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(４) ワークショップの開催（2018 年 5 月 9 日） 
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Methodology: modeling

Supposing

W1: Waste oil, W2: Waste cloth, W3: Non-hazardous waste, W4: Old dumped waste

If we get

Oil = f1(W1, W2, W3, W4)

Lime = f2(W1, W2, W3,W4)

Water = f3(W1, W2, W3, W4)

Ash     = f4(W1, W2, W3, W4)

Then

We can calculate the cost.

3

Our model

Available data

Hourly data throughout of the test run

Function “f”

f=C0+C1*W1+C2*W2+C3*W3+C4*W4

Multiple linear regression

Determination of Cs

Not significant factors were omitted.

4

Model Waste WasteOil WasteCloth WasteClothR NonHazardousIW DumpedWaste Water OilTotal OilFirst OilSecondary BottomAsh FlyAsh Lime Electricity

1 25 6.25 18.75 0 0 0 0.057 72 66 6 0.03 1.43 2.14 19

1 75 18.75 56.25 0 0 0 0.209 60 51 9 0.10 4.30 6.42 22

1 130 32.5 97.5 0 0 0 0.412 56 55 1 0.17 7.45 11.12 24

1 105 26.25 78.75 0 0 0 0.415 52 49 3 0.14 6.02 8.98 23

1 100 25 75 0 0 0 0.592 47 47 0 0.13 5.73 8.56 23

1 100 25 75 0 0 0 0.591 43 45 0 0.13 5.73 8.56 23

1 65 16.25 48.75 0 0 0 0.492 40 36 4 0.09 3.73 5.56 22

1 115 28.75 86.25 0 0 0 0.598 63 50 13 0.10 1.57 3.89 21

1 130 32.5 97.5 0 0 0 0.745 49 49 0 0.11 1.77 4.40 24

1 115 28.75 86.25 0 0 0 0.499 45 47 0 0.10 1.57 3.89 24

1 110 27.5 82.5 0 0 0 0.455 15 14 1 0.09 1.50 3.72 21

1 127.5 31.875 95.625 0 0 0 0.444 0 0 0 0.11 1.74 4.32 19

1 107.5 26.875 80.625 0 0 0 0.87 33 35 0 0.09 1.46 3.64 23

1 85 21.25 63.75 0 0 0 0.253 63 51 12 0.09 5.13 6.54 20

1 100 25 75 0 0 0 0.574 61 50 11 0.11 6.04 7.69 24

1 100 25 75 0 0 0 0.531 55 49 6 0.11 6.04 7.69 24

1 100 25 75 0 0 0 0.988 52 52 0 0.11 6.04 7.69 24

1 75 18.75 56.25 0 0 0 0.798 40 34 6 0.08 4.53 5.77 23

1 100 25 75 0 0 0 0.652 41 0.11 6.04 7.69 23

1 105 26.25 78.75 0 0 0 0.18 63 53 10 0.09 3.52 4.20 22

1 100 25 75 0 0 0 0.516 57 53 4 0.08 3.35 4.00 24

1 95 23.75 71.25 0 0 0 0.664 51 46 5 0.08 3.18 3.80 24

1 95 23.75 71.25 0 0 0 0.702 45 39 6 0.08 3.18 3.80 22

1 105 26.25 78.75 0 0 0 0.747 45 41 4 0.09 3.52 4.20 22

1 100 25 75 0 0 0 0.732 45 36 9 0.08 3.35 4.00 24

1 95 23.75 71.25 0 0 0 0.166 71 53 18 0.06 3.14 3.68 22

1 105 26.25 78.75 0 0 0 0.625 65 53 12 0.07 3.47 4.07 25

1 100 25 75 0 0 0 0.664 55 37 18 0.07 3.30 3.88 23

1 95 23.75 71.25 0 0 0 0.723 49 36 13 0.06 3.14 3.68 24

1 100 25 75 0 0 0 0.714 46 34 12 0.07 3.30 3.88 23

1 105 26.25 78.75 0 0 0 0.85 40 31 9 0.07 3.47 4.07 23

SN Utility W1 W2 W3 W4
1 Water 0.508 0.230 0.153 0.509
2 OilTotal -0.160 0.422 0.437 0.470
3 OilFirst 0.809 -0.285 2.15 * -0.378
4 OilSecondary -1.69 * 1.38 * -2.55 * 1.50 *
5 Electricity 0.0909 1.61 2.60 0.363
6 BottomAsh 2.58 * -2.07 * 3.47 * -0.882
7 Lime -0.649 1.35 * 1.48 * 0.230

t-Values expressing the significance
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1

