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Summary of Demonstration Project Results
1 Outline of this Demonstration Project

This project studies how to use grease and oil from restaurant and food
industry wastewater as fuel, aiming to efficiently recover these materials
nationwide and establish a decarbonized circular economy in Japan. The purpose
of this project is to study the technology of utilizing unused grease in grease
traps (hereinafter referred to as "grease trap grease") for fuel utilization and the
efficient recovery of grease trap grease that is dispersed nationwide.

In this fiscal year, we will examine a method for calculating the amount of oil
present in Japan and conduct a questionnaire survey of waste edible oil
collection businesses to estimate the total amount of grease trap floating oil
generated, the amount that can be collected, and the amount that can be used
from restaurants and other establishments in Japan. We will assess the lifecycle
of grease trap floating oil, from collection to refining for fuel conversion. We'll
establish an LCA evaluation method, flow, and baseline for this project in the
next fiscal year.

As a preliminary study for the next fiscal year, verification for efficient
collection, analysis of representative samples, and test verification of analysis
results shall be conducted. Through these activities, the quantity and quality of
grease trap floating oil shall be confirmed and its potential for fuel utilization
shall be verified, and the life cycle evaluation of grease trap floating oil as fuel

material and fuel conversion shall be verified.



Demonstration Project for Establishing a Recycling System for Plastics and Other Resources in the FY2024 Decarbonized Circular Economy System Promotion Project
(Of which, (4) Demonstration project to establish a recycling process for waste oil and to reduce CO ,

Project name: "Demonstration Project for Establishing a Recycling Process to Promote the Use of Fuels from Unused Domestic Fats and Oils

= Business Overview
background

Q= Details of the Demonstration Project (3-year plan)

& Global Warming £-\‘ Formation of a Recycling- Ej’j Strengthening Energy :ﬁ 1st year @an year £a33rd year
Countermeasures (= Oriented Society Security Infrastructure and Recovery and Fuel Business evaluation and

dissemination
development

Conversion Verification
Establishment of a regional

Renewable Energy
Reduction of CO2 emissions

Domestic Biofuel Production
Improvement of energy self-

Waste Reduction and Effective

Use of Resources Technology Development

+ Factual investigation

.

through increased introduction

Building a sustainable society sufficiency and

circulation model Evaluation and Analysis

i courees and wvoldancodffood  bncanaygs e o ModelArea Selection . pevelopment of dissemination and
Obiecti conflicts . . . « engineering review development plan
O jective. - Comparison with existing . Establishment of a « policy advocacy
- Establishment and dissemination of high-quality biodiesel fuel production technology from standards cooperative system + Information sharing and human
unused resources (waste cooking oil, floating oil from grease traps) + Seeking partners for fuel « Set evaluation indicators resource development
conversion start data collection

- Contribute to building a regional recycling model, reducing greenhouse gas emissions, and
increasing energy self-sufficiency

[ Plan after the completion of the demonstration

Technical Challenges and Solution Objectives

having a real grasp of

Nationwide survey and database construction

the situation

Examination of consumables and collection
equipment for collection efficiency

DI je
+ From FY2027 » Accelerate efforts to expand nationwide
. gg}%ﬁo > Biodiesel Fuel Production from Household Waste Cooking Oil and Surfacing
Oil from Grease Traps
Nationwide diffusion of biodiesel fuel production from household waste
cooking oil and floating oil from grease traps

supply shortage

Halved through efficiency and technological
development

Development of advanced pretreatment and
purification technologies, and formulation of quality
standards and specifications

i Expected Effects
Osociety or local news
% economic front e?g i page

+ Improvement of energy
self-sufficiency

Revitalization of local

High recovery, refining,
and manufacturing costs

cost

(material) quality ;:’/ environmental aspect

- Establishment of a Recycling-
Oriented Society
« Reduction of greenhouse gas .

+ Promoting a sustainable
society
Promoting the Transition

Lack of research on
new raw materials and
technologies

Assistance in developing new standards, ensuring
harmonization, and obtaining certification

Lack of information and
technology accumulation

standard Inconslstenc_y with domestic Overseas _trend survey, domestic R&D, international emissions economy to a Sustainable Society
. nternational standards collaboration o . .
Lack of manufacturing - - «+ Raising Environmental « Development of related « Local community
technology research  Lack of information and R&D Industry-academia-government collaboration, Awareness industries revitalization

This demonstration project is an important measure for the realization of a sustainable society that can both solve environmental problems and

revitalize the economy through the effective utilization of waste resources.

= By strengthening industry-academia-government-private sector collaboration and regional cooperation, and by successfully implementing this |
project, we will make a significant contribution to the development of the biofuel industry and the resoluti ues.
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(BLEmiE]

Figurel Overview of the Project
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This year's results

This year, we calculated the amount of floating oil in grease traps in Japan by
surveying practitioners. We estimated that restaurants in Japan use 330,000 tons
of grease traps annually, with 100,000 tons recoverable and 30,000 tons
available, based on various statistical data. The total volume of grease traps
generated in restaurants in Japan was estimated at 330,000 tons/year.

For efficient collection of floating oil from grease traps, test verification of
collection using oil adsorption sheets was conducted, and tests were conducted
on the amount of floating oil collected per sheet and the oil pressing method for
the floating oil adsorbed on the oil adsorption sheets. Analysis results of
representative components were obtained for the floating oil collected in the oil
pressing test.

To analyze grease trap floating oil, we examined moisture and foreign matter,
acid value, and kinematic viscosity of the supernatant collected using the
standard method. The composition of the pre-refined grease trap floating oil
recovered from restaurants, etc. was confirmed by reference comparison of the
actual measured values of the component analysis results with the acceptance
criteria for direct fuel use with criteria for fuel conversion and for use
applications with acceptance criteria as a raw material for fuel conversion.

