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1. Background

The task of assembling data for a MARKAL model requires various data preparation steps
that are usually performed using the power and flexibility of spreadsheets (Excel). New
ANSWER “smart” load templates have been developed to allow the analyst to assemble the
model data from its sources in a form readily loaded into ANSWER. The process is guided by
a few rules and supported by action buttons and selection trees or lists, along with quality
control checking, to facility the direct (and correct) loading of the data. Initially these templates
are more focused on assisting the assembling of initial year data for the calibration of a (new)
model, but the approach will be expanded to facilitate load of projection information as well.

The ANSWER “smart” templates are loaded into an ANSWER database by means of the
“File, Import, Model Data from Excel” facility. For an overview of the use of this facility see
section 11 ‘Loading the Templates into ANSWER'’ of this manual, and for a detailed
explanation see section 2.10 ‘Importing Model Data from Excel’ in the ANSWERv6-MARKAL
User Manual.pdf in folder C:\AnswerV6\UserManuals.

In the sections that follow each sheet will be presented. The next two sections however
describe opening a “smart” workbook and the general layout and philosophy embodied in all
the sheets.

Note that an example ANSWER “smart” template, UtopiaSmartXLS.xls, is now provided as
part of the ANSWERvV6-MARKAL installation files in folder C:\AnswerV6\UserManuals. See
section 12 ‘Example ANSWER “smart” template’ of this manual.
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2. Workbook Setup

Anyone wishing to work with an ANSWER “smatrt” load workbook must create an existing
ANSWER Smart Workbook to start. See Appendix A for more information on the various ways
in which this can be done. In addition, note that the functioning of some of the macro facilities
in the ANSWER load workbooks requires that ANSWER be installed on your computer.

Upon opening a “smart” workbook, depending on your Windows security level setting you
may be prompted by the security warning below. Select “Enable Macros” so that the action
buttons are made available.

Security Warning

"C:\IRG\elQC 2\SEE-REMS \Task 1\RESetc\SEE-REDP_RSD_Croatia_v1-050627g
g.xls" contains macros.

Macros may contain viruses. Itis usually safe to disable macros, but if the
macros are legitimate, you might lose some functionality.

| Disable Macros ] [ Enable Macros ] [ Maore Info ]

It is recommended that you associate the workbook with a target ANSWER database in
response to the prompt below. This is hecessary to make available the “smart” buttons on the
ANSWER workbook related to specifying Units, Set Memberships, Parameters and
Parameter Qualifiers, and to make available the ‘Check Sheet’ button on each worksheet.

The functioning of the following “smart” buttons does not depend on associating the workbook
with a target ANSWER database: the ‘CommName, CommDesc, CommuUnit’ button on the
Commodity Data worksheet; the ‘TechName, TechDesc, TACT, TCAP Units’ and the
‘CommIN’ and ‘CommOUT’ buttons on the Technology Data worksheet; and the
‘ConstrName, ConstrDesc, Units’ and the ‘TechName’ buttons on the Constraint Data
worksheet.

Specify ANSWER Database X

Specify ANSWER database used to provide Parameter, Units and Years information =

|

Cancel

It is essential that the Region in Cell B1 of each load template is the same Region as that
identified inside the ANSWER database.

Before getting underway with the new templates, you should check the available units and
default units settings in your new database and adjust as needed.
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3. Worksheet Layout and Philosophy

This section briefly indicates each of the six types of “smart” worksheets managed by the
ANSWER load templates, as presented in Table 1. They are segregated into two types
Declare (Declaration) and Data, and are identified by one of the ANSWER Indicators
Commodities, Technologies, Constraints, CommData, TechData or ConstrData appearing in
cell Al of the worksheet.

Table 1 - ANSWER Smart Worksheets

Worksheet Type ANSWER Description
Indicator
Commodities Declare | Commodities | All the commodities (energy carriers,

materials, demands, emissions) are named
and described, and their units and set
memberships information are declared.

In version 6.1 (and higher), taxes and
subsidies are also declared on the
Commodities sheet. See section 10.

Technologies Declare | Technologies | All the technologies (resources, processes,
conversion plants, and demand devices) are
named and described, and their units and set
memberships information are declared.

Constraints Declare | Constraints All user-defined constraints (ADRATIOSs) are
named and described, and their units and set
memberships information are declared.

Commodities Data | Data CommbData Data associated with commodities (e.qg.,
demand levels, energy carrier efficiencies,
electricity transmission and distribution costs)
are provided.

In version 6.1 (and higher), data associated
with taxes and subsidies are also provided on
the CommData sheet. See section 10.

Technology Data Data TechData Data associated with technologies (e.g.,
residual capacity, efficiency, availability,
input/output fuels, costs) are provided.

In version 6.1 (and higher), data associated
with taxes and subsidies are also provided on
the TechData sheet. See section 10.

Constraint Data Data ConstrData Data associated with user-defined constraints
(ADRATIOSs) are provided by identifying the
individual technologies that comprise the
constraint, along with their coefficients in the
constraint equation.

Note that for a single region model, only one of each type of Declare (Declaration) sheet may
be included in a workbook, while any number of each type of Data sheets is permitted. The
name given to the worksheet is up to the user, although the ANSWER Indicators in cell Al
must match those in Table 1. In addition, a workbook may contain as many other sheets as
desired, but the user is encouraged to leave cell A1, the ANSWER Indicator cell, blank.

All of the ANSWER worksheets are governed by a few formatting guidelines (requirements),
but are extremely flexible in nature. The top 7 rows of each sheet comprise the action button
and header area. These rows are non-scrollable. Columns A-C on the Declare (Declaration)
sheets, A-D on the Commodity Data sheets, A-F on the Technology Data sheets, and A-E on
the Constraint Data sheet contain action buttons and identification columns that are also non-
scrollable. A row will be ignored if the first character of the cell in column A contains an ‘*', or
if the row is completely blank. Likewise, a column will be ignored if the first character of the
cell in row 1 contains an ', or if the column is completely blank. {Other “ignore” options to be
added.}
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There are a number of action buttons on each of the ANSWER worksheets. These buttons
can be used to specify units and set memberships information, select parameter labels, and
perform quality control checks. Some buttons are context sensitive, that is the user must first
position the cursor in the appropriate cell below the column or along the row in which the
action button appears. Upon selecting from the active list the resulting value is entered into
the corresponding cell. When a simple value (text string) is deposited in the cell it is in violet,
and when a linked reference is inserted (e.g., the name/description/unit of a commodity or
technology or constraint on a Data sheet), it is in blue.

Note that when specifying Units or Set Memberships the last one provided applies down the
column until another specification is provided.

In the sections that follow each sheet is presented, with the buttons explained.
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4, Commodities Sheet

The Commodities sheet is where all the commodities (energy carriers, materials, demands,
and emissions) are named and described, and their units and set memberships information
are declared. An example Commodities sheet is shown below.

E3 Microsoft Excel - SEE-REDP_AGR_Croatia_v2.xls

J@ File Edit Yiew Insert Format Tools Data ‘Window Help

DEEHSSRY i@ - &= A4|@we -8 2w -|Bu B> A2
| C1 - =
& [ B C D | E [ F =
|1 |Commodities CROATIA,
2
| 3
4 | Check Sheet | -
——— Energy Sets | Material Sets |
5
? CommiUnit Demand Sets | Emission Sets |
g 7 CommMName CommDesc CommbUnit Set Memberships Comment
= | 8 |" Upstream Energy Carriers need for the Dummy Prcesses
1 9 | BIOWWOO Fuel wood PJ ENT,ENC,ESY,SLD
|10 | COABRO Brown Coal ENT,ENC,EFS,SLD
?l COALIG Lignite ENT.ENC,EFS,SLD
112 | ELC Electricity ENT.ELC
el 1 13| GASGEWG GWG ENT,ENC,EFS,GAZ
| 14 GASNAT Matural gas ENT,ENC,EFS,GAZ
& | 15| HET Heat ENT.LTH
| 16 | OILDET Distillate h ENT,ENC,EFS,LIOQ
|17 | DILHFO Heavy Fuel Oil ENT,ENC,EFS,LIQ
|18 OILGSL Gasoline ENT.ENC,EFS,LIQ
= |18 | OILLPG LPG ENT,ENC,EFS,GAZ
o 120" all COM Energy Carriers
= |21 | AGREIO Fuel wood ENT.ENC,ESY,SLD
= | 22 | AGRCOA Coal ENT,ENC,EFS,SLD
Al43 AGRELC Electricity ENT,ELC
= | 24 | AGRGAS Gas ENT,ENC,EFS,GAZ
= | 25 | AGRLTH Heat ENT.LTH
2| 26 AGRLFG LPG ENT,ENC,EFS,GAZ
« | a[p M} aNSvz-Home £ Energy Balance s Commodities ¢ Technologies £ Constraints 4 Demand [| <|

"Reacly [ ] o o o )
If the above sheet had been created using an ANSWERver6.1.xls, violet would replace
green, and there would be a TaxSub Sets button in column E. See section 10.

The key information entered on the Commodities sheet that is directly provided by the user
are the Commaodity short Names (CommName) and Descriptions (CommbDesc), appearing in
columns B and C respectively. In addition, after positioning the cursor in columns D or E of a
row the action buttons above may be used to select the Units or Set Memberships
specifications, respectively. Sample Commodity Set Memberships and Units forms are shown
below.

Set Memberships

— Set Memberships

[Z1 Erergy Carrier [EMT] Additional Characterization |

----- (21 Standard [EMC)
[, Canservation [ECY]
-3 Fossil [EFS)
-3 High-Temp Heat or Caoling (EHC)
~E4 Muclear [ENU)
-4 Renewable [ERN)
5 Sunthetic [ESY)
----- B Elechic [ELC)
----- B3 District Heat [LTH)
----- B Foszil Equivalent [FEQ)

& Liguid [LIF]
€ Solid (SLD)
' Gageous [GAZ)

o]%

Cancel
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Specify Commodity Unit E

To specify a Unit, click on the Unit in the treeview and then
click on the OK button {or just double-click on the Unit in the
treeview).

