-play, but its tiny capacity 
puts it in the same category as a 
300-watt solar panel, and below 
700-watt desktops or 1,200-watt 
heaters.

At this level, no utility 
permission or government 
permits should be necessary, 
except for safety issues which 
should be tackled through the 
strict implementation of safety 
standards at the supplier rather 
than the user level.

We are facing a climate 
emergency. We should do 
everything to make solar adoption 
as painless as possible. All the 
bureaucratic rules that hamper 
the installation of small-scale 
renewables like solar panels 
should be done away with.

The Center for Renewable Energy 
and Sustainable Technology 
(CREST) and the Provincial 
Government of Dinagat Islands 
headed by the newly elected 
Governor Kaka Bag-ao will be 
collaborating to promote further 
the deployment of renewable 
energy projects in the island 
province.

Governor Bag-ao believes that 
renewable energy will help 
families, especially those in 
isolated and the unelectrified 
areas, to access clean and reliable 
electricity.

The collaboration will hold its 
first activity on Nov. 5-8, when 
a joint RE workshop will be held 
in the provincial capitol. Local 
government officials, schools 
and other key stakeholders are 
expected to attend the workshop.

CREST will also bring its 
picohydro prototype, which it will 
use to measure the potential of 
some nearby sites. A province-
wide water resource assessment 
will also be proposed by CREST, 
to determine the overall potential 
of local energy sources in the 
island province.
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A picohydro prototype generates 30 watts of electricity from the water flow in 
the picture.

Picohydro: ready for 
prime time?

by Roberto Verzola

Cover Story

CREST has been working on 
its picohydro demo unit 
for nearly two years. We 

have also field-tested it in several 
sites. The results were sometimes 
encouraging, sometimes 
disappointing. 

With picohydro, we are 
working at the opposite extreme 
of the hydroelectric spectrum: 
from megahydro (more than 100 
MW), to big hydro (10-100 MW) 
to minihydro (0.1 to 10 MW) to 
microhydro (1-100 kW) and finally 
to picohydro (below 1,000 watts).

At such tiny scales, with such 
a small divisor for computing 
capital expenses (total cost in 
pesos divided by total capacity 
in watts), capex tends to bloat 
and we have to be very conscious 
about keeping to a low budget. 
Otherwise, our picohydro capex 
tends to exceed the megahydro 
capex of around P150 per watt 
(equivalently, P150 million per 
megawatt). 

If this happens, we fail in one 
of our goals, which is to atain a 
capex below that of megahydro 
projects, that is, below P150 per 
watt. This goal is important, 
because attaining it means that 
megahydro projects lose their 
last valid justification, that they 
are supposedly cheaper capacity-
wise than smaller hydro units in 
general.

We can then argue 
straightaway that big hydro 
projects should be broken up 
into cascades of smaller hydro 
projects, which will not only 
save on capital expenses and 
consequently on the levelized cost 

of electricity, but will also be more 
acceptable to host communities 
because of their lower negative 
social and environmental impacts.

The CREST picohydro 
prototype already hovers around 
the P150/watt range and we 
are confident we can bring this 
capital cost even further down. 
For instance, we are increasingly 
relying not on electro-mechanical 
and hydraulic controls but on 
electronic controls, so that we can 
ride on the continuing decline 
in prices in the electronics and 
particularly the digital industries. 
We are also working in relatively 
low pressures which opens up 
possibilities for other – and 
cheaper – penstock materials. 
Once we go into production of 
hundreds and even thousands 
of units, the costs will go down 
even further, hopefully triggering 
a virtuous cycle of improving 
economies of scale and growing 

market size which we see in the 
electronics industries.

There are still other hurdles, 
however, before the prototype 
can turn into a commercially-
attractive product that can seize 
the imagination of policy-makers. 
Installing it must be so easy that 
anyone can do it. It must be so 
reliable that it will run for years. 
It must look beautiful in the 
same way that the Apple Mac was 
beautiful. 

We want to make the decision 
to set up a picohydro unit such 
a compelling matter, such a no-
brainer, that local government 
executives will rush to comb their 
villages and towns to find sites 
where such units can be installed.

We are still working on these 
hurdles. 

Once we get over them, we will 
be ready for prime time.
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Irosin of Sorsogon 
embraces microhydro 

technology

Hydro

Irosin is a land-locked 
municipality in Sorsogon 
province, at the tip of the Bicol 

region. Its progress-oriented mayor, 
Mayor Afredo “Pidoy” Cielo Jr., 
wants his town’s progress to be 
driven by renewable energy (RE). To 
attain this noble goal, the mayor is 
ably supported by Irosin municipal 
administrator Lorenzo Ubalde as 
well as several engineers, technicians 
and other staff that comprise Irosin’s 
RE team.

CREST engineer Roberto Verzola 
was invited by the Irosin municipal 
government to visit the town on Oct. 
16-19. He brought with him a device 
for measuring the pressure inside a 
pipe (in pounds per square inch or 
psi) and another for measuring the 
amount of water flow. From these 
two numbers, a rough estimate of 
the power that can be extracted from 
flowing water, whether it is from 
a natural spring, a small river, an 
irrigation canal or an existing pipe.

Upon arrival, Engr. Verzola 
briefed Mayor Cielo and the Irosin 
RE team about the importance 
of measurement, and of getting a 
good estimate of the energy content 
of a potential hydro site. He also 
explained the approach of the 
Center for Renewable Energy and 
Sustainable Technology (CREST) is 
promoting RE. 

The CREST approach is called 
the “micro” approach, which he 
contrasted with the “mainframe” 
approach. He said that the micro 
approach approach was more 
focused on kilowatt-level and 
smaller sites, while the “mainframe” 
approach was more focused on 
multi-megawatt level sites. 

The micro/mainframe terminology is derived from the early debate in the 
computing industry between IBM Corp. and Intel Corp. IBM was the pioneer 
and leader in the computer industry of the 1960s, and faced only a few small 
competitors. The industry players were often described as “Snow White and the 
seven dwarfs”.

