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Overview of the Investigation

Purpose of the investigation

With the demand for a review of the energy strategy after the Great East Japan Earthquake, the
roles played by distributed power systems and waste power generation that can provide reliable
electricity are expected to become larger than ever. In order to enhance the functionality of waste
power generation facilities as regional energy centers, the introduction and advancement of waste
power generation needs to be promoted through building a new scheme to stabilize and improve
the efficiency of power supplied by waste power generation, in response to reform of the
electricity system.

This investigation project was implemented in cooperation with the City of Hirosaki and the
Hirosaki Area Environmental Maintenance Association (the “Association”) for the purpose of
investigating the feasibility of improving the existing network which links waste power generation
in the region of the Association with users in the region, through the advancement of waste power
generation and increasing the number of users in order to stabilize the electricity supply/demand
situation.

Flow of the entire investigation
Presently, the Association owns two waste incineration facilities, the Nambu Waste Treatment
Plant and the Hirosaki Area Environmental Maintenance Center (the “Environmental Maintenance
Center”). Surplus heat from the Nambu Waste Treatment Plant is supplied to a nearby heated
swimming pool and surplus heat from the Environmental Maintenance Center is supplied to public
facilities in the Association’s service area as electricity through a private retail electric utility
company.

With a view to upgrading the current “local production for local consumption” scheme of waste
power generation facilities by the 30th anniversary of the 1992 opening of the Nambu Waste
Treatment Plant, the present investigation was carried out with the objectives of making the waste
power generation network more advanced and constructing a new network of enhanced local
production for local consumption with a new regional energy project as its nucleus. During the
investigation, attention was paid to the importance of heat supply in this snowy area.

More specifically, the combination of a methane fermentation facility which treats raw waste and a
waste incineration facility which treats other kinds of waste (including methane fermentation
residues) was conceived, and the efficiency of waste treatment, the advancement of waste power
generation, and the economic impacts on the Association were all evaluated.



On top of that, a new network which would be capable of taking in the newly-generated electricity
and heat, and capturing more users was designed, with consideration for the most adequate
regional energy project to fit the local conditions so as to ensure the local production for local
consumption of electric power etc. The viability of the project was then evaluated.

Regarding the regional energy project, the possibilities of utilizing other renewable energy-based
electricity in the Association’s region were explored, and the most viable approach was pursued in
terms of contribution to the local community and also in terms of heat utilization.

Based on all of the above, issues that need to be addressed for the construction of a waste power
generation network in the Association’s region were identified, approaches to the network
construction were proposed, and the viability of the project as a business model for regional energy
projects was evaluated together with its impact on reducing carbon dioxide (CO,).

The viability of the project was evaluated taking into account the new business frameworks opened
up by the recent enactment of the Act Partially Revising the Act on Special Measures Concerning
Procurement of Electricity from Renewable Energy Sources by Electricity Utilities (Act No.59 of
2016, the “FIT Law”) pertaining to methods of determining the fixed price, obligatory purchasers,
etc.

Results of the investigation
The future introduction of a methane gasification facility was confirmed to improve the
strengthening effect on the power generator, as compared to the case of the incineration facility
alone. As for the project viability, it was found possible to obtain a positive return on investment if
the current conditions (such as the fixed price purchase from FIT power sources and subsidies for
facilities construction) prevail.

With respect to the promotion of regional energy projects through waste power generation
networking, a certain degree of project viability was found if the administrative body has some
involvement in the regional energy operating company and the project scale is enlarged through
expansion on the part of the power generator and increases in demand (supply to
government-related facilities in the region).

