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Overview

e Motivation

* Figuring out what and where to collect
data

* Making sense of the data

* Visual Tools to aid decision making
* Next Steps & Benefits

e Q&A



Where are we Today?
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Island Loads & Wind Sites

___ First Wind

First Wind KWP Il — 22 MW (planned)

Kahuku Wind — ~__ First Wind

30 MW (2011) KWP | — 30 MW (2006)

Hawi Renewable
- Development — 10.5 MW
ahu Loa Maui Load
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— Kawailoa Wind — Hawaii Load
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Sempra Generation
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Auwahi Wind — 21 MW (EIS)
Tawhiri Power

Pakini Nui Wind Farm — 20.5 MW (2007)
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DG Growth in Hawaii @
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System Issues Being Encountered

Supply exceeds
Demand at
minimum loads

Excess Energy —
curtailed

\

MW

DG (PV) changing
system daytime
load shape

SCADA, feeder caps or
new monitoring to account

for DG contribis

|

Supply does not
meet demand at
maximum load

D

'\

Midnight

Curtailment

Masked Loads

\

Energy Shortfall
must be met by
fast start units

v Typical Hawaii
load profile —
Evening Peaking

Midnight

Reliability



Comparison of 2008 and 201 |
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Local Circuit Impact — light load
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Concerns:

|.The above graphs illustrate the need to assess the feeder loading not only at peak periods but also on the days where the
loads are not as high (light load Sundays) — Rule 14H

2. Circuit peaks often not coincident with System peaks



SENSE &
MEASURE
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Visualization & Data Supporting Portfolio of
Renewable Integration Activities

Develop Integration Tools & Capabilities

- Resource characterization, sensor deployments & field monitoring
- Data management and analysis tools

- Model enhancements & field validation

- New visualization & decision aids

- Operationalize “look-ahead” wind & solar forecasting with ramp
event capability

Integrate & Enhance Processes/Procedures
Workforce Development and Pipeline
Outreach & Collaborations

Support Transformative Efforts
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Solar & Feeder Monitoring

Instrumentation
— 3 —c Reference
Met station
at Kaneolani

Elementary

Momitoring

LM-2

LM-1 at

B substation  temperature
sensor
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New Data Requirements for Solar
Facilities (included in PPA language)

—_-\

Ex. Collecting PV facility data at site to better track, & =« 605
utilize and plan for large-scale “as-available” S
renewable generation facilities (Oahu).
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GIS-based Tools — Track Monitoring & Emerging

Technologies

Enterprise Spatial Portal
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Using LVM to Track Growth in
Distributed PV

[ ] 0% - 1%
[ 1% - 5%
[ 504 - 10%
[ 10% - 15%
Bl - 15%

Data as of
March 2012

Red areas indicate circuits with > 15% PV penetration
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SOLAR SATURATION
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- Recent article in Hawaii local news
%4k ) on Sun Screening by Alan Yonan
of Star Advertiser 7/24/2011

captured current levels of
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manage increasing penetration

levels.

Enhancements: address search & nightly updates
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Field Validation Data
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P Output (as a percentage of system size)

PV Output {as a percentage of system size)
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e Capturing statistical variation of PV with respect to time

- and by geographic location.

PV Output for Kokohead, and St Louis from February to February
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Piloting Control Room Situational
Awareness Tools to "See" Variability

LM-1 solar
\avallablllty sensors)

Monitoring solar
availability and

variability at 2 |
sec SCADA rate. ——
Potential to ool

Improve U FLS South Hawaii wuth Hawaii
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o
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L ]
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/ Visualizing Solar Variability Across SMUD

Cloudy Day

]

| 5/14/2011
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Nodal Estimation Approach to
Expedite PV Integration Studies

2
BB @l Est EAC PV Gen:

Reference LM-1

at Substation /

N
_ata

Equivalent Aggregated
Circuit-level DG Footprint

| _Validation

*Hrsensnrs at
*L y : | customer site
5 ~) /
'}9 ,

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

Installed EACPV: 1.5MW
EAC Load: 4.5 MW
Est EAC PV: 1.2 MW
240 kWhr at 80%

Characterize discrete and

aggregated circuit load profiles at
|2 kV substation (residential,
industrial, commercial)

Expedite circuit evaluations and
aggregate DG impacts for planning

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

Extend solar forecasting to
account for aggregated impact of
behind-the-meter generation
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| », Coupling DG Modeling & Real-time Data to
Inform Variability Management for System

