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e Create new area

e Set basic parameter
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e Create current account
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.
e Create demand in current account: Urban and rural
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¢ Create Reference scenario
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Create new area

Go to “New” to make new data set called “New Freedonia”

Mew Area

MName: MNew Freedodia

Create area:
@ from default data

(D) as a copy of area: MNew Freedodia
h: Key
10 [= Password Protection (Optional)

Enter password:
Confirm password:

(@ Required to Change Required to Open

[ VoK |[ Xcancel |[ 2 Hep

Set basic parameters

Set the base year and end year

Basic Parameters @

[Scope| Years | Default Units" Calculations] Loads [Internet" Stocks"FoIders"Script Security"Optimization

Base Year: 2010 = (First calculated year)
First Scenario Year: 2011 == (First year in which scenario expressions used)

End Year: 2040 > (Last calculated year)
Results Every: 1 +- years (must=1 for cost and stock turnover analyses)

Monetary Year: 2010 = (Year to which all costs are discounted)

First Depletion Year: 2011 = (First year in which reserves are depleted)

[7] Count Costs to End Year

Last Year to Count Costs: 2040 - (costs after this year will be ignored)

Default Time-Series Years:

1. 2040 | 2. 3. 4.

[ ' Close ” ? Help




Create current account

Go to “Key Assumptions”

Create key assumptions

Add Branch Under Key Assumptions =)
Income Mame:  Income
Population Branch Type

D () Category
@) Key Assumption
HOUSQhOldS Units: Thousand w Dollars|

|| Time sliced?
GDP
Income Growth_Rate

Household Size

[  OK ][ xCanceI]

Pop Growth_Rate

A N N NN NN

End Year Urbanization

Create current account (cont’)

In the year 2010

? Income 3 Thousand Dollars

2 Population Households[Million Households] * Household Size[People]
7 Household Size 5 people

2 Households 8 Million Households

2 GDP Population{Million People] * Income[Thousand Dollars]

72 Income Growth_Rate 3.5%

7 Pop Growth_Rate 2.5%

? End Year Urbanization  45%

Branch: All Branches = | Variable: Activity Level E] Scenario: Current Accounts E]
Key Assumptions

Key Assumptions: Macreecenomic, demographic or other variables not entered elsewhere. [Default="0"] ¢

Branch Expression Scale Units
Income 3 Thousand  Dollars
Population Househelds[Million Heuseholds] * Household Size[People] Million Pecple
Household Size 5 Pecple
Households 8 Million Households |
GDP Population[Millicn People] * Income[Theusand Dollars] fcalculated BY definition Billien uss
Income Growth_Rate 3.5 %
¥ Pop Growth_Rate 2.5] Ij %

End Vaar lirhaniratinn A5 e




Create demand folder

4+ -835 Bl Manage Scenatios | 48 wb Branch: Der
Create category branch named e W
D2 Maime: Househotd

“Household” under “Demand”
folder by using “+” command

Type: oy Cotegary

[ ofge || Xgancd || 7 b

-

Then, create folders named

T+ & _11 1- - 94 = ﬂM]aneS«umux & =% Eranch Demand Housendd
“ ” “« ” = | i New Freedodia iy &1 i Wenalley Aciiviy Lo (x| Soer
E2| L Key Assumptinns ity Livel |
Urban” and “Rural” under ] = ]
y ., Housshold i pe ’ -
Household” folder Lo — -
== |‘¢ i Cotrgy

.......

Hl Dekcraton 11

-‘_EP T TN R N Ae—w—
- o

Current account: Households

Freedonia’s 40 million people are living in about 8 million
households. 30% of these are in urban areas.

Activity Level

Activity Level: A measure of the social or economic activity for which energy is consumed. [Default="0"] @

Branch Expression Scale Units Per
Household 8 Million Household
Urban 30 Percent Share of Households

» Rural Remainder{100] Percent Share of Househelds




Current account: Urban and rural

household demand

Urban Rural
All of Freedonia’s urban residents are connected to Only 25% of rural households have access to grid-connected
the electric grid, and use electricity for lighting and electricity.

other devices.

