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General Introduction

This documentation is composedfivk Parts.

Part | providesa gener al description of the TIMES pa
general structure and its economic significance. Part | also includes a simplified mathematical
formulation of TIMES, a chapter comparing it to the MARKAL model, pointing to
similarities and differences, and chapters describing new model options.

Part Il constitutes a comprehensive reference manual intended for the technically minded
modeler or programmeéooking for an indepth understanding of the complete model details,

in particular the relationship between the input data and the model mathematics, or
contemplating making changes to the model 06s
the setsattributes, variables, and equations of the TIMES model.

Part Ill_ describes theorganization of the TIMES modeling environment and @&MS
control statements required to run the TIMES model. GAMS is a modeling language that
translates a TIMES databas¢o the Linear Programming matrix, and then submits this LP to
an optimizer and generates the result fiksrt 11l describes howhe routines comprising the
TIMES source codguide the model through compilation, execution, solve, and reporting; the
files produced by the run process and their use;tl@dsarious switches that control the
execution of the TIMES codaccording to the model instance, formulation options, and run
options selected by the uséralso includes a section on identifying andotesg errors that

may occur during the run process.

Part 1V provides a stejy-step introduction to building a TIMES model in the VEB£ont

End (VEDAFE) model management software. It first offers an orientation to the basic
features of VEDAFE, includng software layout, data files and tables, and model
management features. It then describes in detail twelve Demo models (available for download
from the ETSAP website) that progressively introduce VEDKES principles and
modeling techniques

Part V_describes the VEDA Backnd (VEDA-BE) software, which is widely used for
analyzing results from TIMES modell. provides a complete guide to usiMEDA-BE,
including how to get started, import model results, create and view tables, and create and
modify use sets, and step through results in the model Reference Energy System. It also
describes advanced features and provides suggestions for best practices.
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1 Introduction

Part V of the TIMES documentation provides a user manual folHEwsatile Data Analyst
BackEnd (VEDA!-BE) software, waich is widely used for analyzing results from TIMES
models.VEDA-BE is a flexible, usefriendly tool for the construction ofnalysttables and
graphs fronstructured datasets of any kind.

VEDA-BE is particularlysuitable foranalyzing results froncAMS-based modslbuilt on
the concep of sets for identifying andgrouping model components apdrametersfor the
management of numeric valuascluding those obtained from the model solution (e.g. the
primal and dual solution values obtained from optimarg. Any GAMSbased model can be
linked to VEDABE by means of the GDX2VEDA utility and the associated <application>.VDD
VEDA datadefinition file (seeAppendix Bfor more).

VEDA-BE has additional features toork with the TIMES family of modelsthat rel on a
Reference Energy System (REBetwork structure, where nodés the networkrepresent
processes, and the arcs linking these nodes represent commodities produced and/or consumed by
these processeBy means of th&GDX2VEDA utility, VEDA-BE is made aare of a TIMES
model's network topology, allowing the user to trace flows of commodities through the network
by means of process inputs and outputs.

VEDA-BE may be used in conjunction with TIMES models built and managed in either the
VEDA FrontEnd or ANSWER-TIMES model management systems. This document describes
how to useVEDA-BE with both systems. It uses the VEPIAMES DemoS model described in
Part IV as an example throughout; however, the instructions are general, and use of this demo
model is not regiredin orderto follow along.

Part Vis organized as follows:

Chapter 1 Introduction and installatiorintroducesVEDA-BE andprovides instructionso
download andnstall the software

Chapter 2 Getting startedprovides an overview of the user enwvineent, describes how to
create a new database and how to import TIMES resuitsjntroduces how to
view results in EXRES and table views.

Chapter 3 Sets:describes the role of sets in viewing result¥ EDA-BE. Explains how to
construct and modify sethow to use them inables, and how to move them
betweenVEDA-BE databases

Chapterd Tables describes how to build, customize, and manage tabh®s to move
tables betweeWEDA-BE databasesand some advanced features for working
with tables

Chapter 5 Units handlingdescribes th& EDA-BE units handlindgacility.

Chapter 6 Working with Excel and mducing reportsdescribesvaysto useVEDA-BE to
produce analysis reports, including usMgDA-BE in conjunction with Excel
and using th& EDA-BE batch mode

Chapter 7 Best practicegprovides some best practiseggestions

Appendix A VEDA-BE Attribute Reference Guide

Appendix B The GDX2VEDA utility andthe VEDA data definition file

! Veda [Sanskrit,=knowledge, cognate with English wit, from a root meaning know], oldest
scriptures of Hinduism and the most ancient religious texts in anHodgpean language. [The
Columbia Encyclopedia, 6th ed. New York: Columbia University Press, 2000. ]



1.1 Software installation
Instructions for installing/EDA-BE are availablat http://support.kanorsmr.org/



http://support.kanors-emr.org/

2 Getting started with VEDA-BE for TIMES modeling

This section provides a guide to getting started WHDA-BE for TIMES modeling, including
creating a new database, impogtiresults into an existing database, and viewing simple tables
and graphs.

2.1 Bringing TIMES results into VEDA-BE

VEDA-BE requires as input four text files containing full information on each model run that the
user wishes tgrocessand examine. These fileare producedrom model runGAMS Data
eXchange GDX) files by the GAMS GDX2VEDA utility(see Appendix B)The generic names
and role of these files are as follows:

1 <scenarioname>.VD, containing the application VEBE header directives (controlling
theappearance of the main VEBPBE table specification form) and actual mbdata;

1 <scenarioname>.VDE, containing the list of individual set member elements for each
index managed by VED/BE with their descriptions;

1 <scenarioname>.VDS, where the set groupmfgrmation is provided for the various
subsets associated with each index managed by \ABBAand

1 <scenarioname.VDT>, containing the topology(RES) information, for
MARKAL/TIMES models only.

These files are deposited by the GDX2VEDA utility in therss& AMS Work folder. (The
default path is \VEDA\VEDA-FEEGAMS_ WrkTIMES for VEDA-FE users, and
\AnswerTIMESVBGAMS_WrkTI for ANSWER users, but the user may choose to set up
different Work folders, for example, for different projects.)

Following a model runjn order to analyze results MEDA-BE, these files mustfirst be
brought intoVEDA-BE. This may be doneo€casionally for example, when starting a new
project) by creating a neWEDA-BE database from the run results, ¢ar(more often) by
importing runresults into an existing databafoth operations are described in this section,
along with other results management facilities, after quick instructions on how to follow along
with theDemoSexample database used in this document.

2.1.1 The DemoS working exaple

ThroughoutPart V, we will work with the TIMES DemoS_X? model as an example. The user
may choose to follow along bydownloading the Demo model pack&geThe
ETSAP_DemoS VFE ol der shoul d be copied into the
and theDemoS VBEf ol der shoul d be copi e d-BE/Databasest h e
folder.

To create an example rungwhave run the DemoS_012 case, changing the run name so that
we can compare the results to the DemoS_012 run already iDetm®S_VBEdatabase, as
shown inFigure 1. We have also created tligams_ WrkDEMO folder to receive our results
files. (See Part IV for more on running the Demo meueVEDA-FE.)

2 Availableon the ETSAP website along with the TIMES documentadion
http://ieaetsap.org/index.giidocumentation
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http://iea-etsap.org/index.php/documentation
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Figure 1: Creating an example DemoS_012 run

2.1.2 Creating a newVEDA-BE database

To create a neWEDA-BE database, from thieile menu tlooseNew Databaseand then select
Local. Depending on your sefp, you may now sea wi n d o Wlavbrsot I se,dee fi
instructions starting d&igure5 below.You may also setle followingmessage:

x|

Mo valid file found in currently selected file locations!! Would you
' like to provide new ones?

Figure 2: Prompt to set file locations

Cli¥ew , A and you wi | InputtFes lcbeationswiedow d t o t he



. Input Files Locations... il

Select All | Unselect All|
[” Include Subdirectories
Add Path | Del Path | Continue |

Figure 3: The Input Files Locations window

Click Add Path, which will bring up a foldeBrowse window. Scroll tothe VedaFE folder
and c | +0c kn etikhiTlkent$elect the GAMSWrk folder you hawgedin your model run,
as shown irFigure4, and clickOK?3,

Browse for Folder x|
Select the folder to Add...
| Veda_BE |
= . Veda_FE
| CplexFiles

. Databases

. EnergyBal

. Gams_srcTIMES350
. Gams_srcTIMESw361
\§ Gams_WrkDEMO

. GamsSave

. Gams_Wrkfacets

| GAMS_WrkTIMES =

Figure 4: Selecting your GAMSWrk folder in the folder Browse

3 If you use ANSWER to produce TIMES model runs, the Input Files Location path is set by
navigating in this browse to your GAMS Work folder (default GAMS_WTrkTI) within your
AnswerTIMESV6 folder. Although the DemoS_012 model is a VEOMES model, you may
follow along with the examples in this guide using thegxistingDemoS_VBEdatabase.

10



This should return you to tHaput Files Locations window, where clickingContinue will
bring youto theFlavors window:

wravors x|

® Flavors o | Walue
= TIMES File Mame DemaS_012EW vd
- File Path C:%eda'Weda FEMGams WikDEMO

Date/Time 41/2016 1:46:09 Pr
Flavar TIMES
Irmport 10 Scenario:DemoS_012E%W
Dvirn List Altribute:Commmodity Process Penod; R eagion
Sets Allowed Commodity:Process
Field Size Attribute: 37 :Commodity: 31 Process: 31 Perioc
Parent Dimensions  Commodity: Region:Process:Region —
ritz IO
Yalue Dimensions P =
I I _>I_I

k anage Input Files Locations |

Figure 5: Selectingthe run to create a new database in the Flavors window

In the Flavors window, click the %" next to TIMES (the "flavor" of VEDA model that we will

be working with), and your model run should appear. Select your run andGXickou will be
prompted for adatabasename(e.g.,DemoS_VBHere) whereupon VEDABE will create the
new database and import your rihen the import is complete, you should see your scenario
listed on theScenariostab.

A rnote on terminologyin VEDA-FE and ANSWER, model runs aralled cases and are
assembled from one or maseenariosconsisting of input data that are layered to form the input
assumptions for a particular case. HoweverVEDA-BE, the model runs upon import are
referred to ascenarios Because/EDA-BE is generlly used only to review TIMES model
output data, this change in terminology should not cause any (lasting) confusion.

2.1.3 Importing results into an existing database

It is generally more convenient to work from an existing database, if one has been previously
created for your model/project, because it will likely be already populated with Sets and Tables
that are useful fomnalyang your model.(Throughoutthis document, we will work with the
DemoS_VBEdatabase that is distributed with the DemoS mpdel.

