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| SUMMARY |

Entrusted Work to Examine Measures, etc. to Facilitate the Introduction of PV Power
Generation at Waste Landfill Sites, etc. in FY 2014

In the post-Great East Japan Earthquake period, Japan is required to review its energy strategy.
In the waste treatment sector, the relevant systems are required to harness their energy potential
to the maximum extent.

Under this entrusted work, the pending issues and knowledge, etc. resulting from the Feasibility
Study on the Introduction of Photovoltaic (PV) Power Generation at Waste Landfill Sites, etc.
and the Subsidy for the Introduction and Demonstration of Advanced Installation and
Maintenance Technologies, both of which were being implemented by the Ministry of the
Environment independently from the entrusted work, and information on the project viability
and COz2 reduction effect were gathered and sorted out to verify the effectiveness of the Project
to Facilitate the Introduction of PV power generation at Waste Landfill Sites, etc. (the Project)
This entrusted work also involved the clarification of suitable disposal site conditions for the
introduction of PV power generation and the examination of measures designed to facilitate
such introduction. In addition, viable business schemes for the Project and other matters were
examined under this entrusted work with a view to determining introduction and operation
guideline formulation policies.

1. Formulation of a Plan to Facilitate the Introduction of PV Power Generation at
Landfill sites, etc.

From the standpoint of individual project implementing bodies (PV power producers, local
public bodies, waste landfill site administrators, waste treatment operators and local residents),
the needs and pending issues concerning PV power generation at landfill sites, etc. were sorted
out and draft introduction facilitation measures were prepared. For each draft introduction
measure, a “draft introduction facilitation plan” incorporating ®@ concrete actions, @ priority
ranking and ® implementation schedule was prepared for each implementing body.

2. Gathering and Analysis of Cases of Introducing PV Power Generation at Landfill
Sites, etc.

2.1 Gathering and Sorting Out of Introduction Cases

Cases of the introduction (62 cases) of PV power generation under the Project were gathered
and sorted out. A questionnaire survey targeting the disposal site administrators of these cases
was conducted for the purpose of gathering and sorting out information on the project outline,
introduction method, pending issues, remedial measures and other relevant matters relating to
each case and the survey results were compiled in a coherent manner.
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2.2 Calculation of the Lifecycle CO2 Reduction Effect

Featuring three sites where the Project was implemented, a lifecycle assessment (LCA) was
conducted. The assessment results confirmed that a CO2 reduction effect of 75.7% to 83.7%
was achieved compared to the grid power supply which was set as the original process (Table
1). Also sorted out were (i) the improvement points for CO2 reduction at each of the raw
material procurement, manufacturing, distribution, usage and disposal stages and (ii) the
important points for LCA of the Project.

Table 1 Results of Case Study on LCA of PV Power Generation Project at Landfill Sites, etc.

PV Power Generation at PV Power Generation at Ex- PV Power Generation at Ex- Wakayama-Hashimoto PV
Ohshimizu Landfill Site Nagoya Municipal Landfill Site | Industrial Waste Landfill Site Power Generation Solar Way
(FY2013) No.1 (Miyama Clean Co., Ltd.) Project
Stage . - - -
Reduction . Reduction . Reduction . Reduction .
Reduction Reduction Reduction Reduction
\Volume (kg- Rate \Volume (kg- Rate Volume (kg- Rate Volume (kg- Rate
CO,e/kWh) CO.e/kWh) CO,e/kWh) CO,e/kWh)
Raw Material -4.80E-02 8.71E-02 8.02E-02 -9.68E-02
Procurement
Manufacturing 5.01E-01 96.9% 5.07E-01 98.1% 5.83E-01 98.2% 5.11E-01 97.3%
Distribution -1.72E-04 0.00E+00 0.00E+00 -1.08E-04
Usage -2.14E-03 -5.02E-03 0.00E+00 -1.10E-02
Disposal -5.14E-03 -6.29E-03 -6.11E-03 -5.72E-03
Total 4.45E-01 86.2% 4.,08E-01 79.0% 4.97E-01 83.7% 3.97E-01 75.7%

#When a positive CO, reduction effect is achieved compared to the grid power supply assumed as the original
process, the value is shown as a positive value in this table. Conversely, when the CO; emission is increased
compared to the original process, the value is shown as a negative value.

2.3 Study and Examination of the Life Cycle Cost

Information on the life cycle cost relating to PV power generation operation at three project
sites was gathered and sorted out along with the compilation of the characteristics of each cost
item and key points for cost reduction.

2.4 Study and Examination of Operation Schemes, etc.

Business schemes which are believed to be applicable to the Project were extracted from
pioneering cases under the Project and other similar business operation and were then sorted
out. To be more precise, the advantages, disadvantages, application conditions and other
relevant matters were sorted out with reference to (i) business schemes which are considered to
be basic schemes for PV power generation operation at landfill sites, etc. and (ii) options
concerning “fund raising”, “subsidy and taxation system” and “contribution to the local
community”, etc. accompanying each identified business scheme. An operational income and
expenditure simulation was also conducted for two business schemes to evaluate the financial
viability of operation.

2.5 Evaluation of the Advantages of Introduction and Operational Risks Concerning
PV Power Generation Operation at Landfill Sites, etc.
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The advantages of introduction and operational risks concerning the implementation of the
Project were clarified for each body. If possible, these advantages and risks were quantified and
verified. Subsidence and the generation of gas, which are unique risks associated with PV power
generation operation at landfill sites, etc., were investigated on site by selecting one landfill site
where the Project is implemented and another site where the Project is to be introduced. In
connection with the operational risks, measures relating to three options, i.e. non-interference,
mitigation and avoidance, were examined.