On the question of CO, reduction impact, calculations showed desirable results for making the
region lower in carbon due to the expansion on the part of the power generator and local power
production for local consumption by the regional energy company.
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RIM-7 NAFHAREHOLR

HH RS

ERME . B 1,253kW, 2 &

FEERNH 35.7%

A B YR PR A i 50%LA 1

WAL KB IRE 4.6ppm

ESE N EErES 15.0%

AR 933kg/h (0.78MPa)

%&%2&~2 16m X 27m

% AL PRFE 50% A T IIHL T
T AIRSE DS W

WIS T DEME TO A X T AR NA AT AR, BEBEROE T T A OB/ EOR
KAE, S5/ M, EHME (1 BEEME) 2R M-8 12, 1 A7z ORED 5 WX FEHHE A RI-9 IR,
FEENR SO OIIA B ORI 1,728kW T, i b0 72O O VIKIE H ORFREY) 1,343kW
Thbd, 728, @MEH, LREBEIZA X AREDN 50% AT & 72 DRMm2H 0 . AT A A IREED 7

BENLTND,
RIM-8 BEHTOAZUAREE. NMFHARE. REERVEBHTARTDENEDRKIE. &/ME.
EHE (1 FFREE)
E B AEH KEEH KEER
MAX MIN AVE MAX MIN AVE MAX MIN AVE
AT R RE%) 64 60 63 59 53 56 55 50 53
INAFHZE (Nm®/h) 789 766 778 761 631 696 793 638 715
FEITRILF—(MI/h) 18,009| 16,322| 17425 16,066| 11,976 13955 14257| 12,103 13,542
FEE (kWh) 1,786 1,619 1,728 1,593 1,188 1,384| 1414 1200 1,343
RNNAA TR EHE (kWh) 1,786 1,619 1,728 1,593 1,188 1,384 1,414 1,200 1,343
REHH R 2B H= (kWh) 0 0 0 0 0 0 0 0 0
E g AER £IER TER
MAX MIN AVE MAX MIN AVE MAX MIN AVE
AT R RE%) 57 50 54 55 49 51 56 46 52
INAFHZE (Nm/h) 869 796 832 868 845 856 854 845 850
FEITRILF—(MI/h) 17,147| 14,248| 16,011 16,872| 14,822| 15744 17,030| 14,064| 15734
FEE (kWh) 1,700 1,413 1588 1673 1518 1,581 1,740 1518| 1,605
RNNAA TR EHE (kWh) 1,700 1,413 1588 1673 1470 1,561 1,689 1,395 1,560
REHH R 2B H=E (kWh) 0 0 0 88 0 20 346 0 45
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HER

= H MAX MIN AVE
AR H R BE%) 62 46 55
INAFHZE (Nm®/h) 851 790 821
HEAETRILF—(MI/h) 17,593| 13,976| 16,062
FEE (kWh) 1,745 1,498 1,650
RNNAA IR EHE (kWh) 1,745 1,386 1,593
RNERTIH R 53 EHE (kWh) 345 0 57

RI-9 FREATOAZVARRE, "NMMFAHRE, REERUVHTHRASTDENEDHRESHSHLIT
¥E (24 BEREME)

H B AIER | XBER | KIEB | KEEB | €18 | LERQ | HIEB
FHARH RBE%) 63 56 53 54 51 52 55
INAAHZRE (Nm*/d) 18,662| 16,702| 17,167 19,978 20,5554| 20,393| 19,694
HEETRILF—MI/J) 418,205| 334,913| 325018 384,257| 377,844| 377,626| 385486
HFHEE (kWh/d) 41,472| 33211| 32232 38,105 37,949 38525/ 39,598
NNAATADEHE (KWh/d) | 41472 33211 32,232 38,105 37.469| 37447 38227
REHH AR ENE (KWh/d) 0 0 0 0 478 1,078 1,370

—F., BMitiGE CEE) 125 Tid, RIMM-10123T 880 THD, ARITHOWTIERAEEDIZ
EAE T AL RFERENINREE S L CHET 5720, FIHAHERIT 83kg/h (174°C. 0.78MPa) .
T5MdJ/h FEEE L7y, —HiRAKICOWTIE, 77,547kg/h (88°C, RV 78°C). #J 3,000MdJ/h A3F)
MAHETH D,

®I-10 FHE=E (EHIE)

