Issues Related

Solar & Renewables

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

John Borland
echnologies ©

Smart SWltchabIe On/Off Grld since Jan 2018
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Summary of Geospatial Damage Assessments near Lahaina, Hawaii ¥/ FEMA Hurricane Dora Aug 8, 2023
Hawaic Wildfires - DR-4724-HI

: ~ Firestorm caused >1,700 homes In
XS O Hurricane Lane Aug 18-19, 2018 Lahaina Burned and >115 Loss of
‘ Firestorm caused 7 homes in Life with 1,000 still missing!
Lahaina to Burn Puerto Rico had 2,975 deaths.

Crater Village 899 N Niheu P! Ramos 1&2: 67.3kWh/$675>21.2kWh/$195
VIaraR Uyl PV=7.8 + 7.8KW = 15.6kW x 5.5hours=~85kWh/day (57.2KWh/67%)
Feservenr 4-Battery=29.4kWl/day (1-cycle discharge) (28.9KWh/98%0)
X / o’ 3 Hot Water= Solar-Thermal Size 3-panels 240 gal (12-6AM high usage
o ) g >20kWh!) 59% overnight usage!
4 - -
PN
9

Crater Village
WoMiu

MANA OO Wt ' ’
RAPTIST ACADEMY ) ,,/
A :

S einainatuna | Google Maps 899 Niheu St g8 0 <

. X i E ' : ;
>3- \ @ > \.g:%} '

Kopunoksa ilahainatuna

=7

»
oC .‘A’Uw'&_f\ -
BN TR TATE SCHOCK

£%

h &4

i by

35 Ke\l,lm.-a

B >
Py %00

Labaina &
: SACREDORASTS SCHOO &
EARLY LEARMNING CENTER

Google Maps 207 Puapihi St

yo o | EING KAME HAMEHA W
SO LEMENTARY SCHOXN

-
B

Wainee

e

 Be Proactive To Next Centralized Grid Failure with Isléhd Nano-Grid |
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Off-Grid Home Energy Usage
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Blackout Simulation
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37kV\é 4k

Day of Month {Monthly Cycle)

12 Dryer
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!

Energy (kWh)
[
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0.B. Tecj 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 | must manually disconnect grid-tie!
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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

M.O.B. Technologies (Strategic Marketing, 7
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e 2018 Grid-Bu
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Grid-Buy on Ramy.-"(‘{ougy Days to charge 111111t1-¥t01‘a ge batteries/devices

kWh/day o e | e - [

2.5PM Clogwh . 27 Days Zero Grid-Buy (714

11 ; hours)
C : 3 Days Grid-Buy (6 hours)

10 16.4kWh/month
- s $16/month minimum
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K Grid-Tie Home: Digitized Smart Switchable On/Off Grid
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: Mode of Operation for 100% Clean Energy from the Sun!
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Dec 2017 added transformer for 240V and Complete/100% Home Back-up (Off-Grid mode of operation): « = & .= o o o o o o

Clothes Dryer, Stove/Oven, Pool Pump and Hot Water Heater.
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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 =15t 17 days Off-Grid before Hurricane Lane forced On-Grid (99kWh/month)




Solar Plus Multi-Storage Restores Power to Families in Puerto Rico

RENEWABLE = T RS - _
April 2017 Grid- — April 2017 =720 hours (30 Days)
May 1, 2018 %% P 0 Grid ¢ Off-Grid=480.5 hours (20 Days)
- 104.1 onth or §  On-Grid=239.5 hours (10 Days)
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Rainy Day Mode

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

ax Solar Energy Mode

Rainy Day Mode

A
power could be restored. Fig.2 shows an isolated g ; g é g i
remote family home installing the Solar + Multi-Storage § S AN 't | g v
system for off-grid operation. This is one of the donated| *" ¢ 2. 3 5 R =g RE 5
off-grid systems that went to a family in remote Egd A E 1 "\\é ofl
Maricao, Puerto Rico, whose house has been without 2 I I N §Z 5 £33 3% I ,
power for 20 years since hurricane George struck in I I 1 I ? S ——

1998. The electric power was never restored to their R TP TN e ey e 241 17041 165090 240 340 240 {30 12500n on
area, according to Tabuchi. Fig.3 is a photo of Edison Fig.2 | & I Fig.3
Rivera standing in his living room with the light on for - "
the first time powered by non-fossil fuel consuming
generator since 1998.
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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

