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FORWARD ENERGY
Forward energy is everywhere with world class
manufacturing and best in class design.
Let’s move forward.

How long should LG support
your Solar investment?
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LG Solar has a 25-year performance warranty.

Cello
Technology

Enhanced
Warranty

High
Power Output

LG’s new module, NeON™ 2, adopts Cello technology. Cello technology replaces 3 busbars with
12 thin wires to enhance power output and reliability. NeON™ 2 demonstrates LG’s efforts
ytnshwjfxjhzxytrjw>x{fqzjxgj~tsijkŅhnjsh~/Tykjfyzwjxjsmfshji|fwwfsy~0izwfgnqny~0
performance under real environment, and aesthetic design suitable for roofs.

PUBLISHER’S LETTER
This is a true story. Years ago, I knew a lawyer who
worked in the public relations department of a New
York utility and basically did his own thing. He would
get into the office at an ungodly early hour to clear his
desk before planning his day of attending offsite
meetings His bosses never authorized his offsite
activities; he just liked to sit through meetings -period!
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I’m reminded of what Elon Musk told the EEI
delegates last year. He lets employees leave his hosted
meetings whenever they wanted to - with impunity.
Dick Flanagan
flanagan@world-gen.com

Well, now it’s World-Gen’s turn to report on
meetings (whether we like them or not!) Meetings are
now held at conventions. Conventions have launched a new lexicon: sales calls are now
called “networking” and products are now “branded.” Exhibits built for the week cost as
much as a Home Depot renovation. They’re being used for meetings and “selfies.”

It’s time to report on our editors’ coverage of the conventions we attended.
Journalists like to find a story or a person that needs to be introduced to its readership. These are our contributions.
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pg. 12

NUCLEAR OUTLOOK 2016
BY MARVIN FERTEL, CLASS OF 2012

Our cover story is a waste-to-energy renewable fuel power plant built to also include a
ski slope designed by Bjarke Ingels. Go to page 4 for the full story of this unique
collaboration. A first!
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RENEWABLE JOBS 2016
BY TIM HURST, IRENA
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World-Gen met ABB’s Gary Rackliffe at D’Tech 2016 in Orlando. We agreed to
publish his presentation on ”Integrating Small Solar Farms.” See page 6 for the
edited version.

UNLOCKING GROWTH IN SOLAR
BY FERNANDO DE LA VEGA, PH.D
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A NEW CYCLE OF INNOVATION
BY PAUL WINTERS
COMMERCIAL AND INDUSTRIAL SOLAR
BY GRAHAM SMITH
NUCLEAR’S US CONTRIBUTIONS
BY MARK BERKMAN, PH.D
& DEAN MURPHY, PH.D

Lyn Corum covered the “California Energy Summit” and reports on page 8 that
renewable power is already filling the belly of the “Duck Curve” four years ahead of schedule. Bills are being introduced to balance the oversupply.
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Jim Brannen, Class of 2016 shared his Siemens Vision 2020 with an expanded
portfolio, on page 10. He’s the first to head up Siemens’ Oil & Gas since it was formed in
October 2014.
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Alison Mason writes on page 12 that Spirae’s Wave software platform harnesses
Distributed Energy Resources (DER) to optimize value and enhance grid performance.
Spirae exhibited at D’Tech 2016.

pg. 19

Marvin Fertel, retiring president and CEO of the Nuclear Energy Institute presented
“Nuclear Outlook 2016.” He underscored on page 14 that nuclear energy is the largest
source of carbon free electricity in the US.
Tim Hurst highlights IRENA’s Annual Review released at the 11th Council meeting.
He said on page 15 renewable energy jobs rose by 5 percent to 8.1 million people
worldwide.
Dr. Fernando de la Vega wants to reduce significantly the cost of producing solar cells
with digital inkjet printing. He points out on page 16 that PV Nano Cells Sicrys™ family
of inks will play an integral role in this growth.
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Paul Winters reports from BIO’s 13th Annual Congress in San Diego that one-third
were first time attendees. The event attracted 529 new companies from 32 countries.
Details on page 17.
Graham Smith updates the C&I solar market on page 18. The greatest challenge to
growth is access to financing and he introduces online lending starting as low as half a
million up to $10 million.
Drs. Berkman and Murphy of the Brattle Group prepared a report for Nuclear
Matters that was distributed at BNEF in New York. The report estimated the value of the
entire nuclear industry to the US economy on page 19.
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COVER STORY

BRING YOUR SKIIS TO COPENHILL
BY DICK FLANAGAN
Babcock & Wilcox Volund is building
the Amager Bakke waste-to-energy plant
in Copenhagen, Denmark. The 60 megawatt flexible plant named Copenhill is
Denmark’s 27th W-T-E plant and first ski
slope will be owned by five Danish Munis.
The flex plant can balance 5,070 mws of
wind and 784 mws of solar. First firing will
take place this summer with completion
scheduled for 2017.
The $389 million plant will treat
400,000 tons of waste annually from
700,000 residents and 46,000 businesses
and supply electricity to 62,500 homes and
district heating for 160,000 households.
Steam reaches 440 degrees and 70 bars
doubling the electrical efficiency compared to the former plant. Several thousand new jobs are being created.
Copenhill replaces a 45 year old, 29
mw plant to reduce sulphur emissions by
99.5 percent, an ESP to control particle
emissions and minimize nox emissions
with the first installed SCR in a W-T-E
plant in Denmark. The plant will also
recover 100 million liters of spare water
through flue gas condensation, separate
10,000 tons of metal and reuse 100,000
tons of bottom ash for road material, saving large amounts of gravel.
World-Gen spoke with Ole Hedagarrd
Madsen, Director of Technology and
Marketing at B&W Volund in his
Copenhagen office. “It makes sense to sort
out metal, glass, paper and plastic. We
should try to keep the clean materials separate, reuse everything that we can and
process what’s left by recycling the
resources,” said Madsen. He explains that
they can then also destroy any medicine
remains contained in the waste, as well as
phthalates, bacteria and pesticides, instead
of spreading them on the fields and thereby sending the unwanted substances into
their food production cycle.
Madsen added: “Under all circumstances, we are dependent on fuel for our
combined heat and power (CHP) plants.
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Ole Hedagarrd Madsen
Director of Technology and Marketing
at B&W Volund

But we are no more dependent on waste
than we are on fossil fuels or we will be on
biofuels. Waste just has a number of advantages. It is a local resource that we produce ourselves. It requires almost no
transportation. We are not clearing any
forests in other countries. We are not
dependent on insecure regimes. We are
destroying chemicals, and it’s cheap fuel.