Upon starting, VEDA-BE will open the last used database, if any. To open a desired
database, choosepen Databasefrom the File menu. Youwill see a folder Browse of all the
databases (folders) ithe (default)/VEDA/VEDA-BE/Databases foldeffrom which you ca
select the desired datab4se

4 You may store your databases in any location. Each "database" will always be a folder
consisting of several Access databases, as described imSetto

11



Browse for Folder il

Open Databasze

E ). Databases ﬂ
. AEQ-Gas
; AED2011
. DemoS model
i CcermoS_VEE
| EC-TIMES [
| EC-TIMEShe
. End use model
, EPALISSr

, EuroStat_MNRGa_2014 -
1| | 3

Figure 6: Opening a database

To import a run or runs into an existing database, from Results menu choose
Import/Archive . This brings up the following window:

(8 Import / Archive ... il
Import ] Delete IDeIetE“SegurceT Archive I Retrieve ]
=] Scenario Source File File Date/Time © | Last Imported Date/Time _I
) |DemoS_0M2EW  |CWWeda'weda FE“Gams WikDEMO'\DemoS_012EW WD |04/11/2016 13:46

N o[

[~ Selective Import

anage Input Files Locations |

Figure 7: The Import/Archive window

You may see your model run listed here. If so, click on the tlweckext toits nameto
select it and clickOK .

Alternatively, the Import file list may be blank, because the path to the GAM$&Wder has
not been set yetn this case, lck Manage Input Files Locations This will take you to the
Input Files Locations window shown inFigure 3, where you can clickdd Path and navigate

12



to and select your GAMSWrk folder ascribedn Section2.1.2 This should be a orieme
operation, unless yothange GAMSWrk folders, and the Import fiist should be populated
with new results as you conduct runs from now on.

Note that thelnput Files Locations box can also be used to reneom path from a VBE
database, if desired (for example, if you decide to create separate GAMSWrk folders for
different projects later on.)

Once you have selected your run(s) to import and clicBKd the Tasks window should
appear, showing you the progrexsthe import process. Depending on the size of your model,
this process may take a few seconds (for the DemoS model) up to several minutes for very large
models.

Errors |
| Detals | M arne
\f Impart Scenaro:DemaS_012EWw C:4fe
+ Mizcellaneou:  Update null values to huphen
\f Mizcellaneous  Delete invalid data values
+ Mizcellaneou:  Remove semicolon from WDE
\c" Mizcellaneous  Create Indexes for faster zearch
+ Mizcellaneous  Delete unaccounted indexes
\/ Mizcellaneous  Create map tables
B Miscellaneous  Generate dimensions table
Mizcellaneous  Set description for nomal dirmenzions
Mizcellaneous  Generate tab trees
Mizcellaneous  Create topology from results
Mizcelaneous  Create Default Units
Mizcellaneousz  Refreshing zets for Mew and Exizting Region
Mizcellaneows  Compact Databases
1] I i3

Figure 8: The Tasks window for importing and deleting scenarios

2.1.4 Managing scenarios in &VEDA-BE database
From thelmport/Archive window, one may perform additional tasks to manage the scenarios
stored in yourVEDA-BE database. Clicking on thBelete tab will bring up a list of all the
scenarios that are currently iretdatabaseSelect the scenarios you want to delete by checking
the checkboxes next to their names and ci?BNTINUE . This will bring you back to the
Import tab, where you can select scenarios for Import, if desired, and thetO#li¢k start the
Delete(and Import, if any) process.

To streamline thddemoS VBEd at abase f or our us e, weodl |
DemoS 111. With thelmport/Archive window open, click on thBeletetabto bring up the list
of all scenarios in the database. Clickingtloa checkbox next to "Scenarifsee the circled area
in Figure 9) will select all scenarios in the list. You may sort the list by scenario name by
clicking on Scenarig then scroll to the bottom and unselect the Dend3 scenarios o
clicking on each of their checkboxes to clear the checks. TQ@NTINUE and thenOK to
start the delete.
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x|
Irnpaort | Delete IDeIetE“SegurceT Archive I Retrieve ]
/ -
( I Scenario__ ¢ Import D ate/Time Status Source File
DemoS_010e 09/02/2016 20:02 Imparted C:WEDANYeda FE\GAMS WREDEMOS\Demo5_010e VD
¥ |DemaS_011 09/02/2016 20:21 Imported | C:AWEDANWeda_FE\GAMS_WRKDEMOS \DemaS5_011.WD
¥ |DemoS_011a 09/02/2016 20:21 Imported | C:AWEDA Weda_FE\GAMS_WRKDEMOS\DemaS_011aVD
¥ |DemoS_011b 03/02/2016 20:.21 Imported | C:AWEDANYeda_FEAGAMS_WREDEMOS\DemaS_011bWD
¥ |DemoS_011c 03/02/2016 20:21 Imported | C:AWEDANWeda_FE\GAMS_WREDEMOS\DemaS_011cVD
¥ |DemaS_0114 03/02/2016 20:21 Imported | C:AWEDAYYeda FE\GAMS_WREDEMOS\DemaS_0114.4D
¥ |DemoS_011e 09/02/2016 20:21 Imported | C:AWEDANWeda_FE\GAMS_WREDEMOS\DemaS5_011eVD
1 [DemaS_012 09/02/2016 23:30 Imported | C:WEDANeda_FE\GAMS WHREDEMOS \DemaS_012D
1 |DemoS_012a 09/02/2016 23:30 Imported | C:AWEDANVeda_FE\GAMS_WREDEMOS\DemaS5_012a.vD
1 [DemaS_012b 09/02/2016 23:30 Imported | CAWEDANYeda_FEMGAMS_WREDEMOS\DemaS_012bWD
1 |DemoS_012c 09/02/2016 23:30 Imported | C:AWEDANWeda_FE\GAMS_WREDEMOS\DemaS5_012cVD
1 |DemaoS_012d 09/02/2016 23.30 Imparted C:WEDANYeda FEMGAMS WRKDEMOS\Demo5_012d. VD
1 |DemoS_012e 09/02/2016 23:30 Imported | CAWEDANWeda_FE\GAMS_WREDEMOS\DemaS_012evD [
101: |DemaS_012EW 05/05/201611:28 Imported | C:AWEDANWeda_FEAGAMS_WRKDEMO\DiemaS_012EW WD -
O bie
Delete All Scenarios | CONTINUE | Cancel |

Figure 9: Deleting scenarios from the database

Fromthelmport/Archive window, you may also delete old VD* files fronoyr GAMSWrk
folder, by clicking on théelete Source Filesab and selettg the scenarios for deletion. Once
you have imported scenarios into your VEIBE& database, the VD* files are no longer needed
and should be periodically deleted to save disk space.

Note that if, upon opening tHenport/Archive window, VEDA-BE finds results filesvith
the same namieut a later time stamiiian a scenario already in the databasdicating that you
haverun a new version of a previousignported scenario, it will autmatically select that
scenario for import. You may deselect it, if desired, by clearing the checkbox next to its name. If
you requesthe import to proceed, it will first delete the previous version of the scenario.

2.1.5 The structure of aVEDA-BE database
A VEDA-BE database is a folder residibg defaultin the /VEDA/VEDA-BE/Databases folder,
containing several Microsoft Access databases (.mdb files). These include

1 One Access databaseamed VEDA_R_<scenarionamecorresponding to each
scenario that is currég in the VEDA-BE database;

1 Access databases named VEPBAand VEDAY. These hold the structure of the
scenariespecific files, and the scenario and table dimensiand are meant for the
internal use of the applicatioblsers should never modify theske§ and

1 An access database naméddaDA_SnT.

The SnT file is of particular importance, as it can be used to transfer Sets and Tables from

oneVEDA-BE database to another, as describe8antions3.4 and4.4. The other Access files
should not be moved or copied by the user from one location to another.
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2.1.6 Moving/sharing a VEDA-BE database

The recommended procedure to move an existing ViBBAdatabase from one computer to
another and/or share it with a @dlue is to create a new database from one model run, and then
import any needed scenarios, sets, and tables as follows:

Select a model ruon the old machinelocate the four VD* files from that rumiyour
GAMSWrk folder, and compress and move them so@AMSWrk folder on the other machine.
Also locate the VEDA_SnT file in the VEDRBE database folder and copy it to a known
location on the other machine, such as the Desktop. Next create atabasdaon this machine
from the VD*files, following the proedure described in Secti@l.2 Finally, import desired
sets and tables from the SnT fife]lowing the procedures described $ections3.4 and 4.4.
Additional scenarios may henported into the new database by copying their VD* files to the
new machine's GAMSWrk folder and using thgport/Archive window.

Merging scenarios, sets, and/or tables from existing one database into another may be
accomplished by following the same pedlure, minus the creation of a new database.

Note that it is not recommended to shaut this procedure by moving the entire database
folder and/or the SnT file to the new machine. Differences in VEREAsettings between the
two machines may cause thequired SnT file format to be slightly different, resulting in
incompatibilities.

2.2 Orientation to the main VEDA-BE window
If you haveimported and deleted scenarios from themoS_ VBEdatabase as described in
Section2.1, your scren should now look something like that showrrigure10.

The arrows irFigure10 call out the primary features of the maEDA-BE window. Below
the Main menu bar (described iBection2.2.2), the window is divided in two. The left panel is
the Table definition pane] which contains at its top a dropdown list of existing tables (if any
have been previously defined). The cidijpvn menu also contains the option to define a new
table,as shown irFigure 10. Underneath the menu is the list of dimensions and elements that
describe the selected table (if any). The user can choose (and then optionally modify) a pre
defined table from the list, or createnew one altogether. Note that the list of tables shown is the
one in the folder that has been selected undewOpen folder(s)in the main menu (see
Section4.4). If no folder has been selected, all tables are showntakie definition process is
described in Sectiof.1

The right panel holds theimension Tabs which display the detailed lists of all elements in
the databasél'he available dimensions for TIMES models are described in 8&cHd

Additional features of note in the main window include:

1 The Units drop-down menu allows the user to specify the native model units that are
associated with the table. If the user has defined custom udtEanversion factors
(discussed in Sectiob), the display units of the table may be modified inside the table
view.

1 The View table(s) button processes the table definition, and produces the tabular cube
view (see 8ction2.3) according to the specified criteria.

1 TheGlobal Filter status bar at the bottom indicates whether global filters have been set,
and if so, for which dimensions and elements. This feature allows the use&r fitbers
that will apply toall tables viewed and then later to easily remove them for all tables,
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without having to redefine the table&ee Sectior2.3.5for instructions on this extremely
useful feature.

List of
" Elements
Main Menu ;
} in selected . )
\ - : Dimension Tabs Search/Select
| Dimension .
| Engine |
| | |
=lolx|
Fle Miew Table! Sets Remlts Tooks Heb \ ||I
DiyalEEA #2RE @ L \ \
} Table definition (WAll Tables] [ At re T Commogyf T Frocess ) Period Regon
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and Elements i Do U e —
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TimeShce
current Table ® UssCoritis
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HewTele | Aggegaien | .
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Ready dcmin | DataBase: DemoS_VBE Last Impc S/7/2016 101832 4M ¢

Figure 10: The main VEDA-BE window

2.2.1 The dimension tabs and items lists

The Dimension tabsorganize all the items that are available to view inMBE®A-BE database.
Each tab lists the available elements corresponding to that dimeNsitenthat for theProcess
and theCommodity dimensionsthe tab is divided into lists afetsof itemsthat TIMES and/or
the user hee defined (above) and the items themselves (belas/shown ifrigurell.

