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What we discuss today?

1.Why EE&C?

(1)Main portion of CO2 reduction is EE&C
(2)Areas to be targeted in terms of EE&C

(3)Best Practices-Japan’s past 40 year experience

2. 6 viewpoints to see the EE&C related issues

(1)Reduction of energy requirements

(2)High-efficiency equipment

(3)Energy management by using measurement and control systems
(4)Coordinated use of electricity and heat and the use of energy in
stages

(5)Recovery of wasted energy

(6)Unutilized energy and stored energy

3. Best Available Technologies

4. Best Practices including BATS



CO2 reduction depends mainly on EE&C
T A T T S ey e ey 7

Figure 7.8 = World energy-related CO, emissions abatement by scenario

.85
O CO, abatement in 2040 toc;is t:'z:o
40 Activity effect 12% 2%
35 End-use efficiency 39% 33%
Supply efficiency 6% 2%
30
Fuel and technology 3% 4%
switching
25
Renewables 32% 39%
0 = Current Policies Scenario .
2 — New Policies Scenario " Nuclear and CCS 9% 19%
4 =00 Scenaro Total (Gt CO,) 7.4 17.9
2010 2020 2030 2040

Energy efficiency is a key abatement measure in the New Policies and the 450 Scenario

Notes: CPS = Current Policies Scenario; NPS = New Policies Scenario; CCS = carbon capture and storage.



Areas to be targeted in terms of EE&C

ppppp /

/////////"///

///// w0

Source: IEA analysis.



Trends in Final Energy Consumption in Japan
B

After oil shock, real GDP became 2.6 times, while final energy consumption 1.2 times

(10'8J) (JPY trillion) Final energy
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Japan’s Energy Efficiency Efforts after the Oil Crises

» Japan has improved energy efficiency by approx. 40% after the oil crises in the 1970s as a result of positive actions
by both public and private industrial sectors.

» Japan intensively introduced "Energy Management System based on the Act on the Rational Use of Energy”,
then achieved the lowest level of energy consumption per GDP in the world.

Primary energy use per real GDP of Japan Primary energy supply per GDP unit of each country (2013)
0 (QOil converted Mt /1 trillion yen)

(Index : Japan=1.0)
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Source) Total Energy Statistics by ANRE/METI Calculated according to IEA statistics



Energy Saving after the Great East Japan Earthquake

Energy Saving after the Great East Japan Earthquake

B Achieved more than 15 % of Electricity Demand decrease in 2011
after the great east Japan Earthguake on March 11, 2011.

000
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decrease in average
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Japan’s EE&C target in 2030

Improvement of energy efficiency 1970-2010 vs 2012-2030
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Energy efficiency = Final energy consumption/ Real GDP



BAT-1

High-performance triple-glazed vinyl windows APW430

[Multi-chamber Structure]
High-performance tnple-glazed vinyl window

APW 430 Standard vinyl window

Lower frame: 4 chambers, Siiding window: 3 chambers Lower frame: 3 chambers, Shding window: 2 chambers

[Frame heat-transfer coefficient] 1.33W/m*K 1.52 (W/ mek)




BAT-1

High-performance triple-glazed vinyl windows APW430-(2)

Case where the cooling and heating energy has
been reduced due to changing the windows (to
APWA30)

Case where the cooling and heating energy has
been reduced by 10% due to changing the walls
(thermal insulation matenal)

H nzdaton matera - Fauator materal H rouaton maera H
Eaﬂm thickness 275mm thickrass Esmm thicknaszs Esmm Fickness

Primiary ensrgy corsumption Prirnary enamgy consurnplion ] [ Prirmiary ensrgy consumption
18.7(GJ) [ 16.7(GJ) 18.7(GJ) ]

Prirmany emergy consum plicn

14.4(GJ)

® el on snegy comarvebon shendarcs region N
- The increase incost will b2 1,000,000 yen or more due to the matenials - Simpdy by changing the wendows, there will be 3 23% reduction in the
oot and construction costs comesponding to the additional insulating cocding and heating enengy
rmiaterial thickniess of 180mm. - Thie increase in cost will b2 around 500,000 yen.
- Temperatures in the rooms well be uniform

- Temperatures in the rooms will not be unifom
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BAT-2

High Efficiency Motor

The same mounting dimensions as
a conventional induction motor

~

Lower noise by use of small cooling fan
(Companson with standard INGuCtion Invener + invener)

Stator
“"':’ Loss rato: 5.5 kW
P reduced
®o (! —
e

“o *.,..

