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CO, Emissions Reduction

B Action for Energy Conservation (Indirect Effect Reduction)

Reducing CO, emissions per store compared to the FY2006
based on electr|C|ty consumption by 10% by FY2012.
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in 2012 to the Target of “10%
Reduction”

9.6% Reduction Achieved

H Natural Refrlgeratlon ('Dlrect Effect Reduction)
WGlobal Warming mpact._CO, vs. R404A

1. Refrigerant Leakage Management

Annual Leakage rate: 16% of Charge Amount

2. Replacing HFCs with Natural Refrigerant fetieatthase ()
HCFC = HFC = Non F-gas(CO, and Other NRs) fpiiiease (-0,

" [Frequent Capital Investment

for Each Step J /

-
e

[ “1 Step” Change SavesCapltaICDSt }

HFC System | NR System ,
(Ra0ah) | (0o, Rrag | TN
IGWP (Global Warming Potential) 3920 1 -
00309 001 =
IHefngerantCharge (ton-C0,) 12112 001| A121.02
19.38]  0.0016] A19.38
Annual Electricity (kW) 83483  60563| A22920
{GHG from Electricity (ton-CO,) 38.65 28.04) A1061
Total GHG Emission (fon-CO0,) 58.03 2804 A2999




Outdoor units for Refrigerators and Freezers were [> The Total
replaced by Panasonic CO, Units (10HP and 2HP) Energy Save: 27%
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Challenges for the Spread of CO, Systems

@ Safety (Product, Installation)

B Launching CO, Refrigerant Working Group

+ Co-operation between Manufacturers,
Installers and Industry Groups

* Cross-Checking by Different Member
Companies for System Safety

B Benchmarking CO, Refrigeration
echnologies in EU

2011: Regulation and Training for CO,
Refrigeration in EU Countries

2012: CO, Refrigeration Systems and
Components (Chillventa 2012)

M Reliability Test of Brazed Copper Tube

* PTV Test according to EN 16084 by CETIM
(Tightness Test under Cyclic Pressure,
Temperature and Vibration)

+ With Normal Copper Tubes and High Strength
Copper Tubes

(7 B Tightness Test on Brazed Joint of Copper Tubes

[Testing Method]
Tightness Test after Cyclic Pressure, Temperature and Vibration
according to EN16084, with Thick Copper Tubes, under Higher Pressure
and Variable Quality of Brazing Connection
[Test Report by CETIM] [Specifications of Test Pieces]
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f/@:*Tightness Test on Brazed Joint of Copper Tubes

[Testing Facilities]




Challenges for the Spread of CO, Systems
@ CO, Technician Training

» Training for technicians working for installers, reqularly held at Panasonic.
374 trainees completed by the end of 2013
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- Early Detection and Measures of System Failure
using Remote Monitoring
Preventing Incidents by “Action on Pre-Alarm”
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Barriers to be Removed for Spread

B Technical Challenges
Barriers to be Removed for the Spread of CO, Systems

1. Small Number of Technicians =  Training Programs, Remote
Monitoring

2. Higher Equipment Cost =  Cost Reduction by Volume Efficiency

3. Higher Installation Cost = High-strength Copper Tube

B Reqgulatory barriers
Required National-Level Policy Change

1. Re-considering Direct Effect from Refrigerant Leakage During Use
2. Support for F-gas Emission Control with Regulation and/or Subsidy

3. Support for “Leapfrog” Change to Natural Refrigerant

4. Introducing Credit for Refrigerant Leakage Reduction During Use

Japan is behind EU countries in natural refrigeration. But CO, technology has been proven and
the number of stores almost reach to 180 in Japan. (157 by Lawson and the remaining by other

Lawson aims No 1 Natural Refrlgeratlon Retaller in the world.




H Preferable Action “

B Number of Stores with CO, Refrigeration (Lawson)

FY 2010: 1

FY 2011:50

FY 2012: 24

FY 2013: 82 (Estimated)
=157 Stores Installation
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FY 2014: 400 Installation (Planned)

FY 2015: 800 Installation(Planned)
=Standard Equipment for All New Stores
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B Number of Stores with CO, Refrigeration (EU Region)
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Rank | Country | Stores

1 Denmark 712 Total
2 UK 441 2,881
3 Germany 429 Stores
4 SWitzerIand 365 ->:<|ncreased in
5 Norway 310 2years +116%
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Energy Saving and Leakage Reduction with CO,

@ Japan M Global Warming Impact: CO, vs. R404A
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1st Pilot Store of JCM FS Project in Jakarta
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*Established: Jun. 2007
Number of Stores: 652 (End of 2012)
- Consisting of 452 Alfamidi, 116 Alfaexpress and 84 Lawson
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