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 Currently, the ethanol production increased price. As a result, the gasohol as 
biofuel which the government tries to encourage is getting higher. Therefore, if the 
ethanol production cost can be decreased, as an alternative to reduce gasohol price. 
Now, ethanol price comprise from many expenditure such as primary cost (lands and 
structures), chemical and production cost including public utility cost, maintenance cost, 
labor cost, and marketing, etc. Thus, if the other processes can be analyzed for reducing 
ethanol production cost by value engineering methods that will be encourage the low 
cost of ethanol production and increase the efficiency of energy usage.  

 
Department of Alternative Energy Development and Efficiency needs to study the 

whole of technology and production process for identify the guidelines of reducing the 
ethanol production cost in ethanol commercial manufacturing plants but still producing 
ethanol by the announcement of Department of energy business. 

 
1.   Purposes 

 
1.1 To study and analyze for reducing cost and waste in ethanol commercial 

manufacturing plants as low as possible. 
1.2 To create the ability competitiveness in the ethanol industry. 
 

2.   Scope of Project 
 

2.1 To study and review the data in domestics and international that involved  
the technology of ethanol production such as production process, raw 
material selection, storage of raw material, quality control including the 
reduction of production cost method, and utilization of waste in the 
production process 

  

EExxeeccuuttiivvee  SSuummmmaarryy  
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2.2 Clarification of the implementation process and selection of entrepreneur 
who sold and purchased the ethanol with oil Company that will be 
participated at least 3 plants but must be approval by DEDE before 
implementation. 

2.3 To investigate the production process of participated plants such as 
schematic process, production capacity, raw material, quality control, and 
storage of product, etc. 

2.4 Performed with the representatives from plants to analyze the production 
process and set the energy saving measures or reduce cost and waste 
measure that involved with the ethanol production process by using low 
investment or additional investment by setting the short-term and long-
term plans. The consultant must be evaluated the benefit of investment to 
compose the consideration for entrepreneurs which expense of investing in 
the production process by themselves. 

2.5 Set the measures that involved reducing the production cost in short-term. 
The profit return not less than 0.7 million Baht per year and pay back 
periods within three years 

2.6 Monitoring and evaluation the implementation in participated plants that 
purposed in 2.5  

2.7 Hold workshop to publish the successful cases by representatives from 
participated plants for the attentions from government and private agencies 
with at least participants 50 persons 

 
3.   Project Period 

 
The project period is 8 months since assigned on the contract (4th April - 3rd 

December, 2012). However, due to difficulties in project implementation that must be 
extended the contract for 154 days since the original expiration date on 3 rd December, 
2012 to 5th May, 2013. 
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4.  Guidelines  
 

For the success and effectiveness to implement of reducing the ethanol 
production cost in ethanol commercial manufacturing plants. The consultant has set the 
guidelines into 6 tasks as follow; 

 

4.1  Study and collecting the data of ethanol production technology  

The consultant will be collecting the secondary data from domestics and 
international towards the ethanol production technology including the production 
capacity, raw material selection, storage of raw materials, quality control, reducing the 
production cost, waste water treatment, and utilization of waste from production 
process that are collected the source of data from: 

 

1) Domestics and international websites 
2) Library of the universities and Institutes 
3) Requests for assistance from the relevant authorities. 
4) Others 
 

4.2 Clarification the implementation and selected the participated plants.   

The consultant will be clarifying the implementation process and selected 
of entrepreneurs who sold and purchased the ethanol with oil Company at least 3 
plants to implementation as the following: 

 

1) Public relations / clarify the project. 
2) Prepare the criteria for selected plants. 
3) Selected at least a plant to participate with. 
4) Conclude the participated plants and present to DEDE. 
5) Coordinate with the participated plants. 

