Model for Analysis of

Energy Demand (MAED)

Learning outcomes

By the end of this exercise, you will be able to:

Manage Case Studies in MAED-D
Declare Definitions of a Case Study
Navigate the Main Menu in MAED-D
Add New Years in the Study Period

El o

Activity 1: Manage Case Studies in
MAED-D

In this hands-on session, you will familiarize yourself with the operation of the MAED-D
model. You will practice managing case studies and declaring the definitions of a case
study. To participate in this training session, you must have already installed the MAED
software on your computer. During the session, you will be shown how to proceed through
the successive steps of model building. You should replicate each step on your own
computer.

The previous version of MAED was two workbooks in EXCEL. All the information required for
the simulation, as well as its results, were presented in different worksheets. Problems
sometimes arose with security levels or certain computer configurations that did not allow
the model to run. A new version of MAED has now been developed as a Web-based platform.
This adapts the software to current computer trends.
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Each time MAED is started, the first screen allows you to choose the model in which you are
going to work: MAED-D, for the analysis of the energy demand or MAED-EL, for the analysis
of electricity demand curves.

In the following few hands-on exercises, we will learn how to use the first one, MAED-D. We
will work with MAED-EL in the next part of the course.

To start, we click on MAED-D from the main menu as shown below:

|22 MAED wodel for Analysis of Energy Demand

|ﬁ Model for Analysis of Energy Demand MAED EL

. Manage case studies

Planning and Economic Studies Section
Division of Nuclear Power
Department of Nuclear Energy

International Atomic Energy Agency

©2020. Version: 2.0.0.20201120

This will bring you to the menu to handle cases in MAED. This menu is shown below:
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22 MmaeD - a ®
IEEECEEIE  MAED D CASE STUDIES
M Manage case studies 4 [=)Damo MikEDC

Actions
12 39 =
2202111103 [0 & Manage case studies
[ Demo MAEDD 1

L]
x

00-02-202115:41:06 1] Create new case study

Restore case study

e e

@2020. Version: 2.0.0.20201120

As highlighted below, the block on the right shows options for creating a new case study. The
options to restore other case studies are in the block just below that:

22 MAED mioaet for ansiyaia of Energy Demana

- -] x
““ MAED D CASE STUDIES

MAEDD ¥ | About (D
A Manage case studies 1 EEae aED

Ac

Create new case study

Create case study

Restore case study

e W ]

62020, Version: 2.0.0.20201120

The cases that currently exit in the data subdirectories of MAED are listed in the middle:
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22 MAED naocetfer anaiysis of Enesgy Demaa MAEDD v | About @

2 3
A Manage case studies [ Demo MAEDD oso2202111:039 I * X

inage case studies

Create new case study

Restore case study

e W]

@2020. Version: 2.0.0.20201120

You can manage an existing case using the buttons on the right of the case name. You can
copy, make a backup, or delete the case.

o
|22 MAED ntosel fox Analysis of Enesgy Demand

““ MAED D CASE STUDIES

N Actions
A Manage case studies ‘ [E1Semc AR Uik AL Janage case studies
Create new case study
“

Name of the case study

MAEDD v | About @

Restore case study

EACRE “
820720 Version: 2.0.0.20201120
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To take a quick tour of the model, and to have a look at some different internal menus, let
us enter the case, Demo MAEDD. Just click on its name to enter the case.

B2 MAED

| AED Model fox Analysis of Enesgy Demand
““ MAED D CASE STUDIES

< [] Demo MAEDD

1\

 Manage case studies

o

MAEDD v | About @

Actions

02 » 0O *
G2z 2z DRG] & Manage case studies

Create new case study

Restore case study

+ Select case.

820720 Version: 2.0.0.20201120

The programme takes you to the General Information page. Note that the General
Information tab is highlighted in the navigation menu. This indicates that you are currently

on the General Information page.

