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1. This problem deals with energy efficiency 

(15 pts) PT PLN decides to utilize sub-bituminous coal which has calorific value of 24 GJ/ton to 

generate electricity in Indonesia. This coal fired power plant burns 300 ton of that sub-bituminous 

coal per hour to yield power of 620 MW. 

a. What is the primary energy content? 

b. How much energy was produced? 

c. What is the efficiency of this process?   

 

2. This problem deals with petroleum and gasoline combustion 

a.  (15 pts) Draw block flow diagram of petroleum refinery process starting from crude oil to 

usable petroleum products 

b. (10 pts) Recently, in Indonesia gasoline which is produced from crude oil is mainly used in 

transportation sector where crude oil source is decreasing. If you were the government of 

Indonesia, what would the best way to solve this problem in Indonesia?  

 

3. This problem deals with natural gas processing and energy usage 

a. (10 pts) Define LNG, LPG, CNG and their uses individually in the daily life? 

b. (15 pts) Why water, H2S, and CO2 should be removed from natural gas source? And explain how 

to remove those substances for further natural gas processing route? (if you have more than one 

process or technology, you can also explain it). 

c. (10 pts) When we are talking about LNG, we are dealing with substance which has boiling point 

below -150 °C or it is often called “Cryogenic Process”. Please explain to me how to change the 

state of methane from gas to become liquid state. 

 

4. This problem deals with coal processing and emission caused by coal combustion  

a. (20 pts) Describe how Integrated Gasification Combined Cycle (IGCC) works and draw block 

diagram of IGCC. IGCC is considered as one of Clean Coal Technology. Explain how clean it is 

and compare with coal fired power plant. 

b. (20 pts) PT. PLN coal-fired power plants burn Kaltim Prima Coal (KPC) subbituminous coal 

which has a sulfur content of 1.0% and a heat content of 10,000 BTU per pound.  Assuming energy 

demand in East Kalimantan for 2016 is 20 million BTU. How much sulfur dioxide emissions would 

be produced in 2016? 