 

4.3  Inspection and analysis for setting the measures of reducing the 
ethanol production cost. 

The consultant has determined to inspect and analysis the ethanol 
production process both before and during the operation in the plants including set the 
measures of reducing the ethanol production cost and observe after implementation 
continuously since implement preparation to planning process of reducing the ethanol 
production cost by the operating step as follow; 
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1) Planning to inspect 3 participated plants 
2) Observe and analyze the guidelines to set the measures 
3) Coordination with participated plants to observe the production process. 
4) Coordination with participated plants to set the preliminary measures 
5) Coordination with participated plants to continue observe and analyze 

the production process 
6) Analyze the cooperative measures by value engineering method. 
7) Investment analysis on the measures 
8) Preparing and Planning the short-term and long-term measures 
 

4.4  Setting the energy conservative measures or reducing investment and 
waste in ethanol production process. 

When the consultant has analyzed the measurement of saving energy, 
reduction cost, or reduces waste form the production, including the suitable of 
technique and technology, and analyzing the value of investment. The consultant will 
be presenting for entrepreneur for decision-making to achieve the goal of the project. 
The consultant will be present these measures at the plant for a day. 

 
 4.5  Monitoring and evaluation of measures to reduce the production costs 
in the short-term. 

After the consultant presented these measures to participated plants and 
the entrepreneur has been operating for a while. The consultant will be monitoring and 
evaluated the result of operating or actual energy saving in short-term measures (with in 
project period) in 3 issues as follow;  

1) Investment 
- Does the short-term measure to be financial attractively? 
- Does total returns as equal or more than 0.7 million Baht per year?  
- Does payback period as equal or less than 3 years? 

2) Energy 
- Does the short-term measure to be reduce the energy consumption? 
- How much is the saving in term of energy? 
- How much is the cost reduction from energy savings? 
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3) Environmental 
- Does the short-term measure to be reduced or recover the waste? 
- Does the pollution decrease or recovery the waste recycle? And how? 
- How much is the cost decrease from recover the waste? 

4.6 Workshop 

The consultant hold the workshop to publish the successful cases by 
representatives from at least 3 participated plants and gain the attentions from 
participated plants, ethanol production agencies, DEDE and relevant authorities with at 
least participants 50 persons. 

 

5.  Results and discussion 
 

 Duration from the beginning to the end of this project, the consultant is operating 
under the scope of work completely that can summarize as follow;  
 

5.1 Study and collecting the data of ethanol production technology.  

The consultant collected the involved and useable data including  
(1) Technology and ethanol production process. (2) Selection and storage the raw 
materials (3) Product quality control (4) method of reducing the production cost  
(5) The environmental managing (6) Value engineering (7) Principle of energy 
conservation and (8) Motion and Time Study 

 

5.2 Clarification the implementation and selected the participated plants.  

5.2.1 The consultant hold the seminar to clarify the details of project on 
30th May, 2013 at DEDE, ministry of energy and gain the attentions from DEDE authorities, 
the consultants or the experts and representatives from 7 participated plants as follow;  

 

1) KI ethanol CO., LTD. 
2) Ekarat Pattana CO., LTD. 
3) Ratchaburi ethanol CO., LTD. 
4) Thai Roong Ruang energy CO., LTD. 
5) Sapthip CO., LTD. 
6) ES power CO., LTD. 
7) Thai agro energy CO., LTD. 
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In preliminary, the 7 plants are not available to participate. Thus, the 
consultant requested to meet the administrator of the plants which did not attend the 
seminar on 30th May, 2013 to clarify the details, purposes, guidelines and significant of 
the project. As a result, there are 3 plants are willing to participate with the project as 
follow;  

1) P.S.C. Starch Products PLC.)  
2) Sapthip CO., LTD. 
3) Ekarat Pattana CO., LTD. 
 

 5.2.2 The selection of the plants which would like to participate to this 
project. The consultants will be considering in 4 issues of criteria and conclude as follow; 
 

Table 1 Summarize of selection plants to participate with the project. 
 

Criteria PSC Sapthip Ekarat 

1. The suitability of team performance 30 15 75 

2. Level of energy consumption in production process 30 75 75 

3. Potential to reducing the production cost 200 160 160 

4. Focus on energy saving or reduce investment or 
decrease waste in production process 

60 150 90 

percentage 73 80 80 
 

5.3 Inspection and analysis for setting the measures of reducing 
the ethanol production cost.  

 The consultant has inspected the production process in 3 participated 
plants for collecting data to analyze and set the measures of reducing the ethanol 
production cost which can concluded the 11 measures as follow;  

5.3.1 P.S.C. Starch Products PLC. was performed 4 measures as follow 

1) Insulated pipes, valves and flanges of steam system. 