Native Hawaiian Low Income Section-8 Rental Home Aug 2023 i
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*Factors affecting turbine output include site turbulence, elevation and air temperature
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Honolulu Star-Advertiser - 02/21/2023

Replace Off-Grid Fossil Fuel use with 100% Clean Renewable Energy using Solar + Battery

By John Borland, IEEE

The IEEE Electron Device Society (EDS) recently
approved funding a humanitarian project to bring
Energy Equity to Native Hawaiian Homesteaders
on Molokai living without access to electricity from
the Grid. The $25K grant will be used as part of
the 6-month phase-1 pilot project administered by
IEEE Smart Village (ISV). Three homestead sites
with 2 to 5 multi-generational family dwellings
have been selected. John Nelson President of
ISV and John Borland chair of the IEEE Hawaii

EDS chapter traveled to Moloka| on Dec 15th and
X : ; . ! sy et with each
% Homestead
o family
"= representative
¥ to discuss the

project.
® Everyday
e s |ife On Molokai
Camara Homestead involves

Figurel.

using 5 gallon

IEEE ELECTRON DEVICE SOCIETY
BRINGS ENERGY EQUITY TO NATIVE HAWAIIAN HOMESTE
ON MOLOKAI LIVING WITHOUT ACCESS TO GRID ELE

propane tanks for heating hot water and cooking
but one family was using wood and charcoal for
cooking. Gasoline is $6.35/gallon and they use 5
gallon gasoline containers to fill and power several
electric generators. We noted the various gasoline
nozzles in use to reduce spilling and the toxic

odor when handling. Qne Homesfead site had a

bus-home (see Figure 1).

Another homestead family uses ice boxes
requiring ice for refrigeration, gasoline generator
for electricity, propane for cooking on their
livestock and agriculture farm (see Figure 2).

They try to live off the land but end up polluting
the air. Total monthly costs for fuel and ice for

each family varies from $400-%800/month
depending on fossil fuel usage. Replacing dirty
fuel usage (propane and gasoline) with 100% clean
energy from the Sun (light & heat) will not only
create a healthier environment but also reduce

Eneray Burden for Eneragy Eguity and improve
Quality of Life, never having to take a cold shower.

#  |sland Nano-Grid:

/__‘\\ Grid-Tie Backup
f \

100% Renewable Clean
- Nano-Grid

Energy
Island Nano-Grid:
l Cluster

\' / Off-Grid

Island Nano-Grid:
Battery Backup

‘ Centralized Grid ‘

-

Macro Grid ‘

|

Micro Grid ‘

l Cluster of Nano Grid |

|

Nano Grid ’

We will
install Island
Nano-Grid
and Nano-Grid} ¥
Clusters using W
Solar + Wind
+ Storage
(battery and
thermal hot
water) systems - oy
with eneray sharing between each fr:-m"nlz..r dwelling.
Energy efficient household appliances will also
be installed including heat pump hot water, heat
pump washer/dryer, Energy Star refrigerator/
freezer, LED lighting and other energy saving
household appliances (microwave oven, toaster
oven, etc.).

Each homesteader will have access to internet
connection for smart home energy digitization
to monitor, control and balance energy usage
to maximize savings. After phase-1 completion,
phase-2 would be a 2-3year project to expand




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!

Poepoe Homestead



Camara Homestead Visit 8-27-22: 20+ Years 5 Families, 1 Bus-Home Caught
Ine Generatg
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19.6kWh Li-ion

homestiead land near the Meolokai Airport.



Aug 5, 2023 Molokal Camara Homestead Visit to Commission
Refurbished Tabuchi 5.5kW Inverter with 19.6kWh Panasonic
Li-ion Batteries & 6.9kW Solar panels donated from Kumukit
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POWER SHARING FEATURE

When operating only 1 burner When operating both burners at
the same time, total power of
A the two burners will not exceed
The maximum power of the 1800W, 5o if one burner increase
one burner is 1800W power, another may decrease
power or stop.

— — . AR ‘j 3_4\
%~ Rheem 50-gal Heat Pump Hot Water System
== L

Left and right mutual control:
two burners in power gear work at the same time.
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Off-Grid Canopy Ground Mount
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