
 89

2.5 Simulation sheet 
 In the simulation sheet, the input actual values and the future forecasting values are shown. 
The all kinds of the results from the model are arranged and displayed in the simulation sheet. 
The contents are as follows;   
 

(1) Regarding actual data 
• The actual data are input from 1990 to 2003 or 2004, those do not have any calculation 
expression in the simulation sheet. 
 

• In the model, the variable names described in data sheet appeared in the same line number 
position in the simulation sheet as ones in data sheet. 
 

• The comment area in data sheet, model sheet, simulation sheet and growth rate sheet are filled 
out with the same comments and variable names.  
 
 

(2)Regarding forecasting 
 

• In the simulation sheet, the values with black color are the actual and exogenous values that 
are described in data sheet. The values with red color are ones forecasted by SimpleE.  
 

• In the simulation sheet, the forecasting years are from 20004 or 2005 to 2025. The forecasted 
values are red.  
 

• The forecasted values have the expressions that calculated the values. The expressions are 
described in Model sheet.  
 

• The actual values and forecasted values are referred by the Growth sheet, Adjust sheet and 
Summary sheet. 
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2.6 Growth sheet 
  In growth sheet, the growth rates of the forecasted values and elasticity to real GDP are 
calculated. Annual growth rates and average growth rates are calculated and elasticity between 
main variables and real GDP are calculated. 
 

(1) Annual growth rate 
  The annual growth rates from 2005 to 2025 are calculated for all variables The expression 
are follow; . 
 
  The annual growth rate = (X  / X(1) – 1)*100         X(1): previous value of X 
 

(2) Average growth rate  
   The following types of average growth rates are calculated in Growth sheet. 

Average growth rate from 1995 to 2000     Shown by 2000 / 1995 
Average growth rate from 2000 to 2005     Shown by 2005 / 2000 
Average growth rate from 2005 to 2010     Shown by 200 / 2005 
Average growth rate from 2010 to 2015     Shown by 2015 / 2010 
Average growth rate from 2015 to 2020     Shown by 2020 / 2015 
Average growth rate from 2020 to 2025     Shown by 2025 / 2020 
Average growth rate from 2005 to 2025     Shown by 2025 / 2005 

 
   The average annual growth rate = ( (X / X(n) ) ^ (1 / n) - 1)*100  n: Interval years 
 

(3) Elasticity to real GDP 
  a. Power demand elasticity by sector  
   Power demand in Agriculture sector to real GDP 

 Power demand in Industry sector to real GDP 
Power demand in Transportation sector to real GDP 
Power demand in Commercial sector to real GDP 
Power demand in Residential sector to real GDP 
Power demand in Other sector to real GDP 

 
b. Power and Energy demand elasticity in Whole country  

   Power demand in whole country to real GDP 
   Energy demand in whole country to real GDP 
   Power generation in whole country to real GDP 
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   Power resources for thermal generators to real GDP 

 
c. Elasticity by energy 

   Coal demand to real GDP 
LPG demand to real GDP 
Gasoline demand to real GDP 
Jet-fuel demand to real GDP 
Kerosene demand to real GDP 
Diesel demand to real GDP 
Fuel oil demand to real GDP 
NG & AG demand to real GDP 
Renewable & Other Energy to real GDP 

 
d. Power demand elasticity by region 
Power demand in North region to real GDP 
Power demand in Center region to real GDP 
Power demand in South region to real GDP 
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2.7 ExImport sheet 
 
(1) Capacity, Operation load and Yields 
  For calculating import and export of petroleum products, the petroleum product outputs 
have to be calculated at first. The following table is the input area for the data of refinery 
plants.  

  
 Table 2-7-1  Capacity, Operation load and Yield table in ExImport sheet 

 
a. Capacity  
  The refinery plant capacities are input in the starting year of the operation. In the table, one 
refinery plant with the capacity of 6500,000ton is installed in 2010. The second refinery plant 
with the capacity of 6500,000 ton is installed in 2015, The third refinery plant with the 
capacity of 7000,000 ton is installed in 2020. 
 

b. Operation load   
 In the line, operation load of the refinery plant installed are input. In the model, operation 
load with 100% are input for the three plants. 
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c. Crude oil yields 
 Crude oil yields are input in the lines, the yields of the petroleum products are defined by 
“Output volume per unit consumption of crude oil”. In the table, minus sigh means 
consumption of crude oil and plus sigh means output of petroleum products.  
 

d. NGL yields 
 NGL yields are input in the lines, the yields of the petroleum products are defined by “Output 
volume per unit consumption of NGL”. In the table, minus sigh means consumption of NGL 
and plus sigh means output of petroleum products.  

