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Residential Island Nano-Grid & Nano-Grid Cluster Solar + Storage
1) Residential Grid-Tie → Switchable On/Off-Grid for Resilience & Safety requires Storage 

Sizing for 100% Overnight Energy Needs

 a) Oahu Case Study since March 2017: On/Off-Grid Rooftop-Solar + Storage (Battery & Thermal)

 b) Molokai Low Income Section-8 Rental House/Apartments/Condo Aug 2023: Non-rooftop Portable-

 Solar + Storage

2) Off-Grid Molokai Native Hawaiian Homesteads using Fossil Fuel → Clean Energy with 

Solar + Storage

 a) Aug 2023 Rooftop-Solar + Storage (Battery & Thermal) Nano-Grid Cluster

 b) Sep 2023 Non-Rooftop Solar (Canopy Ground Mount) + Storage Nano-Grid Cluster

Off-Grid Homestead A Off-Grid Homestead B

Smart Switchable On/Off-Grid since Jan 2018 
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Hurricane Lane Aug 18-19, 2018 

Firestorm caused 7 homes in 

Lahaina to Burn

Hurricane Dora Aug 8, 2023 

Firestorm caused >1,700 homes in 

Lahaina Burned and >115 Loss of 

Life with 1,000 still missing! 

Puerto Rico had 2,975 deaths.

Be Proactive To Next Centralized Grid Failure with Island Nano-Grid
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Home Energy Usage = ~40kWh/day

Return Home! 

Energy Usage 

climbs to >1.7kW 

After 5PM on 8/14

Home Evacuation! 

Energy Usage Drops to 

<300W After 4PM on 8/8

Off-Grid Home Energy Usage 

= <200W = ~2.5kWh/day
Power Outage Zero Grid-Buy

Daily Solar Recharging Battery

Home Evacuation! 

Energy Usage 

Drops to <300W 

After 4PM on 8/8

Power Outage 6AM



Feb 2017 Grid-Buy Results

241.4kWh/month or 8.62kWh/day

J.O.B. Technologies (Strategic Marketing, 

Sales & Technology)
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Blackout Simulation (Daytime)

New Tabuchi Software 2/14 reduces Grid-Buy by ~5.2kWh/day! (~8.5kW→~3.3kW)

Blackout mode Grid-Buy by 2.5kWh/day (4.9kW→2.5kW)

But now battery charging very Noisy but smooth in Blackout simulation mode! 
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Dryer

Dryer

Dryer

Dryer

Tabuchi Electric new software with 50W→20W→0W minimum grid-buy still results 

in grid-buy of 110W/h or 2.5-3.7kWh/day so I must manually disconnect grid-tie! 



March 2017 Grid-Buy Results

136.4kWh/month or 4.4kWh/day

J.O.B. Technologies (Strategic Marketing, 

Sales & Technology)
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0.0kWh/day

Blackout Simulation (Daytime)

Blackout Simulation (Night-time)

(12 hours)



April 2017 Grid-Buy:

104.1kWh/month or 

3.5kWh/day

J.O.B. Technologies (Strategic Marketing, 

Sales & Technology)
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Max Solar Energy Mode

Grid-Buy OFF = 24h 17h 14h 14.5h 14h  9h  16h  24h  24h   24h  24h  24h 20h 24h  24h  24h  17h 4h  16.5h 19h  24h  24h  24h  13h 12.5h 6h   0h 
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Rainy Day Mode

Battery Backup

Grid-Tie Backup

5/6 Straight Days Off-Grid, Need Grid 240V for Dryer Operation



Solar 

Phase 3:

Dual 

Battery

20kWh

J.O.B. Technologies (Strategic Marketing, 

Sales & Technology)
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Dryer 1 & 2
Dryer 1 & 2

Dryer 1

Sept 2017 Grid-Buy

24 Days Off-Grid!

If 240Vnot needed then +3 Days

Dec 2017 added transformer for 240V and Complete/100% 

Home Back-up (Off-Grid mode of operation): Clothes Dryer, 

Stove/Oven, Pool Pump and Hot Water Heater



J.O.B. Technologies (Strategic Marketing, 

Sales & Technology)
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Dec 2017 added transformer for 240V and Complete/100% Home Back-up (Off-Grid mode of operation): 

Clothes Dryer, Stove/Oven, Pool Pump and Hot Water Heater.  

Grid-Tie Home: Digitized Smart Switchable On/Off Grid 

Mode of Operation for 100% Clean Energy from the Sun!