(7 Commodity

----- Billion wehicle kilometers [Bw-km)

----- Millian tang (Mt)

Petaj I}

----- Petajoules [if ENT being totalled are all in PJ] [FJ?)
----- Thaouzand tans (ki)

----- Tonz [

----- unit af refineny (uref]

----- unit of wwolurme for kY02 [Lwol]

----- unit of weight for MW Tz [Lwt)

----- unit wol [if kY02 being totalled are all in wweol] [uval?]
----- unit vt [if M 2 bieing totalled are all in L] [uwt?]
----- unit[?] of Dbz being totalled [unitDkd 7]

o4 Cancel

The ‘Check Sheet’ button may be pressed at any time to have a standard set of consistency
and quality control checks performed. The results of the checking are presented in a Wordpad
file as shown below.

Bl checksummary.Log - WordPad O] x|

File Edit Wew Insert Format Help
D@ SR @l (8o =

bummary Log File created on Tuesday, 12 Zeptember 2006 at 11:46 AN =

##% CHECE COMMODITIEZ SHEET (Commodities: CROALTIL) #*+#

Check Cell Bl Region/Region-List

The Region/Region-List in cell Bl is OK.

Check Column A Regions/Region-Lists

411 column A region/region-lists are OK.

Check 411 Commodity MNames

A11 of the MNames in the CommMame column are OF.

Check For Duplicate Commodity Names

There are no Duplicate Namwes in the CormeclMNswe colwon.

Check A1l Commoditcy Descriptions

11 of the Descriptions in the Commlesc column obey ANSWER conwventions.

Check A1l Commodity Units

11 of the Units in the ComolUnit coluwmn are wvalid.
Check All Commodity 3et Memberships

111 of the Set Menmberships in the et Memberships column are wvalid.

Check Each Commodity Row is Fully Specified

[
For Help, press F1 l_ v

111 of the Rows have Name, Description, Unitcis), Set Memberships specified.
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5. Technologies Sheet

The Technologies sheet is where all the technologies (resources, processes, conversion
plants, and demand devices) are named and described, and their units and set memberships
information are declared. An example Technologies sheet is shown below.

E3 Microsoft Excel - SEE-REDP_COM_Croatia_w2.xls

J File Edit Wiew Insert Format Tools Data Window Help _|ﬁ||i||
DeEa Ry sl v- 8 [jwoe ~@ 2w /B zu|BE>-A- 2
[ o o
A | B C D [ E | F s

|1 |Technologies CROATIA,

2

| 3

4 Check Sheet |

% TACTUnit | TCAPURNit | Technology Sets
— 7] TechHame TechDesc TACTUnit TCAPUnit |Set Memberships  Comment
| 8 |* cooling
| 9 | CCLEELCI00 ComCoaling Large ELC 00 Fans.

| 10 | CCSEELCT00 Com Coaling Small ELC.00 Fans.
11
¥ | 12 |* public lighting
ani | 13 CPLIELC100  Com.Fublic Lighting. ELC.00. Generic Lamp.
) AES _

15 [* cooking
1ol
EH | 16 | CFODELCI00 | ComCooking ELE0D Stave.
Rl 17 | CFODGASI00 | Com.Cooking GAS.00.3towve.
=
': | 18 | CFODLPGI00 ComCooking LPGO0.3tove.
Kl | 19 |* heating
j Com.3pace
A | 20| CHLECOA100 HeatLarge COA .00 Stove.
] Com.3pace
|21 CHLEELC100 | HeatLarge FLC.00 Futnace.
b Com.3pace -
4w M} aMsvz-Home f Energy_Balance 4 Commodities s Technologies { Constraints £ Demand_Data |1| 3
Ready II_I—I_I_I_I_I_I_ 4

If the above sheet had been created using an ANSWERver6.xls, violet would replace

The key information entered on the Technologies sheet that is directly provided by the user
are the Technology short Names (TechName) and Descriptions (TechDesc), appearing in
columns B and C respectively. In addition, after positioning the cursor in columns D or E or F
of a row the “‘TACTUnit’ or ‘TCAPUnit’ or ‘Technology Sets’ action buttons may be used to
select the Technology Activity Units or Technology Capacity Units or Set Memberships
specifications, respectively. A sample Technology Set Memberships form is shown below.

© Noble-Soft Systems Pty Ltd 2005-07 August, 2007
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Set Memberships
— Set Memberships
(2] Technology [TCH+SRCEMCP) Additional Characterization
----- |21 Corversion [CON) [ Renewable [RNT)
: [:| Electric, Mat District Heat (ELE] [ Might Storage Systern [N5T)

3 Standard [not BAS/MNLM) [NEN]
B3 Base Loaded [BAS)

-~ Mo Load kManagement [NLM)
----- (2] Electic and District Heat [CPD)
-3 Standard [not BAS/NLM] [NEN)
5 Baze Loaded (BAS)

B3 Mo Load Management [MLM)

----- |21 Pracess [PRC)

----- B3 Energy [PRE)

----- 5 Material, Yolume [PRY]
----- B3 Material, weight [PRw)
----- |21 Resource [SRCENCP)

----- . Export [SEP_EXP)

----- B3 Import [SEP_IMP)

----- 5. Estraction [SEF_MIN)
----- B3 Renewable [SEP_RMw)
""" 3. Stockpile (SEF_STK)

QK | Cancel |

The ‘Check Sheet’ button may be pressed at any time to have a standard set of consistency

and quality control checks performed. The results of the checking are presented in a Wordpad
file as shown below.

B checkSummary.Log - WordPad o =] 5]

File Edit View Insert Format Help

D|E] SR & &l |

Summary Log File created on Tuesday, 12 Z3eptember 2006 at 11:458 AN

| v

*#*% CHECE TECHWNOLOGIEI SHEET (Technologies: CROATIA) *+%+%

Check Cell Bl Region/Region-List

The Region/Region-List in cell Bl is OK.

Check Columh A Regions/Region-Lists

411 column L region/region-lists are OK.

Check Lll Technology Names

L11 of the Names in the Techlame column are OK.

Check For Duplicate Technology MNames

There are no Duplicate Names in the Techllsme oolumn.

Check AL11 Technology Descriptions

A1]1 of the Descriptions in the Techblesc column obey ANMNIWER conventions.

Check 411 Technology Activity Units

411 of the Units in the TACTUnit coluwmn are wvalid.

Check A1l Technology Capacity Units

411 of the Units in the TCAPUnit column are wvalid. T

Check L1l Technology 3et Memberships

411 of the J3et Merberships in the 3et Memberships colwuwnn are walid.

Far Help, press F1 L A4

© Noble-Soft Systems Pty Ltd 2005-07 August, 2007
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6. Constraints Sheet

The Constraints sheet is where all the user-defined constraints (ADRATIOs) are named and
described, and their units and set memberships information are declared. An example version
6 Smart XLS Constraints sheet is shown below.

A [ B ] c D | E [ F |
| 1 [Constraints DEMO
| 2
i Refresh
4 Check Sheet | Units
i Units Constraint Sets
6 |
7 ConstrName ConstrDesc Units Set Memberships Comment
8
9 | ELEMAX Maximum Electricity uconstraint ADRATIO
| 10| ELEMIN Minimurm Electricity
11 | WATSEA  Hydro-electric by Seasan
12 RENEWELC Rule-based constraint for renewable electricity IADRATIO,RULE ADR |
13
14
4 [4[» [M] ANSvS-Hame 4 Commaodities / Technalogies £ CommData f TechData ' Constraints  ConstrDat| €|

Similarly to the Commaodities and Technologies sheets, the key information entered on the
Constraints sheet that is directly provided by the user are the Constraint short Names
(ConstrName) and Descriptions (ConstrDesc), appearing in columns B and C respectively. In
addition, after positioning the cursor in columns D or E of a row the action buttons above may
be used to select the Units or Set Memberships specifications, respectively.

For example after positioning the cursor in column E of a row and clicking on the Set
Memberships button, the following Constraints Set Memberships form appears:

Set Memberships

— Set Memberships

rfﬁ Uszer-Defined Constraint [ADRATIO) Additional Characterization

OK

The above Constraints Set Memberships form is the simplest possible for an ANSWER
database associated with a smart XLS. More complicated possibilities exist — see below.

Version 5 (and higher) Smart XLS enhancement to allow a Constraint to be declared as
“Rule-based” on the Constraints sheet

ANSWER versions 6.0.1 and higher incorporate a “Rule-based” Constraint facility. This facility
makes it much easier to create a user-defined constraint than in previous versions of
ANSWER. (For details regarding “Rule-based” Constraints in ANSWER, see section 13
‘Defining a “Rule-based” Constraint in ANSWER’ in ANSWERvV6-MARKAL User Manual.pdf in
folder C:\AnswerV6\UserManuals.)

© Noble-Soft Systems Pty Ltd 2005-07 August, 2007
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The ANSWER version 5 (and higher) Smart XLS has been enhanced as compared with
version 4 to allow the specification of “Rule-based” Constraints. The only requirement is that
the ANSWER database that is associated with a version 5 (and higher) smart XLS must be
one that is “Rule-based” Constraint-aware, and must contain the “rules” (Technology Items
Filters) that are needed to define the “Rule-based” Constraints of interest. When this is the
case, the Constraints Set Memberships form that appears after positioning the cursor in
column E of a row and clicking on the Set Memberships button is as follows:

Set Memberships

— Set Memberships

Additional Characterization
[ Rule-based Constraint [RLILE_ADR)

[a]4 | Cancel |

Note the “Rule-based Constraint (RULE_ADR)” checkbox under Additional Characterization
on the RHS of the form.

To specify that a Constraint is “Rule-based”, check this checkbox and then click on the OK
button. This results in the Set Memberships of ADRATIO,RULE_ADR being placed in column
E at the cursor position. For example, see cell E12 on the previous page where this is the Set
Memberships specification for the Constraint RENEWELC.

See section 9 “Constraints Data (ConstrData) Sheet” for details of how to specify the data
associated with a “Rule-based” Constraint.

© Noble-Soft Systems Pty Ltd 2005-07 August, 2007
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7. Commodity Data (CommData) Sheet

The Commodity Data sheet is where data associated with commodities (e.g., demand levels,
energy carrier efficiencies, electricity transmission and distribution costs) are provided. An
example of a Commodity Data sheet (for Demands) is shown below.