This year, the acid value was found non-conforming for direct fuel use and
feedstock. To make it conform, it will be re-verified next fiscal year. The primary
treatment after recovery, refining method, etc., which are necessary to be
conducted in the next fiscal year's demonstration in order to make the "acid
value" of the items that were non-conforming for direct fuel use and fuel
feedstock conform to the requirements. Additional items to be verified as direct
fuel use and fuel feedstock for the next fiscal year and the number of samples
required for verification were organized.

In this project, the applicant specializes in efficient collection of dispersed
grease trap floating oil and primary refining of the collected grease trap floating
oil to supply to fuel users and fuel producers who use it directly as fuel or as fuel
feedstock. In order to implement the multifaceted verification of this project, it

is difficult for the applicant's waste cooking oil recovery/recycling business alone
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to grasp the actual situation and fuel conversion technology, and to implement
the verification project. As for the fuel conversion technology, close cooperation
with fuel users and fuel manufacturers is necessary, and we discussed
cooperation from this fiscal year onward after sharing the contents, objectives,
results, and schedule for the next fiscal year and beyond of this project.

To assess the current condition of grease trap floating oil from small-scale
establishments like restaurants, we engaged with the National Pipe Cleaning
Association. This organization, comprising businesses primarily focused on
cleaning grease traps nationwide, agreed to collaborate on a survey examining
the real situation of grease trap collection.

Discussions were held with the Sewerage Bureau, which provides guidance
and management of sewage from drainage tanks in restaurants and other
establishments in local governments, regarding the establishment of a
cooperative system for the provision of information.

In addition, discussions were held with an equipment trading company that
sells equipment for collecting floating oil from wastewater tanks at food
factories, which are large-scale facilities that generate oil, and a basic agreement
was reached on cooperation for implementation in the following fiscal year and
beyond.

Ltd. A manufacturer of asphalt composite plants currently uses waste cooking
oil from fryers and other equipment as fuel for asphalt aggregate dryers, in
collaboration with Tanaka Tekko Co. As for the fuel manufacturer, preparations
were made to establish a cooperative framework for the next and subsequent
years based on the results of this project.

[t is difficult to fairly evaluate the actual conditions of the conventional
treatment method of grease trap surfacing oil and its conversion to direct fuel
and fuel feedstock, which are the subject of this project, because the LCA
evaluation method, such as the establishment of the target baseline and the life
cycle flow of the product and baseline to be evaluated, is unknown. Therefore, it
is difficult to fairly evaluate the actual situation. This fiscal year, the status was
assessed according to international LCA standards. To support international

LCA evaluation indices for this project, we established conditions such as target
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products, baseline, functional unit, life cycle flow diagram, and evaluation scope.

We also identified the necessary data sources and inventories.

As described above, the verification tasks for each item in this fiscal year
progressed almost as planned, and we were able to achieve our goals for this
fiscal year to achieve the final goal. We estimated the amount and properties of
floating oil in domestic grease traps using representative samples, confirming
both the quantity and quality of the oil and the feasibility of this project.

The following items were prepared to be verified in earnest from the next
fiscal year onward: verification of efficient collection and pressing methods;
investigation of properties of collected grease trap oil and grease; verification of
processing technology for refining as domestic biofuel and biofuel feedstock
(recycled oil and grease); investigation of properties after refining; investigation
of technology to convert to fuel based on the properties investigation;
investigation of additional items to be verified for direct fuel use and use as fuel
feedstock; and identification of non-compliant items and investigation of
processing methods to make non-compliant items compliant. Preparations were
made for the investigation of additional items to be verified for direct fuel use
and fuel feedstock use, identification of non-conforming items, and treatment
methods to make non-conforming items conform to the requirements.

In addition, conditions were set to enable LCA evaluation of the project in a
manner compliant with international LCA evaluations.

Consequently, we proposed the potential for direct fuel usage and fuel
feedstock utilization from floating oil in grease traps. Additionally, we
demonstrated the effectiveness of ongoing verification in the subsequent fiscal
year and beyond.

In the next fiscal year, we will conduct a more detailed survey to determine the
amount of biofuel present and actual conditions, as well as make concrete efforts
to improve collection efficiency and fuel utilization, with the ultimate goal of
promoting the continuous use of grease trap oil and grease in Japan and
contributing to the reduction of carbon dioxide emissions in Japan by providing

1.7 million kl of sustainable aviation fuel alone, which is required for the
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domestic biofuel market. We would like to contribute to the reduction of carbon
dioxide emissions in Japan by providing a continuous supply of fuel feedstock for

the domestic biofuel market.
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9. EORENEDHEHK BB FEITE

N O R B R R B R 7N

AN L IN L YA | 29N ). AON _LOAN ]I99A | 29N ] 49N 199N ] u[ ....................
P P % % 4 P % %% = % = %

Jiie =y Ml 355492 114,052 69272 27,803 15,513 4,741 495 60 30 14 8 587,480
761 i, VA NT Y (EMEHRE ZBR ) 28,192 9,430 5,906 3,487 2,589 346 88 17 8 2 3 50,068
762 & M s il JEL 79,060 42,804 29,950 | 11,564 6,059 1,313 143 23 9 5 4 170,934
76A |H %N Bt baiil JE| 20,595 | 12,254 9,601 4,246 2,134 535 49 4 0 0 0 49418
76B | £ Bt piiil S| 27,741 12,978 8,333 2,330 971 218 29 6 4 1 0 52,611
76C | B A A5 7,498 4,906 3,669 1,629 1,032 199 17 2 2 0 0 18,954
76D (£ o fn o H OB B OJE| 23226 12,666 8,347 3,359 1,922 361 48 11 3 4 4 49,951
763 % [ . P L A JE] 15330 7,532 4,128 1,500 546 40 5 0 1 0 0 29,082
764 5B L JEl 13,570 3,614 1,991 947 730 1,551 138 1 1 0 22,543
765 A v ¥ A&k — | 81533 23,109 13,492 4210 2,043 417 42 12 5 1 0 124,864
766 N—, Fx NV —, F A4 2777 7397 15943 4,504 767 369 107 13 3 1 0 0 95,634
767 4 X JEl 50,636 7,767 4,682 2,737 1,141 118 17 2 2 1 0 67,103
769 % D it D /. = SRl 13244 3,853 4,619 2,591 2,036 849 49 3 3 4 1 27,252
76E | —H— ]k 347 376 1,340 1,156 1,456 785 36 1 2 4 1 5,504
T6F B A BE - BEX 2L - T2 T RIS 11,579 2,319 1,359 308 66 8 0 0 0 0 0 15,639
76G |z IR WEREE 1,318 1,158 1,920 1,127 514 56 13 2 1 0 0 6,109
by - ilERE - RE 20,232 18,574 10,982 2,927 1,564 699 155 47 22 15 4 55,221
771 B et —e 23 5382 4353 2,194 245 78 24 6 4 0 0 0 12,286
772 Bl — e X ¥ 14,850 14,221 8,788 2,682 1,486 675 149 43 pr) 15 4 42,935

