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Summary

The Great East Japan Earthquake forced the country to address the problem of electric power
shortage and to revisit its energy strategies characterized by a heavy dependence on nuclear
power generation. The role that solid waste-based power generation could play at the
community level is receiving increasingly strong attention from the perspective of serving as
an emergency power source in emergency situations and as a disaster management base, as
well as a means to increase the share of renewable energies in the energy mix by more
efficient use of solid waste-derived biomass.

The Waste Treatment Facility Development Plan (set out by the Cabinet in May 2013) calls
for high-efficiency power generation based on solid waste that needs to be incinerated so as to
ensure recovery of potential energy. The targeted power generation efficiency of waste
incineration facilities to be developed in the course of the Plan is set to be 21% on average.

Further promotion of efficient utilization of energy out of solid waste requires adequate
responses to relevant regulatory or institutional changes, including the on-going reforms in
electric power system and smooth implementation of the fixed price feed-in schemes for
renewable energies.

In this context, the research project addresses the below-described issues with the view to
promoting enhancement of solid waste-based energy utilization through increased solid
waste-based power generation and improved solid waste energy utilization, adequate
responses to the revisions of the Electricity Business Act, assistance to ensure smooth
implementation of the fixed price feed-in scheme, and other measures.

1.  Study on measures to enhance solid waste-based power generation

(1) Validation of solid waste-based power generation enhancement measures

Five measures designed to enhance solid waste-based power generation
(high-temperature and pressure boilers, backward flow, starved-air incineration,
low-temperature economizer, and RO membrane-based wastewater treatment) were
respectively evaluated for their effectiveness, based on actual operation data obtained at
waste treatment facilities and other sources of information. All five of the measures
were found to be effective to certain extent, even though every facility reviewed had
specific circumstances and challenges with respect to power generation, transmission,
power generation efficiency, economics, carbon dioxide (CO;) emissions reduction, and
other aspects.

(2) Proposals for validation of other solid waste-based power generation enhancement
measures in subsequent fiscal years
Three additional solid waste-based power generation enhancement measures were
selected for study in subsequent fiscal years (two power generation methods combined
with methane fermentation and one combined with wood biomass). They were reviewed
in a preliminary manner for the expected specific effects (power generation efficiency,
economics, CO, emissions reduction, and others). Proposed methods and points to be
noted were determined for actual validation in subsequent fiscal years.

(3) Case studies on efficient utilization of solid waste-based energy
Evaluation methodologies were reviewed on solid waste-based energy utilization



(4)

(5)

2.

processes, including those not involving power generation. Then, the evaluated
methodologies were applied to study what kinds of processes are advantageous from the
perspectives of energy utilization efficiency and GHG emissions reduction, by
comparing three reference cases (district heating systems respectively based on
boiler-generated steam, turbine extraction steam, and turbine exhaust steam). The study
revealed that use of steam at high-temperature and high-pressure condition is
significantly important, judging from the results of exergy loss simulation. The study
also confirmed that use of power generation exhaust steam for district heating is
particularly effective in reducing CO,. It was pointed out however that district heating
has a number of challenges to be addressed, including pursuit of optimal heat supply
conditions and methods from the incineration plant, form of government assistance,
given the already available fixed price feed-in scheme, and the need for uninterrupted
heat supply and heat demand enhancement at the time of renovation of the incineration
plant.

Study on solid waste-based energy utilization in small- to medium-sized cities

As examples of possibly viable and efficient measures to utilize energy out of small- to

medium-sized waste treatment facilities, the two below-described projects were chosen.

They were reviewed for their effectiveness (including CO, emissions reduction) and for

the methodologies for their promotion. Ideas for assistance were also formulated.

1)  Study on power generation combined with biomass
A project involving logging waste-based biomass power generation combined
with the municipal waste-based power generation was studied for required
conditions for implementation and estimated economics. The study estimated the
minimum affordable unit prices of the woodchips and other parameters for 150
ton/day, 210 ton/day, and 390 ton/day facilities (each consisting of three furnaces)
to be feasible.

2)  Study on the use of refuse-derived fuel (RDF) in steel mills and other large
heat users
Two cases of projects involving possible use of RDF in steel mills and other large
thermal heat energy users (use of RDF in a limestone calcination furnace and a
steam generation boiler) were studied. The study found positive effectiveness in
terms of both fuel cost savings and CO, emissions reduction.