E3 Microsoft Excel - SEE-REDP_COM_Croatia_v2.xls

J File Edit Wew Insert Format Tools Data Wwindow Help _|E’|i||
IDEeEe @AY 2@ v- @z A8 @w: -0 2o-87ulEd A 2
[ 2 = =
A | B | C [ D E | F | &6 | H [ 1 [ 4
1 |CommData CROATIA
2
=N
4 Chk Sheet CommHame, CommbDesc, CommbUnit |
5 | Parameter
—| g | Qualifier
=4 |7 CommName CommDesc Units| 2000
| B | CCSE Commercial Cooling Small ExPJ 0.30 1.00 070
EN CCLE Commercial Coaling Large ExPJ 1.01 1.00 070
— 10| CHEZE Commercial Heating Small Ex PJ 1.42 1.00 0.30
~ 11 CHLE Commercial Heating Large ExPJ 4.77 1.00 0.30
bl | 12 | CWSE Commercial Hot Water Small PJ 0.40 1.00 0.28 0.14 016
il CWYLE Commercial Hot Water Large PJ 1.35 1.00 028 014 016
| 14 | CLIT Commercial Lightning PJ 3.98 1.00 0.14 0.28 0.08
= | 15| CFOD Commercial Cooking PJ 0.54 1.00 0.28 0.14 0.16
EE | 16 | CREF Commercial Fridges and Free PJ 0.458 1.00 0.28 0.14 0.16
Eg 17 CPLI Commercial Public Lighting  [PJ 1.07 1.00 0.28 0.14 0.16
_ |18 COTH Commercial Other Electricity PJ 0.58 1.00 0.28 0.14 0.16
=113
#|20]
a[21]
22
A 53]
24
an | 25 =
e IR Energy_Balance 4 Commodities £ Technolagies £ Constraints 3 Demand_Data / DM_Calib_CC |1| 3
Ready — o rrrr 4

If the above sheet had been created using an ANSWERver6.1.xls, violet would replace
, and there would be the possibility of specifying data for Taxes/Subsidies. See section
10.

Positioning the cursor in column B, of a row below 7, and pressing the ‘CommName,
CommbDesc, CommuUnit’ action button brings up a sorted list of the user entries from the
Commodities sheet. Selecting a commodity from this list results in its Commodity Name,
Description and Units being inserted into columns B, C and D as cell references (links) to the
Commodities sheet. Thus for example if a Commodity Name or Description is changed on the
Commodities sheet, that change will automatically flow through to the Commodity Data sheet
via the cell reference.

Columns E, F, G, ... are where the user provides data. Rows 5-7 are used to identify the
nature of the data (parameter) being provided. Placing the cursor in row 5 of column E or F or
G or ...and pressing the ‘Parameter’ button brings up a Parameter selection list as shown
below.

© Noble-Soft Systems Pty Ltd 2005-07 August, 2007
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Select TS or TID Commodity Parameter {(Name will be transferred to ActiveCell)
Name Description Set Memberships =
[EIE)DISTINY Electric distribution investment cost
{E)DISTOM Electric distribution 08M cost ELC
{EJLCFEQ Fossil equivalent ELC
{E)RESERY Reserve capacity fraction ELC
{EJTRANINY Electric kransmission investment cost ELC
{E)TRANDM Electric transmission 0&M cost ELC
BAS(E)LOAD Baseload fraction of total night production ELC
DEMAND End-use demand DM
DHDE(Z) Distribution efficiency for low-temperature heat LTH -
DIFF_DM Indicator to use DIFFCOST values during DIFFDMDS algorithm DM
DIFFCOST Min. INVCOST used for all DMDs servicing DM if DIFF_DM{DM})=1 DM
DTRANINY Low-temp-heat transmission investment cost LTH
DTRANOM Low-temp-heat transmission O&M cost LTH
ELF Fraction of capacity entering peak equations DM
ENY_BOUND{LO} Lower Bound on emissions ENY
ENY_BOUND{FX) Fixed Bound on emissions ENY
ENY_BOUND{UP} Upper Bound on emissions ENY
ENY_COST Emissions tax ENY
ENY_CUMMAX Cumulative emissions limit ENY
EMY_ENT Emissions coefficient/energy carrier EMNY
ENY_GWP Global Warming Potential {multiple emissions accounting) ENY
ENY_MAT Emissions coefficient/material ENY
ENY_MAZXEM Bound on emissions (upper) - use ENY_BOUND{BD) with BD=UP EMNY ﬂ

I Both TS and TID Parameters j Parameters Shown, Excluded | QK | Cancel |

Once a Parameter is selected its Name is entered into the (row 5) cell where the cursor is
placed, and if it is a TID parameter the TID indicator is automatically entered into row 7, the
period row. For time-dependent parameters the user may leave row 7 blank, in which case
the numeric values provided in rows 8 and downwards of the column are assumed to apply to
all periods. Or the user may specify either a single year (e.g., 2000) or a pair of years
separated by a comma (e.g., 2000, 2010) or a pair of years separated by a hyphen (e.g.,
2000-2010).

In a situation where the Parameter requires a Qualifier (e.g., a parameter such as ENV_ENT
that requires an Energy qualifier, or a parameter such as FR(Z)(Y) that requires a Timeslice
qualifier) the Parameter Name is entered into row 5 and the cursor positioned in row 6 below
the Parameter Name and an indication of the nature of the qualifier expected is displayed.
Pressing the ‘Qualifier’ button will display a list of the permitted qualifiers for the associated
Parameter.

The parameters can be provided in any order, beginning from column E.

The ‘Check Sheet’ button may be pressed at any time to have a standard set of consistency
and quality control checks performed. The results of the checking are presented in a Wordpad
file as shown below, and any offending cells are highlighted on the sheet in yellow along with
a cell comment indicating the nature of the problem.
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E CheckSummary.Log - WordPad ;Iglll

File Edit Yiew Insert Format Help

D[|@| S 4| & [=(@]-] B

bummary Log File created on Tuesday, 12 Septewber 2006 at 11:51 AM

| v

*%% CHECK COMMDATA SHEET (Demand Data: CROATIA) *+*+

Check Cell Bl Region/Region-List

The Region/Region-List in cell Bl is OK.

Check Column A Regions/Region-Lists and Row 1 Regions

All column A regionfregion-lists are OK.
All row 1 regions are OH.

Check 411 Comnodity Names On CommData Sheet Match with Commodities Sheet

A1l of the WNames in the Comllame column match Commodity Names on the associated Comodities sheet.

Check For Duplicate Commodity Names On CommDats Sheet

There are no Duplicate Namwes in the Commlawe column.

Check All Parameter Columns On CommData Sheet

411 of the Parameter Columns are OK. ‘:J

For Help, press F1 l_ v
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8. Technology Data (TechData) Sheet

The Technology Data sheet is where data associated with technologies (e.g., residual
capacity, efficiency, availability, input/output fuels, costs) are provided.

E3 Microsoft Excel - SEE-REDP_COM_Croatia_v2.xls

J File Edit Wew Insert Format Tools Data Wwindow Help ;Iiliﬂ
IDEeEe @AY 2@ v- @z A8 @w: -0 2o-pzulEd-A- 2
| A | =| TechData
A B | € Il o | E | F G | H [ 1 [ 4
1 [TechData ICROATIA
| 2
B
T Check Sht | TechName, TechDesc, TACT, TCAP Units | CommliH | CommOUuT
5 Parameter
_.i Qualifier |
B TechName TechDesc Units  CommIN CommQUT 2000
| 8 | CHLECOA100 Com.Space Heat. Large. COAO0. PJ, PJfa COMCOA CHLE 30 0.13 0841 1.0
EN CHLEELC100 Com.Space Heat. Large ELC.00.1PJ, PJYa COMELC |CHLE 30 0.43 0.541 1.0
?ﬂ CWLE
|11 CHLEELZ200 Com.Space Heat.Large ELC.00.FJ, PJfa COMELC CHLE 30 0.37 0841 1.0
feot | 12| CHLEGAS100 Com.Space Heat. Large. GAS .00, PJ, PJWfa COMGAS CHLE 30 1.55 0541 1.0
=13 CWLE
o REX CHLEGAS2Z00 Com.Space Heat. Large. GAS.00.FJ, PJfa COMGAS CHLE 30 1.34 0841 1.0
E? | 15| CHLELPG100 Com.Space Heat. Large. LPG.00. PJ, PWYa COMLFG | CHLE 30 0.1z 0541 1.0
B | 15 CWLE
= |17 CHLELTH10O Com.Space Heat.Large. LTH.OD.FRJ, PJfa COMLTH CHLE 30 1.35 0541 1.0
=18 CWLE
] | 19 | CHLEQIL100  Com.Space Heat. Large. OILO0.FPJ, PJfa COMOIL | CHLE 30 4.58 0.541 1.0
A0 CWLE
|21 CHSECOAT0D Com.Space Heat. Small. COA0DD P, PJfa COMCOA CHSEE 30 0.04 0541 1.0
| 22 CHIEELC100 Com.Space Heat. 3mall.ELC.00. PJ, PJfa COMELC CHSE 30 0.13 0841 1.0
.% |<7 q« » [M|f Dm_calib_cC £ Technology Data_CC 4 DM_Calib_CH jTechnology Data_CH gr:'ﬂmga?b o /|4 LlJ
Ready 1 o o o o

If the above sheet had been created using an ANSWERver6.1.xls, violet would replace
, and there would be the possibility of specifying data for Taxes/Subsidies. See section
10.

Positioning the cursor in column B of a row below 7, and pressing the ‘TechName, TechDesc,
TACT, TCAP Units’ action button brings up a sorted list of the user entries from the
Technologies sheet. Selecting a technology from this list results in its Technology Name,
Description and Units being inserted into columns B, C and D as cell references (links) to the
Technologies sheet. Thus for example if a Technology Name or Description is changed on
the Technologies sheet, that change will automatically flow through to the Technology Data
sheet via the cell reference.