トゥアティエンフエの
ごみ処理

フエ市 2018年5月

2

・トゥアティエンフエ省はベ
トナムの中部沿海域の地方で
あり、面積：5.033,2㎞2、人
口：約1.130.000人

・フエ市、フオントゥイ区、
フオンチャー区、ナムドンと
アルイと言う山の町2つ、デ
ルタの町4つ（クアンディエ

ン、フォンディエン、フー
ヴァン、フーロック）合計9

の行政区域を含む
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3

生活ごみ

・JICAと国土省インフラ技術局のサポートを頂き、2016年6月
にトゥアティエンフエ省が「2050年のビジョンをもち2030年

までのごみ処理計画」を発行した。本計画を公表して実施を
進んでいる。
・現在省内の発生する生活ごみ：570トン／日
・取集量：495トン／日

・処理：現在主に埋め立ての形で処理されている。衛生基準
を満たす場所は2か所あり。トゥイフオン処理所で1日に200ト
ンくらいがコンポストされている。

4

産業ごみや有害ごみ

・経済団地2か所、工業団地が6か所あり。その団地に活躍し

ている企業はみんなごみ収集・処理に関して契約を締結して
いる。
・有害ごみ：「2020年までトゥアティエンフエ省の有害ごみ

取集・搬送・処理の提案」が承認された。有害ごみ発生所の
リストアップを実施した。結果として、有害ごみ105種類あり、
有害ごみ発生所として登録したのは196企業であった。
・省内発生している有害ごみは1日に900キロくらい、毎日収
集・処理され、徹底的に管理されている。
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5

HEPCOの有害ごみ取集・処理

有害ごみの管理する許可を頂いた省内唯一の企業であるHEPCOには、
処理できる有害ごみの種類がまだ少ない状態である。今後Actree社や

その他の焼却炉、ごみ処理設備を追加して、その他すべての有害ご
みを書類できるように許可が取れるように申請する。

6

ACTREE焼却炉を有効的に運用する

焼却炉の許可書の手続きを完成し、続いて焼却炉を有効的に運用でき
るように約束する。
・まず、焼却炉が使用できるように許可書を申請する
・顧客に情報を提供し、ごみ焼却のサービスの広告をする。

・経済的に焼却炉を運用する。発熱量の高いと低いごみ、有害ごみと
無害ごみ、古い埋め立てのごみを含めて処理する。焼却炉を連続的に
運用する。
・焼却炉の維持メンテナンス等に関してActree社と連絡を継続。
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(５) 有害廃棄物に関する潜在的顧客の検討 
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１. Outline of the Project 

i) Project name 

 Socialist Republic of Vietnam, Verification Survey with the Private Sector for 

Disseminating Japanese Technologies for Municipal Solid Waste Incineration and 

Landfill Rehabilitation 

ii) Target site 

 Thua Thien Hue Province in Vietnam 

iii)Vietnamese counterpart 

 Thua Thien Hue People’s Committee 

iv) Project duration 

 30 January 2015 – 31 October 2018 

v) Project purpose 

 To improve unsanitary situations of final disposal sites as well as to expand the lifetimes 

of the landfills by waste reduction in terms of volume and weight through the 

development of technically and economically sustainable solid waste incineration 

system (multi-purpose incineration model) in Vietnam 

vi) Contents of the Survey 

a) Verification 

 Facilities with proper a scale and technologies suitable for Vietnam will be constructed. 

 Avoidance of secondary pollution for incinerating various types of waste will be 

considered carefully. Especially, safety will be secured when incinerating waste 

containing hazardous substances. 

 An experimental facility will be manufactured considering local conditions and 

information. 

 Training programs will be provided for developing human resources through technical 

guidance on operation and maintenance for the experimental facility. 

 A solution for lifetime expansion of landfills will be proposed based on the experiment 

using the multi-purpose incinerator. 

b) Dissemination 

 A profitable model for sustainable solid waste management will be proposed. 

 An integrated solid waste management system including a fee recovery system by the 

counterpart agency will be proposed for generating an integrated solid waste 

management. 

 The result of the project will be shared with related agencies, aiming the nationwide 

dissemination of the experimental facility. 

 A formation for providing waste management services will be formulated coopering 

with some local partners such as HEPCO which can implement solid waste incineration 

including landfill rehabilitation. 
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２. Project implementation 

(１) Verification 

 An incinerator with the capacity 

of 1.2 tons per day (100 kg/hour) 

was constructed in the major 

landfill of Thua Thien Hue 

Province: Thuy Phuong Landfill. 

This small experimental 

incinerator can be used for various 

types of waste. 

 The incinerator is equipped with 

an advanced gas treatment system 

using a bag filter. 

 The process flow is shown below. 

 
Figure Process flow of Actree’s incinerator 

 An experiment was planned for four types of combinations of waste composed of 

hazardous industrial waste (waste oil and waste cloth), non-hazardous industrial waste 

and excavated waste from the landfill, changing of the mixture rates 
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Table Experimental models by the mixtures of various types of waste  

Models 

Hazardous waste Non-hazardous waste 

Total 
 

Hazardous industrial waste 

 
Non-hazardous 
industrial 
waste 

Waste 
similar to 
landfill 
excavated 
waste 

Waste oil Waste cloth 

Model 1 
100.0% 25.0% 75.0% 0.0% - - 100.0% 
100kg/h 25.0kg/h 75.0kg/h 0 - - 100kg/h 

Model 2 
30.0% 7.5% 22.5% 70.0% 55.0% 15.0% 100.0% 
30kg/h 7.5kg/h 22.5kg/h 70kg/h 55.0kg/h 15.0kg/h 100kg/h 

Model 3 
20.0% 5.0% 15.0% 80.0% 65.0% 15.0% 100.0% 
20kg/h 5.0kg/h 15.0kg/h 80kg/h 65.0kg/h 15.0kg/h 100kg/h 

Model 4 
10.0% 2.5% 7.5% 90.0% 75.0% 15.0% 100.0% 
10kg/h 2.5kg/h 7.5kg/h 90kg/h 75.0kg/h 15.0kg/h 100kg/h 

 

 The experiment was conducted from 21 November 2017 to 23 December and the 

amounts of ash (bottom and fly ash), required water, required fuels, required lime and 

required electricity were recorded. 