Introduction 

P.S.C. Starch Products PLC. uses 2 boilers which have steam rate 35 tons 
per hour of each boiler and the total efficiency is 35.28%, to produce steam for 
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preparing cassava that used in ethanol refining process and the other processes and 
using biomass (wood chip, palm shell and black  palm shell) as fuel. From observation 
valves and pipes found that 60 parts of all are not insulated with temperature surface 
102 - 222 oC at valves and flanges which hazardous from exposure and waste the heat 
by radiation affect to waste the fuel used in boiler. 

 

Concept and guidelines 

 The plant should be insulated with fiberglass by optimal thickness that 
based on size and temperature surface of pipes as shown in table 6.1. Therefore, 60 
parts of pipes and valves has been insulated which expected the surface temperature 
can be reduced from 102 - 222 oC to less than 60 oC by the operating step as follow; 

1) Measured the surface temperature of pipes, valves and flanges and 
count the number of parts that not insulated. 

2) Set the measure that insulating pipes, valves and flanges of steam 
system to ethanol production plant. 

3) Insulated 60 parts of pipes, valves and flanges  
4) Measured the surface temperature of insulated pipes, valves and 

flanges but the temperature must less than 60 oC 

Results 

After Insulated pipes, valves and flanges of steam system with 60 parts 
found that decrease the valve surface temperature from 102 - 222 oC to 60 oC which 
allows fuel savings in steam systems. 

 

2) Improving efficiency of combustion in boiler  

Introduction 

P.S.C. Starch Products PLC. uses 2 boilers which have steam rate 35 tons per 
hour of each boiler to produce steam for preparing cassava that used in ethanol refining 
process and the other processes and using biomass (wood chip, palm shell and black  
palm shell) as fuel. The exhaust gas component of both boilers were measured and 
found that high rate of oxygen in exhaust gas. As a result, the heat loss from the 
exhaust. 
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 Concept and guidelines 

After inspection the boiler found that the oxygen in exhaust gas is higher 
than the standard that demonstrated high rate of excess air used in fuel combustion 
which as a carrier to take the heat out of exhaust vent. The plant should be used to 
control and reduce the excess air by installed oxygen sensor with PLC for measuring 
oxygen in exhaust and set the optimal oxygen rate approximately 10% by the operating 
step as follow; 

1) Measured the amount of oxygen in exhaust, exhaust temperature in 
combustion chamber and inlet air temperature. 

2) Set the measure that improving efficiency of combustion in boiler to 
ethanol production plant 

3) Reduce the excess air by control the oxygen rate approximately 10%  
4) Measured the amount of oxygen in exhaust by using standard which 

around 10%. 
 

Results 

 P.S.C. Starch Products PLC. has improved the combustion efficiency in boiler 
by installed the oxygen  control rate with approximately 10% which can be save the fuel 
used in steam system. 

 

3) Improving power factor  

Introduction 

  P.S.C. Starch Products PLC. uses many motors in production process. As a 
result, the power factor is relatively low because the motor load inductance. The 
measurement found that the average power factor is 0.80 because the capacitor is 
broken which affect to electricity loss in transformer and increase payment by a power 
factor rate of 56.07 Baht per kVAR.  

Concept and guidelines 

Power factor is the ratio of real power (kW) to apparent power (kVA) that 
generally higher than 0.85. Therefore, the plant must be change and adjust the capacitor 
to improve the power factor from 0.80 to 0.95 by the operating step as follow; 
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1) Check and collected the electricity consumption backward about 6 
months ago from electricity bill. 

2) Measured the power factor of power transmission system before 
adjustment.  

3) Set the measure that improving power factor to ethanol production 
plant. 

4) Installed the capacitor bank to adjust the power factor by according 
to reactive power 

5) Measured the power factor of power transmission system after 
adjustment 

Results 

P.S.C. Starch Products PLC. has improved the power factor from 0.80 to 
0.95 that can saving the payment of power factor rate. 