In columns E and F the commodities input to (CommIN) and output from (CommOUT) the
technology are listed. When more than one input or output commaodity is involved (including
emissions) a separate row must be used to identify the commodity and provide the associated
data. With the cursor in column E or F of a row pressing the ‘CommIN’ or ‘CommOUT’ button
respectively will bring up the list of commodities that the user provided on the Commodities
Sheet. Selecting a commodity from this list results in its Name being inserted into column E or
F as a cell reference (link) to the Commaodities sheet.

Note that data that is not commodity dependent (e.g., AF, CF) should appear on the same
line as the Technology Name.

Columns G, H, |, ... are where the user provides data. As is the case for the Commodity Data
sheet, rows 5-7 are used to identify the nature of the data (parameter) being provided. Placing
the cursor in row 5 of column G or H or | or ... and pressing the ‘Parameter’ button brings up
a Parameter selection list as shown below.
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Select TS or TID Technology Parameter {Name will be transferred to ActiveCell) x|

BI_TRDCST
BI_TRDCSTE

Description
Annual availability

Cost for bilateral trade in energy carrier/material
Cost for bilateral trade in electricity, by timeslice

CON,PRC

AF(Z}Y) Availability for season, time of day CON
AF_TID Fraction of unavailability which is forced outage CON
ARAF Annual reservoir availability HDE
BI_TRD{ELC) Indicator for bilateral trade in electricity, by timeslice SEP_EXP
BI_TRD{ENT) Indicator for bilateral trade in energy SEP_EXP
BI_TRD{MAT) Indicator for bilateral trade in material SEP_EXP

SEP_EXP,SEP_IMP
SEP_EXP,SEP_IMP

BOUND{LO) Lower Bound on capacity CON,DMD,PRC

BOUND{FX) Fixed Bound on capacity CON,DMD,PRC

BOUND{UP) Upper Bound on capacity CON,DMD,PRC

BOUND{LO)O Lower Bound on activity: conversion/process technology COM,PRC

BOUND{FX)O Fixed Bound on activity: conversion/process technology CON,PRC

BOUND{UP)O Upper Bound on activity: conversion/process technology CON,PRC

BOUND{LO)Or Lower Bound on activity: resource technology SRCENCP

BOUND({FX)Or Fixed Bound on activity: resource technology SRCENCP

BOUND{UP)Or Upper Bound on activity: resource technology SRCENCP

CAPUNIT Units of activity /unit of capacity CON,DMD,PRC

CEH{Z){Y) Ratio of electricity lost to heat gained CPD

CF Annual utilisation DMD,XPR

CF{ZX(Y) Utilisation for season, time of day XLM

CoST Annual resource cost SRCENCP ;I
I Both T3 and TID Parameters j Parameters Shown, Excluded | QK | Cancel |

Note that the Technology Parameter list created using an ANSWERver5.xlIs (and higher)
differs slightly from that created using an ANSWERver4.xls, in that Bilateral Trade
Parameters are also displayed (these are the 5 parameters above whose name begins with
“BI_TRD"). See Appendix B.3 — “Technology Data sheet extension to handle Bilateral Trade
between Regions”. Of course Bilateral Trade Parameters are only relevant for multi-region
models.

As is the case for the Commodity Data sheet, once a Parameter is selected its Name is
entered into the (row 5) cell where the cursor is placed, and if it is a TID parameter the TID
indicator is automatically entered into row 7, the period row. For time-dependent parameters
the user may leave row 7 blank, in which case the numeric values provided in rows 8 and
downwards of the column are assumed to apply to all periods. Or the user may specify either
a single year (e.g., 2000) or a pair of years separated by a comma (e.g., 2000, 2010) or a pair
of years separated by a hyphen (e.g., 2000-2010).

In a situation where the Parameter requires a Qualifier (e.g., a parameter such as AF(Z)(Y)
that requires a Timeslice qualifier) the Parameter Name is entered into row 5 and the cursor
positioned in row 6 below the Parameter Name and an indication of the nature of the qualifier
expected is displayed. Pressing the ‘Qualifier’ button will display a list of the permitted
qualifiers for the associated Parameter.

In general, the parameters can be provided in any order, beginning from column G. However
there is an exception to this rule. LIFE should be specified in a column to the left of any
RESID column if the user wishes to invoke the ‘Use LIFE to set RESID where just first period
RESID’ option of the “Import Model Data from Excel” facility. (This option allows the user to
specify the LIFE of a technology and just the first period value for the RESID parameter, and
causes an automatic calculation to be done that sets RESID = 0 in the appropriate period.)

The ‘Check Sheet’ button may be pressed at any time to have a standard set of consistency
and quality control checks performed. The results of the checking are presented in a Wordpad
file as shown below, and any offending cells are highlighted on the sheet in yellow along with
a cell comment indicating the nature of the problem.
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E CheckSummary.Log - WordPad ;Iglll

Edit Wiew Insert Format Help

File

Dl(a| (R sl o[=l@-| |

Eu.mmary Log File created on Tuesday, 12 Septewmber 2006 at 11:57 AM

#%*% CHECK TECHDATA SHEET (Technology Data AGR: CROATIA) *%%

Check All Parameter Columns On TechData Sheet L=
411 of the Parameter Columns are QK. -
4] | v

| v

Check Cell Bl Region/Region-List

The Region/Region-List in cell Bl is OKE.

Check Coluwmn & Regions/Region-Lists and Row 1 Regions

A1l coluwn i region/region-lists are COK.
A1l row 1 regions are OK.

Check All Technology Names On TechData Sheet Match with Technologies Sheet

111 of the Wames in the TechNawe colwnh match Technology Nawmes on the associated Technologies sheet.

Check For Duplicate Technology Names On TechData Sheet

There are no Duplicate Names in the TechName column.

Check A1l ComwmIN Names On TechData Sheet Match with Commwodities Sheet

411 of the Names in the ComnIN column match Commwodity Names on the associated Commodities sheet.

Check ALll ComwOUT MNames On TechData Sheet Match with Comwmodities Sheet

411 of the Names in the ComnOUT column mwatch Commodity Names on the associated Commodities sheet.

For Help, press F1 l_ v
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9. Constraints Data (ConstrData) Sheet

The Constraint Data sheet is where data associated with user-defined constraints
(ADRATIOs) are provided. An example version 6 Smart XLS Constraint Data sheet is shown
below.

A B [ € [ b | E E [ 6 [ H | 1 4

| 1 |ConstrData DEMO
2|
i Refresh

4 | Check Sht | ConstrHame, ConstrDesc, Uni‘tsl Units TechHame |

5 | Parameter RAT__RHS RAT__RHS RAT_CAP RATRULE_ACT RAT TEZY RAT
£ | WQualifier up LO 1-D

7 ConstrMame ConstrDesc Units TechName

g
| 9 | ELEMAX taximum Electricity uconst RHE a0 1
| 10 THE 1
11| ELEMIM finimum Electricity uconst RHE 1] 1
| 12 THE 1
|13 REMEWELC Rule-based constraint for renews uconst RENEW-ELE 0
|14 | ALL-ELE

13 WATSEA  Hydro-electric by Season uconst E31 ]

1R

4[4 [» | M4 Commodities Technologies 4 CommData 4 TechData 4 Constraints 3 ConstrData / TechData (2 Jil

The Constraint Data sheet functions similarly to the Commodity Data and Technology Data
sheets. Thus positioning the cursor in column B of a row below 7, and pressing the
‘ConstrName, ConstrDesc, Units’ action button brings up a sorted list of the user entries from
the Constraints sheet. Selecting a constraint from this list results in its Constraint Name,
Description and Units being inserted into columns B, C and D as cell references (links) to the
Constraints sheet. Thus for example if a Constraint Name or Description is changed on the
Constraints sheet, that change will automatically flow through to the Constraint Data sheet via
the cell reference.

In the TechName column (column E) the technologies that comprise the constraint are listed.
When more than one technology is involved in a constraint, a separate row must be used to
identify the technology and provide the associated data. With the cursor in column E of a row
pressing the ‘TechName’ button will bring up the list of technologies that the user provided on
the Technologies Sheet. Selecting a technology from this list results in its Name being
inserted into column E as a cell reference (link) to the Technologies sheet.

Version 5 (and higher) Smart XLS enhancement to allow Data for a “Rule-based”
Constraint to be specified on a ConstrData sheet

As already noted in section 6 “Constraints Sheet”, the ANSWER version 5 (and higher) Smart
XLS has been enhanced as compared with version 4 to allow the specification of “Rule-
based” Constraints. The only requirement is that the ANSWER database that is associated
with a version 5 (and higher) smart XLS must be one that is “Rule-based” Constraint-aware,
and must contain the “rules” (Technology Items Filters) that are needed to define the “Rule-
based” Constraints of interest.

The ‘ConstrName, ConstrDesc, Units’ action button is used to select “Rule-based” Constraints
from the Constraints sheet in exactly the same fashion as for selecting ordinary Constraints. It
has been used to place the rule-based constraint RENEWELC in row 13 of the above
ConstrData sheet.

However when the cursor is placed in the TechName column (column E) in a row that
corresponds to a “Rule-based” Constraint (so in either row 13 or row 14 of the above
ConstrData sheet) and the TechName action button is invoked, the following message
appears:
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Microsoft Excel | x| |

2)

Constraint 'REMEMWELC' is a rule-based Constraint, so the TechMame column can contain either the Mame of a
Technology Ikems Filker From the AMSWER database that you are linked ta, or the Mame of a Technology From the
associated Technologies shest,

Do wou wish bo select a Technology Ikems Filker from the ANSWER database?
Click es' to select a Technology Items Filker,
Click. ‘Mo’ ko select a Technology From the Technologies sheet.
Click 'Cancel' ta do neither of the above.

Mo Cancel

As advised by the message, click on the ‘Yes’ button to select a Technology Items Filter from
those that are available in the ANSWER database associated with the Smart XLS, or click on
the ‘No’ button to select a Technology from the Technologies sheet.