 
(2) Production of petroleum products 
  Productions of petroleum products are calculated in the table. One of the productions made 
of crude oil, another made of NGL. The both productions of the petroleum products are 
summed up as the total production.   

 
   Table 2-7-2 Production of petroleum products table in ExImport sheet  
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Crude oil consumption = Capacity * Operation load * Yields. 
RF-LPG production = Capacity * Operation load * Yields 
 
The expressions of Gasoline, Jet fuel, Kerosene, Diesel, Fuel oil, Naphtha, Lubricants & 
additives, Bitumen and Petroleum Coke are the same way to RF-LPG. 

 
NG-LPG in Other supply is LPG from natural gas fields. The values are the input as 
exogenous. 

 
(3) Hydro cracking process 
  It is considered that hydro cracking plant is installed in future. In the model, the procedures 
are setup as following table. 

 
        Table 2-7-3  Hydro cracking process table in ExImport sheet 

 
a. Capacity  
  The Hydro cracking plant capacities are input in the starting year of the operation. In the 
table, the capacity is set with zero as current assumption. 

 
b. Operation load   
 In the line, operation load of the hydro cracking plant installed are input. In the model, 
operation load with 0% are input. 
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c. Fuel oil yields 
 Fuel oil yields are input in the lines, the yields of the petroleum products are defined “Output 
volume per unit consumption of fuel oil”. In the table, minus sigh means consumption of fuel 
oil and plus sigh means output of petroleum products.  

 
d. Production  
  Productions of petroleum products are calculated in the table.  
Fuel oil consumption = Capacity * Operation load * Yields. 
LPG production = Capacity * Operation load * Yields 
 
The expressions of Gasoline, Jet fuel, Kerosene, Diesel and Petroleum Coke are the same way 
to LPG. 

(4) Supply and Consumption 
   The petroleum product supply from refinery and hydro cracking plants is shown in the 
following table. And also consumption of crude oil, NGL and fuel oil as feed stocks to 
refinery and hydro cracking plants are shown.  

 
Table 2-7-4 Supply and Consumption balance in ExImport sheet 
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(4) Export and Import balance  
   Domestic demand, export and import of petroleum products are shown in the following 
table.  

 
Table 2-7-5 Export and Import balance in ExImport sheet 

 
a. Domestic demand  
 The values of the domestic demand come from Simulation sheet.  
 

b. Export 
 When the petroleum product balance is “Supply is greater than Domestic demand” ,  
  The balance of “ Supply – Domestic demand” is set to “Export”.  

 
c. Import  
When the petroleum products balance is “ Supply is less than Domestic demand”,  
  The balance of “ Domestic demand – Supply” is set to “Import”.  
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2.8 Summary sheet 
 
(1) Power demand by sector 
 The power demands by sector are brought from Simulation sheet. The trends of the actual 
and forecasting values by Agriculture, Manufacturing, Transportation, Commercials & Service, 
Residential and other sector are displayed in the following table and graph..  
 
            Table 2-8-1 The Summary of Power demand by sector for PDP6th 

 
 

 

              Figure 2-8-1 Power demand by sector for PDP6th 
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(2) Comparison of the power demand forecasting 
 Several kinds of power demand forecasting are compared in the following table. The 
forecasting made by JICA, Institute of Energy, PDP5th and PDP5th revised. The forecasting 
years of JICA and IE are from 2005 to 2025. PDP5th and PDP5th revised are from 2002 to 
2020.  
 

            Table 2-8-2 Comparison of the power demand forecasting of PDP6th 

  
 
 

 

          Figure 2-8-2 Comparison of the power demand forecasting  
 
 
 
 
 
 
 
 
 
 
 

BASE 1990 1995 2000 2005 2010 2015 2020 2025

Power PDP6 6,185 11,198 22,398 45,682 91,949 146,899 216,433 308,511

Demand PDP5 6,185 11,198 22,398 37,116 61,572 95,747 146,555

Revised PDP 5th 6,185 11,198 22,398 44,944 80,486 124,203 178,568
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Chapter 3. Functions and operation of daily load curve forecasting model 
 
3.1 The function of the sheets 
  Daily load curve forecasting model consists of 8 sheets including SimpleE sheets. The 
functions and its roles are as the following table. 
 

Table 3-1-1 The functions of the Model 

Sheet Functions and roles 

Data sheet Input actual values on Economy, Daily load data  
Input Social and Economic data in future 
Describe variable names and comments. 