Each element in a dimension has@aleand adescription The description comes in two
flavors: the original description provided from the model, and the Veda description. You may
toggle between the Veda and Original descriptions by -glitking with the cursor in the
description column and selectirigisplay Type from the popup menu. Initially, these two
descriptions are identical, but the user may change the Veda description at will by s&léitting
description from this popup menu.This feature is particularly useful for scenario descriptions,
and may also by useful for set descriptions or region names, in order to adapt the heading of
table columns or rows to the tamology of a particular report.

For theTIMES models, the 9 dimensions are:

9 Attribute : describing the kind ofesults datao be displayed. Tdre are many VEDA

attributes handled for the TIMES modelscluding process capacities and investments,
commodity flows, costs, and marginaBee AppendiA for a full listing.
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1 Commodity and Commodity Set a commodityis an energy form, a material, an
emission, or a demand category. In short, a commodity represdik & the RES
network (whereas a process, aescribed below, represents a node of the RES). A
commodity setis a group of commodities defined by the model or by the user.
Commodity sets & convenient ways to avoid having to list many commodities when
defining a tableTheywill be discussed in detail ineStion3.

1 Process and Process SéFigure1l): a processis the generic name for a techogy or
an energy source or energy/emission sinkprécess seis a group of processes defined
by the model itself or by the user. Process sets are a convenient way to avoid having to
list many processes when defining a tableey will be discussed in dat in Section3.

—[oix|
Fle View Table Sets Results Tools Help
Das BEULREW & 6 |
_1 = n [\All Tables [ Aﬁf‘ié'ﬁffe TT EnTrrI\rr:ZSd::je TT L:z:i::ztraint 1 FS;:r;ariu T] — _
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----- Process ELE Electric Powet Plants
@ Period ELEEID Biomass power plants
..... Fegion ELECOA Coal Power Plants
@ Vintage ELEGAS Gas Power Plants
----- TimeSlice ELEHYD Hydra power plants
@ UserConstraint ELENUC Muclear Power Plants
----- Scenario ELEOIL il Pawer Plants
@ CommoditySet ELEOILGAS ELEOILGAS
----- ProcessSet ELERMW Renewable Power Plants
ELESOL Solar/PY power plants
ELEWIN “wiind Power Plants
ExP Exports
FUEL_AGR Fuel Consumption Agriculture Sector
FUEL_COM Fuel Consumption Commercial Sector v|
. o
. . I
CAPEELC Demand Technologies Commercial Sector - Existing Appliancens - Electicity
CAPMELCH Demand Technologies Commercial Sector - New Appliancens - Electricity
COTEBIO Demand Technologies Commercial Sector - Existing Other - Biomass
COTECOA Demand Technologies Commercial Sector - Existing Other - Solid Fuels
COTEELC Demand Technologies Commercial Sector - Existing Other - Electricity
<Mew Tablex L=l COTEGAS Dermand T echnalogies Cammercial Sector - Existing Other - Natural Gas
CATEDIL Demand Technologies Commercial Sector - Existing Other - ol
COTHBIOT Demand Technologies Commercial Sector - New Other - Biomass
LI COTNCOAT Demand TE:hnU\Dg!es Commercial Sector - New Other - Solid Fuels
Uit - COTMELCA Demand Technologies Commercial Sector - New Other - Electricity E
[ Include Null B
New Table | Agaregation || [ scensiio
‘ View Tablels) | I~ Global Filter Applied For
| Ready Admin | DataBase: DemaS_WBE [LastImp: 5/7/2016 B:06:35 PM
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Figure 11: The Procesdab, showingprocess setabove andprocessedelow

Period: lists all the periods in the model, by milestone year.

Region the various regions represented innhadel.

Vintage: the vintage year corresponds to the period in which a process was initially
installed, as opposed to the period in which activity occurs. This view may be useful for
technologies whose characteristics change with vintage. This dimetsioroatains the
reserved tags O, ande for use in characterizing capacity additions and retirements (see
Appendix A).

Time Slice subdivisions of model periods according to seasons andairaay.

User Constraint lists all user constraints in theoahel, along with reserved TIMES tags
that distinguish objective function components (see Appendix A).

Scenaria all model runs currently imported in the database, as described in Szdtion
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2.2.2 VEDA-BE main menus and toolbar
This setion summarizes the features available under each of the main menus, as follows.

1 File: contains commands to creatBlewdatabasendOpenan existing one; tBackup
all files in the current database as a single Zip archive aRddtorea database from
such an archiveggndto Quit VEDA-BE.

1 View: besides the usual view choices such as showing or hiding parts of the screen, this
menu has two important functions: a) to allow the user to select subsets of tables in
specificfolders and b) to choose thexecution mode(interactive or batch). See Sections
4.4and6.2for these advanced features.

1 Tables this menu allows the user to definaewtable, tosaveor deletea table, to
import tables defined in atloer database arekporttables to share with another
database, to eragmube files(the final form in which a table is organized), and to open
theTable Master See 8ction4 for defining and managing tables

1 Sets this menu allow the user to createwsets, tcedit, deleteor refreshexisting sets,
to import sets defined by another user, anéxportsets to another locatio®ee Section
3 for all operations on sets.

1 Results this menu allowsmporting anddeletingresults, as well as defining the
directory where result files are stored, as describ&skation2.1

1 Tools: this menu offers diverse array of tools, includingserOptionsfor setting default
table layouts and faats (discussed in Section 4.2) and settings for working with
ExportsandBatch Mode(Section 6); operations ddube Files(Section 2.3.7)the Units
facility (Section 5); and the ability tdpdate Excel filecontainingcalculations and
graphs based onBDA-BE tables (Section 6.3).

1 Help: this menu provides links to the KanORS Veda Support website and Veda Support
Forum The Forum has an active user community and is a very good source of
information for beginners as well as advanced users.

2.3 Viewing tables

We are now ready to work with the tables that have been defined DetheS_VBE database

We 61 | begin by wverifying that our t est run
duplicating the same solution, by selecting tl8ysCostable from the drojglown menu in the

Table definition pane] as shown inFigure 12. Note that this table is so useful in initial
assessment of model runs that its creator has chosen to begin its name with an undenscore (
character, so that it will alays sort at the beginning of the table list.

The Table definition panelnow shows us how this table is constructed. Its specifications
consist of only a single entry: the attribiReg_obj Clicking on theAttributes tab shows us the
description of thistem: Regional total discounted system ¢a@st shown irFigure 13. Note that
this Iitem appears in bol d, because it is part

Below theTable Definition f o r m, we see t haeassignadbbly #soceeatodt e s cr i
Objective Function Value We al so see that the tablebs cre;
M Euro. These are theativeunits in the model for the costs shown in this table. Having set the
native units in the table definitn process allows the user to make use of the Units function to
later change thdisplayunits of the table to any units of their choosing.

18



Fle View Table Sets Resuts Took Help

046 2EQ S208 G 6

=Iolx|

- Table definition [\All Tables)

[ Attrbute:

[Dbjective Function Value

Unit: {41 E o

I” Include Null

New Table | Agaregation

View Tabiels]

Y Commodiy T Frocess T Feriod Fegion
[ _SviCost Vintage TimeSlice T UseiConsiraint T Scenaio
I Code [7]) /| eda Description
@ _SpsCost emaS_ emo Step
Atibute emoS_012a emo Step 012 TRADSL Tax
@ Reg_obi emoS_0126 emo Step 12 002 Tax
@ Commadiy emos_012c emo Step 012 Solar Subsidies
@ Process emos_012d emo Step 012 CO2 bound acrass Regions
Period emos_012¢ emo Step 012 NUC Lumpy Investment
Region emaS_012EW emo Step 012 - EW check.
Vintage
TimeSlice
@ UserConstiaint
© Scenario
@ CommodiySet
ProcessSet

™ Global Fiter Applied For:

|Ready

|&dmin [DataBase: DemoS_VBE |Last Imp: 5/7/2016 E06:35PM 2

=
File View Table Sets Results Took Help

Dy BEEQ J2Em G| 6|

Figure 12: The _Sy<osttable definition
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Figure 13: The Attributes tab

Clicking on View Table(s) brings us into theable View window, as shown irFigure 14.
VEDA-BE tables are highly dynamic datzubesthat may be readily rearrangedable
dimensions are shown in either rows (asSoenarioin this example), columndregior), or "on
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the page"”, meaning sitting at the top,Adtribute is here. Dimensions in rows or columns are
enumerated there, while dimensions on the page are summednotves. dase, there is only one
Attribute in the tabé (Reg_obj, so having it on the page merely gets it out of the way without
changing the results shown.

Hovering the cursor over any (blackimensionheaderwill causea crosshair to appear,
allowing you tohold down the cursor (lefnouse)anddrag ths dimensionto any daher position
in the table (where @reen linewill appeaj. Dragging Regionto the top will remove the
enumeratedRegiondata from the table and show only the sum across regions, as shown in
Figure15. Note that he Regionheader is now enclosed in asterisks ( * ), to alert us that multiple
values are being summed over.

The user must take care that dimensions on the page are only those that it is meaningful to
sum over. For example, it rarely makes sense to sumAitribute (with the exception of the
Cost_components)so when there is more than ofributein a table, it should be shown in a
row or column. Similarly, summing ov&cenariois never meaningfuland soScenarioshould
always be in a row or colum(with the exception otables used irsingle scenario Excel
workbooks for update using the features described in Se6t®ro be used with the Global
Filter selectinga single scenario.)

_laix|
4 ==X
RABR [z imoeY EWED | 2E SR (HY-@-(O-BET(L |
‘Dhieclive Function Value E
Driginal Units: M Euro  Active Unit [ ~| Data values filter: 1I

REG1 REGZ Total ‘

Dema5_012 155 b 13,831,286| 24 867 5969 =
Demo$_012Ew] 10.886683) 13.891.208] 24.867 5963

DemoS_0123 11.682597| 14.032.714 26575311
DemaS_012h 11,942, 235| 15126731 27 068966
DemaoS_0120 10,882,050( 13.573,790( 24,861,840
DemoS_012d 10.962,745| 14.054.463( 25.0M17.200
DemaS_012s 10889572 13983145 24872717

oL ar

Global Filter Applied For:

[ (14 Records] Ready

Figure 14: Viewing the _Sy<osttable

The order of multiple dimensions in row and column positions determines the order in which
data is nested. (See SecthB.6for an example.)
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Figure 15: The _SysCostable with Regionsummed

With this table, we can verify that our test run of DemoS_012 has produced the same
objective value, and hence the same solution as the original run. However, let us use this simple
table to explore a few more features in Yhew window.

