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https://www.chiyodacorp.com/en/purposestory/co-creation/spera-hydrogen/
https://www.chiyodacorp.com/en/purposestory/co-creation/spera-hydrogen/
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https://www.chiyodacorp.com/en.service/lowcarbon/hydrogen/demonstration/


：

Capacity (kL) 14 21 24 26

Length (mm) 6,058 6,058 6,058 6,058

Width (mm) 2,438 2,438 2,438 2,438

Height (mm) 1,980 2,591 2,591 2,591

Tare weight (kg) 2,980 3,420 3,540 3,890

MCH Loading

(tonne)(*)
10.2 15.4 17.6 19.0

H2 Contained

in MCH (tonne/Nm3)
0.63 / 7,022 0.94 / 10,534 1.07 / 12,038 1.16 / 13,042

Toluene Loading

(tonne)(*)
11.6 17.4 19.8 21.5

* Filling Rate ：95% of Tank Capacity,   Specific Gravity：0.77 (MCH), 0.88

(Toluene)

Towing by trailer Container on railway bogie 
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https://www.globalconstructionreview.com/mongolia-and-china-agree-plan-to-connect-rail-networks/
https://www.globalconstructionreview.com/mongolia-and-china-agree-plan-to-connect-rail-networks/
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MCH

MCH

MCH

MCH

MCH MCH

TOLTOL
Dehydrogenation

H2

①

②

③

④
HydrogenationWater Electrolizer

H2

Water

Electricity

⑤⑥



 

Coal and 
Products

83.4%

Oil
11.7%

Hydro
0.0%

Solar
0.1%

Wind
0.2%

Primary 
Biomass

3.7%

Electricity
0.9%

2020





1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13 14

4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.10

Motor 

Gasoline   

Aviation 

Gasoline
Jet Fuel Kerosene 

Gas/Diesel 

Oil 
Fuel Oil    LPG      Lubricants

Bitumen, 

Asphalt 

and 

Petroleum 

Jelly

Other 

Petroleum 

Products

1. Indigenous Production 37,283 1 556 0 0 0 0 0 0 0 0 0 0 0 0 61 7 15 39 0 0 0 597 38,498

2. Imports 5 1 0 1,842 615 21 47 0 1,042 3 47 22 44 0 0 0 0 0 0 0 147 0 0 1,994

3. Exports -34,639 -8 -554 -2 0 -2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -4 0 0 -27,074

4. International Marine/Aviation Bunkers 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5. Stock Changes 2,828 0 -2 58 13 2 0 0 44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,892

6. Total Primary Energy Supply 5,478 -6 0 1,898 628 21 47 0 1,086 2 47 22 44 0 0 61 7 15 39 0 143 0 597 16,311

8. Total Transformation Sector -4,997 420 0 -2 0 0 0 0 0 -2 0 0 0 0 0 -61 -7 -15 -39 0 609 1,412 0 -2,608

8.1 Electrcity Plant -82 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -61 -7 -15 -39 0 71 0 0 -72

8.2 Heat Plants -1,070 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -12 537 0 -534

8.3 CHP -3,421 0 0 -2 0 0 0 0 0 -2 0 0 0 0 0 0 0 0 0 0 549 876 0 -1,998

8.4 Other Transformation -424 420 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -4

9. Loss & Own Use 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -163 -193 0 -357

10. Discrepancy 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11. Total Final Energy Consumption 482 414 0 1,895 628 21 47 0 1,086 0 47 22 44 0 0 0 0 0 0 0 588 1,219 597 5,195