20% of the electrified rural households own a refrigerator, which
95% have refrigerators, which consume 500 KWh per consumes 500 KWh per year on average.
year on average.

All electrified rural households use electricity for lighting, which

The average urban household annually consumes consumes 335 KWh per household.

400 KWh for lighting.
20% of these households also use kerosene lamps for additional

lighting, using about 10 liters per year.
Other devices such as VCRs, televisions, and fans

annually consume 800 KWh per urban household. ) ) )
Other electric devices (TV, radio, fans, etc.), account for 111 KWh

per household per year.
30% of Freedonia’s urban dwellers use electric
stoves for cooking: the remainder use natural gas
stoves. All households have only one type of cooking
device.

Non-electrified households rely exclusively on kerosene lamps for
lighting, averaging 69 liters consumption per household per year

Cooking in Rural Freedonia

The annual energy intensity of electric stoves is 400

P % Share of Energy Intensity
KWh per household, for natural gas stoves it is 60 REGIEH 5o T susatis
cubic meters per household. Charcoal Stove 30% 166 Kg

LPG Stove 15% 59Kg

Wood 55% 525 Kg

Current Account:

household demand

¥ LEAP: Freedonia

. . Area Edi View Analysis General Tree Chan Advanced
Create folder “Electrified” under o i iy ot [ o o o i
Views | @ @ 4 = @ 2l =

Urban folder

i Freedonia
1+ Key Assumptions

e : ) Effects
=+ Demand
Then, create another two folders an el iy
named “Electrified” and “Non =78 s

e re ) &2 Electrified
Electrified” under Rural folder AL 3 Non Elecrified
Energy - Industry
-y Transport
-t Commercial
153 Transformation
3 Resources
0 Non Energy
1+ Indicators

Technology
Database

Motes




Current Account: Urban and rural

household demand

L. LEAP: Freedonia
Area  Edit View Analysis General Tree Chart Advanced

Urban: create folder under o gt B o ) o I o] e
“Electrified folder” named e+ s E 4 -0 4B

) Freedonia
[+ Key Assumptions

? Refrigerator

i i [#- Effects
7 Lighting ﬂ i
2 Other Uses S l"*li ﬂgusehqld
 [Urban|

& Electrified
T3 Refrigeration

il

2 Cooking

Diagram
&3 Lighting
Rural: @ . @3 Other Uses
» ) ;:;:1951; - Cooking
? Electrified: do the same thing 5 & Rural
- =+ Electrified
aS U rban S?mi! BT \_ighting
72 Non electrified, there are only = = Othifuses
. . . -1 Cookin
Lighting and Cooking folder e o Refrige?aﬁm

3 Non Electrified

e Lighting
Tetnsion w5 Cooking

Current Account: Urban household

Activity Level

Activity Level | Demand Cost | All Variables

z A” Of Freedonla's u rba n Activity Level: A measure of the social er economic activity for which energy is consumed. [Default="0"]
res|dents are con nected Branch Expression Scale Units Per
H . Household g Million Household
to the eIeCtrIC grldl and Urhan Ell Percent  Share of Households
use electrICIty for ||ght|ng }  Electrified 100} GPercent Saturation of Househalds

and other devices.

Activity Level | Demand Cost | All Variables

Activity Level: A measure of the secial or economic activity for which energy is consumed, [Default="0"] &

) .
72  95% have refrigerator Branch Bxpression Sale  Units Per
z o h I . h . h Household 8 Millian Household
Urban 30 Percent Share of Households
100 A) ave Ig tl ng’ Ot e r Electrified 100 Percent Saturation of Households
H » Refrigeration o5 | G Percent Saturation of Households
uses and COOkIng Lighting 100 Percent Saturation of Households
Other Uses 100 Percent Saturation of Households

Cooking 100 Percent Saturation of Households




Current Account: Urban household

Activity level

7 Create technology icon for each folder
Refrigerator and Lighting

2 Existing
Cooking

A Electric Stoves

2 Natural Gas Stoves

Other uses
2 All

‘reedodia
ew Analysis General Tree Chart Advanced Help
pen b Save %) Backup (-1 Email | & Find Bas
Fd=>08o
=) New Freedodia
-5 Key Assumptions
=+ Demand
é--l—;‘l Household
=& Urban
5.6 Electrified
BEI Refrigerator
g Existing
é“'lﬂ Lighting
@ Existing
Other Uses
. 4 Existing
88 Cooking
& Electric Stoves