Note also that where the ANSWER database that is associated with a version 5 (and higher)
smart XLS is one that is “Rule-based” Constraint-aware, then when the ‘Parameter’ action
button is clicked with the cursor in row 5 of column F or G or H or ..., six additional
RATRULE_* parameters are displayed in the Parameter selection list:

Select TS or TID Constraint Parameter {(Mame will be transferred to ActiveCell) K=

Mame | Description | Set Memberships |
RAT__RHS Coefficient RHS, user-defined constraint ADRATIO
RAT_ACT Coeff technology activity variable, user-defined constraint ADRATIO
RAT_CAP Coeff capacity variable, user-defined constraint ADRATIO
RAT_HPL Coeff heating-plant activity variable, user-def constraint ADRATIO
RAT_INY Coeff investment variable, user-defined constraint ADRATIO
RAT_SEP Coeff resource activity variable, user-defined constraint ADRATIO
RAT_TCZY Coeff coupled-prodn activity variable, user-def constraint ADRATIO
RAT_TEZY Coeff electricity activity variable, user-defined constraint ADRATIO
RATRULE_ACT Coeff technology activity variable, rule-based constraint RULE_ADR
RATRULE_CAP Coeff capacity variable, rule-based constraint RULE_ADR
RATRULE_FLO_DM  Coeff technology according to demand flow, rule-based constraint RULE_ADR
RATRULE_FLO_ENT Coeff technology according to energy flow, rule-based constraint RULE_ADR
RATRULE_INY Coeff investment variable, rule-based constraint RULE_ADR
RATRULE_SEP Coeff resource activity variable, rule-based constraint RULE_ADR

I Bioth 75 and TID Paramekers ﬂ

Parameters Shown, Excluded |

OK

Cancel |

These RATRULE_* parameters are used to define data associated with “Rule-based”
Constraints, for example the RATRULE_ACT parameter is used in column | along with
associated numeric entries in rows 13 and 14 as part of defining data associated with the
rule-based constraint RENEWELC.
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10. Specifying Declaration Information and Data for Taxes/Subsidies

Version 6.1 (and higher) of the ANSWER “smart” load templates allows the specification of

declaration information and data for Taxes/Subsidies. This involves extensions to the

operation of the Commodities, CommData and TechData sheets.

Commodities Sheet

Declaration information for a Tax/Subsidy is specified on the Commodities sheet, where a

new _1MSubSets | putton is provided in column E (the Set Memberships column):
A | B | C ] | E | F
1 [Commodities UTOPIA,
2
3 TaxSub Sets |
4 | Check Sheet | Refresh
Uniks Enerqy Sets | Material Sets |
5
§ Cnmml.lnitl Demand Sets | Emission Sets |
fi CommName CommbDesc CommUnit Set Memberships Comment

CommbData Sh

29 |* Taxes/Subsidies

TAX

eet

Tax on digsel

PJ

[TAXSUB

Most of the data for a Tax/Subsidy is specified on the CommData sheet. Although the
appearance of the CommData sheet is unchanged:

A B | C | D
1 |[CommbData UTOPIA
| 2
i Refresh
4 Chk Sheet | CommHbame, Commbesc, Commbnit | Units
5 Parameter
g Gualifier
i CommName| CommDesc Units

when you click

on the

CommHbame, Commbesc, CommbUnit

button the list of Commodities that is

displayed now includes any Taxes/Subsidies that are specified on the Commodities sheet.

Also, when you place the cursor in row 5 of column E or F or ... and click on the

Parameter

button, the list of Commodity Parameters that is displayed now includes the following TaxSub

parameters:

TSUB_BND{LO)
TSUB_BND{FX)
TSUB_BND{UP}
TSUB_COST
TSUB_ENT(ENT)

Lower Bound on total tax,/subsidy revenues
Fixed Bound on total tax/subsidy revenues
Upper Bound on total tax/subsidy revenues
Annual cost of tax/subsidy per unit of energy carrier
Flag indicating energy carrier to which tax/subsidy applies TAXSUB
TSUB_MAT{MAT) Flag indicating material to which tax/subsidy applies

I Bioth TS and TID Parameters

~

TAXSUB
TAXSUB
TAXSUB
TAXSUB

TAXSUB

Parameters Shown, Excluded |

Ok

-

Cancel |

If you select TSUB_ENT(ENT) as the desired TaxSub parameter, then the CommbData sheet
appears as follows, with Energy in the Qualifier row indicating that an Energy Commodity

must be selected by clicking on the

Qualifier

button:
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A B | C | D K

| 1 |CommData UTOPIA,
|2
i Refresh

4 Chk Sheet | CommHbame, Commbesc, CommUnit | Units

5 || FabeEiE TSUB ENT{ENT)
i Cualifier Enerqy

7 CommName CommbDesc Units | TID
o7

28 TAK Tax on diesel P

A completed CommbData sheet that specifies TSUB_ENT(ENT) and TSUB_COST for
Tax/Subsidy named TAX might appear as follows:

A B | C | D K | L |

1 |CommData UTOPIA
2
i Refresh

4 Chk Sheet | Commbame, Commbesc, CommUnit | Units
| 5 | Parameter TSUB_ENT{ENT} TSUB_COST

E Quali‘ﬁer | DSL
|7 CommName CommbDesc Units |TID

27
| 23 | TAK Tax on diesel F.l 1 ]
29| — 1
TechData Sheet
TSUB_TECH data for a Tax/Subsidy is specified on the TechData sheet. The appearance of

the TechData sheet is unchanged. If you click on the | PATAMEter | ptton, and select

Technology TaxSub parameter TSUB_TECH, then the TechData sheet appears as follows,
with Tax/Subsidy in the Qualifier row indicating that a Tax/Subsidy must be selected by

clicking on the] Oualifier | by tton:

& | B | C | o | E ] F Wy |

| 1 |TechData UTOPIA
|2
i Refresh

4 | Check Sht I TechHame, TechDesc, TACT, TCAP Un'rtsl Units Commill | CommOuT
i Parameter TSUB TECH
5 | OQualifier | Tn}(.-"SuhsidE!
7 TechName TechDesc Units CommIN  CommOUT

17
| 18 | IMPDSL1  Import of Diesel P, Gy DsL

A completed TechData sheet that specifies TSUB_TECH for Tax/Subsidy named TAX might
appear as follows:
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A | B & | 0 | E | F by |
| 1 |TechData UTOPIA
| 2
i Refresh
4 | CheckSht | TechHame, TechDesc. TACT, TCAP Units | Uniks CommiHl | CommOuT
g | Parameter TSUB_TECH
B Gualifier | TAX
7 TechName TechDesc Units CommIN CommOUT
17
18 IMPOSLT  Import of Diesel SANE DsL 1
19 ]

© Noble-Soft Systems Pty Ltd 2005-07 August, 2007



ANSWERV6-MARKAL Load Templates Manual (version 6.1) 23

11. Loading the Templates into ANSWER

The “File, Import, Model Data from Excel” facility is used to load information in an ANSWER
“smart” template into an ANSWER database.

A brief overview of the steps involved in using this facility follows:

1. Open the ANSWER database into which you wish to import the ANSWER “smart”
template.

2. Invoke “File, Import, Model Data from Excel” to bring up the following form (initially
with the ‘Excel Files to be Imported’ list empty, and not necessarily with either the
‘Target Scenario’ or ‘Options’ settings that are shown below):

Il Import Model Data from Excel _ O]

Import Model Data from Excel allows Item. T5 and TID data in one or more Microsoft Excel Files to be
imported into an existing AMSWER databaze.

— Excel Files to be Imported

Add
Remave

Remove Al
Up
(B}

Regions...

— Target Scenarno
CaLe

v Before Impart, Delete Online Results invalving Target S cenario

b el

— Options
¥ Strong Checking of TS and TID Data Parameters Dietails...
i~ Merge/Ovenarite information in the Target Soenanio with that on Sheets being Imported Details...
= Before Import, Delete Parameter information in the Target Scenario for ltems on Data Sheets Details...
% Before Import, Delete &1 Information in the Target S cenario for Region(s] being Impaorted Dietails...

¥ Usze LIFE to zet RESID where just first period RESID ¥ Set |[BOMD{UP) = 0 wihere RESID specified
v lanare Technalogy where first period RESID =0 ¥ Create Compulsom Cormmadity, Technology Parameters

%" Prompt uger to decide whether b Import, for each Excel File that has erars
£ Impart anly fram E=cel Files that are erar-free, without prampting

™ Impart emar-free recards fom all Excel Files, without prampting

Impaort I Cloze |

3. Click on the [Add...] button to bring up the common dialog file selection form and
navigate to the folder in which you have stored the ANSWER “smart” template(s),
then select one or more “smart” templates to be imported.

4. Adjust the ‘Target Scenario’ combobox to select the target scenario for the import.

5. Adjust the radio button and checkbox Options to suit your particular needs.

6. Click on the [Import] button to carry out the import.

If at step 1 above you are unable to open the ANSWER database, and get a message ending
in “Perhaps ... it is already in use?”, most likely this database is already in use because you
have an open ANSWER “smart” template and this database is associated with it. So simply
close the ANSWER “smart” template so that the database is no longer associated with it, and
hence no longer in use.

Most users will have a number of ANSWER “smart” templates, and will often find it convenient
to load several templates in a single Import operation. To facilitate multi-selection of
ANSWER “smart” templates at step 3 above, store all templates in a single folder.
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12. Example ANSWER “smart” template

To provide users with a concrete example of an ANSWER “smart” template, the file
UtopiaSmartTemplate.xls is now provided as part of the ANSWERv6-MARKAL installation
files in folder C:\\AnswerV6\UserManuals.

Also, an ANSWER database UtopiaWithOnlyGlobalTabData.mdb that is suitable to be
associated with the UtopiaSmartTemplate.xIs (as described in section 2 ‘Workbook Setup’) is
provided in folder C:\AnswerVV6\Answer_Databases. This ANSWER database has time
periods 1990, 2000, 2010, has a single region UTOPIA specified, and has standard MARKAL
timeslices. As its name would suggest, this database contains only Global tab data (and also
the special energy Carrier FEQ (Fossil Equivalent)).