12. Industry Sector 0 0 0 385 0 0 0 0 385 0 0 0 0 0 0 0 0 0 0 0 317 323 0 1,025

13. Transport Sector 24 2 0 1,420 628 21 47 0 701 0 0 22 0 0 0 0 0 0 0 0 25 38 0 1,510

13.2 Rail 24 2 0 104 0 0 0 0 104 0 0 0 0 0 0 0 0 0 0 0 5 38 0 174

13.3 Road 0 0 0 1,295 628 0 47 0 597 0 0 22 0 0 0 0 0 0 0 0 20 0 0 1,315

13.4 Aviation 0 0 0 21 0 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21

14. Other Sector 458 412 0 46 0 0 0 0 0 0 46 0 0 0 0 0 0 0 0 0 247 857 596 2,615

14.1 Residential 456 412 0 46 0 0 0 0 0 0 46 0 0 0 0 0 0 0 0 0 141 527 596 2,177

14.2 Commercial, Public Service & Others 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 106 331 0 438

14.3 Commercial & Public Service 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 203 0 263

14.4 Others 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 127 0 175

15. Non-energy Use 0 0 0 44 0 0 0 0 0 0 0 0 44 0 0 0 0 0 0 0 0 0 1 45

SECTOR / ENERGY SOURCES Primary 

Biomass
Total

Water 

Energy 

(Hydro)

Solar 

Energy

Wind 

Energy

Nuclear 

Energy
Electricity HeatCoal

Coal 

Products
Crude Oil

Petroleum  

Products

Natural 

Gas

Renewable 

Energy



・ 

・ 

・ 

Coal and Products
17%

Oil
37%

Primary Biomass
12%

Electricity
11%

Heat
23%

2020





 



 

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13 14

4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.10

Motor 

Gasoline   

Aviation 

Gasoline
Jet Fuel Kerosene 

Gas/Diesel 

Oil 
Fuel Oil    LPG      Lubricants

Bitumen, 

Asphalt 

and 

Petroleum 

Jelly

Other 

Petroleum 

Products

1. Indigenous Production 79,703 556 0 204 23 50 131 1,318 81,781

2. Imports 0 0 4,839 2,033 26 58 0 2,514 0 103 61 44 0 4,839

3. Exports -67,953 -15 -556 0 0 -68,525

4. International Marine/Aviation Bunkers 0 0 0

5. Stock Changes 0 0 0 0 0

6. Total Primary Energy Supply 11,749 -15 0 4,839 2,033 26 58 0 2,514 0 103 61 44 0 0 204 23 50 131 0 0 0 1,318 18,095

7. Total Transformation Sector -10,740 926 0 0 0 0 0 0 0 0 0 0 0 0 0 -204 -23 -50 -131 0 1,397 2,589 0 -6,032

7.1 Electrcity Plant -1,845 0 -204 -23 -50 -131 572 0 -1,477

7.2 Heat Plants -2,057 0 -272 812 -1,517

7.3 CHP -5,903 0 1,096 1,778 -3,029

7.4 Other Transformation -934 926 0 -9

8. Loss & Own Use 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -260 -347 0 -608

9. Discrepancy 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10. Total Final Energy Consumption 1,010 911 0 4,839 2,033 26 58 0 2,514 0 103 61 44 0 0 0 0 0 0 0 1,136 2,242 1,318 11,455

11. Industry Sector 0 0 0 784 0 0 0 0 784 0 0 0 0 0 0 0 0 0 0 0 645 659 0 2,088

12. Transport Sector 0 0 0 3,909 2,033 26 58 0 1,729 0 1 61 0 0 0 0 0 0 0 0 60 39 0 4,008

12.1 Rail 0 0 0 146 0 0 0 0 146 0 0 0 0 0 0 0 0 0 0 0 5 38 0 189

12.2 Road 0 0 0 3,679 2,033 0 0 0 1,584 0 1 61 0 0 0 0 0 0 0 0 55 1 0 3,735

12.3 Aviation 0 0 0 84 0 26 58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 84

13. Other Sector 1,010 911 0 102 0 0 0 0 0 0 102 0 0 0 0 0 0 0 0 0 431 1,544 1,317 5,315

13.1 Residential 1,008 911 0 102 0 0 0 0 0 0 102 0 0 0 0 0 0 0 0 0 311 1,164 1,317 4,812

13.2 Commercial, Public Service & Others 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120 380 0 503

13.3 Commercial & Public Service 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 74 253 0 327

13.4 Others 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 127 0 176

14. Non-energy Use 0 0 0 44 0 0 0 0 0 0 0 0 44 0 0 0 0 0 0 0 0 0 1 45

SECTOR / ENERGY SOURCES
Electricity Heat

Primary 

Biomass
TotalCoal

Coal 

Products
Crude Oil

Petroleum  

Products

Natural 

Gas

Renewable 

Energy

Water 

Energy 

(Hydro)