The quality requirements for water recovered from waste combustion at plants are
more stringent than the requirements for
drinking water.”
In addition to its technological merits,
the plant’s architecture includes a roofwide 32,000 m2 ski slope designed by
Danish architect Bjarke Ingels. “It is a
multi-purpose plant that is already catching the eyes of the world because of its
local appeal. The plant provides energy
and waste treatment and will be an architectural landmark and a leisure facility,”
Madsen shared. The ski slope will operate
year round with wet snow seasonally and
plastic snow in the summer months. It will
have a glass enclosed elevator to the top
and ski lifts.
Bjarke Ingels is the founder and creative partner of BIG. Ingals was named
one of the TIME’s 100 most influential
people in April, 2016. BIG has projects
underway globally including 2 World
Trade Center in New York.
This is World-Gen’s second feature on
waste-to-energy plants, and both are by
Babcock & Wilcox. (see world-gen.com,
“Featured Articles,” WTE-Renewable Fuel,
2014.)
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Everywhere.
Providing solutions for oil and gas applications upstream,
downstream and in-between.
We are where you need us.
Welcome to a new era of innovation and
technology.
As you have come to expect, Dresser-Rand
provides safe, reliable and efficient rotating
equipment for nearly every application in the oil and
gas market. But there’s more. The new
Dresser-Rand business now has expanded
resources and more experience as a member of the
global Siemens family. The Dresser-Rand business
combines one of the industry’s most extensive

portfolios of rotating equipment with a universe of
intelligent solutions and one of the world’s largest
technical support and service center networks. We
offer more choices – where you need us – all from a
single supplier.
So what can you expect from us? High-quality
products and services, combined with local support
around the clock, wherever you are, for the
applications that matter to you.

dresser-rand.com
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INTEGRATING SMALL SOLAR FARMS
BY GARY RACKLIFFE, ABB

Vice President
Smart Grids

The construction of small solar farms is
running ahead of grid integration rules in
many areas, and that can be a problem for
utilities. In states where there is nothing
like California’s trendsetting Rule 21 in
place to oversee the process – and FERC
rules do not apply – utilities are finding the
best way to manage this solar flood is to
“smarten” their transmission and distribution grids.
By embracing the smart grid, utilities
are not only mitigating the technical difficulties associated with integrating solar
farms, they are also putting themselves in a
position to benefit from the enhanced stability and reliability renewable generation
can provide. On a broader level, investment
in a smarter grid can directly benefit ratepayers – through the use of the most economic technologies, designs, and operating
practices – while also helping states meet
their renewable portfolio standard goals.

YES, SOLAR IS DIFFERENT
Until very recently, when distributed
generation was added to distribution systems, it was fossil-fueled, synchronous, and
exhibited familiar electrical characteristics.
Not so with today’s solar inverter-based
generation.
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When presented with applications for
the integration of small solar farms, utility
engineers are finding they must deal with
an entirely new set of issues, not the least
of which is whether they want to control or
just monitor these solar facilities.
It’s important to mention that utilities
often lack control over when and where
solar farms are sited. As such, distributed
generators are often clustered, resulting in
a higher-than-average penetration on individual distribution feeders. This means that
the connection of solar farms to the distribution grid can have a massive impact on
existing equipment, especially distribution
transformers – an impact that can be
obscured in the rush to go green.

MINIMIZING THE IMPACT
The integration process generally
begins when the solar developer submits an
interconnection study describing the project in detail. This report will include generation and control equipment as well as
interconnection points, whether such equipment is “certified,” and whether the generator will connect using the utility’s equipment (cables, transformers, switches, etc.)
– even if that equipment is behind the
meter. If the developer intends to use utility
equipment, an “added-facilities” contract
may be required, and that could give the
utility additional control over the project. At
that point, the utility begins its own due diligence. This includes analyzing the site and
modeling various generating scenarios to
determine the impacts on their grid.
Once the interconnection study has
been analyzed and modeling completed,
utility engineers can begin to answer initial
questions. As noted earlier, one of the first
things utilities need to consider when integrating small solar farms is not just how
they are going to connect to them but also
how they are going to isolate them when
necessary. Many times power from renewables will go to one or more transformers
before it’s distributed. It’s far better to

aggregate the power and then bring it onto
the network through a single transformer,
so it can be controlled and isolated more
effectively. If you don’t do it this way, you’ll
have a lot of issues with power factor and
power quality.
Further, if the utility can affect the
choice of inverters used on small solar
farms, it’s better to use string inverters and
aggregate power at one node. String inverter technology has improved dramatically in
the last four or five years.
Next, it is critical for utility engineers to
determine – among other things – whether
their distribution transformers, feeders, and
other equipment have sufficient capacity to
accommodate the additional generation
from these small solar farms.
Make no mistake, integration issues
increase with the size of the solar farm. If
we’re dealing with a 1 MW farm, the whole
network is affected, and utilities should be
concerned with system-wide protection
schemes, coordination, SCADA, etc. But
smaller farms, those adding a few kW of
power to the grid, will generally not cause
significant disruptions.
The ideal approach is to modularize the
solar farm, building it in increments, and
adding string inverters as you go along to
get the voltage you want.
But no matter how the solar farm is
developed, one of the biggest challenges is
the high learning curve utilities face when
they take over. How is it going to respond
to loads? How will the utility handle intermittency? How much to reduce power output and for how long? When to take or
dump power? All these things need to be
discussed and planned.

ENSURING INTEROPERABILITY
Interoperability is the ability of grid
components to communicate to one another
through common protocols and standardsbased application program interfaces (API).
When it comes to integrating DER, new
systems and components must be interoperable – not only with each other but also
with legacy systems and components.
Ideally, utilities should be able to integrate
DER – including solar, wind, and energy
storage – in varying sizes, in numerous
(continued page 20)
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Contract Personnel
Direct Hire Recruiting
Executive Search

Strategic Contract Resources (SCR) is an international

candidates who have received top referrals for their industry

supplier of personnel to the petrochemical, oil & gas,

knowledge, experience and motivation. We will supply

power, renewable power, and related process industries.

the candidates who match your exact requirements, while

We provide highly skilled project personnel and candi-

meeting all project deadlines.

dates for direct-hire employment to help organizations
source and hire more efficiently, access better talent,
and better control hiring and turnover expenses.
Approaching our 15th year serving the energy sector, the
SCR team remains involved in the industries we serve –

At SCR our responsibility is to provide project-personnel
and direct-hire recruiting services in a timely manner and
minimize our clients’ costs. SCR fully screens all personnel
for both qualifications and soft skills required to be
successful within our client’s environment.

from attending industry tradeshows, to speaking at

Our industry knowledge and strenuous screening process

conferences, and maintaining memberships in industry-

results in SCR providing only the top-qualified personnel,

related professional organizations, we continue to broaden

which saves you time and money.

our industry network. At SCR, our industry involvement is
what sets us apart, we are actively seeking-out top talent

To learn more, visit our website WWW.SCRLLC.NET, or

from our networking efforts and strategically matching that

call us at (678) 784.6112.

top talent in roles where they will excel. SCR only refers

©2016 Strategic Contract Resources, LLC

WWW.SCRLLC.NET | 678.784.6112

CALIFORNIA NEWS

CALIFORNIA ENERGY DELIVERY SYSTEM IN TRANSITION
BY LYN CORUM, CLASS OF 2003

Renewable resources have laid golden
eggs and now California is facing an embarrassment of riches – and challenges.
Furthermore, pressure to reduce global
greenhouse gases has emerged as a major
topic in regulatory energy planning shaping
the future energy scene.
Infocast’s California Energy Summit,
held on May 11 and 12 in Santa Monica,
revealed a multitude of issues created by
those events that are facing the state’s energy agencies.
California is already producing an overabundance of power on weekday afternoons
and that is causing alarms. Jan SmutnyJones, executive director Independent
Energy Producers Assn., said at the summit, “Everybody has eyes on this and is
thinking what to do.” Why the alarm?
Because renewable power, in particular
solar power, is already filling the belly of
“The Duck Curve,” an illustration of a calculation the California Independent System
Operator created several years ago that has
become quite famous among energy
wonks. It projects the date when renewable
power resources would knock out the need
for our gas generation to kick in and meet
peak demand in the middle of the work day,
posing a risk of over-generation.
That date arrived four years ahead of
schedule – we’re seeing it this year.
Furthermore, by 6:00 p.m. on that work
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day power demand starts ramping up at the
rate of about 13,000 MW in three hours,
requiring fast-start generation to kick in
making the work at Cal ISO managing the
grid all that harder.
Why did the belly of the duck fill up so
fast? The utilities and homeowners up and
down the state have been so eager to procure and install solar and wind systems we
will be meeting the date earlier than the
legislatively mandated date – 33% by 2021.
Now SB 350, which became law in
2015, dictates that by 2031 50% of our electricity is to be produced by renewable
resources. That implies that new regimes
must be designed for scheduling power on
the grid and refocusing the utilities’ rate
structures.
Neil Millar, executive director of infrastructure development at Cal ISO, said
there are many resouces moving into the
transmission system controlled by his agency due to the new regulation. The impacts
of the RPS increasing to 50% and increased
energy efficiency reducing loads means the
deliverability of generation becomes the
major issue.
Jan Smutny-Jones said we have the
opportunity to move the rate structure to
use solar in the middle of the day and not
move it to 3:00 a.m. Another suggestion
was to sell the surplus solar power to hydro
companies, which act as huge storage batteries, in the Northwest. The message was
clear – existing time-of-use rates may not
coincide with the overabundance of electricity.
The Independent Energy Producers
Association is sponsoring a bill in the
California State Legislature (SB 919) which
will, if it becomes law, create tariffs or economic incentives for water agencies to augment water supplies by developing desalination plants, and facilities for water recycling, water reuse, stormwater and dry
weather runoff capture and groundwater
recharge. These facilities are energy intensive and expensive because of current elec-