A B RN .
RER oo | FUAIRIRER | R RTRE BN
H H IR S
(kg/h) (kg/h) (MJ/h)
(kg/h)
K5 (kg/h) 863 780 83 75 174°C. 0.78MPa
K (kgh) 17& | 77,540 — 77,540 3,000 88°C. 78C (En)

(F) 2B A RLERDODANEREE

AL T AR OFTNEN ) & LT, @R, A 7 o FEREaRAE (X 7 o FEEEE, ONEEE, 56
FEFRIE S| PG ) . 1 ARG (BARSEiE, T AR AEE) | U AFEERAN ., DR Sl M OV e 4
BN DD, EEMSERGE (FIT) (280 2RMHEEICBNT, TXZ AL L BEED = 3o
YRHRY T AZCRBMLEO 7 u A0 & S TWD, 1o T, AFHEICEN TS,
EAIRRA . BARGE K O OHAPH O X E S5 I B m A OB ) & L THEk, A Be A i il
THERT D,

—Ji. A X USEREREIL 6 H/E, 16 KRfE/H O TH 572, TOWRPUS L0 HEE R
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5. RIU-11 SSRGS &% =T,

RIM-11 AZAREERDEHRRRANFTRNEEENE

5E 1% A B (1685 ~8HF) =1L F¥ (8B~ 168%F)
RERG |REREN| M | RERG | REEEN]  :
mEEhe |FA 195 687 882 68 61 129
(kwh)  |gmeg 65 56 121 65 56 121

k HIEH I A S IEREFRIE DR w2302 & BEAIE R ~ DB £ 35 1k
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3. BEAEER{AIT DAL EEE

(2. (1) ZHUMHER RNEHBHMEORE] ITBWTHTE LRI B % A Z 5 2T IE]
L7275 (GRPIFRE) KONA ¥ S EE R TR BB i o & — CREHLER L, ZAEN T 5, ZRpIFERE
RO A B TR OB K OPRIRIZRIT-13 D LB TH Y . FEMFUFLEIL 59,620t/ & 72 5,

RIM-12 AFZARLEBRADINA Y FARICK H2MERIHE (Fi8)

AR HE (t/y) 63,342
AP FEBEIIEE (t/y) 38,632
AU REETL BB EE (/) 34,910
BEAIFEAEREIEZ (t/y) 24,710

RIM-13 BARRIH (BRIKRERV A 2 UREZRE) OERUHER
HH eI i A B AR At
R (t/y) 24,710 34,910 59, 620
= | "R (%) 69. 90 24. 59 43. 4
B | Ky (%) 29. 49 75. 00 56. 1
a3 KSy (%) 0.61 0.41 0.5
RN FEEE (k] /kg) 12, 400 2, 750 6, 750

(1) BEAALIEETE
BRI 2 — BT 20 R IHOBEENI W THERR L7 R, BRI ZH OB &, FEEEIZH
W, BREEE T o F —RRGEIRMED © OXRB-CHIBNRE D M BMEE D 22N T & M ERR S LT

RIM-14 MR IHDBERNZ DD TOHER

H H AR | AR
PR (t/h) 10.25 8.88*
B ZAREORIEEE (GJ/h) 130 —
X5 ZH O EE (Gd/h) — 60
R Z AR Of R EE (GJ/h) 51 B
(B D B 72 L)

* ALEE T 280 AHERE & L CHEH
Z 2T, 59,620 t DBERINIS T A m EEICHET D720, RIFE HECAERK 100 H & L, EiR

FHEAZRI-15 IR T EBVRE LT, ZORED 1IFEHT- D OB EIX 110t/H £ 720 . EMOK
90% CiElR T H 2 L L7 D,
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RIM-15  BEANUPEERETE