12 MAED - a x
I MAED wodeifor Analysis of Enerar Demand MAEDD v | About (B
ECHECEECE  General information
Name of the case study Demo MAEDD
A Manage case studies.
Definitions (name, years, description) a Units 5]
A"
B General informaticn
Name of the case study Population
ocial economic data Demo MAEDD O Thousand @ Milion
<= Energy intensities - Years Fy
Million [109 Billion [10 Trilion [10%9) -
Industry 2010,2015.2020.2025.2030.2035,2040,2045.2050 @® o o us Dollar
Transport Case Trensport Pessenger (pkm)
The data u QO wmiion(10 @ eilien(107 O Trlion 109
Household They aret ecific dat
he u Transport Freight (tkm)
Services QO Milion (109 @ silion[109 () Trillion [10°7
B calculate Energy unit
@oewyr QP QT O Moe () GETU
il Results
Sectors & Clients 5]

Agriculture  Construction  Mining  Manufacturing  Energy  Service  Household  Transport

Farming

Specil rnc Motive
Electricity ~ Thermal use
Power

©2020. Version: 2.0.0 20201120
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We will be making some changes in the structure of the model to demonstrate the
functionality of the software. Since we do not want to damage the case we have now, we will
work on a copy of it. We must go to the Case Studies Management menu. To do so, we click
on the button, Manage Case Studies, in the navigation menu.

|2 MAED - 8 x

P — e ema
EEBECEIE General information

ame of the case study Demo MAEDD
A Manage case studies
i (name, years, description) a Units ]

B General information <
Name of the case study Population
8 Social economic data Dermo MAEDD O Thousand @ Milion
=" Energy intensities 2 Gop
@ Milion[10 O Bilien 101 O Tiillien[10"] US Dolla
Industry -
Transport Transport Fessenger (k)
QO Milion[109 @ Bilion (101 ) Trillien 10"
Household hd 5
Transport Freight (tkm)
Services QO Milion[101 @ Bilion 10 O Trillien[10"]
B calculate Energy unit
@cwy QPR Tl O Moe () GETU
sl Results
Sectors & Clients 5]
Agriculure  Construction  Mining  Manufacturing  Energy  Service  Household  Transport
Specifi
Specific - Mate
Electricity hermal use
Powe:

@070, Version: 2.0.0.20201120

We need to copy the case: Demo MAEDD. To do so, we simply click on the copy button to the
right of the case name.
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122 MAED - o X
[ MAED odel for Analysis of Enexgy Demand MAEDD v | About (B
““ MAED D CASE STUDIES
. . + x Actions
M Manage case studies 4 [=)Damo MikEDC Uikt ARRRL 2 = Manage case studies

Create new case study

Restore case study

e e

@2020. Version: 2.0.0.20201120

A new case should now appear underneath the original Demo MAEDD. Note that by default,

this case has the same name as the original, but with an extra “-copy”. We will learn how to
change that later.

e gD 8 x
[ MAED stodel for Ansiyss of Enesgy Deane MAEDD v | About ()
OB BCEMMEE  VAED D CASESTUDIES
Actions
A Manage case studies 4 [ orizei oz B &% Manage case studies

@ 09022021 154106 I * X ) Create new case study

Restore case study

pEEE= “
@2020. Version: 2.0.0.20201120

Congratulation, you can now manage cases in MAED-D.
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Activity 2: Declare Definitions of a
Case Study

The start menu of MAED-D should now show the case that we copied in the previous activity.
To enter the case, simply click on its name (it should be called Demo MAEDD - Copy).

This should bring you to the General Information page. This page contains the Case Study
Definitions. The case definitions include the name of the case, the years of the study, and a
description of the study, as can be seen below:

12 MAED - o ES

i i m
ECEECEECE  Generl information

R
M Manage case studies ‘
Definitions (name, years, description) B Units a
B General information 1
Name of the case study Population
B Social economic data Demo MAEDD Thousand @ Million
<+ Energy intensities b Years aoe
willion [109] o ! .
- 5 225 2 2t 2t 205 2050 @ wmilionlio] O sillon1 Q) Trilllon 10 US Dol
Tramsport Case description Transport Pessenge (pk)
. 1103 hypothet for & hypoth QO muonfio] @ 8ilon[107 () Trillion [107]
Household " be repl sal fic dat.
e e Transport Freight (tkm)

Services QO Million 164 @ Billion [107 Q Trillion [10*%]

Calculate Energy unic
owy QPR QTal O Mee (Q 68TU

il Results

Agriculture Construction Mining Manufacturing Energy Service Household Transport
Specific
Motive
Electricity ~ Thermal use
Power
ise
/]