tricity tariffs.
The bill seeks to balance the oversupply of electricity produced by renewables
with the water agencies’ increased development and use of energy-intensive new local
water supplies. It would require the tariffs
or economic incentives to be developed by
the California Public Utilities Commission
and the California Independent System
Operator by 2018.

CPUC HAS NEW JOB
The CPUC is already considering
adjusting TOU rates to capture shifts in
demand and encourage a shift in energy
use by commercial, industrial and agricultural users to alternate times of the day
when abundant renewable energy and lowwater-using energy are produced at high
quantities. It expects to complete this work
by July 2017.
Edward Randolph, executive director of
the energy division at the CPUC discussed
the impacts of SB 350 on his agency. He
started by saying he doesn’t care about getting to the 50% renewables target, “but we
have to meet the GHG goals.” The long
term goal is to reduce GHG emissions
below 1990 levels by 2050. That trajectory
means reducing 2010 emissions from 13.3
emissions/capita to 1.4 emissions/capita by
2050. Randolph’s response: “By that date
we have to move the entire transportation
system to electricity and produce no carbon.” Getting there must be done through
the long-term planning process, he said.
SB 350 requires the commission to file
an Integrated Resource Plan for each utility
under its jurisdiction. Each IRP will look at
both supply side and demand-side resources “as a means of focusing on global greenhouse gas emissions and reliability of each
utility’s portfolio,” Randolph said.
GHG reduction targets will be integrated into the IRP – this adds a binding constraint which the current Long-term
(continued page 22)
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North America’s
Most-Attended Solar Event
Moscone Center, San Francisco
Hear it here first! Be part of the first
major U.S. solar event of the year
18,000 visitors connect with
550 international exhibitors
Solar & Energy Storage – The perfect
match! Intersolar is co-located with ees®

co-located with

Register
Now!
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SIEMENS VISION 2020
BY JIM BRANNEN

Siemens Oil & Gas

Jim Brannen heads up Siemens oil and
gas operations in the Americas and comes
to that market with an expanded portfolio.
A couple of years after he joined the
company in 2012, Siemens grew its portfolio
in the sector with two major acquisitions.
In December 2014, Siemens acquired
the energy gas turbine and compressor
business of Rolls-Royce Energy for about
$1.3 billion. Then in the summer of 2015,
Siemens joined forces with one of the best
known names in the oil patch, DresserRand, in a $7.8 billion merger. “Those
acquisitions position Siemens to be a
more dynamic force in both the oil and
gas sector and the growing distributed
generation market in the Americas,”
Brannen said.

ROLLS-ROYCE
The addition of Rolls-Royce Energy’s
aero-derivative gas turbines fills a gap in
Siemens’ portfolio by giving it an array of
turbines in the 30-MW to 66-MW range. That
means Siemens now has turbines with capacities from 4 MW all the way up to 400 MW.
Rolls-Royce Energy brought to
Siemens its industrial RB211, which is
derived from aeroderivative engines and is
used as the power plant in several large
airliners. In land-based applications, more
than 650 RB211 turbines have been sold
worldwide, and they have accumulated
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over 32 million operating hours. The
turbine is widely used in both offshore
power generation and mechanical drive
applications.
The other end of that gap is filled by
Rolls-Royce Energy’s Trent gas turbine.
The Industrial Trent 60 is also well-suited
for onshore and offshore mechanical
drive applications, and is particularly
well-suited for applications that require
variable speed capabilities such as natural gas liquefaction, gas transportation
and gas injection for oil recovery. A heat
recovery steam generator can be added
to the Trent turbine to increase its output
and efficiency.
The Industrial Trent engine also has a
high availability rate and, if something
goes wrong in the field, it is possible to do
a field turnaround, Brannen said. “Prior to
the Rolls-Royce Energy acquisition,
Siemens had larger frame generators,
north of 100 MW for utility applications,
and lighter industrial generators, but
nothing in that mid-range,” he said.

DRESSER-RAND
The Dresser-Rand acquisition expands
Siemens’ footprint in the compression and
reciprocating engine markets where
Siemens previously did not have a presence; the merger also creates one of the
industry’s largest service fleets.
“It allows Siemens to deliver solutions
in unconventional gas extraction,
enhanced oil recovery and CO2 injection
markets, as well as downstream in oil and
petrochemical refinery markets.”
One of the most important benefits of
the Dresser-Rand merger is the worldwide
brand recognition Dresser-Rand has in the
market for the compression of natural gas
for pipeline delivery. That opens doors for
the rest of the Siemens portfolio, Brannen
said. “You can go in the door with
Dresser-Rand compressors and that gives
you an opportunity to introduce a range of
Siemens electrical products, such as automation, transformers and switchgear.”
On the power side, the compact footprint and high efficiency of its new midrange turbines give Siemens an array of
options for inside-the-fence and non-traditional power applications.

DISTRIBUTED GENERATION
With high interest in distributed generation in recent years, the two acquisitions position Siemens to play a role in the
transformation of the utility grid as it
becomes more decentralized, whether
with applications in remote oil fields, uses
for pipeline compressors or in the growth
of microgrids at universities, hospitals and
industrial centers.
Dresser-Rand is already positioned in
those markets, offering turbines for combined heat and power systems, biogasfueled gen-sets, hybrid systems that can
combine solar photovoltaic and enginebased gen-sets, biomass and waste-toenergy steam turbine generators, and
engines for compressed air energy storage.
The potential presented by some of
those opportunities was demonstrated in
February when the Dresser-Rand business
signed an agreement to be the exclusive
supplier of gas engines for Kohler Power
Systems’ standby, prime and continuous
power large gas generator program. The
agreement marks Dresser-Rand’s entry
into the standby generator set market.
The acquisitions also are well timed to
take advantage of the ongoing changes
that are bringing more renewables and
distributed resources to the electric grid
and increasing demand for back-up and
standby power resources.
States such as California and New
York, for instance, have embarked on policies that encourage distributed resources
such as rooftop solar panels, microgrids
and energy storage systems.
The timing in the oil and gas sector is
not as advantageous, but Brannen says
“Siemens has the best portfolio to increase
productivity and improve our customers’
value for capital expenditure.” Brannen is
“confident we will see a turnaround in oil
prices, and we will be well-positioned
when it happens.”
Jim Brannen is the Hub Head of the
Americas Region for Siemens Oil & Gas
and is responsible for key account management. He began this role in October 2014
when Siemens Oil & Gas was formed.
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Whether you nominate your company, sponsor, or attend the event,
don’t miss an opportunity to be involved with this highly competitive and prestigious event.
We will be accepting nominations between May 30 and September 9, 2016.
For more information contact us at +1-720-264-6840 or globalenergyawards@platts.com
or visit www.globalenergyawards.com
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THE FLEXIBILITY OF DER
BY ALISON MASON

