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Current Status In United States

Total PV (MW) installed, under construction and under development in the U.S.
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A Distribution Level : many circuits in multiple utility
service areas have high-penetration levels of PV
Integrated T most installations have occurred where
Integration was relatively easy 1 future penetration of PV
on these circuits is now the focus

A Transmission Level : Large systems have been built
and interconnected T operational impacts have so far
been reasonable i how much more PV can be
Interconnected before operational impacts are
considerable? ~
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Distribution Grid Integration
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A 4.2MW of PV (2 main
systems) installed on
an SCE distribution
circuit

A Represents 56%
penetration

A Voltage is regulated
with switched
capacitors
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A 5MW PV System
Installed in SCE
service territory

A Represents 100%
penetration on a long
rural circuit
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A Circuit based on the IEEE 34 Node
Test Feeder

APV resource based on NREL one

resolution min data

ALoad profiles based on load

research statistics

ALine regulators have R+jX
compensation and inherent one
minute tap change lockouts
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End of Circuit Voltage (840)
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changes per day
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Time of Day
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End of Circuit Voltage (840)
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Voltage
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Reg #1

1MW PV at End of Circuit (840)
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Plant Qutput (MW) Plant Qutput (MW)

Plant Qutput (MW)

1MW PV at End of Circuit (840)
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Transmission Grid Integration
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Rank Capacity

(MWdc)
220
67

3 55

4 55

5 48

6 38

7 38

State

AZ
AZ

NV

NV

AZ

NY

CO

Project

Agua Caliente Phase |

Mesquite Solar Phase
I

Copper Mountain
Solar Project

Silver State North
Solar Project

Mesquite Solar Phase
I

Long Island Solar
Farm

San Luis Valley Solar
Project

Source: SEIAT Updated October 1, 2012

Technology

CdTe
CdTe

CdTe
CdTe
CdTe
Crystalline Silicon

Crystalline Silicon
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Brookhaven, New York

A 34MW,_ operational as
of late 2011

A Installed on the
Brookhaven National
Laboratory site,

l ncl udes a
for lab use
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A 25MW,. operating since
October 2009

A Connects to
transmission system

A NREL has teamed with
Florida Power and Light
to complete a PV
variability analysis on
site T instruments
currently installed and
collecting data
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Distribution Modeling Workshop I PV
Integration Analysis

July 27t 2012
La Jolla, CA

Workshop included
p rese ntatl 0 nS/d ISCUSS I O nS NATE).NAL RENEWABLE ENERGY LABORATORY
on:

Adi-Pen PV Modeling
Advanced modeling tools

ANeed for industry modeling
guidelines

Workshop information available at:
https://solarhighpen.enerqy.qgov/distribution system modeling workshop @%

&



https://solarhighpen.energy.gov/distribution_system_modeling_workshop

