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Denryoku Sharing (D-Sharing)

Adopt “Nudge” theory in the energy sector, e.g., for
mainstreaming Renewable Energy (RE), enhancing
Energy Efficiency (EE) and use of Electric Vehicles

(EVs)
Naoki Sakai, CEO & Keiichi Tamaki, Technical Director
Advise GOJ to develop and execute “Nudge” projects

Utilize publicly available data in Japan and elsewhere
to develop new methodologies/strategies, e.g., Demand
and Supply Management with hourly CO, emission
factors, a.k.a. Carbon Intensity (Cl; g-CO,/kWh)



This Presentation intends to ...

Present some quick observations & anecdotes

Stimulate brilliant thinkers like ACEF participants to do
more analytical works, provoke policy debate, and help
formulate reasonable alternative policies

Disclaimer (Tamaki)
— I'm neither electric engineer nor economist but urban planner
— So, forgive me if | cannot answer tough questions!



Japan — Statistical Data Avallable

— Visit any of 10 utilities’ websites (e.g., ,
) Some of them started data provision


https://www.occto.or.jp/en/index.html
https://www.occto.or.jp/en/index.html
https://www.occto.or.jp/oshirase/sonotaoshirase/2016/170106_juyojisseki.html
https://www.tepco.co.jp/forecast/html/area_data-j.html
https://www.kyuden.co.jp/td_service_wheeling_rule-document_disclosure.html
http://www.jepx.org/english/index.html
http://www.jepx.org/market/index.html
https://www.jma.go.jp/jma/indexe.html
https://www.data.jma.go.jp/gmd/risk/obsdl/index.php

Format for Actual Data of Electricity Demands
and Supplies (by Power Generation Method)
OCCTO Data

(MWh for one-hour interval)

Date Time Area Nuclear Thermal Hydro Geo- Biomass Solar Wind Pumping-up Linked
Demand thermal Hydro to (<) / from (+)
Utilized | Suppressed | Utilized | Suppressed pump-up (-)/  Another Utility
generation (+)
2021/4/1 ‘ G H I J K L
0:00

~

2022/3/31
23:00

*1:A=B+C+D+E+F+G+I1+K+L

*2: Thermal is total of oil and LNG (fuel type), and steam-power and combined-cycle (generation method). No breakdown available.

*3: For CO, (weighted average) emission modelling, 800g-CO2/kWh is used for “Thermal” and 0g-CO2/kWh for all the other power generation
methods — just for operation ignoring CO. emission for construction.

«  Breakdown of “Thermal” (coal, oil, LNG, LNG combined) is not available...



Format for System (Spot Market) Prices
of Electricity (by Area)
JEPX Data

Date Time Sell Bids Buy Bids Sold System Area Area Area
Code (kWh) (kWh) (kWh) Price Price i i i Price i Price

(¥/kWh) | Hokkaido Hokuriku i Chugoku

(¥/kWh) (3¥/kKWh) (3¥/kWh)

N N R - 1 T 1 T T 1 T [




US & UK — Data Available

« US California Independent System Operator
(CAISO)
— Electricity Supply Trend by Generation Type
— CO, Emission Trend by Generation Type

« US (East Coast) PJIVI
— Electricity Generation by Fuel Type

— Hourly Total CO, Emission by Fuel Type

* UK National Grid
— Historic Generation Mix (incl. Carbon Intensity)



https://www.caiso.com/Pages/default.aspx
https://www.caiso.com/Pages/default.aspx
http://www.caiso.com/TodaysOutlook/Pages/supply.html
http://www.caiso.com/TodaysOutlook/Pages/emissions.html
https://www.pjm.com/
https://dataminer2.pjm.com/feed/gen_by_fuel
https://dataminer2.pjm.com/feed/hourly_emission_rates
https://www.nationalgrid.com/
https://data.nationalgrideso.com/carbon-intensity1/historic-generation-mix/r/historic_gb_generation_mix

CO, Emission

Decarbonizing transition from fossil-fuel-fired
thermal (coal, oil, LNG, LNG combined) to
renewable (solar, wind, etc.)