Model sheet Build regression equations for daily load by region by hour  
Evaluate regression equations 
Build regression equations for load factor by region 

Simulation sheet Show the data used in the model by region by hour 
Show the future daily load by region by hour 
Show the load factors by region  

Data Analysis Calculate daily load by region by type by hour 
Calculate yearly daily load  
Calculate load factor 

Whole Draw daily load curve by type by year in whole country 
 
 

North Draw daily load curve by type by year in North 
 
 

South Draw daily load curve by type by year in South 
 
 

Load Factor Compare the daily load curve and peak demand among organizations 
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3.2 Data sheet  
“Data sheet” is created by SimpleE. The actual values in all kinds of variables and future 

values in exogenous variables are set in the sheet. There are two kinds of actual data in Data 
sheet, one is an input data, another is calculation data. 

 
In the model, the actual data for forecasting daily load curve are input in the following 

table: 

Table 3-2-1 Actual data for forecasting daily load curve 

Thailand 
(1-9) 

Malaysia 
(10-14) 

Philippines 
(15-17) 

Indonesia 
(18-25) 

Japan 
(26-43) 

Vietnam 
(44-151) 

1988/04 
1989/04 
1990/04 
1991/04 
1992/07 
1993/07 
1994/09 
1995/05 
1996/03 

1993/07 
1994/09 
1995/05 
1996/03 
1997/03 

1999/03 
2000/04 
2001/04 

1990/04 
1991/04 
1992/07 
1993/07 
1994/09 
1995/05 
1996/03 
1997/03 

1967/12 
1968/07 
1969/08 
1970/09 
1971/08 
1972/08 
1973/08 
1974/08 
1975/07 
1976/08 
1978/07 
1979/08 
1980/07 
1981/07 
1982/08 
1983/08 
1984/08 
1985/08 

1996/01 
1996/02 
1996/03 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

2004/10 
2004/11 
2004/12 

 
The data by region, North, Center and South are input. And the social and economic data 

are classified into the three regions.  
 
The variables are arranged in line with the processing orders. Then calculation of the model 

is basically performed from the upper variables to below variables. But it is possible that the 
upper variables are calculated by using the results of the below variables. And if the model 
contains the simultaneous equations, the SimpleE can solve the equations.  
 
 
The model has the following blocks as model structures. 
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Table 3-2-2 Structures of daily load curve forecasting model 

CONTENTS   Line number  

<North region >  

Dummy in North  5 ～ 10 

Economic & Climate Indicators in North 11 ～ 25 

Weekday Data in North 26 ～ 51 

Holiday Data in North 52 ～ 77 

Peak Data in North  78 ～ 103 

<Center region >  

Dummy in North  106 ～ 110 

Economic & Climate Indicators in North 111 ～ 123 

Weekday Data in North 126 ～ 151 

Holiday Data in North 152 ～ 177 

Peak Data in North  178 ～ 204 

<South region >  

Dummy in North  206 ～ 211 

Economic & Climate Indicators in North 212 ～ 224 

Weekday Data in North 227 ～ 252 

Holiday Data in North 253 ～ 278 

Peak Data in North  279 ～ 305 

<Load factor >  

Load factor 307 ～ 310 

Monthly Consumption 312 ～ 316 

Peak demand 317 ～ 321 
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(1) Dummy, Social and Economic variables in North  
a. Dummy variable  
  The Thailand dummy variable has “1” at the time of Thailand’s data. In the data number 
from 1 to 9, the Dummy variable is “1” and other terms are “0”.  
 

Table 3-2-3   Variables for Dummy and Economic data 

   
The Malaysia dummy variable has “1” at the time of Malaysia’s data. In the data number 

from 10 to 15, the Dummy variable is “1” and other terms are “0”. 
 
  The Philippines’ dummy variable has “1” at the time of Philippines’ data. In the data 
number from 16 to 19, the Dummy variable is “1” and other terms are “0”. 
 

The Indonesia’s dummy variable has “1” at the time of Indonesia’s data. In the data number 
from 20 to 28, the Dummy variable is “1” and other terms are “0”. 
 

The Japan’s dummy variable has “1” at the time of Japan’s data. In the data number from 29 
to 57, the Dummy variable is “1” and other terms are “0”. 
 

b. Economic and Climate Indicators in North  
 
  Real GDP and sector GDP are used as exogenous variables, the future values are given by 
the growth rate. The sector GDP of Agriculture, Industry and Services are calculated by the 
growth rate.  
 
  The data of Population, Electrified population, Humidity and temperature in North are given 
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and used for forecasting daily load curve. 