A 48 58 68
BE 5] 10| 15| 20| 25| 30| 35| 40| 45| 50| 55| 61| 66| 71| 76/ 81| 86| 91
154F Pl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
= 28F 1B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
=
BiEEtE REEs  |fF 2l 2] 2l ol o] 2 2 1l 1]l | 2| 2] 1] | 1] 2| o 2
BEBHFEH H-4F 10| 10| 10| 10/ 10|/ 10| 10 5 5 5[ 10| 12 5 5 5 10/ 10| 10
mEe t/H 221| 221] 221 221] 221| 221| 221 110] 110] 110] 221| 221| 110| 110] 110] 221| 221| 221
= t 1,104]1,104)1,104|1,104[1,104]1,104]|1,104| 552| 552| 552|1,104]|1,325| 552| 552| 552|1,104|1,104[1,104
A 7H 8H 9/
BE 96| 101] 106] 111] 116] 122[ 127] 132]| 137| 142| 147]| 153| 158] 163| 168] 173 178| 183
154F Gl 1 1 1 1 1 1 1 1 1 1 1
Y = 1 1 1 1 1 1 1 1 1 1 1
=
BiEEtE REEs  |fF 11 ] 1 ] 1 | 1 D D Y Y Y Y R
BERFEH B4 5/ 5 5 5 5 6/ 5 5 5 5/ 10/ 12| 10| 10| 10/ 5 5 0
mEe t/H 110f 110] 110] 110] 110] 110] 110 110] 110] 110| 221| 221| 221 221| 221| 110 110] ©
= t 552| 552| 552| 552| 552| 662| 552| 552| 552| 552[1,104|1.325(1,104[1,104]1,104] 552| 552| o
A 108 118 128
BE 188| 193| 198| 203| 208| 214| 219| 224| 229| 234| 239| 244| 249| 254| 259| 264| 269| 275
154F B 1 1 1 1 1 1 1 1 1 1 1 1 1
Y = 1 1 1 1 1 1 1 1 1 1 1 1
=
BiEEtE REEs  |fF ol ol of 2| 2 2 2f 2| 2 2 2o 4| 1| 1| 2 2 1] 1
BEBHIFEH H-IF 0l o ol 10/ 10| 12| 10f 10/ 10| 10| 10 5 5 5{ 10/ 10 5 6
mEe t/H 0 o] o] 221] 221 221| 221| 221| 221 221| 221| 110] 110] 110] 221| 221| 110] 110
= t 0 0 0[1,104(1,104]1,325|1,104|1,104(1,104|1,104|1,104| 552 552| 552|1,104|1,104| 552| 662
A 18 28 38
BE 280| 285| 290| 295| 300| 306| 311| 316]| 321| 326| 331| 334| 339| 344| 349| 354| 359| 365
154F Pl 1 1 1 1 1 1 1 1 1 1 1 1 1 1
= 28F 1B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
=
BiEEtE REEs  |fF 1] 2] 2 2] 2| 2] 2 2| 2| 1] 1 [ 2f 2o 1| [ 1] 2
BEBHFEH H-IF 5/ 10| 10| 10f 10| 12| 10| 10| 10 5 5 3] 10[ 10 5 5 5 12
mEe t/H 110] 221] 221] 221| 221 221] 221| 221| 221| 110 110] 110] 221 221| 110] 110] 110] 221
= t 552(1,104(1,104[1,104[1,104]|1,325]|1,104]|1,104]|1,104| 552| 552| 331|1,104[1,104| 552 552 552|1,325