@2020. Version: 2.0.0.20201120

Note that the name of the copy of the study is the same as the original case study. Click on
the Name of case study box and change “Demo MAEDD” to “Demo MAEDD 1". After changing
the name click the save button on the right to save the changes. Remember to click save
whenever you make any changes to your cases.
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A Manage case studies

B General information
B Social economic data
= Energy intensities
Industry
Transport
Household
Services
B cakulate

il Results

- & x
MAEDD ~ | About @
General information
Name of the case study Demo MAEDD
Definitions (name, years, description) | B ‘ Units a
e
Name of the case study Population
Demo MAEDD 1| O Thousand @ Million
- ® i i i
willion (107 Billion [10 Trillon [10°% S Dollar
2010,2015,2020,2025,203 050 ©® wilonnot O nol O oo Us Dolla
Case description Transport Pessenger (pkm)
aa used in this demanstration r a hypothetical country O milonio @ eilon0e] O Trillon 103
ntry and scenario specific data by
Transport Freight (tkm)
O minon 109 @ 8ilion[10% ) Trillion [107]
Energy unit
@® Gwyr QR O Tal O Mee (O GETU
Sectors & Clients a
Agriculture  Construction  Mining Manufacturing ~ Energy  Service  Household  Transport
Specific
Mot
Electricity ~ Thermaluse o '°
Power
use
Farming

@2020. Version: 2.0.0.20201120

The units used for population, GDP, Transport Passenger, Transport Freight, and Energy can
be selected in the block at the right of the definitions block. Remember to click the save
button if you make changes to the units of the study. This will update all corresponding
tables in MAED-D automatically.

% MaED

- 8 x

EN ]
A Manage case studies

B General information
B Sacial economic data
" Energy intensities
Industry
Transport
Household
Services
B calculate

il Results

General information

Wame of the case study Demo MAEDD 1 B,
———
Definitions (name, years, description) a Units a
Name of the case study Population
[ O Thousand @ Milion
e ® lion 107 lion [109 lion [10]
willion [10¢ aillion [10 Trilion [10°7 S Dolar
2010,2015,2020,2025,2030,2035,2040,2045.2050 ® o] o] US Dolla
Case description Transport Pessenger (pkm)
demonsirationc Q milionliod] @ Bilionfiod O Trillon[10+]
lustration purp
Transport Freight (km)
Q milionliod @ Bilionfiod O Trillon[10+]
Energy unit
@owr QR QTa QMo (O esTu
Sectors & Clients 5]
Agricullure  Constructon  Mining  Manufacturing  Energy  Service  Household  Transport
Specific
Motive
+ !
] Blectictty  Thermaluse 1
use
Farming

2070, Version: 2.0.0.20201120

Congratulations, you can now declare the definitions of a case study.
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Activity 3: Navigate the Main Menu in
MAED-D

We shall now try navigating the main menu of MAED-D. The menu to navigate different pages
of MAED-D is located on the block on the left.

1% MAED - 8 x

IEEECEEE  General information

—_—'j Name of the case study Demo MAEDD 1
A Manage case studies

Definitions (name, years, description) a Units a
B General information 1
N f i tudy Populstion
B Social economic data Demo MAEDD 1 O Thousand @ Million
= Energy intensities - Years ®
i s @ milionied O eilien[10] QO Tiillien [10°7 s Dol
2010,2015,2020,2025, 5,2040,2045,2050

Industry

Transport Case description

ger (pkm)
@ silion[10 O Trillion 10

Household They

eight (tkm
@ Bilion10 O Tiillion 109

Trans
ypot thetical country
y o be replac and scena ic data b
Calculate nergy unit
awr QP QO Tl Q) Mee (O GETU
ali Results

Specific
Electricty  Thermal use
Power
use

©2070. Version: 2.0.0.20201120

At this point we recommend you go to the software to explore the various pages available
by clicking on their names in the navigation menu. To return to the previous menu, simply
click on the General information tab.

At this moment, Structure Definitions are active. These will generate the structure of the
model to be used to analyse the demand for the country or the region being studied. The
other tabs will enable tables for the input of the technical data of your model.