IBM’s core product was the mainframe computer, a large computer system 
that occupied a whole room or a big hall. The system generated so much heat 
that the room had to be cooled with powerful air-conditioners. The wirings for 
the different system components were so complicated that another floor had 
to be built a foot or more above the old floor of the computer room, so that all 
the wires could be hidden underneath. The system employed several hardware 
engineers, software engineers, programmers, data-entry personnel, and other 
support staff. Progress in the computer industry meant larger and more pow-
erful mainframes. So that more people could use the computer, they connected 
it to communication lines, so that it could be accessed from remote sites using 
computer terminals. Using computer services was expensive. It was thought 
that making the system more powerful and larger made it more efficient and 
therefore brought down the cost of using it, which was metered in terms of com-
puter-seconds on top of a monthly subscription fee. The goal was economies of 
scale in size. The bigger the computer, the cheaper the computer-time.

Intel challenged this mindset. It introduced a tiny microprocessor, putting 
an entire central processing unit (CPU), which is the heart of the computer, in a 
single integrated circuit, commonly called a chip. The tiny chip could be made in 
the millions. However, the power of Intel’s microprocessor was puny, compared 
to IBM’s mainframe. IBM’s engineers laughed at Intel’s product and derisively 
called it a “toy”. “Real men use mainframes,” they said.

However, Intel’s microprocessor chip could be manufactured in the millions, 
which made it very cheap.  Initially, it cost several hundred dollars, compared 
IBM’s price in the tens of millions. Thus it found an initial market among do-
it-yourselfers, tinkerers, and experimentalists. As the market grew, a few more 
companies designed their own microprocessors to compete with Intel. The 
market kept growing, and the chips kept getting cheaper. The micro approach 
was also attaining its own economies of scale, not in size, but in quantity. Soon, 
the computers made out of these small chips became commodity items, which 
further enlarged the market, leading to even better economies of scale.

The rest is history.

Intel beat IBM, and the micro approach led to desktop computers, laptop 
computers, the Internet, smart phones, and other technologies that created a 
new kind of economy that is now described as an information economy.

The micro approach became a deep game changer not only in the computer 
industry, but in all other sectors of the economy, as cheap computing, cheap 
memories and cheap communications changed the way other industries did 
their work.

Micro vs mainframe
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The generator is simulated by a 24-volt battery to test the 
eletronic assembly of the prototype. The 220-volt output lights 
up an LED lamp.

Irosin is known not only for its hot springs, but also for its 
“cold” springs. One reason Irosin residents oppose geothermal 
development in their town is their concern that a geothermal 
plant in the area can affect one of their top tourist attractions.

CREST thinks, Engr. Verzola 
explained to the Irosin RE team, 
that the same micro approach will 
work in the energy sector, and that 
this approach can also attain much 
better economies of scale, not in size 
but in quantity, than the megawatt-
level approach.

Thus, CREST promotes rooftop 
solar rather than huge solar farms. 
It is looking at microwind instead 
of giant wind turbines. And it is 
piloting microhydro instead of 
promoting huge hydroelectric plants 
that require equally huge dams.

Engr. Verzola further explained 
to his audience that for this vision 
to happen, municipalities and 
communities should focus on 
extracting energy from many 
smaller sites, rather than a single 
huge site. The capital cost of 
microhydro should also be driven 
further down, to make it cost-
competitive with mega-hydro. 
This will justify breaking down a 
big hydro project into a cascade 
of microhydro projects that 
will be much better welcomed 
by host communities because 
of their minimal impact on the 
environment. Also, they will 
not be perceived as a threat to 
the communities who often fear 
relocation because of rising dam 
waters.

With this vision clear in their 
minds, the Irosin RE team visited 
several sites to evaluate their 
potential and to identify the best 
candidates for further feasibility 
studies.

Some of the sites the team 
visited were too small. Others 
required different technologies to be 
developed efficiently.

The best candidates were big 
and steep irrigation canals, streams 
of rapidly flowing water, existing 
weirs or dams with huge volume 
of flowing water, as well as one 
promising project involving Irosin 
Lake, which often suffered from low 
water levels. The municipality has 
already approved the installation of 
an underground pipe from a higher-
elevation river to bring water to the 
lake when its elevation gets too low. 
The idea is to install a turbine and 
generating unit at the discharge side 

of the pipe, as the water flows into 
the lake.

Different sites would also require 
different types of water turbines. 

The Irosin Lake microhydro 
project, for instance, will use a long 
penstock which will be installed 
under another project. Since the 
bulk of the cost of a microhydro 
project is in the civil works and the 
penstock, the project will be spared 
from shouldering this cost.

Open channels of rapidly flowing 
water may generate electricity from 
a simple waterwheel, that translates 
the velocity of the water into rotary 
motion which can drive a generator. 
While a waterwheel is less efficient 
than a standard turbine, it also saves 
on penstock costs. At the same time, 
the rotating contraption is more 
interesting to spectators, visitors and 

tourists. Thus, it is more useful for 
educational purposes, as well as for 
eco-tourism sites and private resorts 
that emphasize their eco-friendly 
operations. Other technologies that 
need to be explored include vortex-
type water channels and in-stream 
turbines. 

CREST has committed to 
also build prototypes of these 
technologies, so that they may be 
adapted for local use.

“Where is the best candidate 
site?” Mayor Cielo asked. He wanted 
a working site as soon as possible.

On the last day of the visit, 
CREST turned over the picohydro 
(less than 1 kW) demonstration 
unit, the measuring devices, and 
the variable load simulator to the 
Irosin RE team, so that they may 
continue the detailed measurements 
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in various potential sites, and make 
a decision for the first site to be fully 
developed.

During the visit itself, the team 
managed to extract from a small 
diversion canal within a private resort 
enough electricity to light up LEDs, 
using the picohydro demo unit. The 
test run used 30 meters of 3-inch PVC 
pipes, attained a 1-meter head, and 
measured around 10 liters per second 
flow into the demo unit’s 1-inch inlet 
pipe. This was from a hurriedly-
installed leaky connection. The resort 
owners immediately showed interest 
and asked for detailed costings.

At the end of the visit, the Irosin 
RE team was fully determined 
to learn microhydro technology 
themselves, so that their municipality 
can bring down further the cost of 
electricity for their contituents.t

Earlier in September, Irosin had 
demonstrated a 3.2 kW solar PV 
system (8 400-watt solar panels) 
in front of the municipal hall. The 
system was installed by EASI, 
a local solar project developer 
headed by Engr. Melvyn Romano, 

and inaugurated in a “switch-on” 
ceremony by Mayor Cielo himself. 
The system will be eventually 
installed at the roof of the public 
market. 