(2) Weekday data in North 
  The weekday data are hourly average vales in week day, The weekday data do not include 
the values of Sundays, National holidays and three Peak days in a month. The average hourly 
data from 1st to 24th clock are prepared not only from Vietnam, but also from Thailand, 
Malaysia, Philippines, Indonesia and Japan.  
 

Table 3-2-4  Weekday data in North 

 
   1st hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature)  
 
   2nd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature) 
 
          -------------------------------------------------------------------------------- 
 
   23rd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                       Electrified pop*(Humidity + Temperature) 
 
   24th hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                       Electrified pop*(Humidity + Temperature) 
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(3) Holiday data in North 
  The Holiday data are hourly average values in Holidays. The Holiday data include the data 
of Sundays and National holidays. The average hourly data from 1st to 24th clock are prepared 
not only from Vietnam, but also from Thailand, Malaysia, Philippines, Indonesia and Japan. 

 
                 Table 3-2-5 Holiday data in North 

 
   1st hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature)  
 
   2nd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature) 
 
          -------------------------------------------------------------------------------- 
 
   23rd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                       Electrified pop*(Humidity + Temperature) 
 
   24th hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                       Electrified pop*(Humidity + Temperature) 

 
 
 



 
 
 

  120

(4) Peak day data in North 
  The Peak day data are average of three peak demand days in a month. The average hourly 
data from 1st to 24th clock are prepared from Thailand, Malaysia, Philippines, Indonesia, Japan 
and Vietnam 
 

Table 3-2-6 Peak day data in North 

 
   1st hour load in Peak day = f (1st hour load in weekday)  
 
   2nd hour load in Peak day = f (2nd hour load in weekday) 
 
      ---------------------------------------------------------- 
 

23rd hour load in Peak day = f (23rd hour load in weekday)  
 
   24th hour load in Peak day = f (24th hour load in weekday) 
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(5) Dummy, Social and Economic variable in Center  
  The actual data for Center are set with Thailand (19-27), Malaysia (28-32), Philippines 
(33-35), Indonesia (36-43), Vietnam (44-151). Japan data are not included in the independent 
variables.  

 
a. Dummy variable  
  The Thailand dummy variable has “1” at the time of Thailand’s data. In the data number 
from 19 to 27, the Dummy variable is “1” and other terms are “0”.  
 

Table 3-2-7 Dummy variable, economic data and Climate data in Center region 

   
The Malaysia dummy variable has “1” at the time of Malaysia’s data. In the data number 

from 28 to 32, the Dummy variable is “1” and other terms are “0”. 
 
  The Philippines’ dummy variable has “1” at the time of Philippines’ data. In the data 
number from 33 to 35, the Dummy variable is “1” and other terms are “0”. 
 

The Indonesia’s dummy variable has “1” at the time of Indonesia’s data, In the data number 
from 36 to 57, the Dummy variable is “1” and other terms are “0”. 
 

b. Economic and Climate Indicators in North  
 
  Real GDP and sector GDP are used as exogenous variables, the future values are given by 
the growth rate. The sector GDP of Agriculture, Industry and Services are calculated by the 
growth rate.  
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  The data of Population, Electrified population, Humidity and temperature in North are given 
and used for forecasting daily load curve. 

(6) Weekday data in Center 
  The weekday data are average hourly values in weekday. The weekday data do not include 
the data of Sundays, National holidays and three Peak days in a month. The average hourly 
data from 1st to 24th clock are prepared from Thailand, Malaysia, Philippines, Indonesia and 
Vietnam.  
 

Table 3-2-8 Weekday data in Center 

 
   1st hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature)  
 
   2nd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature) 
 
          -------------------------------------------------------------------------------- 
 
   23rd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature) 
 
   24th hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature) 
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(7) Holiday data in Center 
  The Holiday data are average hourly values in Holidays. The Holiday data include the data 
of Sundays and national holidays. The average hourly data from 1st to 24th clock are prepared 
from Thailand, Malaysia, Philippines, Indonesia and Vietnam. 