For example, when you click on social economic data a new page is enabled to introduce
demographic and economic data. Let us see, for example, what the demographic data that
the software asks for. To go to the demographic data tab, click on the Social economic data
tab in the menu.
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al economic data

Soci
N the case study Demo MAEDD

Name

A Manage case studies
Demography ~ GOP

B General information

Demograph: <[> |2 ©)
B social economic data L - '8
mergy intensities ftem Unit| 2010 2015 2020 2025 Chart
Industry Population * Milion| 2427539 2693364 2959143  32.19368
Population growth rate * % per annum| - 270000 190000 170000
Transport
Urban Population %| 43.00000 4400000 4500000 4500000
Household Person/ urban Household cep| 570000 540000 500000 450000
Services Nurmiber of urban Households Milion| 183130 219459 266323  3.21937
Rural Population %
'
&) e Person/ rural Household cep
i Resuhs Nurmiber of rural Households Milion|
Potential Labour Force %| 49.40000 4955000 49.65000  49.70000
Participating Labour Force %| 4500000 49.00000 5400000  60.00000
Active Labour Force Milon| 539642 653985 793376 9.60016
Population in cities with public transp %| 2400000 2500000 2600000  27.00000
Population inside Large Cities Milon| 582609 673341 769377  B.6%229

* Enter Population data only for the first year & Population growth rate (Average annual) for all other years (except first year)

This is the table for entering demographic data. The shaded cells are results of calculations
made by the tool. Shaded cells are blocked from editing. The other cells are available for
entering numeric values.

22 mAED

|2 MAED o

EENIEEE  social economic data

Name of he case study Demo MAEDD

M Manage case studies ‘
Demography ~ GDP

B General information
8 Social economic data { | Pemograrhy o< (> 2@ O
< Energy Intensities - tem Unit 2010, Chart
ndustry Populatian * Milion| 202753 2693364 79.59143 3218368 ) ()
Population growth rate * % par annum To0000 170000 |
Transpert Urban Population %| 4300000 4400000 4500000 4500000 |
Household Person/ urban Household cap| 570000 540000 500000  4.50000] [
Services Number of urban Housaholds wmilion| 183130 219459 266323 821997 |
Rural Population % (
8 calculate Person/ rural Household cap (
il Results Number of rural Households: Million [
Potential Labour Force %| 4940000 4955000  49.65000  49.70000 |
= Participating Labour Force %| 4500000 4900000 5400000 60.00000] [
Active Labour Force Milion| ~ 539642 653035  7.93376  9.60016| [
Population in cilies with public transp. %| 2400000 2500000 26.00000 27.00000) [
Population inside Large Cities Milion| 582608 673341 769377 869229 [

* Friter Population data enly far the first yaar & Pepulation grawth rate (Average annual) for all other years (except first year)

Dala nales

Congratulations, you can now navigate the main menu in MAED-D.
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Activity 4. Add New Years in the Study
Period

In this activity we shall add more years to the study period of a case study.

The study period of the Demo MAEDD 1 case contains the years 2010, 2015, 2020, and 2025.
All tables in MAED-D have these years. Let us confirm it by looking at a couple of them: the

demographic data and the energy intensities of motive power. Click on the Social economic
data tab in the main menu to access the demography page.

EENIECEEE social economic data

A Manage case siucies

ilon| 183130

| 4540000

To access the energy intensity of motive power, click the following in the main menu: Energy

Intensities -> Industry and then click EI-Motive Power. The energy intensity of motive power
also contains the same years.
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122 MAED

|22 MAED model for Analysis of Encrgy Demand
Wl i

A Manage case studies

ntensities
ase study Demo MAEDD 1

ElSpecific Electricity EFThermal Penetration of Energy Forms in Efficiencies in Temperature level in

B General

8 Social economic data

Energy intensities of Motive Power (final energy per unit of value added)

Penetration of Energy Forms in
use use ACM ACM Manufacturing Manufacturing

- 8 X

‘ MAEDD v | About @

Efficiencies in
Manufacturing

il 8

-~ o —
~* Energy intensities
Item Uruli 2010 2015 2020 2025 Jhart
Agriculture | =
Transpol Farming kWh/Us$ 1.40000 1.30000 1.25000 1.20000
Household Cocatraction =
& Bulldings kWh/Us$ 0.10000 0.10000 0.10000 0.10000
Services |
Mining -
B calculate Metal ores kWh/US$ 0.30000 0.30000 0.30000 0.30000
1 Results Non-metal ores kWh/USS' 0.20000 0.20000 0.20000 0.20000
Manufacturing ‘ -
Basic materials kWh/US$ 0.15000 0.15000 0.15000 0.15000