Table 2 Possible Responses to Operational Risks and Examples of Responses

Concrete Risks Associated Examples of Responses to Deal with Risks
‘g\ljhp?v?,;pgz%?;?gnm Non-Interference Mitigation Avoidance
o Decline of the ¢ Non-interference to the Use of light weight ¢ Implementation of the
generating efficiency risk after the foundations, racks and Project at a landfill
. due to uneven confirmation of such panels site with a high level
§ subsidence subsidence below a of subsidence due to
2 certain level by regular the recent completion
a inspection, etc. of landfill operation is
g e The share of the avoided.
e e Corrosion of equipment financial contribution Application of anti- ¢ Avoidance of
due to gases generated when a risk must be corrosion measures to equipment installation
at the site addressed should be the foundations near gas collection
decided in advance. pipes, etc.
) ¢ Light pollution by solar - Use of low reflection o Avoidance of panel
£ panels solar panels installation in areas
@ | ® Adverse impact on the Planting to hide the where light pollution
& landscape by solar power plant from or adverse impacts on
2 panels view the landscape could
2 o Other adverse impacts occur
s on the living
9 environment of the local
community
o Qutflow of top soil; - Introduction of an -
exposure/outflow of earth-fill dam to
waste control the water flow
in water channels
o Planting of lichen, etc.
£ at sites where water
= channels may be
£ formed
é e Adverse impact on the Use of light weight e Avoidance of
i storage structure due to foundations, racks and equipment installation
5 an increased load panels in areas where adverse
= impacts on the storage
'%é structure may occur
< o Adverse impact on such Adoption of a o Avoidance of
maintenance facilities as construction method equipment installation
gas collecting pipes, which will not cause near maintenance
drainage facilities and any adverse impacts facilities
monitoring facilities on maintenance
facilities
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3. Underlying Ideas for Best Practice and Facilitation of Introduction
3.1 Clarification of the Conditions for the Excellent Case of Project Implementation

The “excellent case of Project Implementation” was defined for the purpose of conduction the
entrusted work properly. The evaluation principles and evaluation items to select the excellent
cases of project implementation were established based on five common evaluation axes
(financial viability of the Project, contribution to COz reduction, impact on the maintenance of
a landfill site, contribution to the local community and other).

Moreover, four categories were established on the basis of the items believed to suitably
represent different characteristics of the Project, and criteria (criteria for weighting) were
developed for each category.

3.2 ldentification, Selection and Clarification of Excellent Cases of Introduction

Based on the evaluation items and criteria established as mentioned above, the candidate
excellent cases were identified from actual cases of introducing PV power generation. Five
cases to be included in a collection of case studies were then selected through an interview
survey with members of the Examination Committee and knowledgeable persons and an
interview survey with the administrator of each candidate excellent case. Using these five cases,
a collection of case studies on the Project was compiled (Fig. 1).

EHELS!!
AR TUEORZNER

~BRBARMARBERTO K ~

(HagX) MREX Uthe 2)L3HREE
FETREERLE 122
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AT - BRI ER
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Fig. 1 Collection of Case Studies Compiled as Part of the Entrusted Work
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3.3 Facilitation of the Introduction of the Project among Administrators of Landfill Sites,
etc.

300 disposal sites which were believed to be suitable for the Project were identified and a
questionnaire survey was conducted with the administrators of these sites for the purpose of
gathering basic information required for examination under the entrusted work and also for
enlightenment regarding the wide introduction of PV power generation. Using the questionnaire
survey results, the introduction potential along the time axis was estimated. The estimated
introduction potential was some 4.79 million kW by 2020, 6.28 million kW by 2030 and 6.94
million kW for all types of disposal sites (Fig. 2).
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140,000
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100,000
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20,000
0
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Fig. 2 Estimated Results of the Introduction Potential (Installed Capacity) (Excerpt)

4. Examination of Formulation Policies for Introduction and Operation Guidelines for
the Project

Based on the knowledge acquired through the entrusted work, the basic approach for the
formulation of guidelines was clarified and the draft composition of the guidelines and draft
contents of the guidelines were prepared. In addition, the draft introduction facilitation
measures and draft introduction facilitation plan referred to in 1. earlier were revised.

5. Summarisation of the Entrusted Work Undertaken in FY 2014 and Clarification of
Pending Issues for Next Year

The outcomes of the entrusted work in FY 2014 were summarized, and the pending issues to

be examined in the next year and direction to deal with such issues were clarified based on the
knowledge acquired in the entrusted work in FY2014.
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IR B RS S

FHRFER GHRIB - 2015/2/25, 2/27)

= Em(m)
HC-11 36.052
HC-12 33.762
HC-13 33.929
HC-14 34.155
HC-15 41.773
HC-16 41.773

fhm Z5(m) Hhr Z=(m)
HA-1 41.630 HC-01 41910
HA-2 43.704 HC-02 42.027
HA-3 39.101 HC-03 41.970
HA-4 39.299 HC-04 41.453
HB-1 41.619 HC-05 41.500
HB-2 41.146 HC-06 38.576
HB-3 38.171 HC-07 38.569
HB-4 35.695 HC-08 38.576
HB-5 33.639 HC-09 35.819
HB-6 41.425 HC-10 36.016
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