) B0 3 R 2 v RGBT (R, RRERE)
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o i

X oT, —MIBIEOEERER oEHERE (HEx&D) 2. UTo X
HINTERIE L 72,
F 11, REMEOREEERBENEHEE (HEED)

kR Ji 5 A
1~4 A\ 45 m?
5~9 N 126 m?
10~19 A 261 m?
20~29 A\ 441 py?
30~49 A 711 m?
50~99 A\ 1,341 m?
100~199 A 2,691 m?
200~299 A\ 4,491 m?
300~499 A\ 7,191 m?
500~999 A\ 13,491 m?
1,000\ LL |- 18,000 m?
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7V =2+ 7y 7 kil (kg/HF)
=)EFamE (m?) XEHEmE Im?- 1 Hb2 Y ofHES ) — &

(g/ (m?-

H)) XFREFEHE 310 H

£12. HES Y =2 (FV =R} 59 7 L) Sk CHER R it o b

E\Q\E—i’ﬁl 1m2'15§)7”10@ lmz-lEI%f:DOD

L7 ) - ADF AR HEEREE
fogi g/’ + H) g/’ + H)
Hh e R B 18.0 8.0
HE 9.5 3.5
ILEEY 7.0 2.5
T — A 19.5 7.5
ZiE- 2N 9.0 3.0
[y 6.0 2.0
AR 3.5 1.5
75 —AKN7—F 3.0 1.0
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# 13, BHEED 1EHbH-VOHEZ Y —2 (7Y =2+ 7 v 7% Eil) F8ER (kg/ME - )

~ ‘ 1 5 10 20 30 50 100 200 300 500 T g0
e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ oy
AN LA ] A .. 290 ). ON ]S 9AN.].. 19N 129N | A9A 199N | ]

Bl 45 m2 126 m2 261 m2 441 m2 711 m2| 1341m2| 2,691 m2| 4,491 m2| 7,191 m2| 13,491 m2| 18,000 m2
BE e 465| 1085|2139 3627| 5673| 10695| 21452| 35805 57319| 107,539 | 143499
P 496 744 1240] 1891 2852  s084|  9641| 16089 25079| 47.058] 62,775
ik 310 558 930 |  1488| 2325| 4154|  8339| 13547| 21.669| 40,672] 54250
=R 465 775 1302|1953 2976|  5332| 10416]  17174| 27.497] 50964| 68,014
ZiE 9l h 217 3712 589 899 1364| 2449  4805|  7936| 12710] 23529| 31403
i 155 341 651 1116] 1736|3286 6479 10819 17.329] 32519] 43400
A 93 186 341 589 930 1705|3379 5642  9052| 16957 22630
7y —AbLT7—F 93 186 3702 620 02| 1891 3720 6200] 9920 18.600] 24800
I fE 279 527 961] 1519] 2356 4340] 8525| 14167] 22568] 42222] 56358
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F 14, MBIEZE 1D 7Y —X + 5 v FiF Bilof4ds (SEH. F/)

1 5 10 20 30 50 100 200 300 500 1000 TA%E EE &

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u T WMIEAER | ((E¥EES
AN ] O] A J29AN 1 A | 9N ). 190 1 299N [ 49N [ 999N | T Tl | ABE) .

t/4F t/4FE /4 t/4F t/4F t/4F t/4FE /4 t/4F t/4F t/4F /4FE t/4FE

76 /1 = Ml 94970 | 63,895| 70,799| 42,469 35524| 19265| 4,281 952 755 535 419 333,864 238,894
761 BE, VARNZ L (FEMEHEE ZBR ) 7866 4970] 5676 5297 6,100 1,502 750 241 181 84 169 32,836 24.970
762 B M Bt il il 27856 30,179 | 38300| 22,345| 17,429 6,985 1,585 453 342 277 225 145,976 118,120
76A |H ZN Bt il Ml 6384 6,838 8929 6318 4962 2222 409 54 0 0 0 36,116 29,732

76B [+ i oS il JEl 12,900 | 14,081 | 17,824 8,451 5,508 2,332 622 215 229 108 0 62,270 49,370

76C | M A JEl 2,092 2585| 3526| 2474 2431 864 145 28 45 0 0 14,190 12,098

76D | = o i o H M B #H O JE| 6480 6,675 8,021 5,102 4,528 1,567 409 156 68 169 225 33,400 26,920

763 z i3 p) = A Ml 3327 2,802 2431 1,349 745 98 24 0 13 0 0 10,789 7,462
764 kD L Ml 4,207 2,017 1,852 1,409 1,697 6,443 1,151 0 2 41 0 18,839 14,632
765 I S v ks — | 22748 12,178 12966 6395 4813 1,810 358 170 113 2 0 61,593 38,845
766 N—, N L —  F A4 k27 57| 20626 8402 | 4328 1,165 869 464 111 43 23 0 0 36,031 15,405
767 B2 x JEl 4,709 1,445 1,597 1,612 1,061 201 57 11 18 17 0 10,728 6,019
769 % ) i, ) /1 = JEl 3,631 1,902 3649 2897 2810 1,762 245 34 43 74 25 17,072 13,441
76E |\ ——JE 32 70 498 717 1,444 1,484 134 6 20 74 25 4,504 4472