Analogy with grey, blue, turquoise and green
hydrogen

Clean and dirty electricities get mixed up when
fed into grid

But you can tell weighted average CO,
emission per kWh, which is known as Carbon
Intensity (Cl; g-CO,/kWh)



Kyushu Electric Power Co., Inc. (Kyuden)

Frontier of Japan’s

decarbonizing
electricity generation

transition




Carbon Intensity Kyushu (March 2023)

L

=

=

Q\l 300

O

O
(@)]

Local Time

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00




Area Price Kyushu (March 2023)
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Carbon Intensity vs Area Price Kyushu
(March 2023)
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Carbon Intensity (Cl; kg-CO,/kWh)

Hourly Carbon Intensity (CI)

of Regional Grid
(CO2 Emission per 1kWh)

Monday, April 3, 2023
*Monday, March 27, 2023 for Kyushu
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CO, Emission (contd.)

Balancing demand & supply
— “Same amount at the same time” Requirement

Dispatching order of generating units under
deregulated market

Difficulty to recover capital costs of rarely
dispatched (relatively more expensive)
generating units

Efficiency Issue (supply-side)
— Pump-up hydro & storage battery — 30% loss



Demand Management

» Peak cutting to avoid investing in additional
power plant/generating unit
* (Rigid) Time-based Pricing/Time-of-Use Tariffs
— Used to be encouraging customers to use “excess”
electricity during nighttime
— Does it still make sense? — See California’s Net
Energy Metering (NEM) Transition
* loT Smart Meters replacing old “dumb” meters at

each customer (not only large industrial/
commercial customers but also small household

customers) — opportunity for monetary
incentives and/or nudging



“Incentivizing/Nudging” Demand Shift

» (Data-driven) Demand Management

— Peak-time energy saving rewards (bill credits/
rebates; manual & automatic by using loT
thermostat) — Use “Nudge” theory to encourage
customers to save electricity during peak-time and
use “excess cleaner” electricity

— Kyuden offered discounted rate for “excess cleaner”
electricity during daytime for Tokyo Steel, which used
to use significant amount of electricity for electric
furnace during nighttime

 Efficiency Issue (demand-side)
— Household storage battery — 30% loss



California’s Net Energy Metering Transition
NEM 1.0 - NEM 2.0 — NEM 3.0, formally Net Billing Tariff (NBT)

NEM 2.0

NBT

Eligible import rate
schedule

TOU rates

Specific “electrification” TOU rates

Onsite use of generated
energy avoids energy
imports

Credits for energy exports
before true-up basis

Import rates

Import rates

Price of energy that I0Us could
buy elsewhere instead

Credits for net surplus
energy at true-up basis

Wholesale price of energy to I0Us

Wholesale price of energy to I0Us

Wholesale price of energy to I0Us

Non-bypassable charges
calculation basis

Net energy consumed (imports
minus exports) in a year

Net energy consumed in a metered
interval (1 hour for residential and
15 minutes for nonresidential
customers)

All energy imports

Interconnection fee

None

$75-145

§75-145

Billing and true-up period

Annual billing, annual true-up
(both charges and credits roll over
for 12 months)

Annual billing, annual true-up
(both charges and credits roll over
for 12 months)

Monthly billing (pay monthly);
annual true-up (credits roll over
for 12 months)

Installation size limit

Customer’s annual electric load
with limited exceptions; capped at
1MW

Customer’s annual electric load
with limited exceptions

Customer’s annual electric load
plus up to 50% if customer attests
to need

© State of California




California’s Net Energy Metering Transition
Import & Export Prices under NEM 3.0 formally Net Billing Tariff
(NBT)

Example Day of Electricity Import and Export Prices

Price per Kidowatt-Hour

234567 8 910111213141516171819202122232
Hour of the Dar

Import Poace = E:\:port Prce

© solar.com




Thermostat Old & New
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Peak-time Energy Saving Rewards
"Pay-for-not-using-electricity” example in USA

rewards  Fwards

s 2 BGE SARTENERGY savers program®

save
energy &

oIl credits

xelon Company

reWwards

2 BGE SMARTENERGY savers program®

two

peak

rewards

2 BGE SMARTENERGY savers program®

Ways

l o S a\/‘ ! ON ENERGY SAVINGS DAYS.

the hands-on way

Simply use less electricity between
O 1 pm -7 pm on Energy Savings Days.
, Earn $1.25 for every kilowatt-hour
saved by:

v reducing air conditioning use
v delaying the use of large appliances
v turning off lights

No sign up necessary!

the automatic way

Receive $50-200 in bill credits,
which includes a first year participation
bonus. Your air conditioner will be

cycled up to 50% from 1 pm -7 pm
on Energy Savings Days.