It is the first of many rooftop 
solar facilities that will be installed 

in Irosin by EASI and its Korean 
partners.

Irosin is setting a fast pace of 
renewable energy installation 
that should encourage other 
municipalities in the country to 
follow suit.

The generator is simulated by a 24-volt battery to test the eletronic 
assembly of the prototype. The 220-volt output lights up an LED lamp.
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3-day Renewable Energy 
Congress successfully 

held in Cebu

Conferences

The 3-day RE Congress and 
Exhibit organized by the 
Center for Empowerment, 

Innovation and Training in 
Renewable Energy (CentRE) 
was held last Sep. 25-27 at the 
Waterfront Hotel in Lahug, Cebu 
City. The theme was “Road to 100% 
RE: Energizing Development, 
Empowering People, and 
Institutions”

The RE Congress was held back-
to-back with San Carlos University’s 
Sustainable Energy Ecosystems 
International Conference 2019.

The RE Congress featured 41 
speakers and included among its 
attendees 28 electric cooperatives; 
7 local governments; 10 national 
agencies; two international 
agencies; 33 civil CSOs/sectoral 
groups/other non-government 
organizations; 16 academic 
institutions; 12 private energy 
companies; and 10 exhibitors/
sponsors.

Below are some of the take-
away messages from the speakers:

Dr. Johannes Kadura, the 
resident representative of 
FES Philippines: “Renewable 
energy in the Philippines can only 
be implemented in a meaningful 
way if we break out of our 
comfort zones. We have to take 
to account those who are losing 
their jobs [and] the concept of just 
transition has to come to play.”

Atty. Cecilia Dalupan, 
President of CentRE and Chief 
Operating Officer of WeGen 
Distributed Energy: “Of the 1.1 
billion people in the world who 
still live without access to clean 
energy, 10 million (or 2.36 million 
households) are Filipinos. To 

address this anomaly, an additional 
45 gigawatts (44,800 megawatts) 
of new capacity must be introduced 
between now and 2040. We need to 
meet these challenges sustainably 
with the new abundant and 
sustainable energy that we have.” 

Professor Evelyn B. 
Taboada, Dean of the School of 
Engineering of the University 
of San Carlos: “The conference is 
a call to action. It is now our call to 
move things forward.” 

Economist Viking Logarta, 
CentRE Chairman and Energy 
Policy Advisor of the Institute 
for Climate and Sustainable 
Cities: “Climate change is real. It 
is fact. It is here. It is here now, But 
there is a lack of urgency among 
policymakers — including the DOE 
— regarding climate change and 
renewable energy. RE is one of the 
win-win solutions in addressing 
climate change. … Emissions 

from coal power plants lead to an 
increase in mortality and morbidity. 
These effects should be part of the 
costs of electricity, “But they aren’t. 
So when you compare renewable 
energy and thermal power plants, 
but the social costs of the latter are 

not inputted in their price, that is 
not a level playing field.”

Wilson Fortaleza of the 
Center for Power Issues and 
Initiatives (CPII): “Economies 
like the Philippines are making 
the transition from brown to green 
economy. In this transition, no one 
should be left behind. Of the 9,500 
workers in the Philippine power 
generation sector, 4,500 are in the 
coal industry. Of the latter, 3,000 
work in the Semirara coal mine. 
Cebu hosts the most number of coal 
plants in the country with nine coal 
plants and four gas-fired plants. It 
should plan for a just transition.”

Patrick P. Patriwirawan, 
DOLE Institute for Labor 
Studies: “Green jobs are decent 
jobs that are productive. They affirm 
labor as a primary social economic 
force in promoting sustainable 
development. Jobs are either: 
environmental but not decent; 

neither environmental nor decent; 
decent but not environmental; 
environmental and decent. The 
last are the green jobs. They should 
enjoy tax deductions and exemption 
from importation duties.”

“The RE Congress featured 41 speakers 
and included among its attendees 28 
electric cooperatives; 7 local governments; 
10 national agencies; two international 
agencies; 33 civil CSOs/sectoral groups/
other non-government organizations; 16 
academic institutions; 12 private energy 
companies; and 10 exhibitors/sponsors.”
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Arnold Grant Belver, 
Philippine Climate Change 
Commission (CCC): “It is crucial 
to create a supportive environment 
for renewables. The CCC has been 
working closely with government 
agencies and civil society in defining 
the targets and pathways for the 
country’s low-carbon development 
from now until 2040.”

Dr. Georg Maue, German 
Embassy in Manila: “When 
Germany embarked on its energy 
transition to renewables, it was able 
to create 360,000 high quality jobs. 
Countries that shift to renewable 
energy will see their GDP rise by 1 
percent. It is economically viable for 
Germany to phase out coal. Like the 
rest of Europe, Germany has very 
ambitious climate targets. We want 
to reduce coal use by 85 percent and 
replace that with renewable energy. 
RE is most economical, most fair 
and most just energy source.”

Francis Joseph de la Cruz, 
Institute for Climate and 
Sustainable Cities (ICSC): “To 
accelerate the energy transition, 
Green, Green, Green should be 

introduced in the government’s 
Build, Build, Build program.”

Sharon Montañer, Energy 
Regulatory Commission: 
“The commission is currently 
implementing its zero backlog 
program which intends to improve 
processes, enhance capacity of 
personnel and stakeholders, 
promulgate issuances on time, 
increase protection of consumers 
and empower them, and resolve 
consumer complaints on time. The 
commission has already issued a 
set of regulations covering battery 
energy storage systems, distributed 
generation, and even smart grids. 
It supports the government’s 
electricfication program by looking 
into processes of permitting and 
rate-fixing.”