Business Development Engineer
Spirae

What do solar photovoltaic (PV) systems, combined heat and power (CHP)
units, controllable loads like lighting, air
conditioning and water heating, wind turbines, battery energy storage, diesel and
natural gas generators, biomass gasifiers,
fuel cells, and thermal storage have in
common? Yep, they are all flexible
resources connected at the distribution
level of the power grid, or directly to the
loads they serve – collectively referred to
as Distributed Energy Resources (DER).
Companies, communities, and individuals
are investing in their own power sources
and energy management systems because
they want more control over their energy
costs, want to use more clean energy, or
need higher reliability than their utility
provider offers.
The proliferation of DER and, in particular, the inclusion of more and more
variable renewable energy (wind and
solar), challenge the existing power system’s ability to maintain adequate
reserves, system reliability, and end use
power quality without significant grid
upgrades, but are clearly what customers
want. What if DER were good not only for
their owners, but for the entire electricity
system as well? What if they could be
used to lower costs for everyone, enable
new energy solutions for customers, cre-
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ate new revenue streams for utilities and
energy service providers, decrease carbon emissions and pollution, all the while
making the system more stable and resilient?
They can! Spirae’s Wave® software
platform harnesses DER to maximize
flexibility, simplify operations, optimize
value and enhance grid performance.
The Wave platform treats each DER
as a set of capabilities – for example, the
provision or consumption of active and
reactive power. A battery energy storage
system owned by a grocery store can
absorb electricity while nearby PV systems are generating more power than is
needed locally, and later self-supply to
reduce its peak consumption and thereby
reduce demand charges for its owner. The
battery’s smart inverter can decrease
power factor to support the inductive
loads on the feeder. A fleet of such batteries can be managed in concert to optimize
value for their owners and the grid. The
question is, who decides when they are
dispatched, for what purpose, and to
whose benefit? Can this be done without
impacting grid operations? Will there be
side effects that negatively impact certain
stakeholders? These are some of the
major questions with which utilities, legislators, regulators, and DER stakeholders
are grappling.

DER STAKEHOLDERS
Spirae’s Wave platform addresses the
technical aspect of the question. It exposes the capabilities available from dynamic
portfolios of DER to different stakeholders to meet a variety of system needs that
begin with the priorities of the asset
owner (such as onsite power generation
and demand charge reduction) and
extend to the needs of the electric distribution and transmission systems (such as
voltage support and frequency regulation). Providing grid services at the feed-

er level for optimizing grid operations is
more efficient and reliable than building
new system capacity. In effect, Spirae’s
Wave software serves as a platform that
allows different stakeholders to seamlessly interact to monetize different benefits
from different resources at different
times.
Sounds too good to be true? Not when
you consider the fact that Spirae has more
than a decade of experience in developing
and deploying these types of solutions.
Spirae has been fortunate to work with
numerous customers at the forefront of
DER innovations to develop complex control algorithms and software systems to
streamline the design, deployment and
operations of DER-based systems.

VIRTUAL POWER PLANTS
The Danish transmission system
operator Energinet.dk contracted with
Spirae to develop and deploy a distributed
grid management system to optimize the
operation of DER including wind and CHP
systems. The goal was to maximize the
contribution from renewable sources by
actively controlling CHP plants to provide
grid-connected and grid-independent
(islanded) operation of ‘Cells’
(microgrids) to increase economic opportunities for DER and enhance system reliability. Spirae’s system controlled import
and export of real and reactive power at
the interconnection to transmission; provided voltage support; and reduced reactive power flows. The system aggregated
resources to create “virtual power plants”
which could participate in markets.
Operation included one-second-trigger
islanding (requiring instant balancing of
loads and generation) as well as planned
islanding and re-synchronization of the
cell to transmission. The system was
deployed successfully on a 60MW cell
[1000+km2, 39MW wind (47 turbines),
37MW CHP, thirteen substations and
28,000 metered customers] operated by
Syd Energi, the local distribution utility.
In another example, the municipal
utility in Fort Collins, Colorado collaborated with Spirae in a U.S. Department of
(continued page 21)
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Register now for the largest
solar trade show in North America!
More than 15,000 solar industry professionals
will convene in Las Vegas for SPI.
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PERSPECTIVE

NUCLEAR OUTLOOK 2016
BY MARVIN FERTEL,CLASS OF 2012
WHY ARE WE DOING THIS?

Once again in 2015, U.S. nuclear plant
performance was outstanding – a tribute to
the dedicated men and women who operate
and maintain the 99 nuclear reactors that
produce approximately 20 percent of the
nation’s electricity, and two-thirds of our
carbon-free electricity. And in the next
three years or so, we will commission five
new reactors, representing about 6,000
megawatts of new capacity.
Unfortunately, in the last three years or
so, companies have shut down – or
announced their intent to shut down – eight
nuclear reactors, about 6,300 megawatts of
generating capacity.
We are focused on the efforts underway to ensure that we do not lose any more
valuable assets, and that we continue to
build new reactors when Watts Bar 2,
Vogtle 3 and 4 and Summer 2 and 3 are
completed.
There is nothing we can do about low
natural gas prices or low growth in electricity demand, so the industry is committing
substantial resources to things we can control – correcting weaknesses in competitive
electricity markets; valuing the attributes of
nuclear plants that are not recognized, or
not fully recognized, by the markets; and a
major new industry initiative to drive greater efficiency at our plants and reduce costs.
Our goal is obviously to minimize the
number of nuclear plants shut down
because the markets do not recognize their
value.
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We’re not doing it because we’re concerned that a few more plant shutdowns in
the short-term have implications for the
industry’s future long-term. Like most
industries, the nuclear energy industry
experiences periods of economic stress.
Ten U.S. nuclear reactors shut down during
the 1990s, and the industry emerged from
that down cycle more productive and more
profitable. The long-term fundamentals
suggest the same will happen again.
So we’re doing everything we can to
preserve our operating nuclear energy
assets because it’s the right thing to do.
And it’s the right thing to do for consumers
of electricity.
The most costly nuclear plants – the
smaller single-unit stations – produced electricity, on average, for approximately $44 a
megawatt-hour in 2014.
It might be possible to find cheaper
electricity off the grid for a short time – for
as long as there’s spare gas-fired combined
cycle capacity, and spot gas available below
$2 per million Btu, which is clearly not sustainable. Sooner or later, that nuclear
capacity must be replaced and, when it is
replaced with new gas-fired combined cycle
capacity, consumers will pay more on a levelized cost basis.
No-one has yet given us a satisfactory
answer to the question of why it makes
sense to shut down a carbon-free $44-permegawatt-hour nuclear plant that provides
600-or-so direct jobs, and replace it with a
$60-70 per-megawatt-hour gas-fired plant
that provides maybe 30 jobs and has roughly one-half the carbon emissions of a coalfired power plant.
FERC has developed an exhaustive
record on price formation issues, starting
with a series of technical conferences in
late 2014.
Finally, last September, FERC took a
first step, with a Notice of Proposed
Rulemaking (NOPR) that would revise its
regulations governing how the Regional