30% share
Remainder(100)

.- Natural Gas Stoves
&3 Rural
----- ) Transformation

#-) Resources

Current Account: Urban household

Activity Level: Electrified
Came | Aciy Level | Final Gnergymensity

Refrigerator

Existing 95% Saturation 500 kWh
Lighting

Electric 100% Saturation 400 kWh
Cooking

Electric Stove 309 Share 400 kWh

e s Remainder(100) Share 60 Cubic Meter

Other Uses
All 100 % Saturation 800 kWh

. R

i Mew Frecdedia

4 s

Frizn Key Assumptions
= £ Demand
=2 Household
- Urban

+i Elestrified
o Retrigerator
3 Lighting
% 43 Other Uses
5 i3 Cooking

2 Flectric Stewes

B MemageSeenenas | 49+ Sranc: Demand Houssnold: Urkan Eleetr fisd Soaking: Slectc Stoves

Brancee Al Branches  w

Warable | Eroevary Inbersity [w] | Seananis: Cuers Azen

;\ll.mly'.w.i Firal Energy Intensity | Ex .J AFVariahlis

Forual Emergy Intensity: fanual finel cancum pticn of emargy per urst of sctivity level, [Defaut="17] g2

Branc Fu) s Siake Lk Per
B Hectric Stoves Electricity 400 Eidewsaet-Hour  par Houseold
Matural Gas Stoves  Mzzural Gas L] Cukec hieter  per Hausenold

Chieck a3 Yo Type
———
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Current Account: Rural household

72 Create technology icon for each

folder

Electrified

7 Refrigerator
Existing

7 Lighting
Electric
Kerosene

2 Cooking
Charcoal Stove
LPG Stoves
Wood Stoves

# Other uses
All

L. LEAP: Mew Freedadia

Area Edit View Analysis General Tree Chart Advanced Help

] New @ Open [ Sov= =) Backup (=] Email Q Find | [¥] Basiv
Views |4 $ @ & = @ 2 &

) New Freedodia

#-5) Key Assumptions

Analysis

=+ Demand
ﬂ Household
Results Q Uiban
=3 Rural

=
ET_,-_E -0 Electrified

o Refrigerator

4% Existing

| £ Lighting
Energy & Electric
Balance
‘4t Kerosene
@ Other Uses
Summaries @Al

Cooking
‘4 Charcoal Stove
Overviews &+ LPG stoves

L #2 Non Electrified
Technology por .
Database i Transformation

#+) Resources

Hotes

Current Account: Rural household

7 Create technology icon for
each folder

Non Electrified

7 Lighting
Kerosene

7 Cooking
Charcoal Stove
LPG Stoves
Wood Stoves

. LEAP: New Freedodia

Area Edit View Analysis General Tree Chart Advanced Help

[ New [ Open W Sove ) Backup =] Email | @, Find | [B] Basi
e [ o4 =nsl

) New Freedodia

) Key Assumptions
Analysis T T
Household

£ Urban

=

Results 1

= e £ Rural

2:]_-‘_[% #-E3 Electrified
Diagram E-E3 Non Electrified

Lighting

=
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Current Account: Rural household

Activity level
2 Electrified 25% share
72 Non Electrified Remainder(100)

Activity Level | Demand Cost | All Variables

Activity Level: A measure of the social or economic activity for which energy is consumed. [Default="0"] ¢

Branch Expression Scale Units Per
Household g Million Heousehold
Rural Remainder(100) Percent Share of Households
P Electrified 25| G Percent Share of Households
Maon Electrified Remainder(100) Percent Share of Households