Lorenzo Ubalde, 
Municipal Administrator and 
representing Mayor Alfredo 
Cielo Jr. of Irosin, Sorsogon: 
“Irosin established its Local 
Government Sustainable Energy 
Center (Logosec), which is premised 
on the use of renewable energy 
as the development framework of 

the LGU, As part of its framework, 
the Logosec envisions lower 
electricity costs and increased 
electricity access for its residents. 
The LGU also envisions Irosin 
Lake and its Eco-Park to be the 
site of mini-hydro and solar panel 
projects that will provide energy 
for e-trikes and jeeps and allow 
power sharing between adjacent 
public and private buildings. Last 
July, the town held a Sectoral 
Strategic Planning Workshop, 
that was attended by civil society 
organizations and peoples’ 
organizations. The workshop 
resulted in, among others, the 
formulation and implementation of 
its own-use power-sharing scheme 
using renewable energy. Besides 
helping lower the cost of electricity, 
the scheme will also provide 
electricity access to everyone, 
including those whose rooftops are 
unable to accommodate solar panel 
installations, such as nipa huts.”
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DOE Usec Fuentebella 
keynotes 3-day 

RE Congress in Cebu

Conferences

Undersecretary Felix 
William Fuentebella of 
the Department of Energy 

delivered the keynote address 
on the first day of the 3-day RE 
Congress and Exhibit. The event 
was organized by the Center for 
Empowerment, Innovation and 
Training for Reneweable Energy 
(CentRE) and funded by the 
German foundation Friedrich 
Ebert Stiftung. The San Carlos 
University of Cebu was also a co-
organizer.

In his keynote, the DOE 
undersecretary claimed that 
the Philippines ranked first in 
environmental sustainability, 
among the 125 countries who 
energy systems were reviewed by 
World Energy Council (WEC). 
However, the country ranked 
low in WEC’s two other indices, 
energy equity and energy security, 
Fuentebella admitted. 

A subsequent check with the 
WEC website also showed that in 
WEC’s 2019 report, the Philippines 
dropped in its environmental 
sustainability index from first place 
in the 2018 report to 68th place and 
was 94th overall out of 128 countries 
Among the reasons the Philippines 
earlier placed first in environmental 
sustainability was the relatively 
large share of hydro and geothermal 
in the energy mix, the country’s 
low CO

2
 emissions (due to low per-

capita energy consumption) and its 
revival of the nuclear energy option 
(which the WEC apparently counts 
as good for the environment).

Fuentebella cited several efforts 
by the Duterte administration to 
improve the country’s energy equity 

and security:

- the Energy Virtual One Stop Shop 
(E-VOSS) Act, in which energy 
projects are automatically deemed 
approved if applications are unacted 
upon within 30 days.

- the Renewable Portfolio 
Standards (RPS), which mandates 
a one percentage point per year 
increase share of renewables in the 
generation mix of electric utilities..

- the establishment of a Renewable 
Energy Certificates (REC) market to 
help utilities comply with the RPS 
requirement

- the Green Energy Option, which 
enables consumers with a peak 
demand of 100 kW or more to 
choose the generating company 
from which to buy their electricity.

- net metering, which Fuentebella 
said the DOE is trying to improve.

[See microRenewables Issue #9 
for a review of the DOE’s 10-year 
implementation of the Renewable 
Energy Act.]

Fuentebella called attention to 
the DOE’s new policy on energy 
storage systems, which took effect 
last September 20. The new policy 

allows energy storage systems 
operators to sell energy through 
bilateral contracts or the wholesale 
electricity spot market (WESM).

The DOE undersecretary 
confirmed the DOE plan to end the 
feed-in-tariff (FIT) system. He also 
confirmed that the DOE will soon 
remove the Universal Charge for 
Missionary Electrification (UCME). 
He justified UCME removal, saying 
that 98% of the subsidized systems 
were diesel-powered anyway, and 
the bulk of the subsidy went to 
only two large islands, Palawan 
and Mindoro. We do not need to 
subsidize the largest electricity 
consumers like big malls in these 
islands, he said. Removing the 
UCME will make renewables more 
competitive with diesel, Fuentebella 
argued.

Romblon Electric Cooperative 
general manager Rene Fajilagutan 
who spoke on the second day batted 
for the retention of UCME for small 
island grids.

Fuentebella admitted that 
some 3.5 million households still 
needed to be electrified. Household 
electrification can help increase 
productivity and introduce new 
livelihoods, he said.

“The Philippines ranked first in 
environmental sustainability, among 
the 125 countries whose energy systems 
were reviewed by World Energy Council 
(WEC). However, the country ranked low 
in WEC’s two other indices, energy equity 
and energy security.”
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Conferences

Energy stakeholders from 
northern Mindanao have 
expressed their intention to 

promote and implement small-
scale renewable energy (RE) 
projects in their own cities and 
communities.

The intention was shared by 
the various stakeholders during 
the Mindanao Renewable Energy 
conferences held on September 
20, 2019 in Surigao City, Surigao 
del Norte and October 8, 2019 in 
Dumingag, Zamboanga del Norte. 
The conferences were spearheaded 
by the Center for Renewable 
Energy and Sustainable Technology 
(CREST) and the German 
foundation Friedrich Ebert Stiftung 
(FES), following the national RE 
Congress held earlier in Cebu City.

More than 70 participants from 
various local government units, 

academic institutions, businesses 
and private institutions from 
three provinces namely Surigao 
del Norte, Agusan del Norte and 
Dinagat Islands attended the 
first Mindano RE conference. 
The event was supported by 
the Department of Trade and 
Industry – Caraga headed by 
Regional Director Brielgo O. 
Pagaran and the Department of 
Trade and Industry – Surigao 
del Norte headed by Provincial 
Director Celestino L. Negapatan.

Meanwhile, the 44 barangays 
of the municipality of Dumingag, 
Zamboanga del Sur participated 
at the RE conference held 
in their town. Dumingag is 
already a center of learning 
in sustainable agriculture; 
renewable energy will further help 
boost their agricultural sector. 
The conference was opened by 

Dumingag Mayor Joan Pacalioga. 
RE technologies such as solar 

photovoltaic, microhydro and 
anaerobic biodigesters were 
discussed during the conference. 
Topics on project financing and 
governance concerns were also 
discussed. The CREST picohydro 
prototype was also tested in 
a nearby irrigation canal. The 
head was unfortunately too 
low to generate usable power. 
Dumingag’s engineers assured 
CREST that Dumingag’s upland 
streams promised higher heads 
and greater water flows.

CREST is looking forward to 
its engagement in these provinces 
and will continue to support 
Mindanaoans in implementing 
their own renewable energy 
projects.

Municipal and barangay officials of Dumingag, Zamboanga del Sur pose before the CREST picohydro prototype.