Solar 

Energy

Wind 

Energy

Nuclear 

Energy
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1A. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13 14

4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.10

Motor 

Gasoline   

Aviation 

Gasoline
Jet Fuel Kerosene 

Gas/Diesel 

Oil 
Fuel Oil    LPG      Lubricants

Bitumen, 

Asphalt 

and 

Petroleum 

Jelly

Other 

Petroleum 

Products

1. Indigenous Production 69,818 556 0 16,332 23 14,565 1,744 1,318 88,024

2. Imports 0 0 4,839 2,033 26 58 0 2,514 0 103 61 44 0 4,839

3. Exports -3821 -67,953 -15 -556 0 0 -72,345

4. International Marine/Aviation Bunkers 0 0 0

5. Stock Changes 0 0 0

6. Total Primary Energy Supply -3,821 1,865 -15 0 4,839 2,033 26 58 0 2,514 0 103 61 44 0 0 16,332 23 14,565 1,744 0 0 0 1,318 24,338

7. Total Transformation Sector 5,739 -1,863 15 0 0 0 0 0 0 0 0 0 0 0 0 0 -16,332 -23 -14,565 -1,744 0 1,533 2,589 0 -3,060

7.1 Electrcity Plant -1,845 0 -16,332 -23 -14,565 -1,744 16,700 -1,477

7.2 Heat Plants -1024 0 0 0 -135 812 -348

7.3 CHP -4106 0 0 0 1,096 1,778 -1,232

7.4 Other Transformation -18 15 0 0 -3

7.5 Hydrogen Production 10869 0 0 -16,128 -5,259

8. Loss & Own Use 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -379 -347 0 -727

9. Discrepancy 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 0 17

10. Total Final Energy Consumption 1,918 2 0 0 4,839 2,033 26 58 0 2,514 0 103 61 44 0 0 0 0 0 0 0 1,136 2,242 1,318 9,537

11. Industry Sector 0 0 0 784 0 0 0 0 784 0 0 0 0 0 0 0 0 0 0 0 645 659 0 2,088

12. Transport Sector 0 0 0 0 3,909 2,033 26 58 0 1,729 0 1 61 0 0 0 0 0 0 0 0 60 39 0 4,008

12.1 Rail 0 0 0 146 0 0 0 0 146 0 0 0 0 0 0 0 0 0 0 0 5 38 0 189

12.2 Road 0 0 0 3,679 2,033 0 0 0 1,584 0 1 61 0 0 0 0 0 0 0 0 55 1 0 3,735

12.3 Aviation 0 0 0 84 0 26 58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 84

13. Other Sector 1,918 2 0 0 102 0 0 0 0 0 0 102 0 0 0 0 0 0 0 0 0 431 1,544 1,317 3,396

13.1 Residential 1,918        0 0 0 102 0 0 0 0 0 0 102 0 0 0 0 0 0 0 0 0 311 1,164 1,317 4,812

13.2 Commercial, Public Service & Others 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120 380 0 502

13.3 Commercial & Public Service 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 74 253 0 327

13.4 Others 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 127 0 175

14. Non-energy Use 0 0 0 0 44 0 0 0 0 0 0 0 0 44 0 0 0 0 0 0 0 0 0 1 45

SECTOR / ENERGY SOURCES Primary 

Biomass
TotalHydrogen

Water 

Energy 

(Hydro)

Solar 

Energy

Wind 

Energy

Nuclear 

Energy
Electricity HeatCoal

Coal 

Products
Crude Oil

Petroleum  

Products

Natural 

Gas

Renewable 

Energy



 

 

 

 



 



 

