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Overview

This demonstration study substantiates the heat distribution business for heat recovered
from waste treatment facilities. The implementation system consists of EX-Research Institute
as the representing business; a joint venture among three parties National Institute for
Environmental Studies (NIES), Tokai Clean, and Japan Waste Research Foundation and four
subcontractors The Institute of Applied Energy, Actree, iFORCOM Smart Ecology, and Waseda
Environmental Institute.

The study site for the demonstration is an industrial waste treatment facility owned by Tokai
Clean located at Hiraharananbu Industrial Park in Tokai village, Ibaraki Prefecture.
Generally, a waste treatment facility with a daily treatment capacity of about 100 tonnes has
significant potential for energy recovery from waste (waste-to-energy), but with a lower energy
efficiency (~ 20%) than that of new gas-fired power plants (over 60%). However, an energy
efficiency of more than 40% can be theoretically achieved by supplying the heat to surrounding
factories for use instead of converting it into electricity. This enables significant reduction in
carbon dioxide (CO3) production and high economic efficiency.

Based on the characteristics of the participating companies, the following three segments
that are directly linked to each other were this developed in this demonstration project:
investigation and study of system theory, field demonstration, and expansion into local
government. This system aims to enhance the effectiveness of regional circulation symbiosis
centred around waste treatment facilities. An overview of this project is described below based

on items for implementation.

(1) Basic design of a stable steam distribution system for industrial use
(NIES) possesses significant expertise regarding the concept of the steam distribution
system from waste incineration facilities. In addition to the conceptual study, the
demonstration conceptualised a potential expansion by analysing the demonstration study
based on real time data and data and findings gained through identification of issues. The
demonstration was conducted with an aim of establishing the idea of a waste-to-energy steam
distribution system as the basis for an elaborate, next-generation waste-handling
infrastructure. We expect that this concept will become widespread and generalised.
The concept of the system viewed the Tokai Clean facility as the minimum model. To study
the large-scale heat supply system, one specific plant out of the fifteen petrochemical plants
nationwide was identified, and several consumer companies were requested to participate in

a heat demand survey. It was confirmed that the waste-to-energy steam distribution



implemented by the project would sufficiently enhance energy saving for the assumed scale of
infrastructure. Given the sensitive nature of the gathered data and analysis, considered

confidential corporate information, this report uses trends rather than exact statistics.

(2) Demonstration of the regional heat supply and demand management system

Tokai Clean was selected as the research field for the demonstration study given its position
as an incineration facility located in an industrial complex. A detailed survey was conducted
with the cooperation of three heat consumers: an asphalt factory, a recycling facility, and an
iron foundry. In this demonstration, we surveyed the consumers to understand the scale of
demand, then created an energy management system to predict the supply and demand of heat
when a large-scale heat system was deployed and to stably distribute the steam. In FY 2021,
we designed the interface, installed instruments for data acquisition at consumer site, and
collected records. We also have plans to add a design specification to strengthen the link with
the incineration facility operation system in FY 2022 and to build a program during
construction in FY 2023. We will proceed to sequentially conduct a built-up survey of the

businesses.

(3) Evaluating the possibility of deploying local governments

Japan Waste Research Foundation sent 159 questionnaires to local governments to conduct
an awareness survey regarding the heat distribution business centred around incineration
facilities. The questionnaires were sent to the contact point of the respective Environmental
Policy Divisions and were directed to local government entities that owned incineration
facilities and met the following three conditions:

- Use offsite steam or offsite hot water (do not include offsite use for power generation)

- Located in a municipality that has a major industrial zone

+ The municipality has declared itself a zero-carbon city, pledging to become carbon neutral

by 2050

We were able to obtain responses from 100 local governments and conducted a hearing of 10
local governments. The results of the survey showed an increase in awareness around the
utilisation of waste heat from incineration plants as compared with that observed during a
previous survey in FY 2018. In addition, the survey revealed multiple reasons why the local
governments did not implement the system. The reason could also be attributed to the lack of
information, implying that as more information becomes available, municipalities will have
more possibilities to explore implementation.

We plan to provide this information to major plant manufacturers and consolidate their

perspectives, then summarise the dissemination possibilities to upgrade waste heat recovery



from general waste processing plants. We expect that specifying the aims to both local
governments and plant manufacturers would allow identification of the issue and

implementation of countermeasures and thus accelerate the realisation of system deployment.

(4) Estimation of increase in efficiency of COz reduction costs during industrial complex
and horizontal deployment
(NIES) makes an estimation for nationwide expansion based on statistical data and real
data obtained from this demonstration. Throughout FY 2021, necessary background
information was accumulated for the estimation in FY 2022. We expanded into a large-scale
facility model, assessed the heat consumers at 15 petrochemical complexes, and created a
database. To estimate future changes in waste quality and quantity, we simultaneously created
a nationwide tertiary mesh for a single fiscal year, linked waste composition information to

household consumption, and accumulated data for statistical and cohort analyses.

(5) ldentification of issues

EX Research Institute coordinated among the aforementioned various segments and
summarised the cross-sectional issues for further examination. It also investigated the legal
system. For example, it extracted procedural items and considerations from the consumer
survey conducted at the complex and organised them into points to facilitate work on the Tokai
Clean side. In addition, the Institute studied items related to the following: GHG calculation
rules based on the system of calculation, reporting, and publication for greenhouse gas
emissions; project registration on J-credit; Energy Conservation Act; Heat Supply Business
Act; and the installer certification system for waste heat recovery facilities. The Institute
confirmed that the corresponding screening pattern was not registered on J-credit. We plan to

re-examine the confirmations in the future.
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%?ggf%ﬁgﬁ%f“ 2% 4% 10% 20% 50%

%lzzi} Ijj/!héircowl SIE. 2.3-4.5MPaG 0.50 0.50 0.54 0.59 0.59

%gi?f’iﬂﬁ“ﬁ"‘”% MW FIE. 1.2MPaG 0.49 0.48 0.54 0.59 0.59

{KE. 0. 3-0.35MPaG 0.35 0.35 0.42 0.48 0.48

TAERL I\>‘/Ih‘$’|rc00)1 SIE. 2.3-4.5MPaG 0.13 0.13 0.15 0.18 0.18

?&?ﬁmﬁﬂﬁw‘ h> FIE. 1.2MPaG 0.13 0.13 0.15 0.18 0.18

(£2) 1&/E. 0. 3-0.35MPaG 0.09 0.09 0.12 0.16 0.16
G£1)
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- HEBDOFREELDFRIL, 39.6%
(E2) COoHEHREI IR 2 8
- 0.470t-CO/MWh  [BREZHHRIT)
- 1.753KgCO/t-FE # 1 ¥
[EBREE48 https://www.env.go. jp/earth/ondanka/ghg-mrv/committee/h18/material /mat_18-1_3 7-5.pdf]
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