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Table Title Description 

A 
Product Portfolio at Baseline State – Case 

Study 2 

This table summarises the overall material and energy balances for baseline state 

operation (Scenario 1) of Case Study 2. 

B 
Product Portfolio of Scenario 2 – Case 

Study 2 

This table summarises the overall material and energy balances for Scenario 2 of 

Case Study 2. 

C 
Product Portfolio of Scenario 3 – Case 

Study 2 

This table summarises the overall material and energy balances for Scenario 3 of 

Case Study 2. 

D 
Product Portfolio at Baseline State – Case 

Study 3 

This table summarises the overall material and energy balances for baseline state 

operation (Scenario 1) of Case Study 3. 

E 
Product Portfolio of Scenario 2 – Case 

Study 3 

This table summarises the overall material and energy balances for Scenario 2 of 

Case Study 3. 

F 
Product Portfolio of Scenario 3 – Case 

Study 3 

This table summarises the overall material and energy balances for Scenario 3 of 

Case Study 3. 

 

 

                                                           
1 The non-positive values in the table represent input streams, the non-negative values denote the output streams whereas the products with a net output of zero denote the 

complete consumption of intermediate products. 



Table A: Product Portfolio at Baseline State – Case Study 2 (All units in ton/h, except for electricity in kW) 

Components 
Palm Oil Mill Pyrolisis 

Anaerobic 

Digestion 
Fermentation Boiler Transesterifi-cation 

Fischer 

Tropsch 

Steam 

Turbine 
Engine 

Export as 

Animal Feed 
Net Output 

Acetone       1.14             1.14 

Animal Feed                   1.65 1.65 

Biochar   0.64                 0.64 

Biodiesel           0.74     -0.74   0.00 

Biofuel             0.94       0.94 

Bio-oil   1.26       -0.72         0.54 

Butanol       3.33             3.33 

Carbon Dioxide   1.24 1.11   0.07           11.42 

Ethanol       1.70             1.70 

Methane   0.40 18.78   -19.18           0.00 

Fresh Fruit Bunches -50.00                   -50.00 

Syngas   2.15         -2.15       0.00 

Fresh Water -10.00 -14.31                 -24.31 

Electricity -575.00 -63.00   -329.00   -22.00   425.00 564.00   0.00 

HP Steam         419.77     -419.77     0.00 

MP Steam           -283.00   4.00     117.00 

LP Steam -18.75     -0.81       19.56     0.00 

Palm Kernel Shell 3.13       -3.13           0.00 

Empty Fruit Bunches 11.25       -11.25           0.00 

Palm Press Fiber 6.25 -6.25                 0.00 

Palm Oil Mill Effluent 37.00   -28.89 -8.11             0.00 

Palm Kernel Cake 1.65                 -1.65 0.00 



Table B: Product Portfolio of Scenario 2 – Case Study 2 (All units in ton/h, except for electricity in kW) 

Components 
Palm Oil Mill Pyrolisis 

Anaerobic 

Digestion 
Fermentation Boiler Transesterifi-cation 

Fischer 

Tropsch 

Steam 

Turbine 
Engine 

Export as 

Animal Feed 

 

Net Output 

Acetone    1.12      
 

1.12 

Animal Feed          1.65 1.65 

Biochar  0.512         0.512 

Biodiesel      0.68   -0.68  0.00 

Biofuel      
 

0.75    0.75 

Bio-oil  1.00    -0.69     0.31 

Butanol  
 

 3.29       3.29 

Carbon Dioxide  0.992 10.147 
 

0.07      11.209 

Ethanol  
  

1.68 
 

     1.68 

Methane  0.32 18.85  -19.17      0.00 

Fresh Fruit Bunches -50.00 
 

        -50.00 

Syngas 
 

1.72     -1.72    0.00 

Fresh Water -10.00 -11.45         -21.45 

Electricity -575.00 -50.40  -324.66  -21.32  424.77 546.62  0.00 

HP Steam     419.54 
 

 -419.54   0.00 

MP Steam      -274.28  399.78   125.5 

LP Steam -18.75   -0.80    19.55   0.00 

Palm Kernel Shell 3.13    -3.13      0.00 

Empty Fruit Bunches 11.25    -11.24      0.01 

Palm Press Fiber 6.25 -5.00         1.25 

Palm Oil Mill Effluent 37.00  -29.00 -8.00       0.00 

Palm Kernel Cake 1.65  
  

     -1.65 0.00 

 



Table C: Product Portfolio of Scenario 3 – Case Study 2 (All units in ton/h, except for electricity in kW) 

Components 
Palm Oil Mill Pyrolisis 

Anaerobic 

Digestion 
Fermentation Boiler Transesterifi-cation 

Fischer 

Tropsch 

Steam 

Turbine 
Engine 

Export as 

Animal Feed 

 

Net Output 

Acetone    1.00      
 

1.00 

Animal Feed          1.65 1.65 

Biochar  0.64         0.64 

Biodiesel      0.65   -0.65  0.00 

Biofuel      
 

0.94    0.94 

Bio-oil  1.255    -0.661     0.594 

Butanol  
 

 2.92       2.92 

Carbon Dioxide  1.240 10.110 
 

0.07      11.42 

Ethanol  
  

1.49 
 

     1.49 

Methane  0.40 18.78  -19.18      0.00 

Fresh Fruit Bunches -50.00 
 

    
 