T6F B4 HbE - BEX 2IE - 2 THEE 3,231 1,222 1,306 468 155 35 0 0 0 0 0 6,417 3,186

76G [z S i WA E 368 610 1,845 1,712 1211 243 111 28 23 0 0 6,151 5,783

77 FHIRD - BlERE - R 5,645 9,788 [ 10,553 4,446 3,685 3,034 1,321 666 496 633 225 40,492 34,847
771 FHIRVREY—ERE 1,502 2,294 2,108 372 184 104 51 57 0 0 0 6,672 5,170
772 Bl — B X3 4,143 7494 | 8445| 4074 3,501 2,930 1,270 609 496 633 25 33,820 29,677
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BXozzwnya ALl EIGCHUL 72152k b BN T % 2 B %
ERTLHLEND D,
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DHERTE 5

1. O e
6 B>
* * EUCHIED % ~80
g s - nilR  WE ; - a
- B “ul = — [] - » - = | [-e0
- - i gED
-'l‘}g | % * | ™1
§ 34 I M o M m - 40
| Ll H *| x| e
A 2 * e -
k) x = *
i L) 20
- H
1 || U * o * i
1 Ll lg
o . Ir=3
X 8

w ;
& e > QA L)
I NN N e AAAEEEX A\
TR T TE 99\13\53\:'.9 Tlh R S
R L2
A Ao An
P S

Y
EUCHAE DEELLEIZERERH T, 0~8exDEBETHH  ERMENX
HETI

20-30%

26. [EIRGIE 2> & DififiE IR & [BIRF A 2022

PIbEo@EHFEEIcz, KEEicE\WT, ERICZ) -2+ 7y 7% Eilo
M %2 FEfE L T B HEF I L CTHINL TW 3 REBIEFICOWT, £z, H
L 217 o T 275 e O HELBESE R Icnf L ¢, BN T4 27510 &
DIMIEDENINRICOWTT v — F 2fTo 72,

ZDRRIIRDEIS~1T DL EBY TH 5,
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BREIE BT/ PHE

PUBLS) E

K15, 77U =R+ 7 v 7% Lo RUCRILSE

REEBHMIIIE
SHIETR - B8

FRRE

BE

EE  [ENSEE

=]
HE
SN

[EURF5 3%

[EIUR e B

HE (2024) @©

FEigEUNE/E]

[EURSE R 22145 5 o jHAE o EURE
(EELTUVWBIHEEDH)

1| BT BRI L =L =Sl SR AHEX Y [ER 7D 200kg~400k g

2| BRI BRI L 7L BE SR HE Y LER A 1000kg~2000kg —

3| BRESE S =Xk 10~19 HY 358 SR IEX Y BRAs 5kg~ 9 kg 70%

4| EREE BEE. /N— 50~99 HY 23E R B A HR Y LEEZp:] 5kg AT —

5|ERBE R 100~199 [(BHY 738 R HE Y HE¥DH 20kg~39k g 60%

6|EREE FR 100~199 [(HAY A SR HEY) LIEEZ/b 20kg~39k g 50%

7| 0RETE & 200~299 [HY 47 A SR I ER V) HEYH 10kg~19kg 70%

8| BRI aRIE L Y A1E SR I ERX Y HEYiH 400kg~600kg —

9| AR A TE R 200~299 [HY A1E SR I ER Y HEYiH 5kg~ 9 kg 40~50%
10|B8ER JEBEE. /N— 50~99 ) AlE SR AER Y HEYiH 5kg~ 9 kg —
11|8REE S—X >k 100~199 |&VY 24 A8 B HEX Y 1B 20kg~39k g 30~40%
12|8R B s S—X >k 100~199 |&WY 24 A8 SR AHEX Y HEYDiH 20kg~39k g 30%
13|8REE S—AfE 100~199 |&WY 24 A SR AEX Y A& 20kg~39k g 40%
14 |8REJE S—AfE 20~29 Y A1mE SRAHEX Y BRAs 10kg~19kg 60%
15 |8REE S—AfE 30~49 Y A 1@ SR AHER Y BRAs 10kg~19kg —
16 |BREE S—AfE 20~29 Y A1mE SRAHEX Y BRAs 5kg~ 9 kg —
17 | 8RB s Z77AL7—F 50~99 Y A 1@ SR AHEX Y HEYH Skg~ 9 kg 50%
18|a>vE=ZT > X R +7 |AvEZT YRR LT ;L I~BH 23/ T FHEXY) fIEEZpi:| 5kg LA 10~20%
19| AR &S JEBER. /N— 100~199 [7+BF 8 R AHELY HEYH Skg~ 9 kg 10%
20| 8RB s BE 10~19 B 2/ AC1E SRAELY HEH 5kg~ 9 kg —
21|aREfE R 3R 20~29 B 258 B A EXY 1B 5kg~ 9 kg 40%
22 |BR B JE R 3R 30~49 L 58 SR HEXY N Skg~ 9 kg 40%
23 |BRESE ek A 20~29 L 8 SR A EXY LER DG Skg~ 9 kg 50%
24 | 8RB SE k2 L 10~19 L 58 B HEXY [ERZbE 5kgA T 40%
25 |BR B fE k2 L 10~19 L 58 BB Y [ER 7 5kgLA T 50%
26 |BRESE k2 e 30~49 L A SR HEXY LEEZbd 20kg~39k g 40%
27 |BR B SE h L 3 20~29 L A S’ HEXY LEEZbEd 20kg~39k g —
28 |BRESE Fp 2L 3R 20~29 L A SRAELY LEEZpEd 20kg~39k g —
29 |BRESE R 100~199 |&L A SR AELY LEEZpE: 10kg~19kg 30%
30 |BRESE R 10~19 L (=25 SRAELY LEEZpE: 5kgLA T —
31|BRESE R 20~29 L (=20 SRAELY LEEZpE: 5kg~ 9 kg —
32 |BRESE R 30~49 7L 28/ SRAELY LEEZpE: 10kg~19kg —
33|BRESE R 50~99 7L 238 SR AELY LEEZpE: 10kg~19kg 10%
34 |BRESE e 30~49 L 28R SR AELY LEEZpE: 10kg~19kg 20~30%