Current Account: Rural household

Activity Level: Electrified

_ Activity Level Final Energy Intensity

Refrigerator

Existing 20% Saturation 500 kWh
Lighting

Electric 100% Saturation 335 kWh

Kerosene 20% Saturation 10 Liter
Cooking

Charcoal Stove 30% Share 166 kg

LPG Stoves 15% Share 59 kg

Wood Stoves Remainder(100) 525 kg

Other Uses
All 100 % Saturation 111 kWh




Current Account: Rural household

Activity Level: Non Electrified

_ Activity Level Final Energy Intensity

Lighting
Kerosene

Cooking
Charcoal Stove
LPG Stoves
Wood Stoves

100% Saturation
100% Share

100% Saturation

30% Share

15% Share
Remainder(100) Share

69 Liter

166 kg
59 kg
525 kg

Reference Scenario

Create reference scenario
? Click “Manage Scenarios” botton
2 Add Scenario named “Reference” and the abbreviation “REF”

D Matieg Seerutivn ot e
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Reference Scenario

The number of households is expected to grow from 8 million in
the year 2010 at 3% per year.
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heck key assumptions

Current Account and Reference Scenario

- Key Assumptions [Key Assumptions
@ Income | Key Assumptions: Macroeconomic, demographic or other variables not entered elsewhere. [] @
Population -
@ pop ) Branch St-rano EBror i Seale Units
Household Size
Income Current Accounts 3 Thousand  Dollars
Households Reference Growth(Incarme Growth_Rate[%]/100) Thousand  Dollars
Population Current Accounts  Households[Million Households] * Household Size[People] Million People
Reference Households[Milion Households] * Household Size[People] Million People
; Household Size Current Accounts 5 People
Pop Growth_Rate Reference 5 People
Eiid Year Urbanization Households Current Accounts 8 Million Households
i, Reference Growth(Pop Growth_Rate[%]/100) Million Households [
- Effects GDP Current Accounts  Population[Million People] * Income[Thousand Dellars] Billion uss
1) Demand Reference Populatien[Million People] * Income[Thousand Dollars] Billion uss
8 b » Income Growth Rate Current Accounts 3.5 %
-5 Transformation Refeicnice a5 s
- Resources Pop Growth Rate  CurrentAccounts 2.5 %
& Reference 25 %
1-=) Non Ener
my TRy End Vear Urbanization Current Accounts 45 %
3 Indicators Reference 45 %




Reference Scenario: Urban household

By 2040, 45% of Freedonia’s households will be in urban areas.

Type “Interp(2040, 45)” -> Interp(end year value, value)

3 HE=025
) Freedonia

-3 Key Assumptions

#- Effects

- Resources
-3 Non Energy

&3 Indicators

[ Manage Scenarios | @ = Branch: Demand'Household ...

Branch: All Branches v | Variable; Activity Level [v] | Scenario; Checked Scenarios [+

Activity Level Demand Cost | AllVarisbles

Activity Level: A measure of the social or ecanomic activity for which enerqy is consumed. [] @

0 Chart || Table |3 Builder| =\ Notes | |3 Elaboration ) Help

Show: Activity Level

=3 Demand .
= T Branch Scenario Expression Scale Units Per
R Household|
5 g = Urban Current Accounts Percent Share of Households
#3 Industry » Reference Interp(2040,45) Percent  Share of Households [ ]
&3 Transport Rural Current Accounts  Remainder(100) Percent Share of Households
Lo : Reference Remainder({100) Percent Share of Households
#5 Commercial Il
-5 Transformation
Check as You Type

Reference Scenario: Urban household

Activity Level | Final Energy Intensity | Demand Cost | Environmental Loading | All Variables

Increased preference for - = _ .

Activity Level: A measure of the social or economic activity for which energy is consumed. [] @
electric stoves results in a Branch P—
55% market share by 2040.

72 Type “Interp(2040, 55)

Expression

Current Accounts 30

Interp(2040, 55)
Remainder(100)
Remainder(100)

P Electric Stoves
Reference

Natural Gas Stoves  Current Accounts
Reference

The energy intensity of
electric and gas stoves is
expected to decrease by

Activity Level | Final Energy Intensity | Demand Cost | All Variables
Final Energy Intensity: Annual final consumption of energy per unit of activity level. [] €@

h If Branch Scenario Fuel Expression
a a pe rce nt eve ry yea r P Electric Stoves Current Accounts Electricity 400
H Reference Electricity Growth(-0.5%)
due to the penetratlon Of Matural Gas Stoves  Current Accounts Matural Gas ]
Reference Matural Gas Growth(-0.5%)

more energy-efficient
technologies.