Mindanaoans for       
renewable energy

Riedo Panaligan
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Trainings

University of Eastern 
Philippines and Northern 
Samar LGUs commit to 

promote renewable 
energy in the province

A highly productive renewable 
energy conference and 
training workshop was held 

on Oct. 24-25 at the University of 
Eastern Philippines main campus 
in Catarman, Northern Samar.

The conference was sponsored 
by the University of Eastern 
Philippines, the local government 
of the island municipality of Capul, 
Northern Samar, the Provincial 
Councilors’ League of Northern 
Samar, and the Center for 
Renewable Energy and Sustainable 

Technology (CREST).

It was attended by participants 
from five northern Samar 
municipalities, several UEP 
colleges including the deans and 
former deans of the UEP College 
of Engineering and the College 
of Science, representatives of 

the provincial government’s 
environment and natural resources 
office, and a representative of 
the Northern Samar Electric 
Cooperative (Norsamelco).

Northern Samar congressman 
Paul Daza also graced the 
occasion.

In his speech, Cong. Daza 
challenged the organizers and 
participants of the conference 
to identify several sites where 
renewable energy projects can 

be initiated as soon as possible. 
He stressed the urgency for the 
province to get the bulk of its 
energy requirements from local 
sources.

UEP Vice-president for 
External Affairs Tito Cabili 
recalled Northern Samar’s terrible 

experience with several typhoons 
and the human impact not only 
of the immediate destruction 
due to high winds and flood 
waters but also due to the power 
outages that affected hospitals 
and other institutions providing 
essential services to the people. 
He challenged the UEP students 
to focus on renewable energy and 
other sunrise industries and to 
support an industrial policy based 
on sustainable energy.

The urgency of these challenges 
was further highlighted by a 
power outage that crippled the 
Norsamelco franchise area for 
several days and affected the 
conference itself, until a fault in 
the transmission line bringing 
electricity from Calbayog in 
Eastern Samar was finally located 
and corrected.

Other highlights of the 
conference include the turn-over 
on the first day of a complete set 
of microRenewables Magazine 
issues (#1-#11) and several books 
on renewable energy donated by 
CREST to UEP.

On the second day, CREST also 
turned over to UEP the picohydro 
unit it had demonstrated earlier 
in the morning in a simulated 
hydroelectric set up using a 3-hp 
water pump to create the head 

“Cong. Paul Daza challenged the organizers 
and participants of the conference to 
identify several sites where renewable 
energy projects can be initiated as soon 
as possible. He stressed the urgency for 
the province to get the bulk of its energy 
requirements from local sources.”
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and flow that drove the demo unit. The demo unit 
would be “on loan” to the university, until its own 
engineers had fabricated their own version of the unit 
or decided to pay for the components at cost.

CREST president Rei Panaligan conducted a 
workshop on solar PV configuration and installation 
basics on the first day, a second workshop on other 
renewable technologies such as biogas and energy 
efficiency, and a third workshop on renewable 
energy financing. The LGUs showed a lot of interest 
in various financing schemes as well as sources of 
financing for renewable energy projects.

A day before the conference proper, a team 
composed of UEP External Affairs VP Cabili, former 
College of Engineering dean Danilo Entico, and 
mechanical engineering professor David Parial as 
well as Engrs. Rei Panaligan and Roberto Verzola of 
CREST had taken the one-and-a-half hour boat ride 
to the island municipality of Capul, Northern Samar, 
to visit and evaluate potential sites for renewable 
energy projects. They brought with them the CREST 
picohydro demo unit.

The team found that the Capul municipal hall, the 
Capul church and several residents already had solar 
PV systems installed on their rooftops. Unfortunately, 

these were not in working condition anymore, 
which appears to be the typical fate of many rooftop 
and solar street lighting projects in the provinces. 
Problems included poor design and unreliable or 
undersized equipment. 

The visiting engineers gave some on-the-spot 
suggestions but also committed to send a more 
formal report with recommendations later and to 
conduct a training workshop in the future for solar 
rooftop users in the island.

Capul had an existing water system that brought 
potable water from a natural spring through a 
3-inch pipe to public taps distributed throughout the 

poblacion, from which community residents got their 
water supply and carried these home. There was also 
a flourishing market for bottled water. In an effort to 
expand the system, two additional 4-inch pipes had 
been installed to use the overflow from the spring 
and collect it in a big cement tank, for distribution to 
the residents. The project, however, was embroiled in 
controversies and was still unfinished.

The visiting engineers found that the excess water 
available for the 4-inch pipes carried too little power 
for practical electricity generation. However, they 
found the higher pressure in the existing 3”-inch 
supply pipe promising and decided to study the 
feasibility of using certified food-grade pumps as 
turbines to generate electricity from the town’s water 
supply while maintaining the quality and potability of 
the water.

In the two-day conference that followed the visit, 
attending local government representatives, including 
LGU officials from Capul, also committed to look at 
other local resources for electricity generation.

Top photo: Capul technicians, with the help 
of UEP engineers, install for testing CREST’s 
picohydro prototype at a discharge pipe on an 
uncompleted cement water tank.

Bottom photo: Provincial, municipal and UEP 
officials pose before the picohydro prototype that 
CREST turned over to the university’s College 
of Engineering for replication and further 
development.

“The team found that the Capul 
municipal hall, the Capul 
church and several residents 
already had solar PV systems 
installed on their rooftops. 
Unfortunately, these were not 
in working condition anymore, 
which appears to be the typical 
fate of many rooftop and solar 
street lighting projects in the 
provinces.”
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Renewable energy 
options for Meralco

Electric Utilities

In an interesting talk last 
September 3 at the Power 
Trends 2019 conference 

held at the SMX Convention 
Center in Parañaque City, 
Wartsila business development 
manager Ville Rimali presented 
several future scenarios for the 
country’s largest distribution 
utility, Meralco. His topic 
was on the “benefits of new 
technologies on mid-merit 
power contracts”.

“Mid-merit” describes power 
plants which must shut down 
a few hours each day, during 
periods of low demand. This is 
usually the period past midnight, 
when most people are asleep. 
The requirement to shut down a 
few hours each day distinguishes 
mid-merit plants from two other 
types of power plants: baseload 
plants run 24/7 (24 hours a 
day, 7 days a week) and only 
shut down a few times a year for 
repairs and maintenance, while 
peaking plants operate only for 
a few hours each day, during 
periods of very high demand, 
which usually occur after 1 pm 
when office workers return from 
their lunch break and again after 
6 pm when it becomes dark and 
people turn on the lights and 
cook their dinners. 