# 16.

7Y =R b7y 7 EHoRIIURREREFHE (2024) @

. FEREBMITIE - P
FRELIS - B LA/ WER - FHR  ATEER  EMURE  ENSE EiEEE PEREE e D DmIEORIRE
SLFBHEER » (RELTWBIHEEDH)
FEsnE

35|8RE s e 50~99 7L 28R SR HER Y HE43H 10kg~19kg 20%
36|8REE e 30~49 AL 28R SR A ER Y HEY3H Skg~ 9 kg 30%
37|BRE S FE 20~29 7= L 2@ R A ERY) HEYH 5kg~ 9 kg —
38|aREE M 100~199 |#&L 28R SR A ER Y HE43E 20kg~39k g 20%
39|aRELiE FEE 50~99 7L 28R SR FER Y HE4)SE 10kg~19kg 10%
40| BREJE e 20~29 AL 238 ) e Skg LUF —
41| BRESE S — Xk 10~19 7L 238RI SR A ER Y BRAg Skg~ 9 kg —
A2 |BREJE S — Xk 20~29 AL 238 R SR A ER Y g 5kg~ 9 kg —
43| aRESE S — Xk 10~19 7L 238R SR A ER Y BRAg Skg~ 9 kg —
A4 | BREJE T —X s 20~29 7= L 23E B A ER V) N 20kg~39k g —
45| R B E S5 —X s 10~19 7L 23ERI SR A ER Y B Skg~ 9 kg —

46 |BREJE S — Xk 30~49 AL 39 A SR A ER Y g 20kg~39k g 30%
A7 |BRETE S —X s 30~49 7L 35 A SR A ER ) R85 Skg~ 9 kg —
A8|BREJE > — X 50~99 AL 39 A SR A ER Y B g 20kg~39k g 40%
49| R B JE S — Xk 20~29 7L 35 A SR FER Y N Skg~ 9 kg —
50 |BREE S5 — Xk 30~49 75 L 31 A SR A ER Y ERBE 20kg~39k g 30%
51|BREE OYEZITRRET 4L HY 3m A K A ER ) LIEEZp:] 5kg AT —
52|BR B s O EZITVRR T L ) 3N A BB LIEEZ/bE:| 5kgA T —
53|EREE aAYEZT>RR LT 4L HY A1[E] B HHR Y Y h 5kg A —
54 |BREE aAYEZTYRR T =L m L A1lE SR HERY kR S5kg AT —
55|8REE AYE-Z TR ET Ly =L AllE K HER L) a4 h 5kg AT —
56 |BRE S AYE=ZT R T MmL oL A1llE KA ER Y HE) 8 S5kg AT 10%
57 8RB S R, N— 50~99 7L A1E SR AER Y LELZE] Skg~ 9 kg 10~20%
58|ERE S JERE. /N— 50~99 oL A1llE B A HR Y e H 5kg~ 9 kg 10%
59|EREE EBE. /N— 50~99 s L AllE SR A HR Y LIEEZpE] 5kg~ 9 kg —

60 |ERE/E BBEE. /N— 30~49 =L AllE B A HR Y e H 5kg~ 9 kg —
61|8REE JEEE, N— 30~49 AL A1E SR AERY HEY3H 5kg~ 9 kg —
62|EREE BBEE. /N— 50~99 xL A1llE B A HR Y e H 5kg~ 9 kg 30%
63 |8REE EEE. N— 30~49 L A1E SR AER Y HEW3H 5kg~ 9 kg 10%
64 |8REE EEE, N— 50~99 7L A1E SR A ER Y HE¥ 3 20kg~39k g 15%
65| 8RB 5 JEEE, N— 20~29 L A1E SR AER Y HEW3H Skg LT —
66 |ERE/E BBEE. /N— 20~29 T L A1llE B A HR ) LIEEZpE S5kg LUF —
67 |BREIE BBEE. /N— 30~49 7L A1E SR AER Y HE4 3 10kg~19kg 30%
68| 8RB S5 EEE., N— 50~99 AL A1E SR A ER Y HE43H 10kg~19kg 40%
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£17. 77V =2+ 7 v 7 o BRI ERERE (2024) B

SR ETE B T8/ HER RIS BB R 2t 5 & 0236 0D EIURER

8 . " SARE ; shBE S EIR R
s fﬁzimgﬁ BEEE [EUUAE  ENRAE IR B FER R/ e L s 5 1505 )