200

0 Total loss

Se5W

Permanent ":

magnet (PM) PM motor

Loss comparison between
induction motor and PM Motor
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BAT- 3
I AN T ST T (e e v A

High Efficiency Transformer

Structura of a oil-immersed transforme
Secondary Primary
(low-pressure) high-pressure
terminal !’g & A gengninpal )
Rapeseed oll
Tank (insulation oil is
filed in the tank)
Low-doss technology
Coil (winding) Loss | Sechon | Major season e ——
Iron core _ Reglacing sluminum wit= copper
Lowdosd | o Eleckic e winh
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BAT-3

High Efficiency Transformer-(2)

(1,000 ye| na:l-_m-ungr-ﬂi.
0l CATTICTIT I.'I'|'|.|'|.T|'| '. T FETT T T T ET g TEaa TR
A5
20
150
100
5]

0

Transiormers used Tnp- Runner Ulira high-eficency
about 30 years 390 ransiormers
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BAT — 4

High efficiency Boiler

m aponte's o

ev y -

combustion energy and Economizer

Sacraled Shomm 3&5 = Heat racovery device utlizing remaning
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BAT -

4

High efficiency Boiler—(2

High

Featurs efficiency

High efficiency at

partial loads

Forced draft fan / feed water pump
Inverter as standard

Combustion and feed water Pl conirols
(proportional and integral conirols)

Steam dryness of
99.5% or dryer

Broad turn down 10:1
(optional)

—

Combustion control in response to
O, rate in exhaust gas (optional)

et

15



BAT -5

High Efficiency Inverter

Energy-saving effects in the Design
Coolant pumps for showcases Building of Mitsubishi Electri

w—h [AFFFA] Iinveeriar + Canemlpnposs mobor [3F.

(== )L

Air-conditioning systems
- for building _
. il e
Inwearbar + IFM makor (MB-EFE)

. Time
[ I @ 12 1% 1B i =
.10 hours in 3 pear
#n the oses of #n ihe oscs of opsrafion

oparallon with 8FPR  with IPM motor
ARy 51270000 yem Approw. 25,430,000 yen

v @

i

=T R T SEnany-caving sffaot Ina year SEnsrgy-aving sffaot Inayear SEnangy-crdmg sffeod In & ysar
e L M eost diffarencs) : 0im cost diffarence) ; {In oost Artsmnca) _
Mﬁ'ﬂl'_ i .'m'm'.‘l?ﬂl]h'l'nwimmmm_-r i mmmmwimm o
‘®EMeod on C0y redusbion ‘®EMsot an COy redssiion #EMaol on Oy reduotion
- I @y In & yoar In a year
(per yaar) scprox. 20,000 ke or 100 T sons Agprox. 17,000 K or Dad fons Ao 131,000 Kivhor | 2 fors
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BAT- 6

High Efficiency Air Conditioner

Efficiency of multisystem air conditioner for highly-efficient buildings
« APF of latest multisystem air conditioner for highly-efficient buildings

APF value by capacity of VRV X ™ Power consumption comparison “
6.2
ol 59 1 g ——— L R
5.7
Reduced by ~60%
ad g compared with an inverter unit
released 15 years ago

(43

Reduced by

-20% even

compared
with conventonal

E o &
==
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BAT- 7
Household Refrigerator

Average Household Refrigerator Energy Use, Volume, and Price Over Time

2500 55
2250

2,000 4 = L4 o

-
B 1675 CA Standae ~a~Energy Consumption (KWh/yr)
1,750 - e / e Prics 2010%)
1,566 ~
\ W ~+=\/olume (cubic feet)
1,500 - \ / .

1,250 4

Volume (cubic feet)

1.000 - 10

750

Energy Consumption (kWh/year) and Price (2010$)

2014 Estimated Energy __—pH

Use with New Standard
250
0 —_— 0
N T O @& O N v 9O &9 O N - W O N ¥ @ & O N w o
S 555882 % 8883838888388 ::: 3
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BAT- 8

Cogeneration System

Electric power

Process steam

Exhaust gas

w \Water supply

I Gas turbine
Air intake

Thermal power €0::112
plant ST

C02:100

Gas Turbine
Cogeneration System

C0::79

. utili . bl utilization Input:
Conventional Fuel input: 144 introduction of [ Fuel input: 100
system Acquired energy: 85 cogeneration {0 Acquired energy: 85
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BAT-9

Green Concept Elevator

> Green concept elevator reduces energy consumption 50% max. compared with a conventional one.

Basic Concept or Summary
C Eneray saving D
e

Regeneratve power funcon 1 Nomal
Standby electric power reduced power
supply
T e
Lead-free soldering
(printed circuit board)

—
foang
Lead-

free

TOSMOVE NEO

Counter weght Figure 3: Schematic diagram of the regenerative charging mechanism

in TOSMOVE NEO (Energy-saving oriented type)
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