Mid-merit and peaking 
plants are also called flexible 
power plants, because they can 
quickly ramp up or down their 
generation of electricity and 
they can shut down at least once 

a day. Coal and nuclear plants 
cannot be shut down once a day.

Rimali cited Bloomberg’s 
global “new energy outlook” 
which contrasted the typical 
energy mix in 2018, which 
consisted of 83% traditional 
technologies and 17% new 
technologies, to the expected 
energy outlook in 2040, which 
will consist of 43% traditional 
technologies and 57% new 
technologies. Rimali counts 
hydro and wind among the 
“traditional technologies”. “New 
technologies” included solar, 
“other renewables” (presumably 
ocean and tidal energy), peaker 
gas, and “others” (presumably 
technologies which are still under 
research today).

Rimali detailed Bloomberg’s 
future energy outlook per 
technology as follows:

Wind: 3x growth

Solar: 2x growth

Biomass: decline

Coal: decline

Nuclear: flat/decline

Oil: decline

Gas: decline

Hydro: decline

Demand response: 3x growth

Battery storage: 13x growth

Peaker gas: 14x growth

Rimali explores three 
scenarios for Meralco’s future 
mid-merit requirements (9 
am – 9 pm) in terms of 1,000-
MW blocks and calculates the 
levelized cost of each scenario:

1. 1,000 MW of combined 
cycle gas turbines running on 
LNG: P6.0/kWh

2. 1,000 MW of solar plus 
1,000 MW of LNG-fuelled plants: 
P5.6/kWh

3. 3,500 MW of solar + 5,000 
MWh of storage (solar+battery 
hybrid): P5.2/kWh – P10.6/kWh

“Mid-merit and peaking plants are also 
called flexible power plants, because 
they can quickly ramp up or down their 
generation of electricity and they can shut 
down at least once a day. Coal and nuclear 
plants cannot shut down once a day.”
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The third scenario involves 
two possibilities. The high-cost 
scenario (10.6/kWh) describes a 
situation where excess solar does 
not get any compensation and is 
basically given or thrown away. 
The low-cost scenario (P5.2/
kWh) describes another situation 
where excess solar is sold at the 
wholesale electricity spot market 
(WESM) for P3.5/kWh, which 
sounds like a more reasonable 
possibility especially if supported 
by government policy.

However, Rimali says that 
if the solar+battery hybrid cost 
decreases by 40-50% in the 
next 10 years, which is another 
reasonable possibility, then 
the solar+battery cost range 
goes down to P2.7-6.6/kWh, 
depending on whether or not 
excess solar is compensated for.

Rimali’s arguments 
suggest that the solar+battery 
combination is in fact Meralco’s 
best option for its future mid-
merit requirements.

Tesla has announced the 
third iteration of the company’s 
roofi ng material that has built-in 
photovoltaic cells for electricity 
generation. The roofi ng material 
looks like slate, but the glass tiles 
double as a solar panel.

Tesla’s “Solar Glass Roof” 
was fi rst introduced in 2016. 
However, its solar roofi ng 
business did not prosper. A 
second version of the product was 
developed but never marketed 
because producing it was “too 
costly”. This third version 
supposedly costs less and can be 
installed more quickly and more 

easily than the earlier versions. 
CEO Elon Musk claims that the 
product can withstand winds up 
to 175 kph. The Tesla guarantee is 
for 25 years.

According to Musk, 
development for its new roofi ng 
material was delayed because 
the company chose to focus fi rst 
on the production of its Model 
3 Tesla sedan. Now that its car 
production is profi table, the 
company can focus again on its 
solar roofi ng product, which is 
being fabricated in its Gigafactory 
2 U.S. plant.

Tesla announces a 
cheaper and better version 
of its solar roofing material

(Source: Alex Davies, “Tesla Has a New Solar Roof—and Musk Says 
This One Will Work”, wired.com, Oct. 26, 2019)
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3,000 E-Trikes for PH
Transport

The Department of Energy 
(DOE) has received a total 
of 3,000 electric tricycles 

(“e-trikes”) as of September 2019, 
comprising the pilot phase of 
DOE’s electrifi cation program of 
the transport sector. The DOE 
project aims to attain “market 

transformation through the 
introduction of energy-effi cient 
electric vehicles”, which is also the 
name of the project.

The completion of the delivery 
was announced last October by 
Kazuo Nagai, president of BEMAC 
Electric Transportation Phils, 
which supplied DOE the e-trikes. 
The company is a local subsidiary 
of the Japanese company BEMAC.

To mark the event, a turn-
over ceremony was held by 
BEMAC, DOE and the Carmona 
municipality in September, with 
Carmona mayor Roy Loyola 
gracing the event.

BEMAC delivered the DOE 
e-trikes to 37 local governments 
and national agencies, starting 

in the second half of 2018. The 
e-trike’s 5-kW motor can carry 
six people, including the driver at 
speeds of up to 50 kph. The motor 
is powered by a 3.3-kWh lithium-
ion battery, which can cover 40 
km at a constant speed of 20 kph, 
before it has to be charged again.

The e-trike recipients include:

Metro Manila: Quezon 
City (300); Valenzuela (250); 
Pasig (200); Malabon (175); 
Mandaluyong (170); Muntinlupa 
(150); Pasay (101); Manila (100); 
Las Piñas (100); AFP (50); DOST 
(20); DOE (2)

Ilocos: Ilocos Norte (20)

Cagayan Valley: Echague, 
Isabela (120)

Central Luzon (all in Bulacan): 
Malolos (100); Angat (20); 
Hagonoy (20); Balagtas (20); San 
Jose del Monte (2)

Calabarzon: Carmona, Cavite 
(200); Batangas City (50); Los 
Baños, Laguna (40); Biñan. 
Laguna (40); Bai, Laguna (40)

Mimaropa: Brooke’s Point, 
Palawan (50); San Vicente, 
Palawan (50); Odiongan, Romblon 
(40)

Bicol (all in Camarines Sur): 
Sagnay (40); Tigaon (40); Naga, 
Calabanga, Balongay (16); Naga, 
Canaman, Mangawayan (10); 
Naga, Ocampo, Hibago (7); Naga, 
Pili, La Purisima (7)

Western Visayas: Boracay (190 
for DOTr and 10 for Department 
of Tourism); La Carlota, Negros 
Occidental (50)

Muslim Mindanao: Marawi 
City, Lanao Del Sur (200).