To use UtopiaSmartTemplate.xls to explore various aspects of how an ANSWER “smart”
template operate:

e If as part of exploring how an ANSWER “smart” template operates you intend to
change the contents of the ANSWER “smart” template, it is suggested that you use
Windows Explorer to make a copy of UtopiaSmartTemplate.xls.

e Open UtopiaSmartTemplate.xls and click on the [Enable Macros] button.

o When the ‘Specify ANSWER Database’ form appears, click on the top radio button
and then use the [Browse...] button to select UtopiaWithOnlyGlobalTabData.mdb in
folder C:\AnswerV6\Answer_Databases.

The following points should be noted about UtopiaSmartTemplate.xls:

e Commodity Data has been specified with TID commodity data on one CommbData
sheet (hamed CommbData-TID) and TS commodity data on a second CommbData
sheet (hamed CommData-TS). It would be perfectly OK to specify both TID and TS
commodity data on a single CommbData sheet.

o Likewise Technology Data has been specified with TID technology data on one
TechData sheet (hamed TechData-TID) and TS commodity data on two TechData
sheets (named TechData-TS1 and TechData-TS2). Again it would be perfectly OK to
have a different arrangement of TID and TS technology data, including one in which
one or more of the TechData sheets contained both TID and TS technology data.

e In particular, it could be argued that so far as the electric conversion technologies
EO1, E21, E31, E51, E70 are concerned, it would be preferable to have the TID
parameter OUT(ELC)_TID and the TS parameter INP(ENT)c both occurring on the
same TechData sheet, since that way both CommIN and CommOUT for these
technologies would occur on the same sheet.

The UtopiaSmartTemplate.xls contains a complete specification of the Utopia model, except
that it does not contain Global tab data (DISCOUNT, HEATCOOL(Z), QHR(Z)(Y),
STARTYRS): the ANSWER “smart” template does not allow the specification of Global tab
data.

If you import UtopiaSmartTemplate.xIs into UtopiaWithOnlyGlobalTabData.mdb, you will find
that you can scan the Energy, Demand, Emission, Technology and Constraint tabs and see
that the Utopia model is indeed now fully specified.

o Before attempting to use AnswerV6.exe to open UtopiaWithOnlyGlobalTabData.mdb
and import UtopiaSmartTemplate.xls via the “File, Import Model Data from Excel”
facility, you must first close UtopiaSmartTemplate.xls thereby closing the link to
UtopiaWithOnlyGlobalTabData.mdb. (AnswerV6.exe requires exclusive access to
open any ANSWER database, and so while UtopiaSmartTemplate.xls is open it will
be unable to open UtopiaWithOnlyGlobalTabData.mdb.)
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Appendix A: Establishing a New ANSWER Calibration and Load Workbook

The process of establishing a new workbook must be done with care so as to ensure that all
the functionality (action buttons) and cell references (links) to the Commodities, Technologies
and Constraints sheets are properly retained. The following possibilities are detailed below:

e Creating a new (empty) ANSWER Smart Workbook;

e Making an existing workbook aware of ANSWER Smart Workbook facilities;

e Copying an existing workbook that is already aware of ANSWER Smart
Workbook facilities to create a new workbook;

e Updating an existing workbook that is already aware of ANSWER Smart
Workbook facilities when Noble-Soft distributes an updated version of the
ANSWER smart XLS; and

e Adding a new ANSWER smart sheet to the current XLS.

The text and screen snapshots that follow are for an ANSWERver6.0.XLS. If working with an
ANSWERver6.1.XLS, simply imagine 6.1 replacing all occurrences of 6.0 in the text and
screen snapshots.

A.1 - Creating a new (empty) ANSWER Smart Workbook
To create a new (empty) ANSWER Smart Workbook, open the file ANSWERver6 XLS

distributed by Noble-Soft, for example open ANSWERver6.0.XLS. Then select “Enable
Macros” to bring up the single visible sheet of ANSWERver6.0.XLS as follows:

Microsoft Excel - ANSWERverb.0.xls - |E||5|
&) Fle Edt Yew Insert Format Tools Data  Window  Help Type aquestion forhelp - o & X
NEHRSISAIVE S 2BR-F/9- /8= -4 @ -@ FB]|A-E

Al - #f ANSWE O-Horme
A B | ¢ | o | E | F | G | H | 1 |

>

ANSvE.0 Home

Create New ANSWER
Smart XLS Version
6.0

Update XLS to
ANSWER Smart XLS
Version 6.0

~ Single-region

~ Multi-region. no common
naming across reqions

¢ Multi-region, common
naming across reqgions

Adid New ANSWER
Smart Sheet to
Current XLS

M 4 » M['ANSY6.0-Home 1« | L[Jﬂ

Ready A

T O O ) U (PR e R PR (PRSP PR P I

Click on whichever is appropriate of the ‘Single-region’, ‘Multi-region, no common naming
across regions’ and the ‘Multi-region, common naming across regions’ radio buttons and then
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click on the ‘Create New ANSWER Smart XLS Version 6.0’ button. This brings up the

following form:

Create New AMSWER Smart 2LS version 6.0

Filename of L5 to be created:

Create |

Use the ‘Browse..." button to bring up the ‘New ANSWER Smart XLS' common dialog form,
and use the ‘Save in’ combobox at the top of the form to specify the folder where you want
the new ANSWER Smart XLS to be located, then key in the filename for the new XLS in the

‘File name’ textbox near the bottom of the form, as follows:

New ANSWER Smart ZLS

2%

Save i Iﬁ SEE_Templates j & 5t Ef-

r@] SEE-REDP_AGR._Croatia_wa,0.xls

My Documetts

™

by Computer

by et File narmne: ISEE-HEDF’_ED bd_Croatia_ve. 0. sz j
P:

Save as type: IMicmsoﬂ Excel File [ «lz) j

Save I
Cancel |
E

Click on the ‘Save’ button. The full filename of the new XLS to be created will appear in the

‘Filename of XLS to be created’ textbox, as follows:

Create New AMSWER Smart ZLS version 6.0

Filename of %L ko be created:

I CiAnsweryal SEE_Templates\SEE-REDP _COM_Croatia_wo.0.xls

X

Browse, .,

Cloze

(An alternative to using the ‘Browse..." button to specify the full filename of the new XLS is to

key the full filename into the textbox, but using the ‘Browse..." button is recommended.)

Click on the ‘Create’ button. The creation process will proceed, concluding with a message

box indicating that the creation of the new XLS has been completed.
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The form remains open so that additional new ANSWER Smart XLS files may be created, if
desired.

Click on the ‘Close’ button to close the ‘Create New ANSWER Smart XLS’ form.

Close ANSWERver6.0.XLS.

When you open any of the new ANSWER Smart XLS files that you have created, you will
need to use the ‘Add New ANSWER Smart Sheet to Current XLS’ button to add sheets to the
XLS. See A.5 below for details of the operation of this button.

A.2 - Making an existing workbook aware of ANSWER Smart Workbook facilities

To make an existing workbook aware of ANSWER Smart Workbook facilities, ensure that this

workbook is not open and open the file ANSWERver6.0.XLS distributed by Noble-Soft. Then
select “Enable Macros” to bring up the single visible sheet of ANSWERver6.0.XLS as follows:

1=

@J File Edit Wew Insett  Format  Tools Data  Window  Help Tvpe a question for help = _ & X

NEHRSISQAIVE $2B-F/9- /8= -4 W -@ EE|A-E
Al - Fe AMNSWE O-Horne

A E | ¢ | o | E | F | & | H | 1 | 1T

ANSvG.0 Home

Create New ANSWER
Smart XLS Version
6.0

Update XLS to
ANSWER Smart XLS
Version 6.0

= Single-region

~ Multi-region, no common
naming across reqions

Multi-region, common
naming across reqions

Adid New ANSWER
Smart Sheet to e

[N SRR SR SR RN SR T () AR O P AR ey ey pRRe A RN Y

Current XLS
29 =
M 4 » M['ANSYE.0-Home I Kl | Bl
Ready “

Click on whichever is appropriate of the ‘Single-region’, ‘Multi-region, no common naming
across regions’ and the ‘Multi-region, common naming across regions’ radio buttons and then
click on the ‘Update XLS to ANSWER Smart XLS Version 6.0’ button. This brings up the
following form:
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Update XLS to ANSWER Smart XLS version 6.0 ll

Filename of ¥L5 to be updated:

Filenarme given ko ANSWER Smart 515 created by update:

Update Cloze

For clarity of explanation, suppose that the existing workbook that you wish to make aware of
ANSWER Smart Workbook facilities is called USER.XLS.

Use the ‘Browse..." button to select USER.XLS. The form now appears as follows:

Update XLS to ANSWER Smart XLS version 6.0

Filename of ¥L5 to be updated;
I C A AnsweryYe\SEE_TemplatesiUSER, xls Browse. .,

Filename given ko ANSWER Smart ¥LS created by update:
I C\Answerya)SEE_TemplatesiUSERYE.0.xls

Cloze

I

The default filename given to the ANSWER smart XLS that will be created by the update is
taken to be the filename of the XLS to be updated with v6.0 appended. So above v6.0 is
appended to USER to provide USERV6.0 as the default filename. (There is an exception to
this rule: if the filename of the XLS to be updated ends in v5, then the default filename given
to the ANSWER smart XLS is taken to be the filename of the XLS to be updated with the v5
replaced by v6.0.)

Click on the ‘Update’ button. The update process will proceed, concluding with a message
box indicating that the update has been completed.

The form remains open so that additional XLS files may be selected to be made aware of
ANSWER Smart Workbook facilities, if desired.

Click on the ‘Close’ button to close the ‘Update XLS to ANSWER Smart XLS' form.
Close ANSWERver6.0.XLS.
A.3 - Copying an existing workbook that is already aware of ANSWER Smart Workbook
facilities to create a new workbook
If an existing workbook is already aware of ANSWER Smart Workbook facilities, then simply
copying this workbook to create a (renamed) copy will result in the (renamed) copy being
aware of ANSWER Smart Workbook facilities. There are two ways of carrying out the copy:

e Open the existing XLS in Excel and use ‘File, Save As...’ to resave with another

name; or

e Use Windows Explorer to make a (renamed) copy of the XLS.

In either case, all cell references (links) will be associated with the new file name.
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Depending upon your reasons for creating a new workbook by copying an existing workbook,
consider what changes may be needed in the newly created copy. For example, consider
whether the Region specified in cell B1 on each of the ANSWER smart sheets may need to
be adjusted.