 

4) Controlling fan motor in cooling tower  

Introduction 

P.S.C. Starch Products PLC. uses 2 sets of 1,500 kW cooling tower to cooling 
the reactor temperature in the range 30-34 oC. However, the both fan motors in cooling 
tower are still working steady in low boundary temperature that have relatively high 
power consumption. Therefore, the fan motors must be controlled by program which 
can disable 1 set of fans and another one run as normal in low boundary temperature 
that will be save the electricity energy. 

 

Concept and guidelines 

  The program can reduce operating hour of fan motor from 100% to 75% 
by the operating step as follow;  

1) Collected the electric power of motors in cooling tower 
2) Measured the electric power (kW), electric current (A), voltage (V), 

power factor (PF), percentage of operating hour of cooling tower 
before adjustment. 

3) Evaluate the load of cooling tower system 
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4) Set the measure that controlled the fan motors in cooling tower by 
program to ethanol production plant. 

5) Edit the program which can be enable/disable the fan motors in 
cooling tower. 

6) Measured the electric power (kW), electric current (A), voltage (V), 
power factor (PF), percentage of operating hour of cooling tower after 
adjustment. 

 

Results 

From using program for enable/disable the fan motors in cooling tower 
that can be save the electricity energy. 
  

 5.3.2 SAPTHIP CO., LTD. was performed 4 measures as follow 

1) Installing VSD in production process  

Introduction 

SAPTHIP CO., LTD. uses many motors in ethanol production process 
which some of motors is already equipped VSD and rests of them have not been 
installed. After observation found that the plant uses a 15 kW of flash tank bottom 
transfer pump, an 18.5 kW of thin slop transfer pump and a 55 kW of slurry pump which 
flow rate depend on load and controlled by control valve. For the purpose of reduce 
energy; the plant made a decision to install VSD instead of the control valve that uses 
high energy consumption. 

Concept and guidelines 

The plant should be installed VSD with motor pumps instead of control 
valve that can save the electricity energy by the operating step as follow; 

1) Measured the electric power, speed of motor (rpm) and required 
speed of motor (rpm). 

2) Set the measure that Installing VSD in production process. 
3) Installed VSD  
4) Measured the electric power after adjustment. 
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Results 

After installed VSD to control the appropriate rpm of motor used in 
production process that can reduce electricity consumption.  

 

2) Improving efficiency of combustion in boiler 

Introduction 

SAPTHIP CO., LTD. uses 2 boilers which have steam rate 20 tons per hour 
of each boiler to generate steam for ethanol production process that operated 4,320 hrs. 
per year and using wood chip as fuel. The exhaust gas component was measured and 
found that 13.65% of oxygen in exhaust gas which exhaust temperature is 189.70oC and 
inlet air temperature is 32.83oC. 

Concept and guidelines 

After inspection the boiler found that the oxygen in exhaust gas is higher 
than the standard that demonstrated high rate of excess air used in fuel combustion 
which as a carrier to take the heat out of exhaust vent. The plant should be used to 
control and reduce the excess air by installed oxygen sensor with monitoring display for 
measuring oxygen in exhaust and set the optimal oxygen rate approximately 8% by the 
operating step as follow; 

1) Measured the amount of oxygen in exhaust, exhaust temperature in 
combustion chamber and inlet air temperature. 

2) Set the measure that improving efficiency of combustion in boiler to 
ethanol production plant 

3) Reduce the excess air by control the oxygen rate approximately 8%  
4) Measured the amount of oxygen in exhaust by using standard which 

around 8%. 

Results 
SAPTHIP CO., LTD. has improved the combustion efficiency in boiler by 

reducing oxygen of the exhaust gas from 13.65% to 8.03% that can decrease fuel used in 
steam system. 
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3) Reducing  in boiler 
 

Introduction 

SAPTHIP CO., LTD. uses the boilers to produce steam for preparing starch 
that used in ethanol refining process and the other processes. There are 3 boilers 
generating at 7 barg; 1

st and 2nd have 20 tons of steam rate and 3rd has 10 tons of steam 
rate. The plant uses the timer switch to control every 30 minutes and take 5 seconds 
per . From measured, the TDS of is in the range 1,662 - 2,249 ppm that below the 
acceptable 3,500 ppm of TDS. From the large gap, the plant will waste thermal energy 
by unnecessary  and lose the high quality water. 