Enroll at BGESavings.com

Participate in both and you are guaranteed
to receive whichever credit is greater on
your summer bills.

WAYS TO SAVE

What can | do to reduce my electricity
usage on Energy Savings Days?

ENERGY EAVIGS DAY TIPS ENERGY LANWOS MG

v REDUCE YOUR A/C USE

E Fasse your thermoetast 3 ar 4 dagres shovs the nomal sssss

3etting between 1 o — 7 pm. ¥ you don't plan to be
home, raza the temparstuse higher for addnd syenges.

] ¥ SHIFT HOUSEHOLD CHORES
@ Co landry and use your dishwasher after 7 oo, $$$

Bunigrt passirg Twough windows haats your hame and
ekt your AC work harcke.

v CLOSE BUINDS AND CURTAINS
| ul $$

¥ MINIMIZE YOUR USE OF APPUANCES
- Haat-produding appdancas, such a6 Ovend, SI0 tops of $$
B oy con hast up your home

S8 v UNPLUG DEHUMIDIFIERS
On an Enérgy Savings Dary, urplug basamant dehmidSens ss
| 20 halp San0 MONGy and Souc your dectricly Laage.

v UNPLUG ELECTRONICS
m off and unphug “sbent anesgy users” ke comEUteTS,
@ame consoles, scarnens, phone chargers and DVD
players, which cdraw slecincity, even when not in use.

E\ v/ TURN OFF LIGHTS $

Limit 1 use of Ights, sspecially during the day.

For more energy savings tips, visit
BGE.COM/EnergySavingsDayTips.

To learn more about your typical energy usage and receive
customized saving tips for your home, log hto
BGE.COM/MyAccount and cick the My Energy Use tab.

Why is BGE offering these programs?

BGE i offering these programs to encourage customers

to usa less energy during summer peak hours. Managng
summer peak demand helps te reduce the need for
additional power plants, helps to keep down the overal cost
of electricity and eases the burden cn Marnytand's electrcity
delvery system as cur state's population continues to grow.

La versidn en espafiol de esta gula esti disponkle
en lhea en BGE.COM/EnergySavingsDay/Spanish.

Thesa programs support e EMPOWER Mayind Energy Elcency Act



Peak-time Energy Saving Rewards

("Pay-for-no

the hands-on way

395 SMARTENEREY ot prwrs

Put your new smart meter to work for you.

Smart meters provide you access to timely and detalled
Information ebout your enargy use and make it possble
for you to save enargy and eam summer bil credits on
Enargy Savings Days. You are automatically enroiled,
30 there Is no nead to sign up end you can participate
regardless of your choice of energy suppler.

What are Energy Savings Days?

Enargy Savings Days are typicaly very hot summer
weskdays when the demand for electricity is expected
to be particulary high. BGE generally schedules Energy
Savings Days when homes and businesses are both
using higher amounts of electricity. especially through
alr conditioning. BGE anticipates that there coud be
up to ten Energy Savings Days each summer.

HERE'S HOW IT WORKS:

we'll notify you

BGE will notify you by phane, 8mal of text batween

2 pm ~ 8 pm the day before an Energy Savings Day.
To araure you receive these notifications, leg ino
BGE.COM/MyAcoount, verify your email address and
phore number shown in the My Profile section and
select your notification preferences for Smart Enargy
Rewards: Energy Sanngs Dey.

reduce your use

1 pm = 7 pm cn an Energy Savings Day,
Simply use less elactriclty by doing things like rducing
air condtioning use, delaying the use of large appliances
or tuming off lights. For mom aneegy smvings tips, visit
BGE.

earn rewards

Within & few days, we'll nosify you by phone, emai or
text to let you know how much you saved. You'l eam
bl cradits of $1.25 for avery kikowatt-hour saved
compared to0 your typical usage on days with siméar
weathee Your credits will appesr on your next bil

How much can | save?