   -50.00 

Syngas 
 

2.15     -2.15    0.00 

Fresh Water -10.00 -14.31         -24.31 

Electricity -575.00 -63.00  -288.07  -20.34  425.00 521.41  0.00 

HP Steam     419.77 
 

 -419.77   0.00 

MP Steam      -261.63  400.00   138.37 

LP Steam -18.75   -0.71    19.56   0.10 

Palm Kernel Shell 3.13    -3.13      0.00 

Empty Fruit Bunches 11.25    -11.25      0.00 

Palm Press Fiber 6.25 -6.25         0.00 

Palm Oil Mill Effluent 37.00  -28.89 -7.10       1.01 

Palm Kernel Cake 1.65  
  

     -1.65 0.00 



Table D: Product Portfolio of Baseline State – Case Study 3 (All units in ton/h, except for electricity in kW) 

Components Palm Oil 

Mill 
Pyrolisis 

Anaerobic 

Digestion 
Fermentation Boiler 1 Boiler 3 

Transesterifi-

cation 

Fischer 

Tropsch 
Steam Turbine Engine 

Export as Animal 

Feed 
Net Output 

Acetone       1.14              1.14 

Animal Feed                    1.65 1.65 

Biochar   0.64                  0.64 

Biodiesel            0.74     -0.74   0.00 

Biofuel              0.94       0.94 

Bio-oil   1.26        -0.72         0.54 

Butanol       3.33              3.33 

Carbon Dioxide   1.24 1.11   0.03 0.04           11.42 

Ethanol       1.70              1.70 

Methane   0.40 18.78    -19.18           0.00 

Fresh Fruit Bunches -50.00                    -50.00 

Syngas   2.15          -2.15       0.00 

Fresh Water -10.00 -14.31                  -24.31 

Electricity -575.00 -63.00   -329.00    -22.00   425.00 564.00   0.00 

HP Steam         55.35 364.42     -419.77     0.00 

MP Steam            -283.00   4.00     117.00 

LP Steam -18.75     -0.81        19.56     0.00 

Palm Kernel Shell 3.13       -3.13            0.00 

Empty Fruit Bunches 11.25       -11.25            0.00 

Palm Press Fiber 6.25 -6.25                  0.00 

Palm Oil Mill Effluent 37.00   -28.89 -8.11              0.00 

Palm Kernel Cake 1.65                  -1.65 0.00 



Table E: Product Portfolio of Scenario 2 – Case Study 3 (All units in ton/h, except for electricity in kW) 

Components Palm Oil 

Mill 
Pyrolisis 

Anaerobic 

Digestion 
Fermentation Boiler 1 Boiler 3 

Transesterifi-

cation 

Fischer 

Tropsch 
Steam Turbine Engine 

Export as Animal 

Feed 
Net Output 

Acetone    1.10        1.10 

Animal Feed           1.65 1.65 

Biochar  0.640          0.64 

Biodiesel       0.68   -0.68  0.00 

Biofuel        0.94    0.94 

Bio-oil  1.26     -0.70     0.56 

Butanol    3.21        3.21 

Carbon Dioxide  1.24 10.21  0.03 0.04      11.52 

Ethanol    1.64        1.64 

Methane  0.40 18.97   -19.37      0.00 

Fresh Fruit Bunches -50.00           -50.00 

Syngas  2.15      -2.15    0.00 

Fresh Water -10.00 -14.31          -24.31 

Electricity -575.00 -63.00  -316.98   -21.36  428.71 547.63  0.00 

HP Steam     55.35 368.08   -423.43   0.00 

MP Steam       -274.79  403.49   128.70 

LP Steam -18.75   -0.78     19.73   0.20 

Palm Kernel Shell 3.13    -3.13       0.00 

Empty Fruit Bunches 11.25    -11.25       0.00 

Palm Press Fiber 6.25 -6.25          0.00 

Palm Oil Mill Effluent 37.00  -29.19 -7.81        0.00 

Palm Kernel Cake 1.65          -1.65 0.00 

 

 

 



Table F: Product Portfolio of Scenario 3 – Case Study 3 (All units in ton/h, except for electricity in kW) 

Components Palm Oil 

Mill 
Pyrolisis 

Anaerobic 

Digestion 
Fermentation Boiler 1 Boiler 3 

Transesterifi-

cation 

Fischer 

Tropsch 
Steam Turbine Engine 

Export as Animal 

Feed 
Net Output 

Acetone    0.93        0.93 

Animal Feed           1.65 1.65 

Biochar  0.640          0.64 

Biodiesel       0.60   -0.60  0.00 

Biofuel        0.94    0.94 

Bio-oil  1.26     -0.62     0.64 

Butanol    2.72        2.72 

Carbon Dioxide  1.24 10.629  0.03 0.04      11.94 

Ethanol    1.39        1.39 

Methane  0.40 19.74   -20.14      0.00 

Fresh Fruit Bunches -50.00           -50.00 

Syngas  2.15      -2.15    0.00 

Fresh Water -10.00 -14.31          -24.31 

Electricity -575.00 -63.00  -268.89   -18.81  443.53 482.17  0.00 

HP Steam     55.35 382.72   -438.07   0.00 

MP Steam       -241.94  417.44   175.50 

LP Steam -18.75   -0.66     20.41   1.00 

Palm Kernel Shell 3.13    -3.13       0.00 

Empty Fruit Bunches 11.25    -11.25       0.00 

Palm Press Fiber 6.25 -6.25          0.00 

Palm Oil Mill Effluent 37.00  -30.37 -6.63        0.00 

Palm Kernel Cake 1.65          -1.65 0.00 

 