 

Concept and guidelines 

The plant should be used to reduce the amount of  based on boiler 
standard at 0 - 24 barg pressure which the acceptable of TDS is 3,500 ppm by using TDS  
controls which have a continuous discharge system with conductivity probe for 
measured the real-time TDS in boiler. The probe sends the actual TDS to controller that 
calculate the discharge rate automatically with according to an optimal TDS.  
The control valve is responsible to control the amount of  discharge as equal as the 
calculate discharge rate that can be save the thermal energy by the operating step as 
follow; 

1) Measured the TDS of feed water and  
2) Measured the amount of  
3) Set the measure that reducing  in boiler 
4) Measured the TDS of around 3,500 ppm and the amount of . 

 

Results 

SAPTHIP CO., LTD. has reduced in boiler by using TDS controls that can 
decrease the heat loss. 

4) Waste heat recovery 
 

Introduction 

SAPTHIP CO., LTD. uses wood chips as fuel which has about 28% moisture. 
High moisture in wood chip affects to the combustion process which delay the operated 
steam pressure because some of thermal energy used to evaporate the moisture in the 
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wood chip. In addition, we found that the average of exhaust temperature is 189.7 oC 
which can use to reduce the moisture of wood chip before let into combustion 
chamber. Thus, if the plant can reduce the wood chip moisture, it will reduce the 
duration to generate the operated steam pressure and increase efficiency of steam 
generating. 
 

Concept and guidelines 

The plant should be reduced the wood chip moisture before let into 
combustion chamber by using exhaust to dry 3,200 kg/h of wood chip which can reduce 
the moisture from 29% to 23% and increase the heating value from 12,537 kJ/kg to 
13,596 kJ/kg that can reduce fuel consumption by the operating step as follow; 

1) Measured the moisture and heating value of wood chip  
2) Measured the amount and temperature of exhaust 
3) Set the measure that recovering waste heat from exhaust to dry the 

wood chip 
4) Evaluate heating value of dried wood chip 

 

Results 

The waste heat recovers to dry the fuel before let into combustion 
chamber can be savings energy. 
 

 5.3.3    Ekarat Pattana CO., LTD. was performed 3 measures as follow 

1) Insulated pipes, valves and flanges of steam system 

Introduction 

Ekarat Pattana CO., LTD. uses a boiler to generate steam for ethanol 
production process which boiler steam rate is 42 ton per hour with 59.13% efficiency 
and using coals as fuel. After inspection valves and pipes found that 12 parts of all are 
not insulated with temperature surface 118 - 307 oC at valves and flanges which 
hazardous from exposure and waste the heat by radiation affect to waste the fuel used 
in boiler. 

Concept and guidelines 

 The plant should be insulated with fiberglass by optimal thickness that 
based on size and temperature surface of pipes. Therefore, 12 parts of pipes and valves 
has been insulated which expected the surface temperature can be reduced from 118 - 
307 oC to less than 60 oC by the operating step as follow; 
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1) Measured the surface temperature of pipes, valves and flanges and 
count the number of parts that not insulated. 

2) Set the measure that insulating pipes, valves and flanges of steam 
system to ethanol production plant. 

3) Insulated 12 parts of pipes, valves and flanges  
4) Measured the surface temperature of insulated pipes, valves and 

flanges but the temperature must less than 60 oC 

Results 

After Insulated pipes, valves and flanges of steam system with 12 parts 
found that decrease the valve surface temperature from 118 - 307 oC to 60 oC which 
allows fuel savings in steam systems. 

 

2) Reducing in boiler 
 

Introduction 

Ekarat Pattana CO., LTD. uses a boiler to produce steam for ethanol 
production process which generate steam 25.6 tons per hrs. at 34 barg pressure with  
390 oC temperature and using coals as fuel. The inspection found that the plant sets 
time every 2 hrs. The time is based on 200 µs/cm of conductivity or 140 ppm of total 
dissolved solids (TDS) which are below the acceptable 3,500 µs/cm of conductivity or 
2500 ppm of TDS. From the gap, the plant will waste thermal energy by unnecessary. 
 

