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PV Trends In the U.S.

Q3 2011 largest growth of PV installations in
U.S. history with 449.2 MW

— Utility installed solar over 200 MW!
Q1-Q3 2011 over 1 GW of PV installed in U.S.

Total PV installed in U.S. over 3.1 GW, more
than 10X 2005 levels

Utility solar installation up 325% from Q1-Q3
2011

Information from 2011 SEIA Report

National Renewable Energy Laboratory | Innovation for Our Energy Future



-\

\\\\ Renewable and Efficiency Technology Integration
“§\\ y gy g

Updating
Interconnection Screens
for PV System
Integration

Michael Coddington, Barry Mather,
Benjamin Kroposki

National Renewable Energy
Laboratory

Kevin Lynn, Alvin Razon
U.S. Department of Energy

Abraham Ellis, Roger Hill
Sandia National Laboratories

Tom Key, Kristen Nicole, Jeff Smith
Electric Power Research Institute

U.S. DEPARTMENT OF

Sandia .
ENERGY s LINREL
Energy Efficiency &
Renewable Energy EPR | HT

National Renewable Energy Laboratory



| e
BEES AT\

xR |

West Hawaii

e\ N
L

=
m\&\;

\ LA TN NN

WEDNESDAY, APRIL 4, 2012

WESTHAWAIITODAY.COM

Renewable and Efficiency Technology Integration

PAGE 3A

Today

Electric exec gets lit up

HELCO PRESIDENT GETS CHILLY RECEPTION AT COUNCIL

Y MANCY COOK LALER
WEST Haswai| Tofy
SCON EETEwW Tl yy oot

HILA — Hawaii Electric Light
Co. Pregident Jay Ignacio came
befare & County Counal enmmit-
tee Teesday to clear the air on
what he sid were misperceptions
about the effects of solir ad geo-
thermal energy on electric mies.

“Ohir present challenpe is being
dependent on the price of o, We

are aggrestively pursuing renew-
able energy options that will
reduce that burden,” Tgnavio sad,
“We feal the pain of oar costomens,
« I really that dependence on ol
that we have to attack”

Bt rather than calombng worted
residents, Ignacios slide peesenta-
tiom heonght out & packed howse of
testifiers, most of them skeptical
that HELCO has their best inter
els 1o mand, Most members of the
comnl Comimittee on Agricultire,

Water & Enengy Sustainability
dida't seem comvineed, cither.

Concerns about the risks of geo-
thermal and HELCOR apparent
redlstanes e allowing homeown-
ers e hook up their own pho-
teroltaie systems topped the Tt
Must of thee 30 or 0 testificrs were
Puna ressdents with many of them
appesad 6 geothermal energy for
health reasons

"There was nathing in their pre-
sentation thut any of their plans

vould reduee electric mies” said
James Weatherford, o County
Couneil candidate in the Punn
district thats home to Puna
Geothermal Venlure, the state's
anly geothermal prodocer;, which
has n 30-mopawmtt plant. "Nao
commitrment tsere whatsoewer”
ligmacso suid HELCD is looking
to |nerease geothermal power as
. way to bring a stable souree of

= SEE HELOO PAGE 44
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Senate

base. HELCO requires the
detailed study when an area
of the grid reaches 15 percent
saturation with solar energy.
Ignacio said 15 percent is the
industry standard.

“Those of us on the council
represent a lot of angry con-
sumers of electricity” Ford
said,

lgnacios explanation that
studies are needed to ensure
there aren’'t dangerous flue-
tuations and spikes in elec-
tric current wasn't enough
to satisfy Ford. She pressed
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Technical Report Goals

* Increase PV deployment levels
 Educate stakeholders

« Validate concerns for maintaining
Reliability, Safety and Cost

o Simplify and improve the interconnection
orocess for utilities and other stakeholders

 Reduce approval time

* Lower interconnection costs per the DOE
SunShot Initiative

National Renewable Energy Laboratory | Innovation for Our Energy Future
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Why Focus on the 15% Screen?

Directly relates to the Level of Deployment

of PV more than any

other screen

Shows up In the majority of

Interconnection procedures in the U.S.
Perceived as a “bottleneck” to PV

deployment

It IS a limited metric ©
Interconnection deve

Field experience cha

erived early in
opment proceedings

lenges the rationale

and significance of the 15% screen

National Renewable Energy Laboratory | Innovation for Our Energy Future
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Origin of the 15% Screening Criterion
Quoting from CPUC Rule 21 Supplemental Review Guide:

The 15% line section peak load screen Is
meant as a catchall for a variety of
potential problems that can occur as the
level of penetration of generation within
the distribution system increases.

Problem: “One-Size Fits-All Approach”

National Renewable Energy Laboratory | Innovation for Our Energy Future
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Short Term Solutions

Base penetration screen on minimum
daytime load data

— Use actual data rather than a “rule of thumb”
which uses half of 30% of peak load

— Minimum load during 10 AM to 2 PM will
capture the window of peak annual PV
production

National Renewable Energy Laboratory | Innovation for Our Energy Future
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Short Term Solutions

Apply Supplemental Screens
— Is the proposed DG a PV system?

— Does the proposed PV pass the quick voltage
regulation screen?

— Does the proposed PV pass the quick Anti-
Islanding screen?

National Renewable Energy Laboratory | Innovation for Our Energy Future
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Short Term Solutions

Zones of Penetration Maps

— Utility models determine locations that will
allow greater levels of PV deployment based
on location |

[

Lhility
Substal ion
Feeder 1 f,r Feeder 2

National Renewable Energy Laboratory | Innovation for Our Energy Future
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echnical Considerations for PV Location

e Location of PV versus Substation

e Size of conductor / Line impedance

* Presence of voltage regulating devices
 Combined generation on circuit

* Exported power from PV system?
 Presence and location of loads

« Types of loads served by circuit

National Renewable Energy Laboratory | Innovation for Our Energy Future
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What have High Penetration Case
Studies Shown?

« Circuits can operate safely and reliably on
different levels of penetration

« Each feeder is unique and has different
abilities to serve load and PV/DG

 Some feeders may operate well at
penetration levels over 70%

e Other feeders will have major problems at
penetration levels below 10%!

* One-size-fits-all is not acceptable anymore

National Renewable Energy Laboratory | Innovation for Our Energy Future
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Mid-Term & Long-Term Solutions

 Model and Validate feeders with PV and
develop screening metrics and formulas
with Solid Technical Rationale
 Distribution Design Parameters
— Larger conductors

— Voltage Requlators
— Better communications networks

o Advanced Inverter Technology
— Inverters can be “utility-friendly”

 Low-Cost Storage Solutions?

National Renewable Energy Laboratory | Innovation for Our Energy Future
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Advanced Technical Screens

CPUC California Solar Initiative (CSl) Project
(EPRI, NREL, SNL, Utilities)

— Evaluate technical screens in CA and US

— Classify feeders into topologies

— Circuit monitoring and case studies

— Modeling of high penetration/other circuits

— Straw man screen development, iterations

— Advanced technical screens based on feeder
topology, system parameters, etc. should help
reduce barriers to PV deployment

National Renewable Energy Laboratory | Innovation for Our Energy Future
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Michael.coddington@nrel.gov
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