A.4 - Updating an existing workbook that is already aware of ANSWER Smart
Workbook facilities when Noble-Soft distributes an updated version of the ANSWER
smart XLS

To provide additional ANSWER Smart Workbook facilities, or to correct bugs that are
detected, from time to time Noble-Soft will distribute a new version of the ANSWER
Calibration and Load Templates. So for example ANSWERver6.0.XLS is a new version that
provides additional facilities (and corrects a few bugs) as compared with the previously
available version ANSWERver5.XLS.

All that is required to update your existing (version 5) ANSWER Smart Workbook to version
6.0 is to open the file ANSWERver6.0.XLS and follow the “Making an existing workbook
aware of ANSWER Smart Workbook facilities” procedure that is documented at A.2 above.

A.5 - Adding a New ANSWER Smart Sheet to the Current XLS

This facility allows the user to easily add a new ANSWER smart sheet to their current
ANSWER Smart XLS. To use the facility, proceed as follows:

Open an ANSWER Smart XLS (default is to specify the ANSWER database to be used to
provide Parameter, Units and Years information, but this is not essential to the functioning of
this facility) and make the Home sheet (this is the first sheet in the XLS) the active sheet. For
a version 6 ANSWER Smart XLS this sheet appears as follows:

Microsoft Excel - SEE-REDP_AGR_Croatia_v6.0.1ls - |Elli|
@J Eile Edit iew Insert Format  Tools Data  Window  Help Typeaguestionforhelp - - & X
NEHRGERTEINDA-F/ 9B -4l -@ Bis z/Aa-B

AL - 13
A | 8 | ¢ [ b | E | F | & [ H | 1 | J JF
1 |ANSw6.0-Home i
Z |
3

e Create New ANSWER

5 | Smart X5 Version

5| 6.0

| 7|

| 8 |
]

En pdate XL5 to

EBB ANSWER Smart XLS

A Version 6.0

13

| 14 |
15

16 | = Single-region

% ~ Multi_-regiun, no common

EE naming across reqions

| 20| ~ Multi-region, commeon

| 21 | naming across reqions

22

23

| 24 |
25

= Add New ANSWER |

o7 | Smart Sheet to

o5 | Current XLS
qu< » H[\ANSY6.0-Home { Erergy_Balance 4 Commodities 4 Technologies £ Constraints / Demar|<| | LIJ_‘
Ready v
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Click on the ‘Add New ANSWER Smart Sheet to Current XLS’ button.

This brings up the following form:

Add New ANSWER Smart Sheek Eo x|

Select ANSWER Smart Sheet to be added to x©L5:

diti
Technologies
Constrainks
Cammbata
TechData
ConstrData

Specity Region to be added ko cell B1 of Sheet:
CROATIA j

Add sheet Cloze |

The ‘Select ANSWER Smart Sheet ...’ listbox contains the six types of smart sheets, namely
Commodities, Technologies, Constraints, CommData, TechData, ConstrData.

If an ANSWER database was linked to when the XLS was opened, the ‘Specify Region...’
combobox contains the regions in the ANSWER database.

If no ANSWER database was linked to when the XLS was opened, the ‘Specify Region...’
combobox contains the regions that appear in cell B1 of sheets in the XLS that are smart
sheets (namely, sheets that in cell A1 have Commaodities, Technologies, Constraints,
CommbData, TechData, ConstrData).

Select the type of ANSWER smart sheet that you wish to add by clicking on it in the listbox.
For example, click on TechData if you wish to add a new TechData sheet to the current XLS.

Select the Region for which this smart sheet will be created, either from the regions in the
combobox, or by typing into the combobox the name of a region (if wanting to specify a region
name that is not listed in the combobox).

Click on the ‘Add Sheet’ button.

The new smart sheet is created, and the ‘Add New ANSWER Smart Sheet ...’ form remains
open (so that the user can add another smart sheet) as follows:
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A B | & | b | E | F G | H |
TechData ICROATIA

+ Refresh | i
CheckSht | Techlame, TechD PO T A x| ﬂ

Parameter
Seleck AMSWER Smart Sheet to be added ko xL5:
Qualifier Commodities
TechMame Tech | Technologies T
Zonstrainks
Commbata

TechDats
ConstrData

Specify Region ko be added ko cell B1 of Sheet:

CROATIA

tafra P = === a = ===

To add another smart sheet to the XLS, select the type of ANSWER smart sheet to be added,
adjust the Region combobox as necessary, and click on the ‘Add Sheet’ button.

Click on the ‘Close’ button to close the ‘Add New ANSWER Smart Sheet ..." form.

Note that by default, the name given to the smart sheet that is created will be the same as the
name in the listbox, so for example a TechData sheet will be given the default name
“TechData”. If the default name is already being used for another sheet, then “(2)" is
appended and used as the name for the sheet, so for example “TechData (2)". If the name
with “(2)” appended is already being used for another sheet, then instead “(3)” is appended,
so for example “TechData (3)”, and so on.
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Appendix B: Extension of ANSWER Load Templates to handle multi-region models

With version 5 (and higher) of the ANSWER Load Templates, as with version 4, there are two
different methods of specifying declarations and data for multi-region models. Which of these
methods should be used depends on whether or not the multi-region model has common
naming conventions across regions. In particular note that version 5 (and higher) of the
ANSWER Load Templates incorporates extensions to the format allowed for sheets that
considerably simplify the specification of declarations and data for multi-region models that do
have common naming conventions across regions.

By way of clarification, when we say that a multi-region model does have common naming
conventions across regions, we mean that the same item name necessarily has the same
associated description and set memberships (and units) in each region in which it occurs. So
for example if EO1 is a ‘Coal-fired power station’ whose set memberships indicate that it is
base-loaded and centralized, then with common naming conventions across regions EO1
necessarily is a base-loaded and centralized ‘Coal-fired power station’ in each region in which
it occurs.

Note that a multi-region model that does not have common naming conventions across
regions is allowed to have the same name occurring in different regions. So for example such
a model might have the same technology name, say EO1, occurring in more than one region,
but EO1 need not necessarily have the same description or set memberships in each region.

We first present the method that should be used for handling multi-region models that do not
have common naming conventions across regions, and then present the method that should
be used for handling multi-region models that do have common naming conventions across
regions.

B.1 - Multi-region models that do not have common naming conventions across
regions

Suppose a multi-region model that does not have common naming conventions across
regions involves N regions, say REG1, REG2, ..., REGN. In this situation, the fundamental
principle used in building the Load XLS is that each Declaration or Data sheet should contain
just declarations or data for a single region, corresponding to the (single) region specified on
cell B1 of the sheet. More specifically, to handle such a model in the ANSWER version 5 (and
higher) Load Templates, proceed as follows:

Declaration Sheets

. For each of the N regions create a single associated Commaodities sheet. That is,
create a Commodities sheet with cell B1 containing only REG1 on which the
declarations for commodities in region REG1 are specified; create another
Commodities sheet with cell B1 containing only REG2 on which the declarations for
commodities in region REG2 are specified; ...; and create another Commodities sheet
with cell B1 containing only REGN on which the declarations for commodities in region
REGN are specified. Thus altogether there will be N Commaodities sheets.

) Likewise, for each of the N regions create a single associated Technologies sheet. That
is, create a Technologies sheet with cell B1 containing only REG1 on which the
declarations for technologies in region REG1 are specified; create another
Technologies sheet with cell B1 containing only REG2 on which the declarations for
technologies in region REG2 are specified; ...; etc.

o And likewise, for each of the N regions create a single associated Constraints sheet.
That is, create a Constraints sheet with cell B1 containing only REG1 on which the
declarations for constraints in region REG1 are specified; create another Constraints
sheet with cell B1 containing only REG2 on which the declarations for constraints in
region REG2 are specified,; ...; etc.
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Data Sheets

. For each of the N regions create one or more associated CommbData sheets. That is,
create one or more CommData sheets with cell B1 containing only REG1 on which the
data for commodities in region REG1 are specified; create one or more CommData
sheets with cell B1 containing only REG2 on which the data for commodities in region
REG?2 are specified; ...; and create one or more CommData sheets with cell B1
containing only REGN on which the data for commodities in region REGN are specified.

. Likewise, for each of the N regions create one or more associated TechData sheets.
That is, create one or more TechData sheets with cell B1 containing only REG1 on
which the data for technologies in region REG1 are specified; create one or more
TechData sheets with cell B1 containing only REG2 on which the data for technologies
in region REG2 are specified,; ...; etc.

. And likewise, for each of the N regions create one or more associated ConstrData
sheets. That is, create one or more ConstrData sheets with cell B1 containing only
REGL1 on which the data for constraints in region REG1 are specified; create one or
more ConstrData sheets with cell B1 containing only REG2 on which the data for
constraints in region REG2 are specified; ...; etc.

Summary

In summary, to handle an N-region model that does not have common naming conventions
across regions, for each region k (k =1, 2, ..., N) there should be a single corresponding
Commodities, Technologies, and Constraints sheet, and one or more CommbData, TechData
and ConstrData sheets, with cell B1 of each sheet containing just the single region REGK.
Thus altogether the Load XLS will contain N Commodities, Technologies and Constraints
sheets, and N or more CommbData, TechData and ConstrData sheets. (Of course the Load
XLS may also contain as many other sheets as the user wishes containing assumptions,
documentation, raw data, and/or data transformations.)

B.2 - Multi-region models that do have common naming conventions across regions

In version 5 (and higher) of the ANSWER Load Templates, the following format extensions
have been incorporated specifically to simplify the specification of declarations and data for
multi-region models that have common naming conventions across regions:

1. On both Declaration and Data sheets, cell B1 may contain a comma-separated
region-list (list of regions). By default, the information on a sheet (declaration or data)
applies to every region in the region-list.

2. On both Declaration and Data sheets, the cell B1 region-list may be over-ridden by
specifying a comma-separated region-list in column A, from row 8 down. (The
region-list in column A must comprise a subset of the regions in the cell B1 region-
list.) Note that a column A region-list is inherited by the rows beneath it, and applies
until such time as another column A region-list is encountered. This allows the user
the convenience of specifying that some declarations and data will apply to a subset
of the regions specified in the cell B1 region-list.