Transmission Organizations set prices in
the energy markets.
The agency followed the NOPR with an
order directing the RTOs to report back on
how they manage various price formation
issues, including uplift. And last month,
FERC proposed another change to its regulations in this area. The most recent proposal would change the policy on offer
caps, and would allow the RTOs to use the
higher of $1,000 per megawatt-hour or a
cost-based offer.
FERC’s first step – the NOPR last
September addressing settlement intervals
and shortage pricing – proposed two
changes. The first would require that each
RTO settle energy transactions in its realtime markets at the same time interval it
dispatches energy. Any misalignment
between dispatch and settlement intervals
may distort the price signal.
The second change would require that
RTOs trigger shortage pricing for any dispatch interval during which a shortage
occurs. There’s an obvious problem if
there’s a delay between the time when a
system experiences a shortage and the
time when prices reflect the shortage condition.
Although welcome, the two changes
FERC proposed last September could be
described as “low-hanging fruit.” These are
issues that influence the real-time market,
but revenue to the baseload nuclear units is
determined in the day-ahead market. So
closing the gap between day-ahead and
real-time markets is also essential.
As we’ve said many times, some nuclear plants are struggling because the electricity markets do not recognize the attributes of nuclear power plants and the distinct value they bring to the electric supply
system, including their carbon-abatement
value.
Nuclear energy is by far America’s
largest source of carbon-free electricity,
and that attribute should increase in value
as the United States and the rest of the
world grapple with the challenge of climate
change. Regardless of what happens with
the Clean Power Plan, it is clear that nuclear energy is indispensable to any credible
program to reduce carbon emissions.
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RENEWABLE JOBS 2016
BY TIM HURST, CHIEF COMMUNICATIONS OFFICER, IRENA
Abu Dhabi, UAE - Renewable energy
jobs continue to rise even as employment in
the broader energy sector falls. More than
8.1 million people worldwide are now
employed by the renewable energy industry – a five percent increase from last year.
“The continued job growth in the
renewable energy sector is significant
because it stands in contrast to trends
across the energy sector,” said IRENA
Director-General Adnan Z. Amin. “This
increase is being driven by declining
renewable energy technology costs and
enabling policy frameworks. We expect this
trend to continue as the business case for
renewables strengthens and as countries
move to achieve their climate targets
agreed in Paris.”
The total number of renewable energy
jobs worldwide rose in 2015 while jobs in
the broader energy sector fell. In the
United States for example, renewable energy jobs increased 6 per cent while employment in oil and gas decreased 18 per cent.
Likewise in China, renewable energy
employed 3.5 million people, while oil and
gas employed 2.6 million.
As in previous years, enabling policy
frameworks remained a key driver of
employment. National and state auctions in
India and Brazil, tax credits in the United
States and favourable policies in Asia have
all contributed to employment increases.
Countries with the most renewable
energy jobs in 2015 included China, Brazil,
the United States, India, Japan and
Germany. The solar photovoltaic (PV) sector remains the largest renewable energy
employer worldwide with 2.8 million jobs
(up from 2.5 at last count) with jobs in manufacturing, installation and operations &
maintenance. Liquid biofuels was the second largest global employer with 1.7 million
jobs, followed by wind power, which grew 5
per cent to reach 1.1 million global jobs.
“As the ongoing energy transition
accelerates, growth in renewable energy
employment will remain strong,” said Mr.
Amin. “IRENA’s research estimates that
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doubling the share of renewable energy in
the global energy mix by 2030 – enough to
meet global climate and development targets – would result in more than 24 million
jobs worldwide.”

OVERVIEW
• Solar PV is the largest renewable
energy employer with 2.8 million jobs
worldwide, an 11 per cent increase from
last count. Employment grew in Japan and
the United States, stabilised in China, and
decreased in the European Union.
• Strong wind installation rates in
China, the United States and Germany
drove a 5 per cent increase in global
employment to reach 1.1 million jobs. Wind
employment in the United States alone rose
by 21 per cent.
• Jobs in liquid biofuels, solar heating and cooling, and large and small
hydropower decreased due to various factors including increased mechanisation,
slowing housing markets, the removal of
subsidies and the drop in new installations.
• With more than a third of the global
renewable energy capacity additions in
2015, China led employment with 3.5 million jobs.

• In the European Union, the United
Kingdom, Germany and Denmark were the
global leaders in offshore wind employment. Overall, job figures in the EU
declined for the fourth year due to weak
economic growth. Jobs fell 3 per cent to
1.17 million in 2014, the last year for which
data is available. Germany remains the
highest European Union renewables
employer– employing nearly as many as
France, the United Kingdom, and Italy combined.
• In the United States, renewable
energy employment increased 6 per cent
driven by growth in wind and solar. Solar
employment grew 22 per cent – 12 times
faster than job creation in the United States
economy – surpassing jobs in oil and gas.
Employment in wind industry also grew 21
per cent.
• Japan experienced impressive gains
in solar PV in recent years, resulting in a 28
per cent increase in employment in 2014.
• In India, solar and wind markets
have seen substantial activity, as the ambitious renewable energy targets are translated into concrete policy frameworks.
• Africa has also seen many interesting developments leading to job creation,
including solar and wind development in
Egypt, Morocco, Kenya and South Africa.
• IRENA’s early research indicates that
the renewable energy sector employed larger shares of women than the broader energy sector.
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UNLOCKING GROWTH IN SOLAR
BY FERNANDO DE LA VEGA, PH.D

Founder and CEO
PV Nano Cell

While solar power has become a mainstream concept, solar cell manufacturers
still often face a roadblock: the cost.
Though the cost of solar panels has come
down – they are over 100 times less expensive now than in 1977 – even further
reductions can be made. For solar to truly
compete with traditional energy, as well as
other alternative energy sources, the cost
of production needs to be significantly
reduced.
In the manufacturing of solar cells,
solar cell metallization – the printing of
conductive grids with conductive inks to
draw off the current for the production of
electricity – is a major cost-determining
step in solar cell production. Screen printing, the traditional technology used today
for solar cell metallization, requires the
printing equipment to come in direct contact with the wafer. Often the screen printing equipment breaks the cell, wasting
valuable and expensive materials, including metal and silicon. As a result of cell
breakage, manufacturers cannot further
decrease the thickness of the wafers,
which would lower the amount of silicon
needed for production.
Whether through wasted materials or
increased use of silicon, traditional screen
printing drives up the cost of solar cell
manufacturing. If metallization could be
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carried out without contact with the wafer,
cell breakage would be diminished or
eliminated and silicon solar cell wafers
could be produced much thinner, bringing
down the overall cost.
The latest solution to this problem is
digital inkjet printing. With digital inkjet
printing, there is no contact with the
wafer, decreasing breakage as well as
allowing for reduced wafer thickness. A
new technology developed by PV Nano
Cell promises to revolutionize the solar
cell production process and drastically
reduce costs.
PV Nano Cell’s Sicrys™ silver singlecrystal nanometric conductive inks will
accelerate the adoption of solar PV by
achieving significant cost reductions in
the production of silicon solar cells
through inkjet printing, enabling potential
cost reductions by 10 to 20 percent.
Additionally, Sicrys™ inks enable narrower
conductive patterns, which increases the
cell’s active area and allows more light to
penetrate the cell, as well as reduces costs
with the decreased amount of silver deposited. The inks achieve higher conductivity
due to small particle size and uniform dispersions, allowing for increased efficiency.
Finally, the production process of the inks
is environmentally friendly, substantially
reducing hazardous waste effluents.
In addition to PV Nano Cell’s silver
inks, the company has also developed the
world’s first copper nanometric conductive
ink, which delivers the outstanding properties of the Sicrys™ silver ink with even
greater cost efficiency. Previously, companies had not been able to figure out how
to make copper a viable option, but the low
cost of copper has sparked an increase in
market interest, the average cost of silver
being around $450 per kilogram compared
to copper’s $4.3 per kilogram. The biggest obstacle has been the rapid oxidation
of copper particles, causing it to have a
short shelf life. Through PV Nano Cell’s
innovative and proprietary technology, the

