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Safety makes a green transformation

DOUGLAS GETSON, PETER REHNSTROM,
GAL BRANDES, EGIL STRYKEN - Liquid
filled distribution class transformers
can benefit renewable energy appli-
cations both from an environmental
and financial point of view. Firstly, the
sites where they are positioned can
be in environmentally sensitive areas
or even amongst agricultural crops.

It is crucial that there be little or no
impact on the environment. This is
achievable with BIOTEMP®, which is
biodegraded in 21 days. Furthermore,
the higher fire point of 360°C (twice
that of mineral oil) makes the trans-
former intrinsically safer. Moreover,
the collector network is on average
not run at peak capacity as wind and
sunlight are erratic and inconsistent.
So a low no-load loss design using
amorphous metal (AM) core technol-
ogy can keep operating costs low as
no-load losses are a greater percent-
age of total transformer losses under
lightly loaded conditions such as
renewable applications.

n a renewable application - 1, distribu-

tion transformers are used to step up

the voltage to 35kV within the collector

network. At the end of the collector net-
work, a power transformer steps up the
voltage to supply power to the transmis-
sion grid. Most renewable sites are owned
and operated by independent power pro-
ducers (IPP), whose interest is to maximize
the return on their investment.

As there is either a dry-type or liquid-filled
distribution transformer per turbine and
many turbines per site, a large proportion
of collector losses are the result of trans-
former losses. To improve on today’s col-
lector network efficiency of 97-98 percent,
the losses in these transformers need to
be reduced. And since the load factor of
these transformers is far below nameplate,
reducing the no-load losses is the priority.

To quantify the financial benefits of AM core
technology, a study was conducted on a
renewable site in North America. The site
has 70 wind turbines rated at 2.3MW, and
an equal number of 2,600 kVA RGO (regular
grain oriented) electrical steel liquid-filled
distribution transformers, along with associ-
ated cabling, switchgear and power trans-
formers. A load flow study was done on the
collector network, studying its present situ-
ation with RGO and comparing it with re-
placement by AM distribution transformers.

Collector losses were calculated using
the turbine output for an entire year. For
this site, the turbine output was less than
38 percent of nameplate for more than
80 percent of the hours in a year
(7,313 hours) = 2. The load flow compari-
son resulted in the AM core transformers
being more efficient by 0.42 percent,
resulting in an additional 1,842 MWh that
could have been sold to the grid each
year - 3. This may not sound like much,
but over 20 years, it is a considerable
amount of revenue improving the rate of
return of the site investment - 4.

AM transformers would have cost the site
developer another $450,000 on top of the
$250,000,000 original investment — less
than one percent. But the higher efficiency
of the collector network would have gener-
ated an additional $129,000 per year of
energy sales, assuming a PPA (power pur-
chase agreement) of $70/MWh. Classify-
ing it as a good investment would require
a positive net present value (NPV) and
double digit internal rate return (IRR). On
calculating the returns, a 30 percent in-
come tax credit was assumed and an un-
leveraged investment or zero financing
cost. The return on the additional $ 450,000
using a $70/MWh PPA was a 25 percent
IRR and $467,000 NPV. For a $50/MWh
PPA, the return is still an acceptable
20 percent IRR and $300,000 NPV. So the
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1 Renewable generation is not generally run at peak capacity. A low no-load loss design can keep operating costs low as no-load losses are
a greater percentage of total transformer losses

additional investment in lower loss AM

. 2 Annual turbine output % rating (2.3 MW
transformers would be a good investment. ’ 9l )
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worked with a financial modeling company
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