69 |EREJE Z7IV—LRXRET 100~199 H Y 3 Sk HHR ) HEH 20kg~39k g 80~85%
70| BRETSE Z7IU—LXRET 200~299 a» b 3B EH B AHERY LR 20kg~39k g 20%
71| BRESS Z7IU—LXREF 200~299 H L) 3EH B AHER ) HE 8 20kg~39k g 20%
T2|BRE S Z7I)—LRXRET 100~199 7 L pEil=i B AAER L) HE)H 20kg~39k g 0%
73| EREEJE Z7IU—LRXRET 200~299 H Y 3 SR HERY LR 20kg~39k g 20%
TA|BRETSE Zr7IU—LXRET 200~2909 75 L 3 E B AHER Y HE) 3 20kg~39k g 10%~20%
75| BRE S Z7I)—LRXRFT 100~199 7L pil=H B A ER L) HE) I 20kg~39k g 10%~20%
76|EREEJE 77 A7 —F 100~199 HY 3 E B HHR L) HEWIH 20kg~39k g 50%
77| ERE S 7R T7—F 50~99 4 A2[E] B HERY B 20kg~39k g IF(F0
78|BREJE Zr7RA 7 —F 30~49 » ) A2[E] B AHER Y HEW) 3 20kg~39k g IEIF0
79| BRE S 77 R N7 —F 30~49 b A2[E] B HHR ) HEW)SH 20kg~39k g 10%
80|EREJE 7R bET7—F 30~49 » Y A28 SR HERY a4 H 20kg~39k g 10~20%
8l|E&mTi5 BT Ll 7e L A2[E] B HER Y B3 800kg~999kg 30%
82| M5 a5 L 75 L A2[E] B A HR ) HEW) S 400kg~600kg 30%
83| mMmTi5H BT L 7 L A2[E] B HHR Y LR 200kg~400k g 40%
84| T BHmIi5 Ll 7e L A2[E] R HERY BRAE 400kg~600kg 30%
85| BMm T B L 75 L A2[E] B HER ) HE#) 3 400kg~600kg 30%
86| BT 5 BEaTiS ;L 7 L A2[E] B A HR ) HEHH 100kg~199kg 40%
87| M5 HEan T L 7 L A2[E] R HERY a4 100kg~199kg 30%
88| BT BRI L 7 L A2[E] B HERY N4 H 100kg~199kg 30%
89| BMT 5 po ) L 75 L A28 B A HR Y HE) H 200kg~400k g 30%
90| R Ti5H Ean L5 L 7 L A28 B A HR Y AE) 200kg~400k g 50%
91| BRI BRI Ll e L A2[E] B HERY HEH 400kg~600kg 30%
R |BRETH I /L L) A 2] Sk A HX L) HEH)H 2000kg~3000kg 30%
93| ‘R TH BEalis L H Y H2[E] B AAHR Y A& 600kg~800kg 40%
94| B ST Eaa TS L »HY H2[E SR AHHER Y AE4) 1000kg~2000kg 30%
95 | Fh B 4L IR B R oh [EI AL IR B 2% L & L) 278 /NF o — /L |HEYH 5000kg{ E 20%
96 | fEI AL IR B R th L3R e E% L L) 278 NF¥ 22— L [BE 5000kg k£ 30%
97 | R EIALIB B R o AL I8 jits 28 ;L »H Y 2/ A NF¥a—L RS 5000kg X & 20%
98 | RIS IR B ER o S 203 e % L ) 27 A NFa—L RS 1000kg~2000kg 30%
99 | Hh fEI AL IR HEER oh L I8 e 28 L &H ) 278 NF¥a— L [BE 1000kg~2000kg 40%
100 [RGB B o AL IR i a8 L H Y 27 A NF¥a—L RS 5000kg X k£ 30%
101 | R RALLIE B a8 o [ 4038 fifs 28 L » ) 3 H N¥a—L IRE 5000kg{ £ 30%
102 | A ML IR p R& o [EI 2038 fits 28 |mL H Y A 1= NF¥Fa—L RS 3000 ~5000 kg 30%
103 |h RALIR R o L3R e 2% L H Y =ZiE N¥ 22— L [BE 3000 ~5000 kg 30%
104 | R RA4LIR B8 o AL I8 it 2% L b A2[E NF¥a—L RS 2000kg~3000kg 30%
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FHFREHE~OT v —bORER, 7V =2+ 7y FFEHMEEDHRES
DG D [FUGE (28 AT & [FFRE O BFUE IS LT 30% ~40%F2E o [\
THdLWIMEMBEZG 2, b, ZOMBICITHRICEINL 7275790 5 D]
PRICONWTTH 25, MBIEOGE. EMOFEE L OMIBIEER%
LT N, b o/NBIEEER T, ENAE Y X 7y FHROME
N7 2 & TR I N 03, 55D EIGIERARETIC 3 CEIATRE T &
HHE L. BRFBERICEATHETL 72,

UEofREEEZT, 7V =21+ 7 v 7OERNKRIEERICH L CREINATHE
K 40%~30% & i%E L. BUNAIREBE 2 5E L 72,

Z OFER., EEOMEBIE O OFAR 33.4 17 t/FD 30%~40% D [A] I AT HE
B34 10~13.4 /5 b v/ L HEFH S iz,

EWNZ ) =2+ 7y 7 EillEN R TR E (0/4F)
=ENFAERE (/F) X EIGHTED 5 ORI
= 333,864t/4F X 30%~40%
= 100,159t/4F~133,545t/4F

(3) EANFMRER

EHEEZICLDZ ) =X Ty 7% LA O B TREFRERS R IZUAT O
LBV THL, ENTIIE DR VH, BEICT Y -+ F v 7% RilZ [EUYX
L. BHOEEHRE A 7 —DBRE & LT 3 2EHIEEEGFEHEASR TH
AR AECLZREBNR Y =2+ 7y 7F EHOBIN DSR4 7 =Rk L
LTHAHE N2 ETCOTRIEIUTOEE Y TH D,
O Z AHTLEE T

RN e G R R LB ERR > DA S 72 7 ) — X b 7 v VR LR, —
HEE e (—3, BB L w258 3MERICERNE) L, FElmcETh
BIKGRTEFE DR & D BERTTON D, ZOBRICIALREDBS L% 3
H~4 EHKG - T E LTCBREINZDOHICRK T TH % Fh LIRSS T
E~NEAIND,

@ LR R TR

HiEDHENIZZ D 2 Th s b, 2V =2t 7y 7 Eild M
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ET0, ZOFRETRECHEICHH SN2 05 H (b, 7uh )k
D) kPRI T2 bH L, 7YV =R Ty THEREIY —
Zb Ty FRICEWCREKEME L, 27—+ 7y 7N CERAIED T L5
Uy EHRRIG R R C Uy RRERIBBEICHAE L Tv 568, AR
TRET AV S &G L 72EB % RET 2 2 LT FRIL Tz PRIER
VIREEINE 70, THITEH0B%RL o722 ) —2 + 7 v 7% Lok
W E 5, ZD7®, KFEA L VIEH (pH) ZHEICGED T 37291, KEE
ftFr Vv Gitky —%) %z, 60°C~70°CTMEGEA L <RI %17
9. TOBCKIGY & LTRL L 72 E B 2s 3 H~5 HIFEERRE S h 3, &
B, COBRICERRAMOBILLHLOREZIEE L., MoK O 51
L7 % [fli] ORED LERK LN,