BGE will calcuate your savings by comparing your electnicity
usage during an Energy Savings Day with your usage on
days with smilar weather leading up to . You eam $1.25 for
avery kiowatt-hour of electricity you reduce on an Energy
Savings Day, compared with what you normally use. Basad
on results from summers 2014-2015, particpating customears
saved en average of $5-38° per Energy Savings Day.

“Your actual savings wil vary. Customers should exerose dscretion and
consider heakh IMpacts when reducing electraty usage.

Sign up for alerts and stay informed!

BGE will notify you by phone, emal or text* the day befors
an Enargy Savings Day. To ensure you receive thase
notifications, make sure your contact information is up to
date through your BGE online account.

Sign up to receive text alerts drectly to your mobile phone.
Text messages are a great way to recaive iImmedate
notification in advance of an Energy Savings Day.

To sign up for text alerts:

1 Log nto BGE.COM/MyAccount

2 Provide your cell phone number under the My Profile
1ab and

3 Selact text alarts for Smart Energy Rewards: Energy
Savngs Dsy

‘You can cancel your alert subscriptions at eny time.

*Data and message rates may apely.

To learn more about Enargy Savings Days,
wsit BGE.COM/SmartEnergyRewards.

PeakRewards- Air Conditioning (A/C) Program

The PeakRewards A/C program s designad to help easa
the pesk demand for electricity in the Mid-Atlantic region.
By enrcling in the program, you allow BGE to cycle your
alr conditioner on and off during pericds of summer peak
damand In exchange for bil credts. As a rewerd for
participation, you'll receive bil cradits of $50 - §200°

June through September. If there Is a significant increase In
summer peak enargy demand, your PeakRewsards davica
(eitherap ally-installed tr or cutdoar
switch) will receive a signal to cycle your air conditionar.

Choose a cycling level that's right for you.
Choose a cycing level that best fits your Iifestyle—50%,
75% or 100%.

Mso%.ywm:-nmnmmula‘dh:
1$12.50 par month June-September). During
emergency cycing events, your A/C will preduce cool
ar for only half of the time it would normally run,

At T5%. you recsive $75 in summer bill credits
($18.75 per month June-September). During
amargancy cycing events, your A'C will produce cool
ar for only 25% of the time it would normaly run.

M mo/o.yuur-omlSIMh-umm-ul
cradits (325 par month June-Septembe),

During emergency cyciing events, your A'C will
be off and will not producs cool ar for the duration
of the event, even # & lasts multiple hours.

To sign up, visit BGESavings.com.

“This ncudes fret-year borus cradits, A austomes moving into 8 home with
an edsting Peakflmwards device is not ebgbie 10 recane the first-yusr bonus
crodis snos the bonus i nlended ko the intiyl enrolment ond rstalion of
A derice 8l 8 cuttomes's home.

t-using-electricity” example in USA)

Energy Savings Days and PeakRewards

During Energy Savings Days, your PeakRewerds devica
wil only be cyded up to 50%, regardless of your chosan
cycing level. You have unimited cycling overrides on
Enargy Savings Days. However, as in the past, during
emargency cycling events, you will be cycled up to your
chosen participation level (S0%, 75% or 100%) and

overrides are not permitted.

ENERGY SAVINGS DAYS

BETWEEN 1 PMAND 7 PM \ axcovatoer o
- ;: ,:0’(.
% JUh

On Enargy Savings Days, you can choose ways to
voluntarily reduce your energy usa, in addition to cycling,
and potentialy eam more credits. You are guaranteed to
recaive your monthly PeskRewards credit. If you choces to
participate on Energy Savings Days and reduce your
electricity usage, you can earn a bill credit of $1.25 for every
kiowastt-hour saved compared to your typical usage. You will
recaive whichever cred is greater; either your PeakRewards
credt or your Energy Savings Day credit on your June
through September bills.

Formore r on how PeakRewards works during
Enargy Savings Days, visit BGE.COM/TwoWaysToSave.




Thank you

For more info contact:


mailto:sakai@d-sharing.jp
mailto:keiichi.tamaki@mac.com




Carbon Intensity Kyushu (March 2023; Working Days)
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Carbon Intensity Kyushu (March 2023; Non-Working
Days)
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Area Price Kyushu (March 2023; Working Days)
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Area Price Kyushu (March 2023; Non-Working Days)
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