2.3.1 Sub-totals

DraggingRegionback to its original column position allows us to ¢ag inFigure 14) that the

creator of this table opted to have the displayed values summedRegean.This option is
toggled by rightclicking while the cursor liesn the row or column listing for the desired
dimension (in this case, on one of the regiames) and seleting Totals from the menu that
appears. As with dimensions held on the page (rather than in rows or columns), the user must
take cae that the items summed produce a meaningful total.

2.3.2 Changingitem display from name to description

From the same menu, one may choosdisplay Typefor the selected dimension. As shown in
Figure 16, theDisplay Type menu offerghe option to view items in the selected dimension by
their Code (short name)Description or both, in either order. Switchin§cenarioshere to a
display type that includes the description may help us keep track of which scenario is which, for
example Note that when only th€odeor Descriptionis selected, the unselected option appears
as a tooltip when you hover over a scenario entry.

2.3.3 Unit conversion

If a table's nativeinitsandrelevantunit conversion factoreave been specified, table's display
units can be converted in the cube (and safetksired. Clicking on the droglown menu next
to Active Unit above the top of the table reveals that, in addition to the table's Matiugro
unit, another relevant unit (and its conversion factor witrukdEhas been defineB: Eura
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Copy Data F7
Export L3
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ForeColor

Back Color

Expressions »

Global Filter Apphed For:

Figure 16: Choosing the display type

SelectingB Euro from the dropdown menu converts all data in the table. Defining units and
conversion factors is discussed in SecBon

2.3.4 View window toolbar

The view window has a toolbar with several icons. The name of each button is shown when the
cursor ishoveredover the corresponding button. Moving from left to righére is a brief
description of the tool bar buttons:

1 Decreas®r increase the number of digits after decimal,

1 Savetable changesThe first button saves the highlighted table only, and the next button
saves all tables currently on screen (in the case of multiple talblelsanges were made
while in view mode, the ser is asked to provide a new name or to use the old name for
the table(writing over its previous specificationdj you begin entering a new name, a
checkbox will appear to allow you to retain the old table (with its original name) or
substitute the newame for the old. Note that these save options sawefiretion of the
table, as modified in view mode, as well as any layout modifications. They do not save
thedata valuesn the table. These are regenerated from the table definition each time the
table is opened by choosingew Table(s)in the main windowunless théSave Cube
Filesuser option has been selected, as describ8dation2.3.7.

1 Sort the &ble AscendingandDescendingsorttablerows by the data in the firsblumn
(only), while Default returns to sort by the row namehis feature can be useful when
trying to identify the largest flows/costs in a tgble

1 Hide/Show blank/zero values;
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1 Export table (four optionare providedExcel, Word, Html, Textof which Exel is the
recommended optigror copy a portion fothe table on to the clipboard/hen the table is

exported to a file, the date and time are
name of the saved fil&See Sectio® for more on using VEDABE in conjunction with
Excel.

1 Produce a graph of a selected table area: first bloctabite cells desiredhen press the
graph buttor{discussed further in Secti@3.8);

Print and Preview the current taple

Set layout prefereces @ppearance, font, colors);

Set the way multiple windows are shown (cascade, horizontally, vertically). These
options are useful when several tables are viewed simultaneously.

1 Closethe view window. (You may also close indigual tables by clicking on th¢ in the
upper righthand cornerf t hat tabl ebés window).

E R

The A buttonl ocated on the far right bel ow the tool
description in the header

2.3.5 Global Filtering

While we could easily verify, in this simple table, tthiae objective function values for the two
scenarios we wished to compare were identical, in fact we thedask harder for ourselves by
including four extraneous scenarios in the table. In general, efficient model results analysis is all
about contrding and limitingwhat you see to only the essential items. @lobal filter feature
supports this practice.

Global filters are set in the maWEDA-BE window. Close the current table (by clicking on
the X in the upper right corner of the window or bycking theEXxit icon). Because we have
modified the table layout, we are prompted to choose whetlgavour changesExit without
saving, orCanceland keep the table opefts with the Save toolbar buttons described in Section
2.3.4 clicking the Save button will give you the further choice of saving with a new name
(optionally retaining the original table) or writing over the original table.

Back in the main window, there are two methods to set a global #teh start fromthe
Scenariostabx

1 Option 1: lold down theControl key, and click on the desired scenarios in the scenarios
list. Their rows will turn yellow, to indicate that they habeenset within the global
filter.

1 Option 2: right click anywhere within the scemailist, and choos&lobal Filter from
the menu that appears. This bringsthgselection window shown iRigurel7. Here you
may select individual scenarios by clicking onnth@urning thembold blue), filter
scenarios by code oedcription, andelector UnselectAll from the filtered list.

Setting the global filter for the original and-men DemoS_0l12scenarios results in the
window appearance iRigure 18. The global filter status at the bottom now shawsthatthe
global filter has been applied for the selected scenarios. The checkboxes allow you to remove the
filters by dimension (if filters have been set for one or more dimensions) while retaining their
specifications. The filters may be reengageerlay rechecking the box.
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Figure 18: Main window with global filter set on scenarios

When we clickView Table(s) with the filter engaged, we now es@nly the two selected
scenarios. This filter will remain active for any subsequent tables created, until it is removed.
Tables already open will not be affected.
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Because scenarios and scenario names change often, and the global filter facilitates viewing

only the scenarios you choose, it is recommendegverinclude scenarios in a table definition,

and to simply use the global filter to select scenarios for viewing as you work. Global filters may

also be set for other dimensiof®gionmay be convenig for analyzing results in large multi

region models, andttribute can be useful in conjunction with the EXRES feature described in

Section2.4, to limit results shown in the full attributes mode.

To save a global filter for latee-use, click on th&ear icon in the lower right corner of the
main window. Choos&lew,
may now be selected at any time by clicking on its name from thedidnop menu under the

Gear ion.

enter

2.3.6 Additional functions in the table view

To fully appreciate the power of the VEERE table viewer, we need to work with a more

a

name

for

t he

f

ter

complex table. Set a global filter for scenaridemoS_012DemoS_01l12kcarbon tax), and
DemoS_012¢solar subsidy), and sefetheELC Plants Productiontable. This table consists of
the attributeVar_Act, or process activity, and several process sets, each rianisex Click

View Table(s)to open the table viewVhen we first open the table, it looks likegure 19.
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‘“Wind Power Plants 13083 12428 9812 B5.41| 12006) 16723 229E5| 28390| 300713 32037 34113
=lDemeS_012b | =IREGT |Coal Power Plants BEG.A7| E43.29) Bh4.5E) 44365
Gas Power Plants 14633 9209 231.48] 18432 VA6
Hydro power plants 13578 13578 9830] FO08[ VOO9) V008 3010
MNuclear Power Plants | 408.38) 408.38| 408.38) 408.38| 408.38) 40838 40838 431.06) 431.06) 431.06( 431.06
Solai/PY power plants| 1674 1468 1045 5.25
‘wiind Power Plants T2EF|  BR.04| 14415 43956(1.052E63(1.231 86[1.27259]1,281.29( 1.262.90{ 1,346.93] 1.369.18
=IREG2 |Biomass power plants 10.94 a.20 547 273
Coal Power Plants 35833 34639 23861 23883 3319
Gas Power Plants 20924 166.04 347.22) 231.48[ 11574
Hydro power plants 13578 13578 9830] FO08[ VOO9) V008 3010
Muclear Power Plants | 499.13] 493.13] 459313] 45313 H1663| 53425 B51.81| E3223[ BB451| 73760( 79028
Sola/PY power plants|  1416] 1322 944 472
‘“Wind Power Plants 13083 12428 165985 534.96(1.062.73) 1,446 66|71 482.32|1,443.15( 1.402.12| 1,361 67| 1.691.55
=lDemoS_012c|=IREGT |Coal Power Plants BED.A7| B43.29 B44.21| B46.87| 730.96| B30.89| B05.33) 520050| 52050) 520.50) 43231
Gas Power Plants 14639 9208 231.48) 154.32[ 28687 44760) M760) 44760| 447.60) 42608 41932
Hydro power plants 13578 13578 9830] FO08[ VOO9) V008 3010
MNuclear Power Plants | 408.38) 408.38| 408.38) 408.38| 408.38) 408.38| 40838 431.06) 431.06) 431.06( 431.06
Sola/PY power plants|  15.74] 1488 1048 525 120300 2287 31470
‘“Wind Power Plants T2E7 B3.04( 5451 36.34| T0BSE| 14837 27967 28118| 18233 13280 E1.51
=IREG2 |Biomass power plants 10.94 a.20 547 273
Coal Power Plants 36833 34639 23561 23883 17316[ 11944] 5372 -
g >

Figure 19: The ELC Plants Productiontable, as first opened
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We haveScenarig Region,andProcessSebn rows, andPeriodon columns. Thé&rocessSet
display has been set Bescription Only and the units have beset toBillion Kwh, from their
original PJ.

Let us first dragregionup above to simplify the table. Then dr&genarioto the right of
ProcessSefThis makes the table appear adrigure 20 and allows us to compare power plant
activity by type across scenarios more easily. We see, for example, that coal and gas plants
entirely shut down by 2025 in tHeemoS_012carbon ta) scenario, replaced by wind and
solar plants, and that in tiemoS_012¢solar subsidy scenario, solar plasttake market share
primarily away from wind plants, leaving the others largely unchanged.