As soon as the e-trikes were 
delivered, the recipients were 
expected to set up charging 
stations so they could fi eld the 
e-trikes immediately. 

The DOE project was actually 
initiated in 2012 with fi nancing 
from the Asian Development Bank 
(ADB). Its goal is to distribute 
100,000 e-trikes, as the fi rst step 
in electrifying the estimated 3.5 
million tricycles running in the 
Philippines. BEMAC won the bid 
in 2015, and signed a contract with 
the DOE in 2016. 

BEMAC Phils was incorporated 
in 2013 and has its offi ces and 
assembly plant at the Golden Mile 
Business Park in Carmona, Cavite. 

“DOE’s goal is to distribute 100,000 
e-trikes, as the fi rst step in electrifying the 
estimated 3.5 million tricycles running in 
the Philippines.”
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Biogas prototype to be 
installed in Malabon

Biogas

CREST president Engr. Riedo Panaligan has 
announced the installation in cooperation with 
Malabon City government officials of a biogas 

digester prototype this November. The prototype 
is imported from Mexico, where it has been fully 
tested among poor communities. The design uses 
flexible material to hold the biogas, which avoids the 
leaks that often plague local designs.

CREST will use the imported unit as basis for its 
own biogas digester program.

The 6-cubic meter digester will be used to 
process the kitchen wastes of more than 30 
households, who will also benefit from the cooking 
fuel generated by the digester. If the 155,000-peso 
biogas digester is successful, it can play a key role in 
the LGU campaign for the segregation at source of 
bio-degradable wastes.

CREST lists biogas digesters among its priority 
RE technologies for dissemination among local 
governments and communities.

Some biogas digester designs
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Renewables market 
analysis and forecast to 

2024 is released

Future Trends

The Paris-based 
International Energy 
Agency (IEA) has just 

released its 2019 analysis and 
forecast of the global renewable 
energy (RE) market. The market 
forecast covers the years up to 
2024.

Highlights of the IEA 
executive summary are cited 
below.

On the 12% rebound by 
renewables in 2019, led by 
solar:

“After stalling in 2018 for the 
first time in almost two decades, 
additions are set to rise by 12%. 
This renewed growth is driven by 
solar photovoltaic (PV), owing to 
rapid expansion in the European 
Union, a stronger market in India 
and an installation boom in Viet 
Nam. Higher growth in onshore 
wind also supports this rebound, 
particularly in the United States, 
the European Union and the 
People’s Republic of China. 

“Renewable power capacity 
is set to expand by 50% between 
2019 and 2024, led by solar PV. 
This increase of 1,200 GW is 
equivalent to the total installed 
power capacity of the United 
States today. Solar PV alone 
accounts for almost 60% of the 
expected growth, with onshore 
wind representing one-quarter. 
Offshore wind contributes 
4% of the increase, with its 
capacity forecast to triple by 
2024, stimulated by competitive 
auctions in the European Union 

and expanding markets in 
China and the United States. 
Bioenergy capacity grows as much 
as offshore wind, with the greatest 
expansions in China, India and 
the European Union. Hydropower 
growth slows, although it still 
accounts for one-tenth of the total 
increase in renewable capacity.”

On the continuing rapid 
decline of solar PV and wind 
costs, which will make them 
even more cost-competitive 
relative to new coal and 
natural gas plants:

“Falling costs and more 
effective policies drive a 
significant upward revision 
in the forecast for renewable 
capacity deployment compared 
with last year’s report. Solar PV 
generation costs are estimated to 
decline a further 15% to 35% for 
both utility-scale and distributed 
applications by 2024. Recent 
competitive auction results 
indicate that the levelised cost of 
generation for utility-scale solar 
PV plants will become comparable 
with or lower than that of new 

fossil fuel plants sooner than 
expected in a growing number of 
countries. Competition and cost 
reductions also drive expansion 
in both on- and offshore wind 
capacity.”

On the near-tripling since 
2014 of rooftop PV systems 
in homes, commerncial 
buildings and industry, and 
how it will transform the way 
electricity is generated and 
consumed:

“Distributed solar PV systems 
in homes, commercial buildings 
and industry are set to take off, 
bringing significant changes in 
power systems. A rapid rise in the 
ability of consumers to generate 
their own electricity presents 
new opportunities and challenges 
for electricity providers and 
policy makers around the world. 
Distributed PV capacity more 
than doubles to 530 GW by 
2024, an increase equal to that 
of onshore wind or almost half of 
total solar PV. 

“Contrary to conventional 

“Renewable power capacity is set to 
expand by 50% between 2019 and 2024, 
led by solar PV. This increase of 1,200 GW 
is equivalent to the total installed power 
capacity of the United States today. Solar 
PV alone accounts for almost 60% of the 
expected growth.”
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wisdom, distributed PV growth 
is dominated by commercial and 
industrial applications rather than 
residential. The economic case 
for commercial and industrial 
applications – which represent 
almost three-quarters of new 
distributed PV installations 
through 2024 – is generally better 
than for residential systems. 
This is because economies of 
scale lead to lower investment 
costs per kilowatt (kW) and 
because supply and demand are 
usually better aligned, enabling 
more self-consumption and 
larger savings on electricity 
bills. 

“Some 100 million solar 
rooftop systems for homes could 
be operating worldwide by 2024. 
Residential systems are set to 
account for one-quarter of total 
distributed solar PV capacity by 
then, with deployment expanding 
rapidly in many countries owing 
to favourable policy designs and 
the economic attractiveness of 
distributed PV. 

“Rapid cost reductions could 
lead to a distributed PV boom. 
In most countries, commercial 
and residential systems already 
have electricity generation costs 
that are lower than the variable 
portion of retail electricity prices. 