#£18. 7V =Rt 7y FF WU TRE~ZAANT VR
100 kgt A & L THITEROEE

(MFEHRA)

WA RS e

3 AHIALE 30%~40% 60~70 kg

HAIALE 30%~50% 30~50 kg
e 00 30~50 kg

REER (KRB EENEEE
)2 kS T E MATELATU—R Sy T _ BRSBTS Y —X b
FY—Z 5y TR F*iihm DRI S L SR BRI
(A BE100ke £ T) (60~70kg) (30kg~50kg)
(30~40kg) (20kg~30kg)

27. 7Y —A b+ 7 v 7 Eild o =X EROBEFIlE cCo 7 v —

U E N7z 27 ) — R b 7 v 79 Bl PR EE I FF 5 A A FES I TE A
Bl (BEhA 4 7 =KD & LTHHL T3 FEFOEBRHEICL Y., &KW
CEIN X NIz 7Y — A+ T v T Bl 51349 3 H~5 HIRRE S ERAEL & 7%
5, TOfER, BEOREE»ORELZZ Y —X T v 7E Lo A EE
B39 3~6.6 1 t/FREL L HiEEt S Nz,
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ENZY =X+ 7y 7% EmEANFHATRER (o /5F)
=ENEIATRERE (t /) X FALEEAREE X LB
=100,159 t /4E~133,545 t /4 X30%~40% X 30%~50%
= 30,048 t /HE~66,772 t /4F

(4) &%

JEEHOEBORN L E A 2 BRZEUTICE LD S, R, 7Y —X
PHEEZRMIKG (SHASE-S217-2016) 1T TR & T B FESHIIREY 72 » o F4: R
iz AVCHERH L7z, C o, £12. HEZV —X (V) =R+ T v 7
) FEER K UCHEREREE ORHEE ] 1R Lz ko, HEREBIEICR L C
HE ) — 2 DRAEBEBLFREINTE Y, 7)) — 2 L HEKRED &N
D57)—ADEEXTERED 2, T/, [7) — A HER EEHEHE | (HAR
FHEEER T3E2) I XX, TR A ICY TESPEA T 2 ko &
LT, FHEZ Y -3 7 HiE, HREREIL 30 HESRINLTWS,

—J. V=2 7y FilE (Bl 7Y —2 b7y 7 ElSEEL T
HARAE) 2 IR A2 L 728 E O FEAERZ A 5 L JEEIE IR I
RELERHRON, ZOVEII3ERECTH 72, /2. FUL GER) S
H1RE721Z2 7 Hic 1 R2% <, BUEOFE 134 1.5~ 2 » Hic—[\]T
B, HEZY) — A EHRERELZ DT THEINL TWE 7 —R3IZIEA LN
o7z (ONF 2 — AEICUZIRAEY 1< X 2 FEE).

L7zd3o T, BUROIEHFE coBEHETIE, EREOMmEMERIEE X 2
L RERT Ve M3 LR TG L 2B 4 EIRRE I R 2 EEM S D B, %
DEFZTV =R Ty 7 THEL ENT v X Lo T A[REM T Lilos
JEEiCHERNI WEREIN T A[EEELRH V. FINEZRAKRICEDT 5
7290, X0 EHEEICHE 7Y — 20 A E T ARG RIS AL AT 5 B
H5HTEDPRBI NI,
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5 ZFEMEYRICFEIFTOEKE

51 BHY

7Y =R+ 7y R ERMEIRBIEEO/NIBEEE P ORETEHDDS

L BB 3R L BAMRAIRE  (FAF 50 Fta A &5 EE 1697 5) 1Tk D

[FHoKAME. YV v, B Ot D 7 D DRCE R OREZ E L < ¥
F. X3Pk 7o oBlE XM E2EE T 2520135 5WErELHEICE T
X, B afiEICHEREZRT L] EEOOLNTEY, RBIEFEDIEHICE T
LIHERR () —RA T v 7)) OREEZRITEDED 2,

_ SLLEDER (L
I . fes i ifan=Aa Y=
| 5 o 2
it — =
- - — —
ﬁl A

L

, 1}

[E AN
Zﬂa 0n0n w Vi A S L Uﬁncm 0n0n

A=xGETIE | | KEMET

DINZTw T [@@x Diﬁﬂ] (@BEEDRE
EIR

28. 7'V — Z[HEFBEEX

H) GHE#E T AKERFR— L= X D)
K CIRIMRBIEEZICE T 2 HERDFRELEHLL T Y CREE FKE
FHIRATHIRESE 355D 2), 7Y —AMHEROREZR T L i 7Y — X fHERR
O HEWN RFERROIMT. 7)) —AHEFORREM CHEER 2T > 72
BEDYAZICOWTHEFEL TS, (K292H) 5 vo Az aE
DPKERTOEMBINTEH Y, BB ICEH T 2 HERRE & HEERZ AR

REBIZETED TV BH% D %0,
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BREDIDE, BROIKELLY,
T+ TVRBEBROEEBFRICB>TLEVET,
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CBELLE BSNHESIO
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TicEM I NS LIV B TOL TIFET 5,
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7o, MBIECRMEEBOEBAIHDL L, £ OBIETIE, ERHE TK
EROHESE GREYIC 1T 2 PR o, MERFE S ICB 3 2 158 254 61
HRES 77 5) T5mHOMHERTOMEY (B2 niicos) -2+ 5
v 7L OREIHEEE~OT v — MER, £15. SV —-X T v TiF
o BRI EREEFE (2024) O~B)) 2ATH4T L HBEYICEmMEINT
Bo3, BEMOMBIEEZNGR L LZflE WL, EEIC K 2EREED 1
7 HIC 1 [BERGiECTH 2 JEGHARNY. WEBICX 57 ) —X 7 v 7% LiliofR
5 RN 1B EfThbCwv 258 X 2 FIRRE L 27 < EYNICTER2T
bILTWhizneE INTni,