& veda Tables - [ELC Plants Production] — o] x|
= =151 x|
A HR(zsimoey XTEEH N SR WY -®- 2-B3 0|8 |
|ELC Planits Production H
Original Units: P4 Active Umit [piion uh | Data values Filter: "
2005 2006 2010 2015 2020 2025 2030 2035 2040 2045 2080 ‘
=l Biomass power plants |Demo_012 10.94 8.20 5.47 273 —
DemoS_012b 10.94 8.20) 5.47] 2.7
Demo5_012c 10.34 8.20) 5.47] 2.73)

=l Coal Power Plants DemoS_(2 | 1.02380] 98367 94282108576 91512] 7B4.24| E7396[ G23.41] G234 62547 43231
DemoS_(1M2b | 1.023.80] 989.67[ B85317) GE253] 3319

DemoS_(12c | 1.023.80) 989.67| 942.82)1.085.76( 91512) 75533 665.05| 520.50) 520.50( 520500 43231
=l Gas Power Plants DemoS_012 366.E4| 26813] G40.43] 855.35)1.189.36(1.690.55] 1,631.64| 1,631.64( 1.665.591] 1.450.83(1,399.98
DemoS_(M2b | 35564| 25813 578.70| 38580 192490
DemoS_(2c || 355.64| 25813 G40.43) §95.35(1,189.36)1,607.48|1,640.565| 1,640.55) 1,578.82( 1,460.93 1,399.98
=lHydro power plants  |DemoS_012 271.56) 27186 196.59) 14016] 140.16[ 14016] B0.20
DemoS_(M2b || 27156 27166[ 139653] 14016( 14016| 14016 B0.20

DemoS_(M2c || 271.56| 271.56) 196.53) 140.16( 14016) 14016 E0.20
=INuclear Power Plants |DemoS_012 907.50( 90750| 907.50[ 907.50| 925.06( 94262| 960.19(1.083.29)1.083.92|1.165.66]1.221.34
DemoS_(N2b || 50760 80760[ S0FG0| S076O[ 92606 54262 980.191.083.23)1.115.97(1.168.66|1.221.34
DemoS_(12c | 90750 907.50( 90750) 907.50( 925.05) 94262 960.19|1,063.29)1.086.92(1,160.65)1.221.34
=l Solar/Py power plants | DemaS_012 23.89)  2790)  19.93 3.9
DemoS_012b 2989 2780 1983 EES
DemoS_012c 2989 27901 1993 9.96] 12030 21287 3470
=l'wind Power Plants | DemoS_012 20350 193.32| 15262 101.75) 227.02( 31560| 443931 5GES.08| 612.83| BEOEE| 71735
DemoS_(N2b || 20350 193.32[ 304.01) 8974.52(2105.47)2678.42| 2.754.91| 2,724.44) 2.685.03] 2.,708.60| 3,080.73
DemaS_012¢ || 20350 19332 15262 101.75( 227.02| 31560 44331 565.08| 49258) 45317 40265

oL oI

Global Filter Applied For: Scenario - Demo5_012. DemoS5_012b, DemoS_012c

| [1252 Recards) Ready 4

Figure 20: The ELC Plants Productiontable, as rearranged

To get additional detail, pulProcessdown to the row headers, betweBrocesSetand
Region so that we may still compare scenarios directly against each other. We see that most of
the process sets in the table contain more than one process that operates in these scenarios,
generally an existing process that retires partway tlirolng model horizon, and a new process
whose activity grows over time. (We will see in Section 3 how these process sets are created.)

We can focus the view further by removing some items temporarily from view. Each (black)
dimension header contains a tgén revealing a dregdown menu of all items under that
dimension in the table definition when clicked. Individual items can be deselected and reselected
by clearing and rehecking the checkbox next to their names, and the entire list can be selected
or cleared by holding down thi@ontrol key while clicking a single checkbox.

For example, by selecting on8olar/PVandWind power plantérom theProcessSdist, and
only DemoS_0l12ndDemoS_012&om theScenariodist, and then pulling botRrocessSeand
Processup above, we now see the total generation from wind and solar plants in these two
scenarios, and can see just how close the total&ige€¢21).
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1 veda Tables - [ELC Plants Production] 1o x|
= =l=1x|
W BRlzszimov vl @ ER 8--0-350 8 |
|ELE Plants Production E
Original Units: PJ Active Unit |pijion ok 'I Data values filter: N |
2005 (2006 |2010 |2m15 |2020 |2025 2030|2035 |20a0 |2045 |2050 ‘
DemoS_012 79 221.23] 17255| 111.71] 227.02| 315.60| 449.31| 565.08| 612.88| 668.66] 717.35 —
DemoS_(N2e] 233.39) 221.23] 172.55| 111.71| 227.02| 315.60) 449.31( 565.08| 612.55) 666.04) 717.35
-
] 0
Global Filter Applied For: Scenario - DemoS_012, DemoS_012b, DemoS_012c

| 11252 Records) Ready

v

Figure 21: The ELC Plants Productiontable, rearranged to show total solar and wind plant

Note that if you choose t&avethe table after these modifications, both the process set

activity

selections and the scenario selections will be saved in the table definition, because explicit
choices have been nbafor both.
An alternative to removing items from a table while managing the volume of information

di spl ayed 1is

t

(0]

sel ecti

v el

y

col |+#ps8doicans d

next to elements that have dimensions nested beneath tlenex&mple, returning to the
original ELC Plants Productionview shown inFigure 19 and c | i0dckni nexg to i
DemoS_012n the Scenarios column collapses all the results for that scenario, showing just the
total over all collapsedows. You may collapse all the table sections associated with a particular

dimension by right clicking on any item in that dimension and chod3etgils from the drop

down menu that appears. You may then selectively reopen desired sections by clickieg on

r el e woacont f

2.3.7 Saving data cubes

The tableSave operation described in the previous section savedddfiaitions and layout
optionsfor tables, which will be recreated from these saved specifications the text time the table
is viewed. Another kid of "save" operation is possible: saving da¢a cubdtself as it has been
created. The option to do so is a global user preference, set by chOpsioigs from theTools
menuin the main windowand then checking the box label®dve Cube Fileslf selectedthis

option will reopenan existing table almost instantlys long as the content of the table has not

changed since the last requ@4EDA-BE keeps track of anpotential changes and reates the
cube when necessaryhis option can greatly spel up work ifyou expect toview the same

tablesrepeatedly

oper

When viewingsaved cube files, the pivot, select and deselect, and subtotal options are all

available, buswaping code andescriptionis not All cubes are deleted whenever scenarios are

imported or deletedChoosingDelete Cube File(s¥rom the Tools menu will manually force a

delete of alkavedcubes
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2.3.8 The VEDA-BE graphing function

A final feature available in the view window is the graphing function. An entire data table or any
portion theref may be graphed by selecting the desired data points and either right clicking and
choosingGraph from the dropdown menu or clicking the graph button on the toolbar. (If no
data is selected, the entire table will be graphed.) For example, returnirgL@ePlants
Productiontable to its originaFigure 19 configuration, selecting all the data rows REG1in
scenaridDemoS_012and clicking thesraph button yields the graph shownkingure22.

The toolbar athe top of theGraph window contains options to change the type of graph,
switch rows and columns, copy to the clipboard or export to Excel, and toggle the legend, as well
as aGraph Settings windowwith numerous options to format the graph, as well dsde or
remove individual series. These simple graphs can help the user quickly get a visual feel for one
or more data series, but for creating and maintaining more complex or customized graphs for
presentations and reports, thépdate Excel File feature dscussed in Sectiorb.3 is
recommended.

W Veda Tables - [Ef =lo|x|
=] EETE
w3 HB[esmeT (XwEeEH 2@ ER(NY-9- 0-55T |8 |
[ELC Plants Production b=
Original Units: P Active Unit [gijonfwn -] Data values fiter: oy
1l Graph =lol=l
2005|2008 |e010 |ams  |anen  |e0os 2080|2085 i lg Lo b B b e By G -~ BN
Sl Demisiniz! |1 FE G
ELC Plants ProducticnAdtive Unit: Billion Kwh
Hydio is
Muclear Power Plants
Sola/P powier plants 500 s00
Wind Power Plants E
=IREG2 |Biomass powet plants 200 200
Coal Power Plants 35833) 34639
Gas Pawer Plants 20924 166,09
700 700
Hycho power plants 13678) 13578 =l _/ \
Nuclear Power Flants | 493.13 43513 ET663| 53425 WOlEl| B3 ™ -~
Solai/PY power plants]|__14.16] 1322 177 800 N go0
\Wind Power Plants || 190083 124.25] E5.41) 120.06] 167.23] 22965 28: \__\ — Demos_012 REG1 Goal Fower Flanis
=IDemos_012b[=IREGT s 665.47] 643.29) 34355 | &0 e g
T4E38| 9203 y
== DamoS_012-REG1-Hydro power plants
Hydio £ 13578) 1357 ' o0 “oo DemoS_012-REG1-Nuclesr Power Plants
Nuuclear Power Plants | 40835] 40833 -_— DemnE:HzREGLSn\n/PV power plants
Solar/PV power plants|  15.74] 14,69 200 200 Dot (12 REC i o Placts
\wind Power Plants 7267 Ba04] 1231 86[ 1,272 59 LR SRR M S
=IREG2 |Biomass power plants 273 200 200
Coal Power Plants 3563334639 AN
Gs Poner Plarts || 20924 165.0¢ o0 LA o
Hycio power plants | 135.78] 135.78]
Nuclear Power Plants | 493 13] 49513 3 e 0
Solat/PY power plants| 1416 13.22 slalalalalalalelelele
\ind Powser Plants 13083] 12426] 15485 [14%6.56] e § @ \g} & % % H
[ =IDemos_012c|=IREGT 5 66547 64329 64420 ®
T4E38| 9203
13578 1378
40238 40838 40338 408.38 431.06| 431.06| 431.05
Solar/PY power plants|_ 15.74] 1469 . 12030 21287 31470
Wind Power Planls D 34| 106.96] 148.37| 21967 281.18| 19239 13280 G161
=IREG2 |Biomass power plants 820 B4 27 [ |
Coal Power Plants 6533 34699 29861| 238.89] 179.16] 119.44 | | -
KN »
Global Filter Applied For: Scenario - DemoS_012, DemoS_012b, DemoS_012c
[1252 Records) Ready ;

Figure 22: Creating a simple graph in VEDA-BE

2.4 Viewing results in the EXRES

It is not necessary tdefine a table every time you wish to view results. Another #ygua
powerful but quite differenimethod for viewing results is tHexRES( f or A Ext ended
This tool lets youzero in onmodel resultsas t hey are connected 1in
Energy System (RES$tarting from the main window, the EXRES can ibeoked for any
process or process set, commodity or commodity set, or user constraint to rapidly get results
information for that item or set.
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For example, to view results data for commodt® (Biomass) right click on its listing on
the Commoditytab and chooseEXRES from the menu that appears. This will create the table
shown inFigure23 for all scenarios in the currently set global filter. It shows all data associated
with the VAR_Fin (Commodity Consumption by Procgeses usesand VAR_Fout (Commodity
Production by Proces®r sources) attributes for the selected commodity. (Had we launched the
EXRES from a procesd/AR_Finand VAR_Foutwould gill be the displayed attributesiow
representingll inputs to and outputs from thelscted process.)

