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Electric Sector Paradigm Shift

_______________________________________________ Seams

Work needed to bridge the gap 3by
Infrastructure for coordinating DG deployments with operations
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Strategic DG Initiatives -
Solar PV Focused

1. Sense & Monitor
2. Assess & Model
3. Inform to Act



Partnering to Develop New
Forecasting Capability & Sustainable
Variability Management Options

High penetration solar analysis & scenario
modeling ‘1
i ldentify and track high penetration PV circuits
i Develop simulation capability to assess impacts
i Evaluate new variability and load management

technologies (including: substation upgrades, storage,

| ocal ramp Acushiono at pl a
A  Effective wind & solar ramp forecasting capability

i ldentify event triggers and correlated to times when the
grid is more sensitive to variability

i Develop tool within a timeframe to inform utility
action/response

A Workforce training and outreach 6




SENSE & MEASURE

Field Validation Locations & Devices,
Calibration & Select Customer Site Monitoring
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Rooftop calibration of output monitoring
LM-1 monitors

Gain insight on customer use and circuit level contribution of PV on grid 7



Hi-Pen PV Impact on the Grid -
Substation Circuit Monitoring &
Analysis (Operations)

Oahu
Circuit

Installed Circuit PV (Sensor Profile)
== Circuitload (SLACA)
== Circuit + Displace Load (PV)

TJD-1 mobile solar

iradiance sensors /

01234567 89101112131415161718192021222324

HOLUR
Enabling, low-cost capability to separate PV
production and actual system load per circuit

Correlate sensitive grid conditions with solar
variability (max load, light load, storm conditions,
contingencies, reserve plans)

Preliminary Results: Field sensor deployments LM-1 solar availability
and results are helping to increase visibility at the ~ sensors )

distribution level
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ASSESS & MODEL

Understanding the Solar Resource both Long-term & Short-

term Variability (Planning)

Solar Iradiance Magnitude 8/2/2010
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Solar resource (W/m?2) variability over the year

Source: HECO

Understand how resource variability impacts
the grid across different timeframes
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Sub-hourly solar varlablllty
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Aggregated Scenario Model for DG

A Enables more accurate modeling of DG resources for planning
A Consistent distribution system model expedites modeling and
analysis process
A Al |l ows fidro famhadtysi s to stay ahe
minimize risks of stranded assets ™ o
“ Y Circuit

level DG
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Automate conversion of DG
resources into geo-rectified
distribution model



Aggregated Estimation Models: Equivalent

PV Output by Circuits per Substation

Reference LM-1
at Substation

"4

EquivalentAggregated
Circuit-level DG Footprint

12kV "

Substation
#1

Validation
sensors at
customer site

12kV Substation#1 EACDG
LM-1 Display: 80%

Installed EACPV: 1.5 MW
EACLoad: 4.5 MW
Est EACPV: 1.2 MW

\ f\//* Est EAC PV Gen:

240 kWhr at 80%

A Characterize discrete and aggregated
circuit load profiles at 12 kV substation
(residential, industrial, commercial)

A Expedite circuit evaluations and
aggregate DG impacts for planning

A Use reference LM-1 sensors to
estimate solar resource output at
location

A Be able to extend solar forecasting to
account for aggregated impact of
behind-the-meter generation

Initiative, BEW Engineering, GL Noble Denton,
AWS TruePower, CalSO, SCE

1 Industry Partners: SMUD/HECO Hi-Penetration

Engage field personnel

Monitoring _ _
Gain experience
. . Customer sites
Validation Employee Volunteers
Parameterization of
Integration  —_. ramp rates over

various time intervals
and locations
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, Preliminary Results of LM-1 Sensor

Increase Operational i i
Visibility & Confidence & PV Slte CO m p arisons
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Calibration of LM-1 and PV Plant Output
Across Grid Sensitive Time Periods
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Distribution Transmission
Planning Planning
Individual 46 kV

12 kV Feeder System 138 kV System

SynerGEE

SNV =
!Data—) Unbalanced 138 KV Model

Distribution

SynerGEE

900 Balanced Balanced
Site System 138 kV/46 kV

Aggregate PowerWorld

d BEW PV

Sites 46 K\V/12 KV Model

Aggregated
BEW
System/PV
Sites

PSLF Models

Industry Partners: SMUD/HECO Hi-
Penetration Initiative, BEW Engineering,
GL Noble Denton, GIS & EMS providers

Data Transfer Point

Graphical Flow of Model Interfaces

Resource
Planning

Generation

Generic
PV/Inverter
User- Defined
Model

Note: Line ratings
shown for Oahu
system for illustration



INFORM TO ACT:

Integration & Visualization Efforts

Graphically display renewable resource out;
using LML & geographic areas

Develop overlay datasets (e.g. geographic
information, circuit data, modeling results)

Develop and pilot visualization analysis tool
for hi-penetration planning & operations

1% < DG <5%
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See and forecast production from
aggregated PV resources
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Subset of Street
names with
\ penetration > 15%
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Oahu LVM and Subset of Penetration
Levels by Street Names
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| DG 215%

Data used to develop this
map is based on data as
of March, 2011.




Maul LVM and Subset of Penetration
Levels by Street Names

Subset of Street
v names with
~ penetration > 15%