RI-16 FREREIFEH

1 18 150 H
2 SRR 1E 195 H
YFfE IR 20 H
At 365 H

(2) REERUMNHEEE
LIFEHIZY 1106/ A TR L7255 ORBERLOFINHERIIRI-17 ISR LB THDH, £oT
FHIFEERIT 8TIMW & 725,

RI-17 REERUVAEESE

s (kW) FTNTEE &
1 PR 1, 440 1, 300
2 JFTE AR 3, 400 1, 650
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(3) A5 URBEZRBORANNE (REEFELVF—) THLTOEE
(7) B&
BEAVLER R OR) 6 BN A X U RBEFEE L /e D20, By FNERITE T2 Z LR THREND
. PEROIELSTEE (BERFBER 2SR E LCE y FRNRKEWS]) TR,
7RI, AR T HORBILLE K O3 R )N AR IR E S D T2, BINEREH O
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RIM-18 AR VAHRLEFERNOI VNV FAR] 1T PEBHBEHNERVEEE (AR
IEH 4R 5A 6 A ;! 8H 9A
p— FITE (kWh) 0 2,821 3,507 5,739 3,990 1,652
FEFITE 51| (kWh) 0 4,471 5,558 9,095 6,324 2,618
BEAENFEER - FITE (kWh) 370,602 197,135 185,301 0| 134069| 189,199
e . FEFITE 1| (kWh) 587,345| 312427 293,673 0| 212477 299849
BHENE &t (kWh) 957,947 516,854| 488,039 14,834| 356,860 493318
FITES (kWh) 997,333| 1,041,426 1,013,757| 1,031,766 1,044,792| 1,005,498
AR A R HEER JEFITE S (kWh) 10,753 12,124 12,071 10,753 12,124 12,071
&t (kWh) | 1,008,087| 1,053,550| 1,025,829| 1,042,519| 1,056,916| 1,017,569
1IFTIZ BB + A2 R AR (kWh) 0| 108,708| 100,346| 225778 142,156 75,259
ESClEAd:: (kWh) 0 0 0 0 0| 192916
&t (kWh) 0| 108,708| 100,346 225778 142,156 268,175
IHH 10AR 1A 12R 1R 28 3H &t
— FITEA |(kWh) 0 1,169 4,087 1,169 1,942 2,821 28,897
JEFITE 5| (kWh) 0 1,853 6,477 1,853 3,078 4,471 45,797
BEAEIFEER - FITE (kWh) 197,135\ 311,433| 122,235| 374,182 189,199 201,032| 2,471,521
JEFITE 51| (kWh) 312,427| 493572 193,723| 593,018| 299,849 318,604 3916965
&t (kWh) 509,562| 808,027| 326,521| 970,222| 494068 526928 6,463,180
FITESD (kWh) | 1,036,083| 1,009,860| 1,035,132| 535,086 939,236| 1,043,297| 11,733,266
AR B AL TEER JEFITE N (kWh) 11,173 13,023 10,753 5,429 10,753 12,071 133,100
&t (kWh) | 1,047,255| 1,022,882| 1,045886| 540,515 949,989| 1,055368| 11,866,366
VIFIZ @RS+ A2 R AR (kWh) 0 33,449| 150,519| 33,449 100,346| 108,708 1,078,716
BEEE ESSlEAd: (kWh) 584,470 0 0 0 0 0 777,386
&t (kWh) 584,470 33,449| 150519  33,449| 100,346| 108,708 1,856,102
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REE (kJ/kg) 8,930
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nigs (t/y) 58,660
RES (kWh/ %) 21,826,408
FTREEE (kWh/ 4E) 12,978,060 |H27E £
EEE (kWh/%E) 645 890 |H274E =&
EEMEBENE  (kWh/HF) 9,494,238
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RM-20 LEBHHS I TORMERATHENE
IHH L EBEAl &%
it (kd/kg) 8,930
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IEE (t/y) 63,342
RES (KWh/4E) 23,568,503 | FR2TEEFEE
FINEES (KWh/£E) 14,013,915 FR2TEEREER
EEE (kWh/4£E) 697,442 | FR274EERE
EEBIREHE  (kWh/F) 10,252,030
FM-21 SEIEICKHEBRBENIEHRDE
- _ IUINAUR _ BFER SLEHA
ARUH R BEAD Ein biFal BEAD
WIS (t/4F) 38,635 59,597 4,682 58,660 63,342
{EAT FEEE (kJ/ ke) - 6,750 - 8,930 8,930
EEIHENE (kWh/F) 11,866,366 6,463,180 - 9,494,238 10,252,030
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