company has developed a copper ink that
is very stable to oxidation. PV Nano Cell is
exploring routes to implement its copper
inks into the solar field also.
PV Nano Cell recently released its new
product, Sicrys™ I50TM-119, the latest in
its portfolio of conductive digital inks that
have the capability to significantly advance
printed electronic technologies. Sicrys™
I50TM-119, a conductive ink based on single-crystal silver nanoparticles, has been
designed for inkjet printing and low temperature sintering applications, which
allows for printing on flexible substrates,
such as plastic, fabric or even paper. The
ink, conveniently stored at room temperature, provides high silver loading, low viscosity, long shelf life, reliable jetting and
good printability. Printed patterns offer a
unique combination of properties, including low electrical resistivity, good adhesion to a wide range of substrates, both
polymer films and Indium-tin-oxide (ITO)
films, and excellent durability in humid
and aqueous environments. Sicrys™
I50TM-119 shares in the properties intrinsic to the greater Sicrys™ ink family in
that they all support the implementation of
digital conductive printing in mass production applications.
With all the cost reductions and
increased efficiencies Sicrys™ inks offer
the solar industry, the technology isn’t limited to the metallization of silicon solar
cells. Printed electronics is one of the
most flourishing sectors in the technology
world today. We are at an intersection
where all of the technology that has been
developed over the past 30 years has the
ability to make a giant leap forward. The
introduction of printed electronics has
changed the way we look at technology.
We will soon have the ability to connect
everything in our lives and to do it simply
and efficiently.
Specifically, 3D printing shows tremendous promise. With 3D printing, elec(continued page 20)
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A NEW CYCLE OF INNOVATION
BY PAUL WINTERS, BIO
each year; the conference returns to
Montreal in 2017.

START UP COMPANIES

In mid-April, the Biotechnology
Innovation Organization (BIO) hosted the
13th annual BIO World Congress on
Industrial Biotechnology at the San Diego
Convention Center. A new cycle of innovation emerged at the event. Many of the
more than 900 participants were first-time
attendees. University researchers and
startup company scientists presenting new
technology applications shone in the educational programming. And partnering
meetings, which are designed to match
make technology developers and investors, reached record levels. With new
attendees, new companies and robust
investment interest, the 13th annual BIO
World Congress set the table for a new
round of product commercialization in the
biobased products and energy sector.
Entering its 13th year, BIO’s World
Congress – long recognized as the premier event in the industry – positioned
itself for a renewal. At the start of 2016,
BIO (formerly the Biotechnology Industry
Organization) rebranded itself as the
Biotechnology Innovation Organization.
And 2016 marked the first time that the
BIO World Congress has been held on the
West Coast of the United States. The conference has been held in Orlando, Fla.;
Toronto; Chicago; Montreal; Washington,
D.C.; and Philadelphia. BIO alternates the
location between the U.S. and Canada
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This year’s World Congress attracted
an influx of new faces and ideas. More
than one third of the 900 World Congress
participants, representing 529 companies
and 32 countries, attended the event for
the first time this year. Many of the 280
speakers delivering presentations in the
48 sessions within the World Congress’ 8
educational tracks presented university or
startup company research. On the
Congress’ second day, the lunch panel featured young executives from startup companies, including Lygos Technologies,
which is commercializing malonic acid
produced via yeast fermentation; Bolt
Thread, which is commercializing spider
silk thread and materials, also produced
through yeast; and Ginkgo Bioworks,
which produces and licenses new
microbes for fermentation processes.
“This year’s BIO World Congress on
Industrial Biotechnology brought together
presenters right out of the tech transfer
phase of development, giving attendees a
front row seat to the latest industry innovations. It looked very much like the start
of a new cycle of commercialization right
here at the World Congress,” remarked
Brent Erickson, executive vice president
of BIO’s Industrial & Environmental
Section.
BIO also rolled out a revamped oneon-one partnering software application
that allowed World Congress attendees to
automate the scheduling of business development and investment meetings. This
year’s Congress hosted a record 1,961
partnering meetings, nearly a 40 percent
increase from the 2015 BIO World
Congress. The networking and business
development opportunities are one of the
biggest draws for attendees of the World
Congress. BIO upgraded the partnering

software ahead of the conference to enable
companies to better describe their business proposition and to enable attendees
to schedule both business meetings and
education sessions within the same application.

BIO AWARDS
While witnessing the emergence of a
new round of innovations just starting the
commercialization cycle, BIO’s World
Congress took time to recognize the
achievements of past innovators. BIO
named J. Craig Venter, Ph.D. as the recipient of its 2016 George Washington Carver
Award for innovation in industrial biotechnology. Dr. Venter is founder and president of the J. Craig Venter Institute as well
as Synthetic Genomics Inc., a privately
held company developing and commercializing genomic-driven solutions to address
global energy and environmental challenges.
BIO also awarded Anna Rath, Chief
Executive Officer of NexSteppe, the BIO
Rosalind Franklin Award for Leadership
in Industrial Biotechnology. This annual
award was established in 2014 to spotlight
pioneering women in the industrial biotechnology sector who have made significant contributions to the advancement of
the biobased economy and biotech innovation. Rath has built NexSteppe from a
startup company to an international supplier of biomass and new energy crop seed
technology.
BIO also presented Dr. Ganesh
Kishore, co-Managing Partner of Spruce
Capital Partners, the newly established
BIO Leadership and Legacy Award. The
new award was created to pay tribute to an
individual who has dedicated their career
to advancing industrial biotechnology and
growing the biobased economy.
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COMMERCIAL AND INDUSTRIAL SOLAR
BY GRAHAM SMITH
COMMERCIAL SOLAR:
ONE SIZE DOES NOT FIT ALL

CEO
Open Energy

It is no secret that the commercial and
industrial (C&I) solar market has lagged
behind the fast-growing residential and utility scale markets.
While residential and utility solar grew
by 51 and 38 percent respectively in 2014,
commercial solar decreased by 6 percent
and continued its decline in 2015, shrinking
by another 5 percent.
The stagnation is not due to a lack of
opportunity – there are over 274,637 commercial buildings in the northeastern
United States alone with roofs equipped to
host solar installations that could collectively host nearly 95,000 MW of renewable
energy.
Across the United States, high electricity rates and compelling incentives, like the
recently extended federal Investment Tax
Credit (ITC), make C&I solar a tremendous
opportunity for businesses and investors
alike.
Until recently, transaction costs and
fragmentation have impeded the ability for
C&I solar to reach its potential. In order for
the sector to grow this year, greater access
to capital and greater streamlining of
financing processes will be paramount.
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The greatest challenge impeding the
growth of commercial and industrial solar
is access to financing. Across the sector,
projects vary in size and often feature
unique nuances. C&I is comprised of projects totaling a few kilowatts (kW) to largescale installations on warehouse roofs that
reach several megawatts (MW). The C&I
market includes businesses of all sizes and
varieties, while the broader ‘non-residential’
market includes schools, universities, nonprofit organizations, and municipalities. The
complexity of projects can result in lengthy
contract negotiations and deal completion
times. In turn, transaction costs are often
prohibitively high relative to deal sizes, and
may turn out to be far higher than expected
at the time of project initiation.
The contracts, due diligence, and
underwriting processes involved in C&I
solar necessitate standardization. While the
residential solar sector has the FICO score
system to standardize consumer credit,
there is no ubiquitous credit rating model
for the commercial and industrial market to
communicate to investors. Standardization
in the C&I sector will never fully resemble
the residential sector, but there is an opportunity to create a standardized set of documents and credit evaluation processes that
can act as the foundations for all contracts
regardless of project size and type. Simply
eliminating the need to continuously draft
new bespoke contracts decreases transaction costs and facilitates the ease of lending.