1A. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13 14

4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.10

Motor 

Gasoline   

Aviation 

Gasoline
Jet Fuel Kerosene 

Gas/Diesel 

Oil 
Fuel Oil    LPG      Lubricants

Bitumen, 

Asphalt 

and 

Petroleum 

Jelly

Other 

Petroleum 

Products

1. Indigenous Production 67,973 556 0 17,310 23 15,446 1,842 1,318 87,157

2. Imports 0 0 292 0 26 58 0 0 0 103 61 44 0 0 292

3. Exports -42079 0 -15 -556 0 0 -42,650

4. International Marine/Aviation Bunkers 0 0

5. Stock Changes 0 0 0 0 0

6. Total Primary Energy Supply -42,079 67,973 -15 0 292 0 26 58 0 0 0 103 61 44 0 0 17,310 23 15,446 1,842 0 0 0 1,318 86,878

7. Total Transformation Sector 46,511 -67,971 15 0 0 0 0 0 0 0 0 0 0 0 0 0 -17,309 -23 -15,445 -1,841 0 2,143 2,589 0 -1,583

7.1 Electrcity Plant 0 0 -17,309 -23 -15,445 -1,841 17,309 0 0

7.2 Heat Plants -1024 0 0 -135 812 -348

7.3 CHP -4106 0 0 1,096 1,778 -1,232

7.4 Other Transformation -18 15 0 -3

10869 0 -16,128 -5,259

40772 -67,953 0 -27,181

8. Loss & Own Use 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -397 -347 0 -744

9. Discrepancy 0 0 0 0 62 0 0 0 0 0 0 1 61 0 0 0 0 0 0 0 0 0 0 0 62

10. Total Final Energy Consumption 4,432 2 0 0 230 0 26 58 0 0 0 102 0 44 0 0 0 0 0 0 0 1,746 2,242 1,318 7,268

11. Industry Sector 784 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 645 659 0 1,304

12. Transport Sector 1,730 0 0 0 84 0 26 58 0 0 0 0 0 0 0 0 0 0 0 0 0 670 39 0 2,523

12.1 Rail 146 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 38 0 189

12.2 Road 1,584 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 665 1 0 2,250

12.3 Aviation 0 0 0 84 0 26 58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 84

13. Other Sector 1,918 2 0 0 102 0 0 0 0 0 0 102 0 0 0 0 0 0 0 0 0 431 1,544 1,317 3,396

13.1 Residential 1,918        0 0 0 102 0 0 0 0 0 0 102 0 0 0 0 0 0 0 0 0 311 1,164 1,317 4,812

13.2 Commercial, Public Service & Others 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120 380 0 502

13.3 Commercial & Public Service 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 74 253 0 327

13.4 Others 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 127 0 175

14. Non-energy Use 0 0 0 0 44 0 0 0 0 0 0 0 0 44 0 0 0 0 0 0 0 0 0 1 45

Heat
Primary 

Biomass
Total

Solar 

Energy

Wind 

Energy

Nuclear 

Energy
Electricity

7.5 Hydrogen Production

SECTORS/ ENERGY SOURCES Renewable 

Energy

Water 

Energy 

(Hydro)

Hydrogen Coal
Coal 

Products
Crude Oil

Petroleum  

Products

Natural 

Gas



 



 

 



 

 



 

 

 



 

：

：

：  



：

：

：

・ ：

・ ：

・ 

・ ：

・ ：

・ 

 



：

：

：

：

 

Applications

(major classification)

Applications

(medium classification)
Hydrogen Ammonia

Mixed combustion/exclusive combustion

for coal-fired power generation
〇

Mixed combustion/exclusive combustion

for gas-fired power
〇

Heat utilisation (industrial furnaces, etc.) 〇 〇

Engines for ships, etc.
〇 (Short to medium

distance)
〇 (Long distance)

Fuel cells for mobility/stationary use, etc. 〇

Hydrogen reduction iron manufacturing 〇

Total basic chemicals 〇

Electricity

Non-power (Fuel)

Non-power (Raw

material)

Verifi-
cation
Test

Demonstration
Construction

～2025 middle 2030s

Cofiring
or 
100%H2

Technological development for expanding 
cofiring ratio and scaling up

Start of 
Commercial 
Operation

～2030

Cofiring
rate: 30%

～2035 ～2050



 

：

・ ：  

・ ：

・ ～

・ 

Site Place
Participating

Companies
Summary of Plans and Results

Niigata Thermal

Power Station
Niigata Pref.