Residential and commercial 
solar PV costs are forecast to 
decline a further 15% to 35% by 
2024, making the technology 
more economically attractive and 
spurring adoption worldwide. 
Our Accelerated Case shows that 
a combination of increasingly 
favourable economics, enhanced 

polices and more effective 
regulation could push the global 
installed capacity of distributed 
PV above 600 GW by 2024 – 
almost double the total installed 
power capacity in Japan today. 
However, based on available 
rooftop area, even this is only 
6% of distributed PV’s technical 
potential. The increasing 
economic attractiveness of 
distributed PV systems could 
therefore lead to a massive 
expansion in the coming decades, 
attracting hundreds of millions 
(or even billions) of private 
investors.”

On accelerating the growth 
of renewable electricity:

“Renewable electricity 
growth still needs to accelerate 
signifi cantly to meet long-term 
sustainable energy goals. This 
growth is possible if governments 
address the three main challenges 

to faster deployment: policy 
and regulatory uncertainty; 
high investment risks in many 
developing economies; and 
system integration of wind and 
solar PV in some countries. 
Tackling these challenges 
underpins our Accelerated Case 
forecast in which total renewable 
capacity increases more than 60% 
to 4,000 GW by 2024, by which 
time it is twice the size of today’s 
global coal capacity. Annual 
deployment rises to 280 GW 
– 50% higher than the current 
rate and in line with long-term 
sustainable energy goals.”

Changing The Way Electricity is Delivered

CONTACT US:  
Unit 1402 Paragon Plaza, Edsa corner Reliance 
St. Mandaluyong City 1550 Philippines

Telephone No.: +632 234 2281   
URL:  www.sunasiaenergy.com

“Residential and commercial solar PV 
costs are forecast to decline a further 15% 
to 35% by 2024, making the technology 
more economically attractive and 
spurring adoption worldwide.”
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Microinverters now 
competitive with 
string inverters

Future Trends

As CREST expected all 
along, microinverters are 
now starting to become 

cost-competitive vis-a-vis string 
inverters.

Former College of Engineering 
dean Danilo Entico of the 
University of Eastern Philippines 
(UEP) recently bought a 2-in-1 
microinverter from an online source 
in China. The unit arrived on the 
second day of the Oct. 24-25 UEP-
CREST conference on renewable 

energy held in Catarman, Northern 
Samar. The unit looked very sturdy 
and came with thick aluminum 
fi ns which are important for heat 
dissipation. It carried the brand 
Y&H, a relatively well-known 
Chinese brand. Unfortunately, we 
had no time to actual set up the 
microinverter and test it.

The price of the unit was 
suprisingly reasonable: it cost below 
P6,500, all-in, delivered COD to 
Catarman, Northern Samar. Note 
that the unit consists of two 300-
watt microinverters in a single 
aluminum housing, or a cost just 

slightly above P10 per watt. 

Since solar panels in the same 
300-watt range now cost below 
P9,000, this means that the 
simplest solar PV confi guration (a 
300-watt panel with a 300-watt 
grid-tie microinverter, no batteries) 
now costs around P12,000. This 
is P40/watt or P40,000 per kW. 
At this price, microinverters are 
beginning to be competitive with 
string inverters.

Note that you can buy not just 
a single microinverter or a 2-in-1 
microinverter, but also a 4-in-1 
microinverter, which consists of 
four microinverters in a single 
aluminum package. It is also 
cheaper on a per-watt basis. You 
can invest fi rst in a 4-in-1, then 
subsequently expand your rooftop 
just a panel at a time, as panels get 
cheaper.

Let us review the benefi ts of the 
microinverter inverter approach:

- Each panel has an inverter, which 

allows maximization of solar output 
on a per-panel basis. In contrast, 
if one panel in an array of panels 
gets shaded with accumulated 
dust, a nearby tree, or bird poop, 
the output of the entire array is 
affected. The same problem occurs 
if one panel suffers from degraded 
performance faster than the rest 
of the panels. If a panel with a 
microinverter is shaded, the rest of 
the panels will continue to generate 
their maximum output.

- Troubleshooting is much 
simplifi ed, because individual 
panel-inverter pairs can be tested 
separately. There is also no need 
to worry about series/parallel 
connections among the panels.

- When a solar panel degrades or 
is damaged, the replacement does 
not have to have exactly the same 
specifi cations as the remaining 
panels. Replacement will be 
a big problem in panel arrays 
served by string inverters because 
specifi cations are being upgraded 
all the time, and older specifi cations 
(lower wattages and voltages) soon 
go out of stock.

- Lower-income solar enthusiasts 
can solarize their rooftops one 
panel at a time (paired with 
a microinverter of course), or 
P12,000 at a time, whenever they 
have saved enough for another 
round of expansion. The low 
incremental cost of expansion 
makes rooftop solar even more 
affordable.

- Plug-and-play installation, which 
homeowners can do themselves. 
How do you install a 300-watt pair 

“In previous issues, we have argued 
strongly for grid-tie microinverters, 
even when their costs were still 
relatively high. Today, the case for 
microinverters is even stronger. In the 
future, as the demand for microinverters 
goes up, economies of scale will kick in 
and they will cost even less.”
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of solar panel and micro-inverter? 
First, you mount the microinverter 
on the back of the solar panel 
(the side away from the sun), and 
connect them together, positive 
terminal to positive terminal, and 
negative to negative. Second, you 
connect the 220-volt side of the 
microinverter to the usual male 
plug that you use to connect your 
appliances to the household socket. 
Finally, you insert the plug into 
any live household socket. That’s 
it. You do not have to worry about 
connecting solar panels in series or 
in parallel. Just plug and play. Your 
panel-microinverter pair is now in 
effect a grid-tie plug-in AC solar 
panel.

The microinverter has built-in 
intelligence to use all the solar 
electricity available from the solar 
panel first, and allow only as much 
electricity from the electric utility to 
cover the balance. When your solar 
panel is producing more electricity 
that what your appliances can use, 
the microinverter will send out the 
excess to the grid. Nothing can be 
simpler.

In previous issues of this 
magazine, we have argued strongly 
for microinverters, even when 
their costs were still relatively high. 
Today, the case for microinverters is 
even stronger. In the future, as the 
demand for microinverters goes up, 

economies of scale will kick in and 
they will cost even less.

If you are thinking of installing 
a solar panel on your rooftop, 
consider using a microinverter 
instead of a string inverter.

A 2-in-1 microinverter is two 300-watt microinverters in a single 
aluminum housing. Each inverter connects to one panel.
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