2 Type “Growth(-0.5%)




Reference Scenario: Urban household

The energy intensity of electric and gas stoves is expected to decrease by half a percent
every year due to the penetration of more energy-efficient technologies.

Type “Growth(-0.5%)

Activity Level | Final Energy Intensity | Demand Cost | All Variables

Final Energy Intensity: Annual final consurnption of energy per unit of activity level, [] @

Branch Scenaric Fuel Expression
B Electric Stoves Current Accounts Electricity 400
Reference Electricity Growth(-0.5%)
Matural Gas Stoves  Current Accounts Matural Gas a0
Reference Matural Gas Growth(-0.5%)

Reference Scenario: Urban household

As incomes rise and people Activity Level | Final Energy Intensity

purchase |arger app“ances Final Energy Intensity: Annual final consumption of energy per unit of activity level. [] &
’

annual refrigeration intensity e ST IR =

H Existing Current Accounts Electricity 500

Increases to 600 kWh per » Reference Electricity Interp(2040, 600}

household by 2040.

.. . . Activity Level | Final Energy Intensity
Similarly, annual lighting

intensity increases to 500

Final Energy Intensity: Annual final consumption of energy per unit of activity level. [] @

k h h h |d b 20 O Branch Scenario Fuel Expression
W per ousenho y 4 P Existing Current Accounts Electricity 400
Reference Electricity Interp(2040, 500)

The use of other electricity-
using equipment grows
rapidly, at a rate of 2.5% per
year.

Activity Level | Final Energy Intensity

Final Energy Intensity: Annual final consumption of energy per unit of activity level. [] &

Branch Scenario Fuel Expression

Existing Current Accounts Electricity 800
» Reference Electricity Growth(2.5%)




Reference Scenario: Rural household

An ongoing rural electrification program is expected to increase
the percentage of rural households with electricity service to
28% in 2020 and 50% in 2040.

72 Type “Interp(2020, 28, 2040, 50)

Bl Manage Scenarios | {@ Branch: Demand\Household'\Rural'...
Branch: All Branches  w | Variable: Activity Level E] Scenario: Checked Scenarios E]

Activity Level | Demand Cost | All Variables

Activity Level: A measure of the social or economic activity for which energy is consumed. [] @

Branch Scenario Expression
Electrified Current Accounts 25
» Reference Interp(2020,28, 2040,50)
Mon Electrified Current Accounts Remainder(100]
Reference Remainder(100]

Reference Scenario: Rural household

Activity Lovel | Final Energy ntenaity - Deerand Cot | Ervimnimontal Loadag | &0 Varabie

Firal Energy Inkersity: Annual final consumption of energy per unit of actiity level, [1 @

As incomes increase, the energy intensity

Hrarschi Scenaric Fusl Esprssion
of electric lighting is expected to increase one e e S
by 1% per year. b e i

Activity Level | Demand Cost | All Variables

The number of grid-connected rural
homes using a refrigerator is expected to

Activity Level: A measure of the social or economic activity for which energy

increase to 40% in 2020, and 66% in 2040. o
Rotete: |G 0

Due to rural development activities the Conking |

share of various cooking devices in all Retrgeration T e

households (both electrified and non- Reference Interp (2020, 40, 2040, 60)

electrified) changes

7 by 2040, LPG stoves are used by 55% of
households, and

Activity Level | Final Energy Intensity | Demand Cost | All Variables

Activity Level: A measure of the social or econemic activity for which ene

Branch Scenaric Expression
7 charcoal stoves by 25%. The remaining Charcoal Stave Current Accounts 30
3 Reference Interp(2040, 25)
rural households use wood stoves. LPG Stove Current Accounts 15
Reference Interp(2040, 55)
Wood Stove Current Accounts Remainder(100)

Reference Remainder(100)




View the results
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Thank you

Contact: jakapong060@gmail.com