Tohoku

Elec.Co., Ltd

Hydrogen cofiring demonstration at Niigata

Thermal Power Plant Group 5 (109,000 KW)

began in October 2023, and was the first

hydrogen cofiring test in Japan for a

commercial gas combined cycle thermal

power plant. Hydrogen cofiring rate: 1% by

volume

Verifi-
cation
Test

Demonstration
Construction

2024 late 2020s

20%
Cofiring

Full-scale 
Installation
Work

Start of 
Commercial 
Operation

Burner Development & 
Demonstration Construction

～2030

>50%
Cofiring

100%
NH3-Firing

Verifi-
cation
Test

～2028

Full-scale 
Installation

Start of 
Commercial 
Operation

late 2030s

Developmet of boilers and 
gas turbines

～2035 ～2050

100% NH3
Firing

https://www.tohoku-epco.co.jp/news/normal/1237143_2558.html


・ 

・ 

・ 

・ 

・ 
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【 】

 







 



https://www.adb.org/sites/default/files/project-documents/48030/48030-001-tacr-en_4.pdf
https://www.adb.org/sites/default/files/project-documents/48030/48030-001-tacr-en_4.pdf
https://www.eria.org/uploads/media/Research-Project-Report/2020-17-Mongolia-Energy-Efficiency/10_Chapter_4-Transport-Sector.pdf
https://www.eria.org/uploads/media/Research-Project-Report/2020-17-Mongolia-Energy-Efficiency/10_Chapter_4-Transport-Sector.pdf
https://www.eria.org/uploads/media/Research-Project-Report/RPR-2022-11/09_Utilisation-of-Ammonia.pdf
https://www.eria.org/uploads/media/Research-Project-Report/RPR-2022-11/09_Utilisation-of-Ammonia.pdf
https://iea-etsap.org/E-TechDS/PDF/E12_el-t&d_KV_Apr2014_GSOK.pdf
https://iea-etsap.org/E-TechDS/PDF/E12_el-t&d_KV_Apr2014_GSOK.pdf
https://www.jera.co.jp/news/information/20240401_1863
https://www.meti.go.jp/shingikai/santeii/pdf/20240207_1.pdf


https://www.1212.mn/
https://www.occto.or.jp/access/oshirase/2015/files/20160329_tanka_kouhyou.pdf
https://www.occto.or.jp/access/oshirase/2015/files/20160329_tanka_kouhyou.pdf
https://doi.org/10.1016/j.est.2023.108411
https://www.globalconstructionreview.com/mongolia-and-china-agree-plan-to-connect-rail-networks/
https://www.globalconstructionreview.com/mongolia-and-china-agree-plan-to-connect-rail-networks/
https://tecdn.ams3.cdn.digitaloceanspaces.com/files/2020_06_TE_comparison_hydrogen_battery_electric_trucks_methodology.pdf
https://tecdn.ams3.cdn.digitaloceanspaces.com/files/2020_06_TE_comparison_hydrogen_battery_electric_trucks_methodology.pdf
https://unstats.un.org/unsd/energystats/pubs/balance/2020/bmq.pdf
https://unstats.un.org/unsd/energystats/pubs/balance/2021/bmq.pdf
https://www.eria.org/uploads/media/Research-Project-Report/RPR-2022-11/09_Utilisation-of-Ammonia.pdf
https://www.eria.org/uploads/media/Research-Project-Report/RPR-2022-11/09_Utilisation-of-Ammonia.pdf
https://www.eria.org/uploads/media/Research-Project-Report/RPR-2022-11/09_Utilisation-of-Ammonia.pdf
https://databank.worldbank.org/source/world-development-indicators