Start Animation
Time
12:31:30 PM
Press
fﬂa_f:;e% :nimation
Actual Load = 9
Peak-Load 60% |%
LOAD 586w | 463[nr
Select Actual PV/Load
PV power :
S ' f" 3 i Peak-Load 30% |% 21%],,
g i JAI -m_‘z.)i_ J = i ¥ "‘_: - Peak Power Actual Power
& y i
o . T J ry [} {i 3 o}
- T . ; PV power | 300 123},
Color-coded Represents Backfed Current Through Substation Simulated results at
& | impacts at o ot Subetation . 30% PV penetration
i distribution Represents > 50% of Demand at Substation is Served by PV across the islands
%%-vm substations Represents 0 - 50% of Demand at Substation is Served by PV and impaCted areas »4



Jump Starting Solar Forecasting — Priorities
Based on Lessons Learned from Wind

WindSENSF

Strategically sited
remote sensors

WINDMNET Sodar Lotason —
EQUIPMENT LOCATIONS PP pa —_——
LTl e -]
n

i P e Locafon

Using state-of-the-art tools (SODAR, LIDAR)
Provide operators a 30 min to 1 hr “look-ahead”  |nqustry Partners: US DOE ARRA funding:

forecasts and ramp alerts. NWP forecast for AWS TruePower, Atmospheric Research
next 6 hours, 24 and 48 hours Technologies




Situational Awareness & Decision
Support for Operatlons

Variabie Generation Forecast System
Hawaii Electric Light Company Hk AWS Tr i’h
I souar s JTEGRATED |
| Site: Apoiin Look-ahead: 0-6 hrs  Type: Situationa issued: 10016/11 1200 HST
. 8 I Analeels of Roapung Deta Lust § hre GOES Wt Imapaa
Subatation 2 Heot. 8 Hours: HWP Forecset biat 925 B, 1 Fareceet

Substation 3

0-6hr
6-48 hr
48-168 hr

Ramp Rate
IH Var
Time Series
Sit Aware

@,/

%

Solar Ramp Alert: Substation 1
Overview:

Generation from solar resources connected to Substation 1 s
currently high but clouds ar

the region from the northeast causing a down ramp in generation

Monitor:
Ramp rate forecasts and look for signs of a decrease in solar
generation at Substation 1

ers are expected to move into

© Utilities -

Industry

DO

Improve operational awareness
of ramp (0-2hr) conditions and
impacts

Animated images of global
horizontal irradiance
e Visual to measured data

e NWP forecast for next 6
hours

Animated visible satellite image

e Actual satellite image for last
6 hours

e Simulated forecast of visible
image for next 6 hours

Forecasting Industry Partners: EPRI, AWS
TruePower, US DOE WFIP, SCE, SMUD, CalSO,
UH Manoa, UCSD
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[1-\/ Next Steps - Integration of Data &
Visuals into Operational Tools

* Meetings with T&D Planners & Operators
to define new process and procedures to
account for new data

e Alstom and Siemens developing new
DMAS capability to account for DG solar
& information into EMS-based tools

24



Benefits: Multi-use of Visuals &
Resource Data

)

Transients/
Dynamics

Steady state
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>
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Near term
term

Utility
Functions




W’ Benefits: Enable Ability to Evaluate Impacts from
\/ DG to System back to DG Level

), SMW
Distributed PV

Integrafed model of
distribution system Central PV

T Identify DG and Central PY  Aggregate individual DG
ﬂ*y ""b Scenarios for HSIS Study generators for
e transmission modeling
| I Qbers
System-level impact
DG impact , model 126 V With DG (PV)
Develop complete rodelen % lmwtrvmg T e o — /$

distribution model
with DG generation

Without DG (PV)

- &

% g, ) | m

B R T SN ( .
- | y S

W B T
i e
r’% f‘;’l‘ - &

;a, ::*‘E ; %@M ¥ Votoy Inform & expedite feeder
iw b
L L level studies (nodal &
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Model & field verification 26
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Q&A

For more information please contact:

Elaine Sison-Lebrilla

esison@smud.org Thank You

Renewable Energy Program Manager
Energy Research & Development Dept.
Sacramento Municipal Utility District

Mahalo

Dora Nakafuji

dora.nakafuji@heco.com
Director of Renewable Energy Planning

Operation Support Department
Hawaiian Electric Company

Hawaiian Electric Company

Maui Electric Company
Hawaii Electric Light Company "ron
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