I veda Tables - [ExRES_Commodity_BIO] =loix|
B = =] x|
W AN (zsiimovEPEY E SR dY-&-|O-BFE5T(8 |
|Biomass E
Original Units: PJ Active Unit I vl
“Region” “intage®
Attribute [ |Commadity [ [Process |~ Seenaio T L 2008 2ma 205 2020 2025 2030 2035 2040 2045 2050
=lvar_Fin [=lpI0 =IFTE-4GRBI0 |DemoS_012 . 12.003 14.003 1E.995| 20.655| 25.139 26,300 27,503 28.750] 30.043 31.383 =
DemaS_0124] 11.551 12003 14.002 16.9%) 2065 25139 26,300 27,503 28750 30043 71,383

DemoS 012¢|  11551| 12003 14003 1G4  20GPA|  25133|  2ha0N| 27503  2a750] 30043 31383
=IFTE-COMBIO |DemaS,_ M2 B1337| 305048) 0967 299723 200025| CB0078| 2e0028 Ze0025| Co00Z8| 280028 20028
Demos_i2h|  GA337| 305048 309567 32822 ©6O0A1| ZIGATU5| 471171] 457Brd7| GBOr401| B039.247| BIBAETd
DemoS_012c|  B4337| 25848 O09567 299773 2A00ZA| 7A0028| ZAN028| 280078 200078] 280028  2A0028

=IFTE-ELCEIO |Demo$_012 140602)  105.452] 70.301 36161
DemoS_012h| 140602)  105.452] 70.301 36161
Demos_012¢] 140602 105.452] 70.301 35151

=IFTEINDEID |DemoS 012 | 721671| 725331| 740017 758471| 777036 795708 014492 633386| 952392 G71610] 09074
DemoS Mizh| 721671 725331 790017 758.471| 77703 796708 914492 632096 ooesde|  BA1GI0| 80t
DemoS 12| 721671 725331 740017 758.471| 77700 796708 914492 632996 oo2392| EA1GI0| 89074
=IFTE-RSDEID |Demos 012 | 1469.650] 2087473 1911644] 1533200 1093561| 1093561 1093561 1093561) 1093561| 1093561 1093561
DemoS 0izh| 1460650 2267473 1971 644| 645642 2205453 3453767 6951 198) 7641 750| G793605| S966181| 10181616

DemoS_Ol2c| 14636500 2287473 1911.644) 1633200( 10935E1) 1093561 1033561] 1083561) 1093561 1033561 1093561
=IFTE-TRARIO |Demo5_012 TEZE10[  149.737 98244 33877 26.408| 16.939 8469
Demos_012h| 162610( 143737 58 244 33877 25,408 16.939 8463 6538951 11723667 21024 436 23893 956
DemoS_012¢ TE2E10[ 143737 58,244 33877 26.408 16.939 8463
=lvaR_Fout{=IpI0 =l MINEIOT Demao5_012 2428819 3600392 314.077) 2747718 2266008 22460525| 2222800 2234478 2204732 22757143 2295713
DemoS_012h| 2429.819) 3500.392) 3214.077) 4393.249) 3967.433| G491.398( 10231.619) 19820.387| 26295796 37950.417| 41182.370
DemoS 012c| 2429819) 3600.332) 3214077| 2747.718) 2266988 2246525 2202850| 2234478 2254732( 22757143 2235713

o i

Global Filter Applied For: Scenario - Demo5_012, DemoS_012b, Demo5_012c

| [362 Records) Ready A

Figure 23: The EXRES for commodity BIO

This inputandoutputflows view of the EXRES may be toggled with a full results details
view by clicking the third icon from lefh theview windowmenu bar

i veda Tables
- AGYL

Doing so will displayall the results data associated with the selected item. Clicking the icon
(which changes appearance in this mode to indicate that additional data is being shown) again
will return to the flowsonly view. The full results EXES view may berefined by setting a
global filter on desired attributes. For example, setting a global filtelE@nCombalM
VAR_Fin, and VAR_FOut can aid in fuel chain debugging by allowing you to see only
commodity production, consumption, and prices.

The EXRES view llows you to move up and downstream in the model RES to trace the
sources and/or uses of commodities, making it a key tool for model debugging. Clicking on any
process or commodity name in the table view will launch an EXRES window for that item. This
maybe pursued as far up or down the RES network as needed.
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For example, clicking ofrTE-RSDBIOin the table shown irFigure 23 reveals that this
process merely changes the nameBtd to RSDBIOfor purposes of sector fuel accounting
(Figure 24). Clicking on RSDBIOthen allows us to see that the primary use of increased
residential biomass in the carbon tax scenario is a new space heating technology (where the
tooltip of the process description has been showRigare 25 by hovering over the process
nameRSHNBIOJ.

—inix|
= =1=x|

B8 AN (EHNm LY XVEE BESRINY-0-(0-550(% |
‘Sector Fuel Technalagy Existing Residential Biomass ﬂ

Original Units: PJ Active Unit -
"Regio i

=lz005 |=l2006 |(=l2010 |=leois |=lzo20 (=l2025 [=l2030 |=l2005 |=l20d0 (=12045  [=12050
I Sl e 2 MUAL [ANNUAL [AMNLIAL |ANMUAL [ANNUAL [ANNUAL [ANNUAL |ANNUAL [ANNUAL [ANNUAL [ANNUAL
=IDemoS_012 |=IV&R_Fin [=IFTE-RSDEIO|BIO CUTAESES] 228747 1911.64] 1533.20 109356 109356 109356 109356 109356 109356 109356 a
=lvaR_FOut| =IFTE-RSDBIO|RSDRID 146065 2267.47) 1911.64] 1533.20] 109356[ 109356 109356 109355 109356) 109356[ 109356
=l Dema%_012b | =IV&R_FIn [=IFTE-RSDBIO|RIO 146065 2267.47) 1911.64] 264563) 220599 345376 5951.19] 7O41.75 979358 998518[ 10181.62
=lvaR_FOut| =IFTE-RSDBIO|RSDRID 146065 2267.47) 1911.64] 264563) 220599 345376 5951.19] 7O41.75 979358 998518[ 10181.62
=l Dema%_012c | =lvaR_Fin [=IFTE-RSDBIO|RIO 146965 2287 47) 151164] 153320) 109356[ 109366 109356 109366 10336R| 109366[ 109356
=lveR_FOu| ZIFTE-RSDBIO|RSDBID 14B96G( 2287 47| 151164] 153320| 109356[ 109356 109356 109356 109366| 1059366[ 109356
=
Y| ;IJ—I

Global Filter Apphed For: Scenario - Demo5_012, Demo5_012b. Demo5_012c

| [ Recards) Ready P

Figure 24: The EXRES for FTE-RSDBIO

To make it readily apparent when you are using an EXRES rather than table view, it is
recommended to use thview window formatting tool, available from thpaint bucket icon

-

in the view window toolbar to make the formatting of EXRES views distinct from table
views. Figure 25 shows an example, where the table bdigck Color menu option) and item
lists Headings Back Colormenu option) background color defaults have been changed. Once
set in a single EXRES view, these formats will be active for all future EXRES views launched in
the database.

The EXRES can also be invoked within the table viewdendoy right clicking on any
process, commodity, process set, or commodity set name in the table and cBa&gtg)from
the menu that appears (deégure26). This is an excellent way to further investigate the results
you see in anyable.

From the main window there is an additional EXRES function available by right clicking on
any commodity, process, or user constraint nameR#lated EXRES This menu item allows
you to generate an EXRES as follows:

1 If selected for a commoditwyll Processesonsuming or producing that commodity, or all
User constraintsnvolving that commodity;

1 If selected for a process, &bmmaoditiedeing consumed or produced by that process, or
all User constraintsnvolving that process; and

1 If selected fo a user constraint, alCommoditiesor Processesnvolved in that user
constraint.
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[E exrEs_commeodity_RSDBIO

|Heswdentia| Biomass

Original Units: PJ

Active Unit I -I

Global Filter Applied For: Scenario - Demo5_012. DemoS5_012b. DemoS5_012¢c

Figure 25: The EXRES for RSDBIO, with background coloring options set

2005 2008 2010 2015 2020 2025 2030 2035 2040 2045 2050
=lvAR_FIn [=IRSDEID [=IROTEEID  |DemaS_012 573 54264 30147 a
Demos_izh | 190743 54264 30147
Demos_MiZc || 190723  G4264| 20147
=IROTHEIDT |Demos_ 012 1002220 1002220) 1093561| 1093561| 1092561 1093561 1033561 1093561| 1093561) 1093561
Demas,_012h T002220) 1002220) 2205993 2205993 2205993 2205993 2205993 2205993 2205993 2205993
Demas, M2c 002220 1002220) 1093561| 1093561 1092561 1093561 1033561 1093561| 1093561) 1093561
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DemcS 0126 | 1318916 1230888 679277 43963
DemcS 012 | 1318916 1230888 679277 439639
=IRSHNEID1 |DemaS_012b 1247 764| a745194| BR35757| 7567501 7770168 7a7hBeZ
:IVAH_Fﬁ‘Dem;n’:j o "d'mbgile;{ S Spaceu::ﬁﬁgni --2E2d7s| 1971644 1533200 1083561| 1033561| 1093561| 1093551 10S3561| 10S3561) 103351
e e Sl73| 1911644] 2645632 2205993 3453.707| 6991148 7841750] 97935ab| 9905.181] 10181615
[Demos_mize || 1469650 2287.473] 1911.644] 1533.200] 1093561| 1093561 1093561) 1093561) 1093561| 1093.561] 1093561
K1 3|

-lalx
|ELC Plants Production H

=1Demas_012

Driginal Units: PJ Active Unit [piion Kk ~| Data values filter:

=IDemas_012b

=1Demos_012c

Ll

Global Filter Applied For: Scenario - DemoS_012, DemoS_012b, DemoS_012c

Figure 26: Invoking the EXRES within a table view

o005  |2005  |eoin |2ms |anen o026 |e0an |oo3s  |anan |2045 |20
Biomass power plants 10.54] 8.20 5.47 273 3
o P Pl THZ360| 9a067| 94202| 100676 91512] o4 24| 6rade| b2adl| Beadl| 5aadl|  d92a
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[ Pemees AlFles Z71EG| 19659] 14016 14076| 14016  E0.20

[Muc  Graph = 0750 90760 0750 G0508| 94262 9e0.19] 106329 111547 116668 1.221.94)
8ok copyData = 7740 1893 9%
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[Gas  ForeColor 5613 GADA3|  Bo5.95| 110075 160748| 164055 164055 157882) 1450.93] 179908
[Hpd BackColor Z7166| 19669 14016 14016| 14016|  G0.20
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For example, right clicking oddC_RNWPP_LOWon theUserConstrainttab and choosing
Related EXRES ofA Processgenerates the EXRES shownRigure 27, displaying all inputs

and outputs of the processes involved in that user eomistr
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() Veda Tables - [EXRES_Process_With_UC_RNW-PP_LOW]
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Figure 27: The Related EXRES forUC_RNW-PP_LOW
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3 Sets: A powerful tool

A key building block in the construction of VEDBE tables is the ability to create uskafined

sets of model processes and commodities. While sirtgtlkes, such as theSysCostable

viewed in Sectior2.3, do not require them, moSEDA-BE tables make use of process and/or
commodity sets. A set is a group of like items groupgdule in order to view their results
together (ad in VEDA-FE, to apply common input data.) Upon creatioWEDA-BE database
contains only those sets passed from the model by the GDX2VEDA utility, such as process sets
ELE (electric power plants)DMD (demand devices), an®RE (energy processes), and
commodity setDEM (demands)ENV (emissions), antiRG(energy carriers).

Because a TIMES model may contain hundreds, or even thousands, of processes, the ability
to group items into sets using logical rules becomes an essential component in the analysis of
large models.