Concept and guidelines  

The plant should be used to reduce the amount of based on boiler 
standard at 31-41 barg pressure which the acceptable of TDS is 2,500 ppm. Thus, the 
plant should be controlled the TDS approximately 60% of total TDS or 1,500 ppm by 
using TDS  controls which have a continuous discharge system with conductivity probe 
for measured the real-time TDS in boiler. The probe sends the actual TDS to controller 
that calculate the discharge rate automatically with according to an optimal TDS.  
The control valve is responsible to control the amount of discharge as equal as the 
calculate discharge rate that can be save the thermal energy by the operating step as 
follow; 

1) Measured the TDS of feed water and  
2) Measured the amount of  
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3) Set the measure that reducing  in boiler 
4) Measured the TDS of around 1,500 ppm and the amount of . 

Results 

Ekarat Pattana CO., LTD. has reduced in boiler by using TDS controls that 
can decrease the heat loss. 

 

3) Improving efficiency of combustion in boiler  
 

Introduction 

Ekarat Pattana CO., LTD. uses a boiler to generate steam for ethanol 
production process which boiler steam rate is 42 ton per hour that operated 7,680 hrs. 
per year and using coals as fuel. The boiler exhaust gas component was measured on 
12th February 2013 found 9.82% of oxygen in exhaust gas which exhaust temperature is 
398.50 oC and inlet air temperature is 112 oC.  

Concept and guidelines 

After inspection the boiler found the oxygen in exhaust is higher than the 
standard that demonstrated high rate of excess air used in fuel combustion which as a 
carrier to take the heat out of exhaust vent. The plant should be used to control and 
reduce the excess air by installed oxygen sensor with monitoring display for measuring 
oxygen in exhaust and set the optimal oxygen rate approximately 8% by the operating 
step as follow; 

1) Measured the amount of oxygen in exhaust, exhaust temperature in 
combustion chamber and inlet air temperature. 

2) Set the measure that improving efficiency of combustion in boiler to 
ethanol production plant 

3) Excess air reduction by using oxygen sensor with monitoring display to 
control the optimal oxygen rate approximately 8%  

4) Measured the amount of oxygen in exhaust by using standard which 
around 8%. 
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Results 

Ekarat Pattana CO., LTD. has improved the combustion efficiency in boiler 
by reducing oxygen of the exhaust gas from 9.82% to 8.32% that can decrease fuel used 
in steam system. 

  
Table 2   Aggregate of expected saving from energy conservation measures. 

 

Plant Energy conservation measures 
Saving cost 

(Baht/y) 

1st P.S.C. Starch Products PLC.  
 1. Insulated pipes, valves and flanges of steam system 432,495.34 

2. Improving efficiency of combustion in boiler 13,810,788.59 
3. Improving Power factor 351,802 
4. Controlling fan motor in cooling tower 93,415.68 

Total 14,688,491.61 
2nd  SAPTHIP CO., LTD.  

 1. Installing VSD in production process 548,418.06 
2. Improving efficiency of combustion in boiler 1,193,950.87 
3. Reducing  in boiler 753,120.36 
4. Waste heat recovery 1,292,110.00 

Total 3,787,599.29 
3rd  Ekarat Pattana CO., LTD.  
 1. Insulated pipes, valves and flanges of steam system 45,268.63 

2. Improving efficiency of combustion in boiler 2,105,053.94 
3. Reducing  in boiler 1,324,011.08 

Total 3,474,333.65 
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5.4 Monitoring and evaluation of the measures to reduce ethanol 
production cost in the short term. 

 After the company completed the energy conservation measure, the 
consultant was visiting for monitoring and evaluation the completed measures. The audit 
found that the 3 participated plants have performed 6 of 11 energy conservation 
measures as conclusion as follow; 

 1) P.S.C. Starch Products PLC. already completed two measures with total 
saving 784,297.34 Baht/y 

 2) SAPTHIP CO., LTD. already completed two measures with total saving 
1,742,368.93 Baht/y 

 3)  Ekarat Pattana CO., LTD. already completed two measures with total saving 
2,150,322.57 Baht/y 
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Table 3   Monitoring and evaluating conclusion of the measures to reduce ethanol production cost from 3 participated plants.  
 