June 2018 = 99.1% Off-Grid (6 hours Grid-Tie=16.4kWh/month)

July 2018 = 100% Off-Grid (0 hours Grid-Tie=0kWh/month)

Aug 2018 =1st 17 days Off-Grid before Hurricane Lane forced On-Grid (99kWh/month)

But limit inverter power to <6.4kW!



Solar Plus Multi-Storage Restores Power to Families in Puerto Rico
May 1, 2018

John Borland and Takahiro Tanaka
Based on my Off-Grid Proof-of-Concept results using 
Island Nano-Gird since April 2017 — as shown in 
Fig.1—, Tabuchi donated 10 off-grid systems in Oct 

2017 to Puerto Rico.  Tabuchi has installed 200+ of 
their systems throughout Puerto Rico with 30 percent 
initially installed for off-grid operation until grid-tied 
power could be restored. Fig.2 shows an isolated 
remote family home installing the Solar + Multi-Storage 
system for off-grid operation. This is one of the donated 

off-grid systems that went to a family in remote 

Maricao, Puerto Rico, whose house has been without 

power for 20 years since hurricane George struck in 

1998. The electric power was never restored to their 

area, according to Tabuchi. Fig.3 is a photo of Edison 

Rivera standing in his living room with the light on for 

the first time powered by non-fossil fuel consuming 

generator since 1998.

Fig.2 Fig.3

Fig.1

April 2017 =720 hours (30 Days)

Off-Grid=480.5 hours (20 Days)

On-Grid=239.5 hours (10 Days)

Off-Grid Solar + Storage Improved Rivera Family Quality of Life!

https://www.renewableenergyworld.com/articles/2018/05/solar-plus-multi-storage-restores-power-to-families-in-puerto-rico.html#authors
https://www.renewableenergyworld.com/content/rew/en/index.html
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Water 

Heater

Main from 

HECO

Stove &

Oven

Hallway

Kitchen

?

?

Living Room

Energy Usage

240V Water Heater = 4.5kW

240V Stove/Oven = <3.5kW

?

?

Kitchen/Refrig

Native Hawaiian Low Income Section-8 Rental Home Aug 2023

13 months = $3110 = $239/month

EcoFlow 3.6kWh LFP indoor battery + 1kW portable solar-PV



Borland’s Resilient Island Nano-Grid Solar + Wind + Storage 

(Battery & Thermal)
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Dec 14, 2022

3-Blade Propellor (400W)
5-Blade Lantern (<200W)

Wind Generator

7.1kW Solar-PV

3-Solar Thermal Panels

Peak=32mph



J.O.B. Technologies (Strategic Marketing, 

Sales & Technology)
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Camara Homestead

Replace Off-Grid Fossil Fuel use with 100% Clean Renewable Energy using Solar + Battery 
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May 14, 2023 IEEE Region 6 Leadership Visit Molokai Native Hawaiian Homesteaders Living Without Access To 

Grid Electricity: Multi-Generational Homestead Family With 4 Dwellings Pay $2,100/month For Gasoline, Propane 

& Ice Cubes!

Bus/Home 

Bus/Home  After Propane Fire

Tent/Home 

Gasoline Generator

Propane Hot 

Water

Propane Hot Water 

Shower

Old Wooden Homes & 

Mini-Bus/Home 

Poepoe Homestead

Poepoe Homestead

Camara Homestead

Camara Homestead



Camara Homestead Visit 8-27-22: 20+ Years 5 Families, 1 Bus-Home Caught 

Fire Burnt Gas Propane Bottle for Hot Water & Cooking, Gasoline Generator

J.O.B. Technologies (Strategic Marketing, 

Sales & Technology)
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Propane Tank

4000W Gasoline Generator

Window AC

5.5kW Inverter + 19.6kWh Li-ion Batteries



J.O.B. Technologies (Strategic Marketing, 

Sales & Technology)
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Aug 5, 2023 Molokai Camara Homestead Visit to Commission 

Refurbished Tabuchi 5.5kW Inverter with 19.6kWh Panasonic 

Li-ion Batteries & 6.9kW Solar panels donated from Kumukit

Energy Star LG Refrigerator/Freezer (90W)

Rheem 50-gal Heat Pump Hot Water System

5.5kW Inverter + 19.6kWh Li-ion Batteries

Induction Heating Dual-Cooktop (1.8kW) 



Poepoe Homestead Visit 12-15-22

J.O.B. Technologies (Strategic Marketing, 

Sales & Technology)
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4 Family Compound ($500/month each =$2000)

Gasoline Generators

Satelite TV

No WiFi only Cell phone

300 Feet

Off-Grid Canopy Ground Mount

X

X

Off-Grid Canopy Ground Mount
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