Remark Note that the importance of sets has implications for mddsign Structured
naming conventions for items must be develoged scrupulously adhered to order to make
use of the ability to create sets using rules based on iterasndiem descriptions may also be
used in set creation, and so should not be overlooked for holding, in carefully structured form,
information needed or information that may be usefultihe futurei to create sets

3.1 The set definition window
Setdefinitions can be vieed, edited, and created in teet definition window, which can be
accessedor an existing seby selectingedit Set from theSetsmenu or right clicking on a set
name on thérocesstab and selectingdit/View Set from the menu that aprs, or, for a new
set, by choosinglew Set(s)from the Setsmenu.A combo box in the upper lefthand corradr
theallow the user to switch betwearorking withcommodity and process sets.

The set definition window allows sets to be defitldugh ruleghatinclude and/or exclud
items based on:

1 membership in other sets,
1 characters in the item name and/or description, and
1 for process sets, input and output commodities.

In specifying rules for item names adde s cr i pt i ons?, tiapeodomiaybedc ar ds
usedto specifya singlecharacter wildcardquestion mark and undersc®reand a general
wildcard (asterisk)for any number of characters, respectively.
The rules that define any existing set, and its resulting membensiasdreasilype examined
by right clicking on its listing on th€ommaodity or Processtab and choosingdit/View Set
from the menu that appears. Note that to manipulate the set definition form in any way, including

> See Wright and Kanudia (2015 Hi ghl y Detailed TI MES Model i ni
between Air Quality and Climate Rdga t i ons i n t Im&iandakidid, @.ldbri&t at e s,
M., O Gallachdir, B.Tosato, G. (Ed3, Informing Energy and Climate Policies using Energy
Systems Models: Insights from Scenario Analysis Increasing the EvidenceSPasger,for

one example of how item descriptions have been packed with information in the FACETS
model. Available athttp://facetsmodel.com/mats/

® Note that to filter for a underscore in an item name or description, it is necessary to enclose it in
sqguare brackets (A] ] 0) so t hatherthanawilddard. be i n
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to scroll through thé&xist in Setdists, you must press thi&dit Setbutton in the lower righthand

corner of the window. Within the window, you may move to view another set by selecting its

name from th&et namedrop-down menu in the upper lefthand corner of the window.
Figures28-30 show several examples of how teeslles may be combined to create sets.

Figure28 showshow this window is used to specifyvery simplesetdefinition: all commodities

that contain the string "GAS" in their names.

. Edit Sets - [Commedity] 1o x|
[Eomaty =[] D5 % 2 W& 08| B |
Item Code [7 Jtem Dsscription
Set FE GAS .
S e [ = Aniculure Natural Gas
~| |Ecomess Commercial Natural Gas
|| |EELCEAs Electiicity Plants Matural Gas
Parent Dimension [ Gas Natwal Gias
Fegion [REGT =1 ~l| |Emoess Industry Natural Gas
e RS0GAS Fesidential Natural Gas
—Include: Existin Sets [i]————————————— — Exclude: Do Wot Existin Sets [0] TRAGAS Transport Natwial Gas
x| #a x| ™
CODE [10] [ DESERIPTION [ CODE [10] [ DESERIPTION |
CIDEM Diemand comm CIDEM Demand comm
CIELC+ ELC+ CIELc+ ELC+
Cleny Enwironmental i Cleny Environmental i
O nRG Energy cariier & OnRG Energy carist &
CONRGELE  Elsctricity CNRGELE  Elsctricity
CONRG_GAS  Matual Gas CONRG_GAS  Matual Gas
ONRGNUE  Nuclear ONRG_NUE  Nuckear
ONRG_FF Petraleum & Fi.. CONRG_FF Petraleum & Fi..
CIMRG_RNW  Fenewables CIMRG_ANW  Fienewables
CIMRG_SOLD  SoldFuels CINRG_SOLD  SoldFueks
& 4ND O OR C 4ND  OR
Codeistkes Dol s ks
[Gas" Il |
Deseiption is like ‘ Deseiption is like ‘
@ AND O OR & AMD O OR
B Select Al | Unselect Al |
Edit Set | Close |

Figure 28 The NRG_GASset definition

Figure29 shows an example of a definition making use of the Exist in and Input Commaodity
criteria: all items in the sé&LE that take input commodities having any of four specified strings
in their names.

Figure30 shows a combination of inclusion and exclusion rules to create a very useful type
of set: all items that exist in the $¢RGbut not in any of six usetefined commodity sets. This
set is looking for energy carriers that have beenedigs defining theNRG_*userdefined sets,
and should be empty when all these sets have been properly defined.

3.2 Creating and editing sets

Sets may be created either by modifying an existing set fronktdité/iew Set function
described in SectioB.1 or by selectingNew Set(s)from the Setsmenu. Both methods use the
set definition window described in the previous section to enter the rules to define the set.

Rules forInclusionand Exclusionof items can be defined separatelytie left and right
halves of the left panel. The top portion of each half provides checkboxes for inclusion/exclusion
based upon set membershigxist/Do Not Exist in Setsboxes). Above these boxes, the

binoculars icor #8l opens a search window that may lsedito search for sets by name and/or
description. The AX0 icon to the | eft of t he
choices made here are combined with an OR logic. That is, if multiple sets are selected for
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Inclusion or Exclusion an iem must be a member of only one such set to be included or

excluded.

&, Edit Sets - [Process]

[Frocess HINEEIEY

LIRS

|tern Dascription

Set name [Fossi Pawer Flants =
E Power Flants Existing00 - Natural Gas
- LCTEQILOD  Power Plants Existing00 - Crude ol
o B LCTNEDAOT  Power Plants Mew 1 - Solid Fuels
Fegion [REGT | = LCTNGASO!  Power Plants New 1 - Natual Gas
e ELCTHOILDT  Power Plants New 1 - Ol
rIelude; Existin St 1]  Evclide: Do Wt Exstin Sets [0]
X| # #
CODE [29] [ DESCRIPTION [ = CODE [23] [ DESCRIPTION | =
CIoMD Demand Devices CIoMD Demand Devices
CIDUMIMP DUMIMP I DuMIMP DUMIMP
OEcoa ECO4 OEcoa ECO4
ELE Electric Power | OELE Electric Power |
OELEBID Biomass power OELEBID Biomass power
CIELECO Coal Power Fla CIELECOA Cosl Power Fla
CIELEGES Gias Power Flants CIELEGSS Gias Power Flants
CIELEHYD Hydro power pl.. CIELEHYD: Hydro power pl..
CIELENUC Nuclear Pawer .. DI ELENUC Nuclear Pawer ..
CIELEDL 0l Power Plants CIELEDL 0l Power Plants
CIELERNwW Fienewable Fo.. - || || CJELERNW Fenewable Fo.. =
@ AND C OR CAND & OR
Code is ke Code is ke
Deseiption is like Deseiption is like
Input commodity is ke Input commodity is ke
FCOA" GAS® NGA" DI \ ‘
Output commedity s like Output commedity s like
@ AND O OR & AND O OR
B Select Al | Unselect Al |
Edit Set | Close |
_lnix|
Commadity '|DX@. M‘ﬂ, ‘
Item Code [0 liem Dieserpt
St == Missing Set Assignmert ™ =l (0] [ hem Desorpion [
|-
Farent Dimension;
Region I | ﬂ
Ireluds; Existin Gets 1] —Evcllide: Do Nt Bt in Sers [fl——————
X | 4 X | #
CODE [10] [ DESCRIPTION | CODE [10] [ DESCRIPTION |
LI DEM Diemand comm I DEM Diemand comm
OJELC- ELC+ OELC- ELC+
OlEny Environmental i.. OIEny Environmental i..
NRG Energy catier c... ONRG Energy cater c...
COMRG_ELC  Electicity WRE_ELC  Elecuicity
COMRG_GAS  Matual Gas NRG_GAS  Matural Gas
O NRG_MNUK Muclear MNAG_MNUK Muclear
OO KRG_PP Petraleum & Pro.. NAG_PP Petraleum & Pro..
CINRG AN Renewsbles NRG_ANW  Renewablss
CINRG_SOLD  Sold Fuels NRG_SOLID  Solid Fuels
@ AND " OR CAND % OR
Codeislke Code is ke
Desciption is liks Description is liks
@ AND ' OR
. Select Al | Unsedect A1 |
EdilSet | Close |

Figure 30: The NRG_MISS set definition
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Below the set checkboxes are rows in which indogxclusion criteria may be entered
based upon item name, description, and, for process sets, input and output conihudilote
criteria may be specified on the name/description/input/output lines, separated by commas (and
without spacesThese commawithin a single linearealwaysinterpreted as logical ORhat is,
to belong in the set specified ligure29, the process input commodity must fit only one of the
four criteria entered into tHeput commaodity is likdine on thelncludeside of the form.

Two sets ofAND/OR radio buttons are found on each of tinelude/Excludesides. The
upper one allows the user to control how the set membership and remaining conditions are
combined.AND here means thdioth the set membership artde other conditions must hold,
while OR means that only one is required. For example, agakigure 29, the choice 0AND
in upper leftAND/OR selection means that an item must be in the&ek&and meet one of the
four stated inpt commodity conditions in order to belong.

The bottom set oAND/OR radio buttons on each side controls how conditions on the
remaining four (two for commodity sets) rows are combidddD means that conditions stated
on different rows must all hold, wkiDR means that only one such condition must hold.

All of the inclusion and exclusion conditions are logically combined separatelyhafidal
set consists of all those items that meet the inclusion conditions and do not meet the exclusion
conditions.For example, the set shown figure 30 includes all items that exist in the $¢RG
and do not exist irall six specified commodity sets.

Note that sets that are based upon including/excluding members -afefised sets may not
be hemselves used aBxist/Do Not Exist inSets criteria, because such nesting of set
memberships would cause ambiguity in set update processing.

There are often many possible ways to define a particular set of items. When choosing rules
for set definition, onsider which definition wilbe easier to maintaes your model evolves over
time. In general, when choosing between rules based upon name/description or commodity
input/output, it is reeammended to choose the topoldagsed option wherever it is equally
parsimonious, because it is more likely to be robust to future model development.

Once ruleshave beerspecified, press th8hortlist buttonto view the qualifying itemsThe
right panel will list qualifying items in the region selected from Ragent Dimensions Region
menu above the Include/Exclude panels on the lefthand side (by default, the alphabetically first
region). If items may vary by region, you may wish to check the lists of qualifying items in other
regions by selecting them from the menu g@nessingShortlist again.If your criteria do not
yield any items, the following message will appear. Once it fades, you may create an empty set
or modify your criteria.

Mo elements shorlisted for the given
selections.
Howewer. ywou can create an empty setl

Figure 31: No elements shortlisted message
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Although it is possibleat this pointto remove some of the shortlisted items from the set
definition by manually clearing the checkboxet to their names, this is not recommended. If
needed, you may enter exclude conditions for particular items based upon their
names/descriptions.