NO. Name Measure 
Assigned 

on 
Overall operation 

 

Actual energy saving Potential energy saving 

Total 

(Baht/y) 
Electricity 
(kWh/y) 

Fuel 
(MJ/y) 

Saving cost 
(Baht/y) 

Investment  
(Baht) 

Payback 
Period 

(y) 

Electricity 
(kWh/y) 

Fuel 
(MJ/y) 

Saving cost 
(Baht/y) 

Investment  
(Baht) 

Payback 
Period 

(y) 

1 P.S.C. Starch Products 
PLC. 

1. Insulated pipes, valves and flanges 
of steam system 

- Completed 
- 

1,365,254.30 432,495.34 111,866.00 0.26 - - - - - 432,495.34 

2. Improving Power factor - Completed - - 351,802.00 114,244.00 0.32 - - - - - 351,802.00 

3. Improving efficiency of combustion 
in boiler 

May,2013 During the installation process - - - - - - 123,673,334.40 13,810,778.59 421,000.00 0.03 13,810,778.59 

4. Controlling fan motor in cooling 
tower 

- 
During the consideration 

process 
- - - - - 27,475.20 - 93,415.68 - - 93,415.68 

Total - 1,365,254.30 784,297.34 226,110.00  27,475.20 123,673,334.40 13,904,194.27 421,000.00  14,688,491.61 

2 SAPTHIP CO., LTD. 1. Installing VSD in production process - Completed 170,846.75 - 548,418.06 610,000.00 1.11 - - - - - 548,418.06 

2. Improving efficiency of combustion 
in boiler 

- Completed - 12,436,113.6 1,193,950.87 0 
Imme-
diately 

- - - - - 1,193,950.87 

3. Reducing  in boiler Aug, 2013 During the Purchasing process - - - - - - 6,795,381.30 753,120.36 1,050,000 1.39 753,120.36 

4. Waste heat recovery 2014 
Expected to be implemented 

in 2013 
- - - - - - 14,639,616.00 1,292,110.00 4,000,000.00 3 1,292,110.00 

Total 170,846.75 12,436,113.60 1,742,368.93 610,000.00  - 21,434,997.30 2,045,230.36 5,050,000.00  3,787,599.29 

3 Ekarat Pattana  
CO., LTD. 

1. Insulated pipes, valves and flanges 
of steam system 

- Completed - 282,341.93 45,268.63 34,000.00 0.75 - - - - - 45,268.63 

2. Improving efficiency of combustion 
in boiler 

- Completed - 22,204,116 2,105,053.94 0 
Imme- 
diately 

- - - - - 2,105,053.94 

3. Reducing blow down in boiler - Was performed - - - - - - 8,257,899.98 1,324,011.08 - - 1,324,011.08 

Total - 22,486,457.93 2,150,322.57 34,000.00  - 8,257,899.98 1,324,011.08 -  3,474,333.65 
Summary 170,846.75 36,287,825.83 4,676,988.84 870,110.00  27,475.20 153,366,231.68 17,273,435.77 5,471,000.00  21,950,424.55 
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 5.5 Observation 

On 30th January 2013, the 6 boards and 5 consultants paid a visit for 
observed ethanol production process and inspected the measures to reduce ethanol 
production cost at P.S.C. Starch Products PLC, Chonburi. The plant observation and 
energy conservation measures presentation was conducted by Mr.Sarun 
Sereethoranakul, P.S.C. Assistance managing director, and Mr. Chaichan Khunphisuk, P.S.C. 
production manager. 
 
  
 
 
 
 
 

 
 
 
 
 
 
 
 

Picture 1 The Observation at P.S.C. Starch Products PLC, Chonburi. 
 