RS MR CHER 2 O REL 27— Ty THEMIZ ) —ZX Ty
TREcOMERE AR < VAl - 2 Ofth o HEFN A3 E 2 ATREMED B 2 BEHIK
LLEMBEE DR R ETHITE, 72, BMBEECRFORMICHAI N
=R T BRI EFIA S N2 GELS . Bk b 0RO E
ZIHT. 72V =2+ 7y P Lo ERELl @ilio LR 2ECED
FHEND, ERDANF 2 —LEINIC X 275, HKEE—HE L 2B
DE., DR OEP LD LT L WEORINTIIRL, YV -7y 7FLE
%72 5 XFETTTHTCRINEZIT) RETH D 2 Lk, DR AGHE
AT IO FHEL S DM I T3 HTH 3,

WU R 2 A IV I TCT Y =R Ty Thor ) =27y 7 EoBE
fibnim e, HRHESR L¥ S0 7 ) — A HERZEMOERERTICH 2
fRUEHSE 77 Y — X & 1.9 kg~249 kg (FFA AR 6.0~750L /min IC X > TED
LbNTW3) A TCLEI»D, 7V —2 7y 7F Rz oFFNET
KB ITTRAVAAL TL v, AL TKEBICHNWAALLZE ) —RX Ty
R IE AR TGE CRKPMO TKERELTL I, Z 5 6 ERMIC
WA %2 BINT 2 L ZIEFICHEEICLTLE ),

DIEZ#EE 2, MBEFICBT2HEN R ) =X 7 v 7iF EHOREE
07T HUNc#EyIcEfE ., BUNEEFIC X 2 BBEE D mv 27 ) — & b
7 v 7F EMICOWTIIRE»ORE L -k oiE %2 TRKE~ DR ES D
RVIRFECHEIR T 2 C L SA[RETH 2 & PHL, ARFEFETIIFHAEMBEFTTH 2/
BIEFETO7Y) —A 7y 7R EoREo LT X, #lhx4 v Tco
SR BN OWCHETT 2 2 L2 HINE L, REE LI ARKH 728 IC
Fedrb, BEYEETH ZAREETT R MR RBINGHERACIC A 72 BEE %
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T LHHME LTz, KEBTEIREEICETSZ27Y -7y 7 R0
REICr 2 EEBDAHEZBIRTE 2 & PHEI N B MBS IC oW THREE
L. 7V =R+ 7y 7% L2 WE L2 miEREM 2 & oilig oMt ko 7
A b, HhH & 2R O PEIR AT & FEhE L AR O HINTH B IEEMEF] X
ZREVECRIFIF ~ ot ic oW oA 2R T2 2 L2 HWE T 5,
b, i L 2R 0 B TSR & 2 oREEIc o Wik, Ko T{RES
VI NDGH RO FHTAEROMEE | ICCTHRET 2dDL T 5,

5.2 ShEM[ER D FRET

(1)  HREEFEIIE

FERIEE L 2 HEREM CoOT R FEIAEEZITI ICH =0, EEIMIEFRER
FEfl AR M OHEEE/mE b 2RAtho a7 ) 4 7 4 7ICCTEEEICH
JIRIRE 7 S TR el % 6 3 2 2ERmEEEm R AEASHABIC X 25
B (7 74 Y —CofRFEA M) ZBECEINL CTWw 2 REBIEEZ Y X b T
v 7L, REE~OWHI TR L, B LUHERENESE % MGEE R IEPH & L7,

(2)  WfREIT & DG

7Y —A+ 7y R EMO BT EO FE R EIRDTE B FE0D %
HELL T, BB EFIC I T 28R EIITEIC O W CHIEBBE 21T 0», RERE
ICHREE 2 AT 5 MIUTEZRE L. % O BRI ikl EM <D BEISEEEZ 1T
Do

MBIEFICE T2 7 ) -2 7 v 7HEICE T 205 EL

KAEE DOARMEGEIC AT T, BRBIEDO VN7 ) — A+ J v 77 LWED
Ffw - BINSEECH 2 1 » ARRE 2z Lk & L 7,

(3) AR Tk ORREE

MREES 2% BB EZ ED . 2 OEIRTTEIC X > THIA S 77 ) — &
b 7w 7R e UCHI R RTRE 2 ihllE 2 BUS 3~ 2 S5k ic o W TG L. BRI
G2 IS L 2 OBEHFEZWELEL 72,
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SRR

(1) REEHIPH, SERNT R ORIE

ERRICEE L 2R RINTECo T 2 P EIEERITI ICH -0, Eikict ]
RE 7 B HE il 2 A 3 5 2ERmEFEmRHAEASHABIC X 2 R
W (794 —CcofHFEAM) ZEICEINL CTWA3MBEERZ YA T v 7
L, REE~OWHZEEL, B LHAZRENE 4 5RO IR 48585
L& ek 2 1T, BN R % EE L 72, ENREITROL B TH
%,

#19. JMEEENLT = b EAFSE D R b

R R BfERE R HiEshn | HEDMH
%550 (1 H) (H) % [EUNGHAE | I
ERE A 100~199 2 [a] 20 kg~39 kg REP) it e HHLY
FYE A — 1 [[] 10 kg~19 kg R P HHLY
T—AVA 10~19 RGN 20 kg~39 kg B PHHLY
EEZ/NH
JEEE A 50~99 1 [ELLF 5 kg~9 kg REY it B HELY
77 ILZXA [100~199 4 [n] 20 kg~39¢g REY it P HELY

(2)  HWABENN T i 0 EE

7)) =R b7y FE LMo RITEG B Lk IFEk] ks
ENREN BT ETH S5, 3. M [FE5HX] o Ls o 23RE)NE
IC B\ T hall 75 RN i 7% 3#0E L 72,
O BT EOFEE

(7) Kkt
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