Once the setriteria have beeratisfactorily defined, press ti@eate Setbutton(or, if you
have been modifyi ng a UpdateSeibutensandsaenindos operes foi ni t i
let you name the set (up to 10 characters)mnslide a descriptiorf you leave the description
blank, it will be automatically set identical to the namecomment for the set (such as its
intended use) may also be entered at this time, and will appear in the set definition window under
the descripon.

When editing a previously existing set, entering a new name will create a new set with that
name, leaving the old one unchanged, whereas cli@kKgvithout changing the set name will
result in overwriting the old definition with the new.

You may déine and/or edit multiple sets in the window before choo§ltagewhen you are
ready to return to the main window.

Set memberships are refreshed from their definitions whenever new resuetsare
importedandwhentables using them are viewed

3.3 Managing sets

|l ndi vi dual sets may be del et ed byCommodithor cl i ck
Processtab and selectingelete Sefrom the menu that appears. You will be prompted by a
window similar to that shown iRigure 32, letting you know which tables the set is used in and

asking you to confirm or cancel the delete.

.2

4™ FLC Fuel Consumption by Plant Type
| ! ELC Plants Capadity
—  ELC Plants New Capadty
ELC Flants Production
ELERMNW is used in the above tables:

Are you sure you want to delete set:
ELERNW?

Figure 32 Confirm set deletion window

Multiple sets can be deleted by choosibgjete Set(sfrom theSetsmenu. This bring up a
window in which sets may be searched for by nhame/description, and their membership and table
usage viewed before choosing to delete them.

The following actions can be performed on $Bthoosing the relevant item from the menu
that appears upongtit clicking on a set listing on tl@mmaodity or Processtab:
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1 Copy setprompts you to enter a name for the new set. Youtimaty modifythe newset

as needed;

Rename set

Edit description

Copy set elements to clipboarguts the names of all set merbén the clipboard for
pasting wherever needed,;

Used in tablesbrings up a window showing which tables the set is used in;

Comment for setallows you to enter a comment which will be visible when the set is
viewed/edited in the set definition window.

= =4 =4

= =4

3.4 Sharing sets

To share set definitions to another database/user/computer, there are two Afitgets. in the
database may be shared by saving the SnT file found in the databaseofotber source
computerto a known location on the second computer. rOfhee desired destination database
and choosémport Set(s) from theSetsmenu, and then seleatcessfrom the dropdown menu
that appears. This will bring upBrowse window. Locate and select the folder containing the
SnT file. (Note that the SnT fileself will not become visible in this browse, only the enclosing
folder.) Next chooseCommodityor Processsets from theSelect Dimensionwindow that
appearsThis will bring up theSelectwindow shown inFigure33.

. Select ProcessSets...[G\Veda\Veda_BE\Databases\E x|
Include Where Exclude Where

Code Like Code Mat Like

|

f* AND  OR = AND ¢ OR
Desc Like Dezc Mat Like
Find Find
¥ Starting 'with ™ Exact Match = Starling with " Exact Match
= Arwwhere | Field {* Arwwhere In Field
Code [63] Diezcription =
CCR-ALL CCE-ALL

CCK-ELC CCK-ELC
CCK-NG CCK-NG
CCK-0¥N CCK-O¥N
CCK-RNG CCK-RMG
CHPI_ALL CHPI_ALL
CHPI_NG CHPI_NG

CLT-ALL CLT-ALL
CLT-CFL CLT-CFL
CLT-HAL CLT-HaL

CLT-HIDHE CLT-HIDHE
CLT-HIDLE CLT-HIDLE

CLT-HPS CLT-HPS
CLT-IMC CLT-INC
CLT-LED CLT-LED

CLT-MER CLT-MER

-

Select Al | Unselect &1 |

Show Sets | ok I Cancel |

Figure 33: Select sets window for importing sets
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You may enter desired criteria, if any, based on code and/or description. Select/deselect
individual sets by clicking on their names (which will turn théwld blue), and/or Select
All/Unselect Al with the buttons in the bottom righthand corner. All selectesdd( blue) sets
will be imported into the destination database when you Qigk

If a set or sets are selected for import with names matching ones already in the database, the
following window will appear. You can choose to import and overwrite, or skip these sets.

X

i ) | Some of the sets already existin the database. Would you like to
W' overwrite these sets?

Mo | Cancel

Figure 34: Import set overwrite prompt

The SnT file may also be used to share sets creatéBA-BE with VEDA-FE for use in
specifying inputs for example, to identify qualifying renewable electricity generation processes
for a portfolio standard by pointing VEDAFE to theVEDA-BE database foldewusing theFile
Locationstab of theVEDA-FE User Optionswindow.

To share only some of the sets frohe tsource database, cho@sgort Set(s)from theSets
meny and Excel or Text from the dropdown menu that appears. Next selzmnmodityor
Processsets, and provide a name and location for the export file in the window that appears
This will bring up asearch window similathat shown inFigure 33, where you may search for
and select sets for export. Sets may then be imported into the destination database by choosing
Import Set(s) and selectingexcel or Text, as relevantfrom the dopdown menu, and then
following the search and select procedure described above.
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4 Working with tables

This section describes how to definad modifytables,how to set default table layout and
formatting options, how to use tlaggregation rulesfunction to create some advanced table
types, andometools for managing and sharing tables.

4.1 Defining a new table
As introduced in SectioR.3, tables are defined MEDA-BE by specifying which elements from
each available dimension ate be included. You may think of table creation afltaring
process. Th¥’ EDA-BE database contairadl the results information from the currently imported
scenarios. Each table selects from andts that infamation into a particular view, which can
then be further shaped in thieew Window.

Table definition takes place in tMEDA-BE main window. You may start the process by:

1 Choosing<New Table> from the top of theTable Selectiondrop-down menu in the
upper lefthand corner of thieable Definition form (seerigurel0);

1 ChoosingNew Tablefrom theTable menu; or

1 PressindCrtl+N .

All three options will give you a blank table definition formhich you may begin filling
with specificationsElements may be added to tHefinition form manually or via thesearch
engine as described belowOn some occasions, you may find it more convenient to begin
creating a new table Iselecting ananodifying an existing, similar tabl&/hen you request the
table view, you will be given the opganity to save the modified table with a new name,
optionally retaining the old table, or to overwrite the previous table definition.

Manual filtering: Select the desired dimension tab in the rigételand locatehe desired
element in theappropriate ist. (Having clicked on any element on a dimension tab, you may
quickly jump to another element by typing the first letters of its nabeuble-click on the
selected elemer{pr press thespace bay or press thénsert key to addit to the leftside tabé
definition form. The chosen element is now displayed under the dimension heading in the
window on the left, whilen the right panel its entry turdmld to indicate that it is pamf the
current tabledefinition. This operation can be reversed by highling the selected element in
the leftpanelanddouble clickingon it (or pressing thepacebar, or pressg the Deletekey).

Filtering via the Search Engine:in the case of dimesons containing many elements
manual filtering may quickly become veawkward and time&onsuming, dudo the sheer
number of elementsThe searchool, launched by clicking the binoculars icon next to each
dimension listingallows filtering via a combination of inclusions and exclusions based on the
names (short or long) ehe elements ithe dimension being considerékhe list of elements in
the bottom part of the window will be filtered as you type, showing the results of the search.
Individual items may now be selected from this list by clicking on their names, tutreng
bold blue to show that they are selected, or the entire list may be selected/deselected using the
Select Al/Unselect All buttons. TheOK button transfers the selected items to the table
definition form. (Note that in doing so, theyerwriteany itans of the same dimension that are
already on the table definition form.)

For exampleFigure 35 shows one way in which the search engine can be used to select all
the sector fuel process sets in the DemoS_VBE database. These mhg #duted to the table
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definition form (replacing any process sets already loaded ontoyit}licking Select All and

thenOK.

. Select ProcessSets... X|
Include Where Exclude Where

Code Like Code Mot Like

Ifuel I

® AND C OR ® AND C OR

Desc Like Desc Mot Like

Isel:t

Find Find

(" Starting With (" Exact Match (" Starting With (" Exact Match
@ Anywhere In Field @ Anywhere In Field

Code [5]

Description

FUEL_AGR

Fuel Consumption Agriculture Sectar

FUEL_COM

Fuel Consumption Commercial Sector

FUEL_IND

Fuel Consumption Industry Sectar

FUEL_RsD

Fuel Cansumption Residential Sectar

FUEL_TRA

Fuel Consumption Transport Sector

Select All | Unselect All |

Cancal

o |

Figure 35: Using the search feature to add elements to the tabdiefinition

Dimensions for which nolements are specified for a given table are processed as follows:

T

Dimensions that are not relevant to a given table are left off the table. (For example, the

_Syssttable shown irFigure14 lacks the process and commodity dimensibacause
these are not relevant dimensions of &g _objattribute.)

For relevant dimensions for which no specifications have been prowatieayailable

elements are presented in the table, subject toglobal filter currently in place (see

Section2.3.5.

The exception to the previous rule is that processes and commodity sets are not added to a

table when not specified. This is because any given process or commodity can belong to
any number of process/commodity sets, andcsamambiguous procedure can be used to
select sets to be added to such a table.

If you wish to make use of the units conversion feature for this table, select the appropriate
native model units from the dragpwn menu in the lower lefthand corner of tablé definition
form. (These units must have been previously defined, as described in Sgction
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The Include Null checkbox in the lower lefthand corner of the screen allows combining
attributes that have different relevant dimensi. For exampleFigure 36 shows a table
definition form that puts electricity generation and capacity, by fuel type, into the same table.
Because/AR_FOut takes the commodity index (in this case, we want outp&laf only) and
VAP_Cap does not, ifinclude Null was not checkedyAR_Capwould be absent from the
created tabldnclude Null allowsVAR_Capto be included although its commodity is null.

Figure 36: Using the Include Null checkbox

When you haveompleted specifying your table definition, click tWieew Table(s) button.
You will be prompted to save the table by providing a name and description. (If you leave the
description field blank, it will be set equal to the name.)

Note that if you have nubified the definition of an existing table, ratheathstarting from a
bl ank table, you wil/| be pr e slfyyoutcleldSawewithoht t h e
providing a new name, the table's previous definition will be overwritten with theonewand
you will see a message telling you that the old definition has teeaved. If you provide a
new name, you will be presented with an optioRé&tain Old Table.

Clicking Save promptsVEDA-BE to constructthe tableby applying the filtering crégria
specified for the table, accordingttee default layout specified using the user options described
in the following sectionYou may then further modify the layoby pivoting, rearranging, and
deselecting or collapsing items, adding or removingaalst, and changing display types, as
described in SectioR.3,

During the table construction proceaspumber ofjuality control feature checkake place.
If a specified element is now missing from the database, you will saemgssage asking if you
wish to continueTo remedy this situation for subsequent requests, simply rethevenissing
elementrom the table definition.

If the table includes process and/or commodity sets, and any element appears in more than
one of thesesets,an error message similar to that showrFigure 37 will appear. TheShow

42





















