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Where are we Today in Hawaii? 

RPS - 40% 
renewables from 
electricity, 70% 
total (includes 
transportation) 

Energy efficiency 
standard of 30 by 
2030 (3,400 GWh) 

HECO – 17%,  
HELCO – 42%,  
MECO – 26% 
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Utility # rooftop PV MW 

Hawaiian Electric 29,558 221 

Maui Electric 5,246 41 

Hawaii Electric Light 5,355 39 

Total 40,159 301 



Locational Value Map (LVM) – Visual 
Tracking of DG Penetration Levels 

Red areas indicate circuits with > 15% PV penetration 

HECO Locational Value Maps Trending Penetration Levels 
(www.heco.com) 
 
 

Source: Hawaiian Electric 

• Visual tracking of DG 
penetration 

• Location specific 
• Consistent customer 

interface 

BENEFITS 
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Peak Map 
 

% Pen = 
𝐼𝑛𝑠𝑡𝑎𝑙𝑙𝑒𝑑 𝑀𝑊

𝑃𝑒𝑎𝑘 𝐶𝑖𝑟𝑐𝑢𝑖𝑡 𝐿𝑜𝑎𝑑 

> 15% 
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Trending Hi-Pen Circuits (12kV) – Loch Ness Profile  

5 Source: HECO 5 



Source: HECO, 
March 2012 
Weekday   

Clear Day 

Cloudy Day 

Irrad. to Est PV Power 

Greatest Feeder PV to Load 
Variation Between 10 AM 
and 2 PM 

Need to “See” Solar Impact on Feeder Loads 
(Net vs Gross) 
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Daytime Minimum Load Map 

% Pen =  
𝐼𝑛𝑠𝑡𝑎𝑙𝑙𝑒𝑑 𝑀𝑊

𝐺𝑟𝑜𝑠𝑠 𝐷𝑎𝑦𝑡𝑖𝑚𝑒 𝑀𝑖𝑛 𝐿𝑜𝑎𝑑
 

Potential for 
Backfeed 
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8/8/2013 Backfeed 
Condition  

Tracking Change – 46kV Level 

Average Transformer Load (MW) - December 

Backfeed occurring 
 10am-2pm 
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# of Customers to PV Penetration 

16% of the customers on 
the feeder have PV and 
are pushing penetration 
levels to nearly 120% 
(Dec 2013 numbers) 
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REWatch – Keeping An Eye on Our Changing 
System Load 

Gross Load (Load + PV) 

Net Load  

Regional
Solar 

Wind 
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Tracking System Load 

Molokai Island  
System Load 
(March 31, 2013) 

Night time Min 

Evening Peak 

Daytime Min 
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System-level 

DG impact 
model view

Circuit 

level DG 
impact 
model 

view with   
monitoring 

locations

Integrating Renewables 
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Location Matters 

Seasonality Affects 
Load (Wet & Dry) 

Need new modeling 
tools and field data 

Manage 
Probabilistic vs 
deterministic data 
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A 

B 

C 

D 

A – Forecast 
B – Probability 
C – Ramp Stats 
D - Historical 

SWIFT View of Island 
Winds & Solar 



See How Clouds Affect Generation 
by Location 

Short-term 
(15min to 6 hr) 
Forecast by 
Substation 
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Solar Generation Aggregation Method 

Substation:  forecasts 
at 12kV substation as 
building blocks 

Region:  substations 
aggregated up to 12 
regions 

System:  regions 
aggregated to Total 
System View 
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“Seeing” DG PV Ramp Condition  

Yesterday is not a good 
predictor of Today anymore  

40-50MW  Jump in Load 
Corresponding drop in PV 
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NEW 

Needs 

Emerging 

Grid Intelligence :  More Change Coming          
(Demand Response, Electric Vehicle, Storage) 

Source: HECO 
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TREX Capability:  Integrate Data, Support 
Analytics, Common Analytical Platform 
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Bringing it All Together: Operational Awareness 
Next Effort - DREAMS EMS Integration (US DOE SunShot) 

Source: 
HECO/SMUD HiP-PV 
Initiative  20 
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Ready for Launch? 
Opportunities to leverage lessons learned 

Attract and collaborate on grants 

– US DOE Sunshots award 

Be part of the critical mass to drive needed 
change (standards, market, technology)  

 

Hawaii is the 
Launch Pad 
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Questions/Comments?? 

Mahalo 

Dora Nakafuji, PhD  

dora.nakafuji@heco.com 

 

Director of Renewable Energy Planning 

Grid Technologies Department 

For more information please contact: 
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