Table Result of the experiment 

Date Model 

Incinerated 
waste 

Ash 

Water 

Fuel 

Lime Electricity 
Bottom Fly 

1
st
 

chamber 
2

nd
 

chamber 

kg/d kg/d kg/d m3/d L/d L/d kg/d kWh 

11/21 

Preparation by Model 1 

- - - - - - - 268 
11/22 - 0 42 - 74 304 - 230 
11/23 600 2 34.6 3.41 90 288 - 281 
11/24 600 0.1 35.0 3.94 74 327 - 283 

11/27 

Model 1 

560 0.6 33.8 3.86 50 318 43 373 
11/28 600 0.5 38.1 4.32 63 327 24 371 
11/29 600 0.4 19.8 4.37 104 293 23 371 
11/30 600 0.2 11.0 4.14 77 325 24 356 
12/1 705 0.6 9.6 3.81 37 245 24 352 

12/2 Equipment adjustment - - - - - - - - 

12/4 

Model 2 

600 0.8 7.6 3.59 56 370 25 371 
12/5 600 0.6 14.2 3.33 50 353 24 365 
12/6 600 1.4 22.6 3.50 55 346 24 369 
12/7 - - - - - - - - 
12/8 600 0.8 16.8 3.36 65 334 23 371 
12/9 645 0.6 21.4 3.60 41 353 24 370 

12//11 

Model 3 

595 1.6 6.6 3.19 53 383 25 373 
12/12 610 0.8 3.8 3.19 36 375 24 355 
12/13 615 0.4 4.4 3.42 45 387 26 377 
12/14 600 1.4 3.8 2.92 29 349 24 363 
12/15 580 1.8 6.8 3.22 39 376 26 362 

12/16 Equipment adjustment - - - - - - - - 

12/18 

Model 4 

600 2.4 18.6 45.00 45 395 26 326 
12/19 605 0.8 19.4 2.96 32 335 24 367 
12/20 600 0.6 21.2 3.28 33 354 23 376 
12/21 600 1.2 21.2 3.47 33 361 24 373 
12/22 500 0.8 19.0 2.57 34 317 20 362 

12/23 Equipment adjustment - - - - - - - - 

 

 The experiment was ended after recorded good data and proved that the incinerator can 

properly incinerate various types of waste of Vietnam. 

 By using the data obtained from the experiment, the profitability of the facility was 

estimated by estimating the prices of the tipping fees paid by the waste generators so as 

to reach the break-even points. If only hazardous waste are incinerated, the tipping fee 

for them 9000 VND/kg. If 50% of non-hazardous waste including landfill excavated 

waste, the high prices for hazardous waste of 16000 VND/kg have to cover the low 

prices for non-hazardous waste. 
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Figure the prices of the tipping fees for hazardous waste so as to reach the break-even points 

 In the course of the experiment, six members of HEPCO (solid waste operator of Thua 

Thien Hue Province) were trained for how to operate and maintain and how to ensure 

safety by using the operation manual so that HEPCO can operate the incinerator by 

itself even after the project.  

 An training tour in Japan was effectively implemented for two members of HEPCO in 

December 2017. 

(２) Dissemination 

 Based on the data analysis analyzing the data recorded in the experiment, the facility 

may reach the break-even point by the tipping fee of 9000 VND/kg for hazardous waste 

when only hazardous waste is incinerated for 24 hours continuously. In the case of 

mixture incineration with non-hazardous waste including excavated waste from existing 

landfill, the tipping fee of 16000 VND /kg for hazardous waste makes the facility 

profitable, when the mixture rate is 50%.  

 A workshop was held on 9 May 2018 in 

Thua Thien Hue Province and the result 

of the project was shared with the 

participants. On the same day, the 

opening ceremony was also held in the 

facility location. 

 The survey team visited the top seven 

factories sharing nearly 90% of 

generated hazardous waste in Thua 

Thien Hue Province in July 2018 and 

the availability of the incinerator was discussed so that enough amount of waste will be 

secured even after the project. 
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３. Business development 
 Cooperating with some Vietnamese companies, some supervisors will be dispatched by 

Actree upon necessity. 

 When some potential customers appear, Actree will place a business office cooperating 

with some Vietnamese companies. 

 Actree will establish a parts supplying office in Vietnam cooperating with some 

Vietnamese companies. 

 Marketing will be started from the some potential customers which participated in the 

workshop and the trade fair held by MONRE. Keeping a good relation with HEPCO, 

the incinerator in Thua Thien Hue Province will be utilized as a model plant. 
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