 
Table 3-2-9 Holiday data in Center 

   
 1st hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature)  
 
   2nd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature) 
 
          -------------------------------------------------------------------------------- 
 
   23rd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature) 
 
   24th hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                       Electrified pop*(Humidity + Temperature) 
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(8) Peak day data in Center 
  The Peak day data are average hourly values of three peak demand days in a month. The 
average hourly data from 1st to 24th clock are prepared from Thailand, Malaysia, Philippines, 
Indonesia and Vietnam 
 

Table3-2-10 Peak day data in Center 

 
   1st hour load in Peak day = f( 1st hour load in weekday)  
 
   2nd hour load in Peak day = f( 2nd hour load in weekday) 
 
      ---------------------------------------------------------- 
 

23rd hour load in Peak day = f( 23rd hour load in weekday)  
 
   24th hour load in Peak day = f( 24th hour load in weekday) 
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(9) Dummy, Social and Economic variable in South  
a. Dummy variable  
  The Thailand dummy variable has “1” at the time of Thailand’s data. In the data number 
from 1 to 9, the Dummy is “1” and other terms are “0”.  
 

Table 3-2-11 Dummy, Economic data and Climate data in South region 

  
 The Malaysia dummy variable has “1” at the time of Malaysia’s data. In the data number 
from 10 to 15, the Dummy variable is “1” and other terms are “0”. 
 
  The Philippines’ dummy variable has “1” at the time of Philippines’ data. In the data 
number from 16 to 19, the Dummy variable is “1” and other terms are “0”. 
 

The Indonesia’s dummy variable has “1” at the time of Indonesia’s data, In the data number 
from 20 to 28, the Dummy variable is “1” and other terms are “0”. 
 

The Japan’s dummy variable has “1” at the time of Japan’s data, In the data number from 29 
to 57, the Dummy variable is “1” and other terms are “0”. 
 

b. Economic and Climate Indicators in Center  
 
  Real GDP and sector GDP are used as exogenous variables, the future values are given by 
the growth rate. The sector GDP of Agriculture, Industry and Services are calculated by the 
growth rate.  
 
  The data of Population, Electrified population, Humidity and temperature in South are given 
and used for forecasting daily load curve. 
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(10) Weekday data in South 
  The weekday data are average hourly values in weekdays. The weekday data do not include 
the data of Sundays, National holidays and three Peak days in a month. The average hourly 
data from 1st to 24th clock are prepared from Thailand, Malaysia, Philippines, Indonesia, Japan 
and Vietnam.  
 

Table 3-2-12 Weekday data in South 

 
   1st hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature)  
 
   2nd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature) 
 
          -------------------------------------------------------------------------------- 
 
   23rd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                       Electrified pop*(Humidity + Temperature) 
 
   24th hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                       Electrified pop*(Humidity + Temperature) 
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(12) Holiday data in South 
  The Holiday data are average hourly values in holidays. The Holiday data include the data 
of Sundays, national holidays. The average hourly data from 1st to 24th clock are prepared from 
Thailand, Malaysia, Philippines, Indonesia, Japan and Vietnam. 

 
Table 3-2-13 Holiday data in South 

   1st hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature)  
 
   2nd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                      Electrified pop*(Humidity + Temperature) 
 
          -------------------------------------------------------------------------------- 
 
   23rd hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                       Electrified pop*(Humidity + Temperature) 
 
   24th hour load = f(  (Industry GDP + Service GDP) / GDP,  GDP per capita, 
                                       Electrified pop*(Humidity + Temperature) 
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(13) Peak day data in South 
  The Peak day data are average hourly values of three peak demand days in a month. The 
average hourly data from 1st to 24th clock are prepared from Thailand, Malaysia, Philippines, 
Indonesia, Japan and Vietnam 
 

Table 3-2-14 Peak day data in South 

 
   1st hour load in Peak day = f( 1st hour load in weekday)  
 
   2nd hour load in Peak day = f( 2nd hour load in weekday) 
 
      ---------------------------------------------------------- 
 

23rd hour load in Peak day = f( 23rd hour load in weekday)  
 
   24th hour load in Peak day = f( 24th hour load in weekday) 
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(14) Load factor forecasting 
  In Data analysis sheet, load factor, peak demand and monthly power consumption are 
calculated. The load factors in Data analysis sheet are calculated from peak demand and 
monthly consumption. In the SimpleE sheets, the load factors in future are estimated by 
regression equations by using actual peak demand and monthly power consumption, and load 
factor data calculated in the actual terms.  
 

Table 3-2-15 Load factor forecasting in Data sheet 

 
a. Load factor forecasting  
  Future load factors are estimated by the following regression equations. 
 
Load factor in North = f( Monthly power demand in North / (Peak demand in North 30*24) ) 
 
Load factor in Center = f( Monthly power demand in Center / (Peak demand in North 30*24) ) 
 
Load factor in South = f( Monthly power demand in South / (Peak demand in North 30*24) ) 
 
Load factor in Whole = f( Monthly power demand in Whole / (Peak demand in North 30*24) ) 
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