©2020, Version: 2.0.0.20201120

We will now extend the case study period to 2050. To do this, we will go to the general
information page. We will now add the years 2030, 2035, 2040, 2045 and 2050. Note that the

12 wazp

% MAED st e At vy o

information

A Nansge case studies
Definitions (name, years, description)

]
B cooniniomaie 4
8 Social econamic data
+ Energyintensities -
Q Tsonfing s ool .
I e
Q Tasonio
Scrvicns © Tilenlind
B caleulare Ereyunt
@awy O OTa  Qne O
i Resuns
Sectors & Clients. a
Agricvtre  Constucton Mg Manufactrig  Evergy  Servies  Houschold  Transport
ot
© Power
Ferming -]

Let us review the tables of the demographic data.

CCG 2023

years are separated by commas. Do not forget to click the save button to save the changes.
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=

k2 MAED wom

D —

B Goncral information
8 Socil econamic data
< Energy intensitics
Industry
Transport
Household
Services
B calculste

h Rosults

Let us also review the tables of the energy intensities of motive power.

Social economic data

Nerme: o the cnse: sy Dema MAEDD 1

Demography GO

* Demography o< 3
- e Uni 2010 2015 2028 30 2035 2040 2045 2050_ghart

Pogulation* Mion| 2427503 2693864 3219388

Fopalation growi e~  per annum 270000 173000

Ui Polation 5| 4200000 4400000 4300000

Parson uhan Housenold com| 57000 540000 450000

Humsar ot roan Housshaigs Milon| 189130 215459 EFE]

Fursl Populstion %

Person/ rural Household cag|

MNumer of rursl Households. Million|

Fotental Labour Force: a| sss000 9500 496sa00 4370000

Participating Labour Foroe %[ 4500000 49.00000 S4.00000 50.00000

Active Labour Ferce Million| £.39642 653936 743376 960016

Pepulation incities witn public transp. %[ 2400000 2500000 z60WOCO] 2700000

[Popelation wide Large Giics Million| 582608 67331 769377 869299

*Emtar Populstin dta o Pogulaten sral for o stner

L r—

Ermotie EiSpecfoblectrciy  EbThemasl  Penctition of Energy Foms in ficiencies Temperature level in Penetretion of Enengy Fomms in Effciencies in
Power use L ACM Menufacturing Manufecturing Manufacturing
B Genoralinformation
8 Socia cconamic datn Energy intensities of Motive Pawer (final energy per unit of value added) Y > |8
e Un 2010 s 2020 2025 0 2035 2040 2085 2080 Yprart
b industry
Agriculue =]
Transport Farming «umjuss| 140000 1o 125100 120000
Househcld Censtruction e
Butings wwm/uss| 010000 @000 010300 010000
Services
Mining =]
B cacuate Metalores /US| 030000 030000
W Results Mon-metsl ares. kvin/Uss| 0.20000 0.20000
Manufacturing -
o kWhJ/USS| 0.15000 0.15000 0.15000 015000

We see that, in both tables, the study period has extended.
Also notice that there are no data for these new years.
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| MAED st fer Arnabpaes o1 gy bvrmanat-
MR o niensites
A Memaae cose sheier

Penetration of Energy Fomms in
Fower use e o Acm Menufaciuring Manufectusing
B Goneralintormation

B Social sconamic data Energy intensities of Motive Pawer (final energy per unit of value added)

o< LAl - Bie
Herm Un 2010 s 020
b Industry 1{
Agrieulture
Transpert Farming kvmguss| 140000  130ox 125000,
Household Construction
B Buldngs KWUSS| 010000 010000 010000
B Mining
B calculate Metal ores kwm/USS| 0300000 0.30000  0.30000
P win/uss| 020000 n20m0 020300
KWA/USS| 015000 015000 00500 01500

Congratulations, you have now successfully added new years to the definition of your case
study.
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