THE RISE OF ALTERNATIVE FINANCING
OPTIONS
Alternative sources of capital are
increasingly making it possible to reduce
C&I solar costs. Recently, new financing
options have emerged across all industries,
from consumer lending to solar. Traditional
lenders, such as banks, have high operating

costs that make it uneconomical to lend to
projects under several million dollars, as
high service fees do not match the size of
the project. Democratizing financial services is a response to the market demand for
affordable, readily available financing
options.
Alternative lenders utilizing online platforms are able to meet the gap in the market and bring financing to projects that
would otherwise lack readily available
options. Several years ago consumers had
to go to the bank in person in order to
apply for a credit card, an arduous process
that could take weeks. Today, one can apply
for a credit card online and receive a decision almost instantly. By automating processes and reducing the need for timeintensive paperwork and back-and-forth,
online lending can significantly decrease
the cost of financing. This trend is quickly
making its way into C&I solar finance, making it easier for developers to connect to
investors willing to finance their projects.
Open Energy was the first company to
introduce online lending to the C&I solar
sector. By drawing inspiration from traditional asset classes, we have been able to
increasingly streamline the commercial
solar lending process. The Open Energy
platform features a secure borrower application, fixed legal and transaction costs, a
timely credit decision response time, and a
shared due diligence process tracker. By
developing an efficient application and document gathering system, and automating
parts of the due diligence process, we are
able to reduce transaction costs by up to 70
percent. These cost savings have allowed
us to provide financing for a large range of
C&I and non-residential solar projects,
starting as low as a half a million dollars
and up to $10 million.
It is time to unlock the commercial
solar market.
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NUCLEAR’S US CONTRIBUTIONS
BY MARK BERKMAN, PH.D & DEAN MURPHY, PH.D
Nuclear power currently accounts for
19% of U.S. power production, but several
factors are at play that may threaten some
nuclear generators and could diminish the
nuclear industry’s contribution to our electricity supply and the U.S. economy. These
factors include limited recognition of carbon as a social cost, as well as market factors such as low natural gas prices, flat electricity demand growth, and transmission
constraints.
Our analysis of the incremental effect
of the U.S. nuclear industry has determined
that it contributes approximately $60 billion
annually to gross domestic product (GDP)
($103 billion annually in gross output). The
industry also accounts for about 475,000
direct and secondary full time jobs. Nuclear
energy helps keep electricity prices low.
Without nuclear generation, retail rates
would be about 6% higher on average.
The industry is responsible for nearly
$10 billion annually in additional federal tax
revenues and $2.2 billion in additional state
tax revenues, because of the boost it gives
to the economy. It prevents 573 million
tons of carbon dioxide emissions, worth
another $25 billion annually if valued at the
federal government’s social cost of carbon
estimate and prevents over 650,000 tons of
nitrogen oxides (NOX) and over one million tons of sulfur dioxide (SO2) emissions
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annually, together valued at $8.4 billion
based on the National Academy of
Science’s externality cost estimates.
These values reflect the incremental
contribution of the nuclear industry to the
economy, measured by comparing the performance of the U.S. economy with and
without the nuclear fleet. This approach
nets off the contribution of the alternative
generation that would be necessary if the
nuclear industry did not exist, to determine
its incremental contribution. Without nuclear plants, the economy would rely more
heavily on existing and new natural gasfired generating plants, and to a lesser
extent, additional generation from existing
coal-fired plants. This greater use of fossil
generation would mean higher electricity
prices. Wholesale prices would be 10%
higher on average. Retail prices would rise
about 6%. It is this effect on electricity prices that accounts for the majority of nuclear’s overall incremental economic impact.
Increased fossil use would also result
in much higher carbon dioxide emissions
and greater emissions of criteria pollutants
such as NOX and SO2. Large-scale renewable energy would probably not substitute
significantly for nuclear; intermittent
renewable generation is not a direct substitute for the baseload profile of nuclear.
US Nuclear Plants

The magnitude of the power price
effects, and ultimately the economic and
jobs effects, could depend on movements in
the price of natural gas, since it plays a primary role in setting power prices in most
U.S. regions. Lower natural gas prices are
a primary reason for the current threat to
some nuclear plants, of course, but the sensitivity of this analysis to gas prices also
points out that nuclear plants help to protect consumers and the economy from the
volatility of gas prices. These effects go
well beyond what consumers pay for natural gas directly, and even beyond what they
pay for electricity, since power prices have
a significant effect on the larger economy,
as is demonstrated by this study. Absent
nuclear, consumers would pay more for
electricity, the economy would suffer both
in terms of GDP and jobs, and we would
face substantially higher emissions of CO2
and other pollutants.

BACKGROUND
Sixty two nuclear plants comprising 99
reactors operate in the United States, representing over 100,000 megawatts (MW) of
capacity and almost 800 million megawatt
hours (MWh) of annual generation. These
plants operate in 30 states, with many
plants clustered in the Northeast, Midwest,
and Southeast. The nuclear industry is an
important economic engine both nationally
and locally. Nuclear plants typically directly
employ 400 to 900 workers, often making
them major employers in their local communities.
According to the U.S. Bureau of Labor
Statistics and the Nuclear Energy Institute,
the nuclear electric power generation sector employs directly between 50,000 and
60,000 workers. Nuclear vendors and manufacturers add another 60,000 positions.
The nuclear industry, in addition to its
contribution to economic activity, has also
been recognized for providing reliable supply and for its carbon-free emissions profile.
However, some plants are struggling financially at present, for reasons that include
limited recognition of carbon emissions as
a social cost, low natural gas prices, lack of
electricity demand growth, and transmission constraints.
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INTEGRATING SMALL SOLAR FARMS

CONCLUSION: A SMARTER GRID FOR
GREATER CONTROL

locations, and from a variety of vendors
with their advanced distribution management systems (ADMS) and supervisory
control and data acquisition (SCADA) systems.
But clearly, this is easier said than
done. According to EPRI’s “Common
Functions for Smart Inverters, Version 3”
report, utilities face two slightly different
issues: No common, standards-based protocols that allow multiple vendors to be integrated, and therefore no interoperability;
and no common view of the specific functionality, or services, that these products
would provide.

Clearly, the pressure on utilities to integrate small solar farms is increasing at the
same time society is demanding more reliable, higher-quality power for everything
from advanced manufacturing to communications to data centers.
To get out in front of these potentially
conflicting demands, utilities and regulators
are increasingly moving toward grid modernization. This trend is based on the fact
that smart grids not only help utilities manage the impacts of DERs at the local feeder
level but also at the transmission and centralized generation level.
Smart grids do this by monitoring
transmission and distribution systems in
real time to anticipate problems – and then
reacting to resolve those issues within a
fraction of a second, even isolating grid segments when necessary.
Further, they will do so whether such
problems are caused by equipment failure,
human error, terrorist attack, or solar intermittency. But smart grids are much more
than problem-solvers.
Planned and built properly, smart grids
will also optimize networks and provide utilities a new level of commercial benefit and
operational control – even over small solar
farms.