Study on securing stable energy supply in emergency situations

Measures to secure stable energy supply for a waste treatment facility in an emergency
situation (installation of an emergency generator and securing industrial water supply)
were reviewed. The power generation capacity and the amount of industrial water
required for a 100 — 200 ton/day facility were estimated. The respective properties of
these energy utilities, the required procedures, issues and other necessary tasks to be
addressed for a disaster situation were identified.

Simulation and other studies on networking of solid waste-based power generation

With a view to helping construct solid waste-based power generation networks, studies were
conducted by organizing possible advantages of solid waste-based power generation networks.
Conceivable advantages identified include: levelling and stabilization of surplus power,
responses to balancing, and contribution to local greening as well as local production for local
consumption. The studies also identified challenges in terms of the number of participating



facilities in a network, varying capacities of their facilities, and contract procedures by the
municipalities involved.

In addition, several phased network formations were studied to simulate the network
operability, economics, and balancing responses by the use of actual operation data. The
studies found that a network at a city or service sphere level should be capable of meeting the
power demands of the elementary and junior high schools in its jurisdiction (provided that a
controlling power source of certain capacity is available). It was also found that such a
scheme would be economically viable if the network is operated by a PPS with the
participation of the municipal government involved.

Two municipalities were chosen for subsequent fiscal years during which they would newly
construct or expand their networks of solid waste-based power generation. Plans to assist their
projects were developed.

3. Study on the measures to respond to the Electricity Business Act revisions

Legislative and institutional changes relative to the Electricity Business Act that might affect
solid waste-based power generation were accumulated and reviewed to consider possible
responses to the introduction of balancing mechanism and the associated imbalance fees. The
progress of ongoing discussions on the Electricity Business Act revisions at the Electric
Power System Reform Group of the Fundamental Issues Subcommittee of the Advisory
Committee for Natural Resources and Energy as well as at the Partnership for Preparation of
Founding an Organization Promoting Wide-area Operation was reviewed.

4.  Assistance for smooth implementation of the fixed price feed-in system

With a view to helping ensure continued smooth implementation of the fixed price feed-in
system, discussions and views expressed at the Calculation Committee for Procurement Price,
etc., approaches to setting the procurement costs of materials other than solid waste-based
biomass, and trends in Europe were compiled and reviewed. Desirable institutional schemes
conducive to promotion of solid waste-based power generation were reviewed, including
calculation of procurement prices which take into account the positive impacts of increased
solid waste-based power generation and measures for facilities that have seen their
procurement period ended.

5. Organization and running of a study group
The research project was conducted with involvement of a study group including academic
experts in the fields concerned, which provided useful advice on the research topics described

in 1 through 4 above. The study group consisted of eleven members and an observer and met
three times during the period covered by this report.
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& I1-1-(2)-3)-3 CO,HIiFHE (CHLEME)

HERERE CELE

No. IEH AT EETHIE =
(1) [1H&E-YDEELRER h/H 24
(2) [IHEEDEWSHBEHE t/ 8 288
(3) NB&HAF-YOHEHE t/ 8 288
4 NBLE-YDEEEHE kWh/H 38,400
(5) |BEHDCO R E t-CO,/kWh 0.000551
(6) NBH-YDREEHE kL/H
(7) | DCco, BEHRE t-CO,/kL 2.489 KT 3
(8) |HHALYDOREE LS kWh/H 142,848
(9) NBL-YDEFIASE GJ/H 0
(10) |BAFI FHCO,HEH R %k t-C0,/GJ 0.057
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19| wmasmtnn ) t-CO/% 15,995 x(13) % 4 x (7)

BERIF (BB M et ERAF) CHAME

No. IEH AT EETHIE ik
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DIEFEIZ L D HIE Z DT/ CO2 HEH&EIX—18,531t-CO/F-Th 5,

x&I1-1-(D-4)-3 CO,HliE=E (D ™)

L EEE D

No. E] s
(1) [1H&E=YDEERRE h/H

(2) |IREEDFEECH RS t/H

3) NBH-YDTHEHE t/B

() NBE-YDEEEHE kWh/H
(5) |BHDCOHEHZE t-C0O,/kWh
(6) [(1HHE-VYOBEERS kL/H

(7) | DCO,BEH RSk t-C0O,/kL
(8) 1BEE-YDOREEHE kWh/H
(9) 1H&A-YOEF RS GJ/H
(10) | EAFI FHCO HE HH % %k t-C0,/GJ

CHEUEYDCOBHED

11
(0| mmE g mtosBoLE)
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SHIUBIYDCOHHER |,
U9 wpagmtonzoig |€C07T=#
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