5.6 Ethanol knowledge training 
 

The consultant has provided the training to increase ethanol production 
efficiency for personnel from EPC and P.S.C. Starch Products PLC on 23rd March 2013 at 
faculty of agro-industry, Kasetsart University (Bang Khen). The training divided into 3 
categories as follows; 

 1) Raw material for ethanol production presented by Miss Kuakoon 
Piyachomkwan, Ph.D., Biotec. 
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 2) Ethanol fermentation presented by Miss Sumallika Morakul, Ph.D., 
department of bio-technology, Faculty of agro-industry, Kasetsart University. 

 3) Experience of producing ethanol from molasses: raw materials, 
fermentation, distillation including the production patterns of ethanol in alcohol and 
medicine industry presented by Mr.Thavorn Puntrakul, Liquor distillery organization 
excise department. 

 

  
 
 
 
 
 

 
 
 
 
 
 
 
 

Picture 2  Ethanol knowledge training at faculty of agro-industry, Kasetsart University 
 

5.7 Workshop 
 

The consultant set a workshop to present an achievement from the result 
of reducing the ethanol production cost in ethanol commercial manufacturing plants on 
30th April 2013 at Twin Tower Hotel, Bangkok. The workshop aimed to publish the 
guidelines for reduce the ethanol production cost and shown the successful cases from 
3 participated plants. 

The workshop opening was honored by Mr.Amnuay Thongsathitya, DEDE 
Director General, as a president. The result of project was reported by Mr.Praphon 
Wongtharua, Director of Biofuel Development Bureau. The workshop gain the attention 
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from government and private agencies with 58 Participants such as Department of 
alternative energy development and efficiency (DEDE), Liquor distillery organization 
excise department,  Electricity Generating Authority of Thailand (EGAT) and ethanol plant 
representatives, etc.  

The consultant divided the workshop into 2 parts as follows 

1st part : The presentation by Mr.Supakinha Somsri, project manager, about 
the introduction, the purposes and the result of the project including the cooperation 
between the consultants and 3 participated plants to prepare the energy conservation 
measures. 

  2nd part:  Discussion about the energy conservation measures from 3 
participated plants which is conducted by Mr.Panyawat Gomutbutra, EEI-KU energy 
expert, with 3 representatives as follows 1) Mr. Chaichan Khunphisuk, production 
manager of P.S.C. Starch Products PLC. 2) Mr.Boonchuay Parnintra, chief of engineer of 

Ekarat Pattana CO., LTD. and 3) Mr.Suthamma Usilpa, Chief of engineer of SAPTHIP CO., 
LTD..  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Picture 3 The workshop to present an achievement at Twin Tower Hotel, Bangkok. 
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6.   Suggestions 

 

From operating throughout the project period, the consultant found 
problems/barriers in the preparation of measures including comments/suggestions from 
the workshop. Therefore, the consultant set the guideline to improve the efficiency and 
effectiveness for the next phase of reducing the ethanol production cost in ethanol 
commercial manufacturing plants as conclusion as follow; 

6.1 Rename the project by focus on  reducing energy cost or energy saving 
measures in the ethanol production because when using  “reducing the 
ethanol production cost”, the owners understand that  will be involve with 
the ethanol production process. Mostly of ethanol plants have the 
individual ethanol production technology which specifically and 
confidentially.  By this reason maybe made the owners decided not to 
participate in the early stage of the project. 

6.2 Increase the duration of the project because the activity in each step 
requires reasonable time to implement such as the approval of participants 
need to be considered and approved by board or the implementation of 
some energy conservation measures must improve and install the devices 
which some devices have to order from overseas. From the reasons, 8 
months for a project is relatively short to complete on time. 

6.3 The actual saving 0.7 million baht per year is difficult for some plants 
especially when the ethanol price decline. The plants will not support to 
modify the equipment or implement the measures that cost more than 
their budget. Thus, the plants cannot complete the achievement because 
the actual energy savings did not meet the purpose of the project.  

6.4 Adjust the project scheme by focus on the knowledge center of ethanol 
production including the training for the participated plants. In addition, 
that should have support funds for implement the measures such as low 
lending rate or the others financial measures for support the plants to 
achieve the energy conservation measures with high investment. 

 

 