CONTINUED FROM PAGE 6

ENERGY STORAGE WILL BE
INDISPENSABLE
Of all the issues involved in integrating
small solar farms, intermittency – and the
problems it creates for grid stability, reliability, and safety – is often paramount.
That makes energy storage an important next step in the evolution of the smart
grid. While energy storage isn’t a critical
element at the grid level just yet. It is
becoming increasingly important. The New
York Public Service Commission takes it
one step further, asserting that, increased
use of load control, smart devices, and
energy storage will make renewable
resources more economically efficient.
In the Northeast, for example, states
are seeking protection from future megastorms like Hurricane Sandy, which ravaged power systems in 2012. In California,
where solar generation is king, the state
has mandated that investor-owned utilities
install 1.3 GW of storage by 2020.
Utilities are realizing that to maximize
the value of energy storage, it has to be an
integral part of their networks, not just
something that’s bolted on to meet a local
need. An energy storage management system (ESMS) that determines when a storage system should be used – and then
employs it for the greatest benefit at any
given time – is the key to helping utilities
achieve peak performance on their distribution grid.
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tronics can be embedded within a structural material. Such capabilities promise
to revolutionize the electronics industry by
allowing for smaller, lighter, more efficient
and more customized products.
Nano metal based conductive inks are
critical to the growth of the printed electronics industry because they enable the
use of inkjet printing technologies, which
are digital, faster, cheaper, simpler and
more versatile than conventional printing
technologies.
Because the technology is non-touch,
there is no significant impact on the substrate, and as the inks can be sintered at
low temperatures, they allow the use of
flexible, temperature sensitive (but inexpensive) substrates made of plastic or even
paper.
Moreover digital printing technologies
allow printing on non-flat surfaces and 3D
printing.

LEAP INTO THE FUTURE
PV Nano Cell’s Sicrys™ inks are slated
to become the catalyst for this leap into
the future. The conductive inks deliver
enhanced performance characterized by a
unique combination of low cost, high conductivity, long shelf life, low sintering temperature, robust printing and low viscosity,
placing them well ahead of competing
products.
PV Nano Cell recently signed a
Memorandum of Understanding with a
leading manufacturer of printed circuit
boards, creating the first mass production
printing of PCBs using a digital conductive
ink printing process. Sicrys™ conductive
(continued page 21)
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THE FLEXIBILITY OF DER

inks are used all over the world in a range
of industrial inkjet printing applications,
including for touch screens, , sensors,
smart cards, smart packaging and organic
photovoltaics.
Both the solar and printed electronics
manufacturing markets are poised to grow
exponentially in the coming years. PV
Nano Cell’s Sicrys™ family of inks will play
an integral role in this growth.

Energy (DOE) funded initiative using
existing behind-the-meter distributed
resources to reduce the peak load by at
least 20% and provide resilience to a community center with significant rooftop
solar. The resources that were recruited
to participate in the project included photovoltaic arrays; diesel, natural gas and
biogas engine-gensets; and flexible loads
including ones that could be controlled
directly (fountain pump motors, HVAC
variable speed drives, lighting circuits,
electric vehicle charging stations) or
managed indirectly through building
management systems (lighting, temperature setpoints). The community center
was islanded using natural gas and diesel
generation, solar PV, and flexible demand
(but no electrical energy storage).
Spirae’s control system provided seamless
transition to island operation, stable
island operation, and seamless re-synchronization to the utility grid.

CONTINUED FROM PAGE 20
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DERMS
Today, Spirae’s Wave platform is used
by utilities as a Distributed Energy
Resources Management System
(DERMS) and by project developers, systems integrators, and energy service providers as a delivery platform for DERbased services to end customers with the
ability to aggregate DER and participate
in distribution and transmission level
ancillary services markets. Functional
Applications to run on Spirae’s Wave platform are developed in collaboration with
customers to address specific business
needs – an electric service provider seeking to increase their portfolio of DER or
an industrial facility seeking to decrease
their risk of a power outage through
onsite generation and storage.
What makes Spirae’s Wave software
particularly attractive are the platform
approach, allowing fast configuration and
simple system expansion over time; the
multi-layered software architecture,
allowing control to be distributed and

resources to be used for multiple objectives; and the use of Applications to apply
business logic to make optimal use of participating distributed energy resources.
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Procurement Planning (LTPP) process
does not do.
The IRP will also bind the utilities to
meet targets to procure at least 50% of the
RPS targets by 2030. Furthermore utilities
will be required to determine which combinations of resources are best at meeting
residual needs. And they must strengthen
the transmission and distribution systems
and enhance distribution systems and
demand-side energy management.
Randolph said there are three options
for imposing the IRP – apparently the commission has not yet decided its approach.
One is that the CPUC develops the methodology and administers the IRP process, setting specific goals and targets for each
resource program. The second is that the
CPUC establishes reliability needs and
GHG targets for each utility, but the utilities develop the IRP methodology and
administer the IRP process. They would
also decide on resource decisions and strategies.
The third option would be a hybrid IRP
approach.

ENERGY EFFICIENCY & EVS HAVE ROLE
Robert Oglesby, executive director of
the California Energy Commission, tackled
the role of demand given the expanding
roles of energy efficiency, demand
response and electric vehicles. He said
California’s electricity sector has reduced
GHG emissions 20% below 1990 levels
between 2008 and 2013. In that time,
renewable capacity has almost doubled and
out-of-state coal generation has been
reduced by more than half.
Oglesby reiterated what others had
already said – that renewables have
reduced peak forecasts and pushed the
peaks back an hour. This has changed how
the transmission system works, he said.
Energy efficiency can have the most
impact on future demand, Oglesby argued.
Increasing energy efficiency in the future
could lower baseline peak demand forecasts by about 5,500 MW in 2026. He pointed out buildings use about 68% of the
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state’s electricity and about 55% of natural
gas and that the energy used by buildings
produce about 25% of GHG emissions.
Oglesby turned his discussion to zeroemission electric vehicles. “Night time
charging was thought to be the most popular way to charge electric vehicles. With
the oversupply of power in the afternoons
there will need to be a lot of chargers in the
work place, he said. At the same time electric vehicles may provide an energy source
to stabilize the grid. We could see EVs loading up electricity in the early afternoons
and returning it to the grid later in the day
when the lights and other appliances come
on, thereby relieving the pressure on generation to ramp up supplies.

CONTROLLING DELIVERABLES
Arne Olson, a partner at
Energy+Environmental Economics, presented some solutions to the projected
over-generation of wind and solar by 2030,
showing that solar saturation is the dominant challenge at 50% RPS. Curtailment of
wind and solar will become commonplace
at that level. Solar PV will represent 5%
over-generation when the state reaches 33%
RPS, and 65% when the state reaches 50%
RPS. Wind and geothermal will represent
2% and 22% over-generation, respectively, at
those RPS levels.
Olson’s solutions to integrating renewables successfully include time-of-use rates
as discussed above, subhourly renewable
dispatch at Cal ISO which would allow the
system to operate with fewer thermal
resources during over-generation events
and renewable portfolio diversity to avoid
curtailment by spreading renewable production over more hours of the year.
These solutions would be low cost, he
said. Other solutions have costs and benefits that need to be evaluated: additional
storage, gas retrofits to make existing
resources more flexible at a low cost and
flexible loads with advanced demand
response to shift energy consumption
toward hours with over-generation.

HECO LOADS SHIFT DRAMATICALLY

Dr. Gary Dorris, CEO and Co-Founder
of ASCEND ANALYTICS, discussed Hawaii
Electric Company’s load levels and profiles
which have changed dramatically in a short
time-span of 10 years due to the dramatic
increase in residential solar installations in
the utility’s territory.
Dorris illustrated that large increases
in this distributed generation of solar PV
cause the peak load periods to occur hours
later each day even on Saturdays.
Furthermore, he showed that ramp patterns have increased in frequency of changes in ramp direction. (They fluctuated more
and at lower levels during afternoon hours
before reaching the peak load periods.)
Regarding regulation prices at Cal ISO,
Dorris concluded that the merchant value
of energy storage batteries, while prices are
going down is challenged because of low
ancillary service prices, a message heard
from other speakers.
California is considered to be a national
leader in the evolution being demanded of
utilities throughout the country. The issues
discussed at this energy summit will continue to be discussed and solved over next
decade as the renewables industries continue to mature and change the nature of how
electricity is delivered to each of us.
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