3. On Data sheets only, the cell B1 region-list (and any column A region-list that may
apply) may be over-ridden by specifying a single region in row 1 of the column
above a data parameter. This allows the user the convenience of specifying on a
single Data sheet, a mix of Data for all regions along with data (such as RESID) for
specific regions.

Suppose a multi-region model that does have common naming conventions across regions
involves N regions, say REG1, REG2, ..., REGN. In this situation, the fundamental principle
used in building the Load XLS is that each Declaration or Data sheet by default contains

© Noble-Soft Systems Pty Ltd 2005-07 August, 2007



ANSWERV6-MARKAL Load Templates Manual (version 6.1) 34

declarations or data for every region, and so cell B1 of each sheet must contain the comma-
separated region-list REG1,REG2,...,REGN. More specifically, to handle such a model in the
ANSWER version 5 (and higher) Load Templates, proceed as follows:

Declaration Sheets

o Create a single Commodities sheet with cell B1 containing the region-list
REG1,REG2,...,REGN on which the declarations for commaodities in every region are
specified. If necessary, specify a region-list in column A to indicate that some
commaodities are to be included for a subset of regions, rather than for every region.

. Likewise, create a single Technologies sheet with cell B1 containing the region-list
REG1,REG2,...,REGN on which the declarations for technologies in every region are
specified. If necessary, specify a region-list in column A to indicate that some
technologies are to be included for a subset of regions, rather than for every region.

. And likewise, create a single Constraints sheet with cell B1 containing the region-list
REG1,REG2,...,REGN on which the declarations for constraints in every region are
specified. If necessary, specify a region-list in column A to indicate that some
technologies are to be included for a subset of regions, rather than for every region.

Note that on a declaration sheet, there is a restriction imposed by the way that the ANSWER
smart XLS functions: “duplicate” Names are not permitted. However in version 5 (and higher)
of the ANSWER Load Templates what is allowable without creating a “duplicate” Name has a
different and more flexible meaning than in version 4. In version 5 (and higher), it is allowable
for a row to have the same Name in column B as for a row above it, provided that there is no
overlap in the column A region-lists in the respective rows. Only where two rows have the
same Names in column B and where there is overlap in the column A region-lists in the
respective rows is this considered to be a “duplicate” Name situation.

Suppose for example that the user wants to specify that technology XYZ123 occurs in five
regions say R1, R3, R4, R5, R8. In version 5 and higher, this may be specified on the
Technologies sheet in a number of different ways. Of course one way is to have a single row
with XYZ123 in column B, and with this row having region-list R1,R3,R4,R5,R8 in column A.
Another way is to have five separate rows each with XYZ123 in column B, and with the first
such row having R1 in column A, the second such row having R3 in column A, etc. Since
there is no overlap in the region-lists of these five rows, this does not create a “duplicate”
Name situation.

Data Sheets

. Create one or more CommData sheets (with cell B1 of each sheet containing the
region-list REG1,REG2,...,REGN) on which by default the data for commodities in
every region are specified. If necessary, specify a region-list in column A to indicate that
data for some commodities apply to a subset of regions, rather than to every region. Or,
specify a single region in row 1 of the column above a data parameter to indicate that
data in that column apply only for that region.

o Likewise, create one or more TechData sheets (with cell B1 of each sheet containing
the region-list REG1,REG2,...,REGN) on which by default the data for technologies in
every region are specified. If necessary, specify a region-list in column A to indicate that
data for some technologies apply to a subset of regions, rather than to every region. Or,
specify a single region in row 1 of the column above a data parameter to indicate that
data in that column apply only for that region.

. And likewise, create one or more ConstrData sheets (with cell B1 of each sheet
containing the region-list REG1,REGZ2,...,REGN) on which by default the data for
constraints in every region are specified. If necessary, specify a region-list in column A
to indicate that data for some constraints apply to a subset of regions, rather than to
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every region. Or, specify a single region in row 1 of the column above a data parameter
to indicate that data in that column apply only for that region.

Additional Considerations

The user should be aware of the following means of handling the situation where some data
parameter instances apply in every region, but other data parameter instances (such as
BOUNDs, RESIDs) are region-specific. This will be described for TechData sheets, but also
applies for CommbData and ConstrData sheets.

. Create a TechData sheet on which the data parameter instances that apply in every
region are specified. As is the case for all TechData sheets, cell B1 contains the region-
list REG1,REG2,...,REGN. (Since these data parameter instances are to apply in every
region, do not use column A to specify a region-list that overrides the cell B1 region-list,
and do not specify a single region in row 1 of the column above any data parameter.)

. For eachregion k (k =1, 2, ..., N) create a TechData sheet on which the data
parameter instances that are specific to region k are specified, with cell A8 containing
the single region REGK, and with other cells in column A empty (apart from comments
that begin with an *). The single region REGk that is specified in cell A8 overrides the
cell B1 region-list REG1,REG2,...,REGN and by inheritance applies to every data
parameter instance on the sheet. (So there is no need to specify a single region in row
1 of the column above any data parameter.)

There are other means of handling the above situation. For example a single TechData sheet
may contain data parameter instances (rows containing numeric values) that apply in every
region, then a row with REG1 in column A followed by data parameter instances that are
specific to region REG1, then a row with REG2 in column A followed by data parameter
instances that are specific to region REG2, etc. Or a single region may be specified in row 1
of the column above any data parameter. Version 5 (and higher) of the ANSWER Load
Templates provides considerable flexibility, but ultimately the user must decide which of a
number of possible means is most convenient.

Note that “Check Sheet” (and the “Import Model Data from Excel” facility) check to ensure that
any region that may be specified in row 1 does not conflict with any (inherited) region-list that
may be specified in column A.

Summary

In summary, to handle an N-region model that does have common naming conventions
across regions, cell B1 of each sheet must contain the comma-separated region-list
REG1,REG2,...,REGN. There should be a single Commodities sheet, a single Technologies
sheet, a single Constraints sheet, and one or more CommData, TechData and ConstrData
sheets. On both declaration and data sheets, a region-list in column A (that is inherited by
following rows) may be used to indicate that declarations or data apply to a subset of regions.
On data sheets only, a single region may be specified in row 1 of the column above any data
parameter.

B.3 - Technology Data sheet extension to handle Bilateral Trade between Regions

Version 5 (and higher) of the ANSWER Load Templates allows for the display of Bilateral
Trade parameters on TechData sheets, so permitting the user to specify Bilateral Trade
between regions of a multi-region model.

To be more specific, when the user clicks on the ‘Parameter’ action button on a TechData
sheet, in addition to the parameters that were previously displayed, five Bilateral Trade
parameters are now displayed as follows:
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e Three TID indicator parameters BI_TRD(ELC), BI_TRD(ENT), BI_TRD(MAT), and
e Two TID cost parameters BI_TRDCST, BI_TRDCSTE.

x

Mame | Description | Set Memberships |A

AF Annual availability COM,PRC

AF(ZY(Y) Availability for season, time of day CON

AF_TID Fraction of unavailability which is forced outage CON

ARAF Annual reservoir availability HDE

ZEBI_TRD(ELC) Indicator for bilateral trade in electricity, by timeslice SEP_EXP

BI_TRD{ENT) Indicator for bilateral trade in energy SEP_EXP

BI_TRD{MAT) Indicator for bilateral trade in material SEP_EXP

BI_TRDCST
BI_TRDCSTE

Cost for bilateral trade in energy carrier/material
Cost for bilateral trade in electricity, by timeslice

BOUND{LO}) Lower Bound on capacity COMN,DMD,PRC

BOUND{FX) Fixed Bound on capacity CON,DMD,PRC

BOUND{UP} Upper Bound on capacity CON,DMD,PRC

BOUND{LO)O Lower Bound on activity: conversion/process technology CON,PRC

BOUND{FX)O Fixed Bound on activity: conversion,/process technology COM,PRC

BOUND{UP)O Upper Bound on activity: conversion/process technology CON,PRC

BOUND{LO)Or Lower Bound on activity: resource technology SRCENCP

BOUND{FX)Or Fixed Bound on activity: resource technology SRCENCP

BOUND{UP)Or Upper Bound on activity: resource technology SRCENCP

CAPUNIT Units of activity/unit of capacity CON,DMD,PRC

CEH{Z)}{Y) Ratio of electricity lost to heat gained CPD

CF Annual utilisation DMD,XPR

CF(Z)(¥) Utilisation for season, time of day XLM

CosT Annual resource cost SRCENCP LI
I Both T3 and TID Parameters ﬂ Parameters Shown, Excluded [o]4 | Cancel |

SEP_EXP,SEP_IMP
SEP_EXP,SEP_IMP

NOTE: If the target database associated with the workbook is an older version ANSWER
database, parameters BI_TRD(ELC) and BI_TRDCSTE will appear on the above screen
named as BI_TRDELC(Z)(Y) and BI_TRDCSTELC respectively. In that case, you should
cancel out of this form, and save and exit your workbook. Then open the target ANSWER
database with ANSWER version 5.5.8 or higher, and close it again. Now when you re-open
the workbook and associate it with this target database, you will find that parameters
Bl_TRD(ELC) and BI_TRDCSTE appear in place of BIl_ TRDELC(Z)(Y) and BI_TRDCSTELC.

Special Considerations for Parameters Bl TRD(ELC), Bl TRD(ENT), Bl TRD(MAT)

As compared with the operation of the “smart” XLS for other data parameters, special

considerations apply for the Bilateral Trade parameters BI_TRD(ELC), BI_TRD(ENT),

BI_TRD(MAT). These special considerations will be explained using the BI_TRD(ELC)
parameter. The same considerations apply for the BI_TRD(ENT) and BI_TRD(MAT)

parameters.

Explanation of the special considerations is easiest if we first display part of the completed
worksheet that specifies bilateral trade in electricity via a link where export technology
EXPELC2 in region R1 exports electricity (named ELC in region R1) to region R2, and then
consider the actions that the user needed to take in the BI_TRD(ELC) column (column H
below) to put it into its completed state.

A | B [ c | D E | F [ | H
| 1 |TechData RO R1,R2 F3,R4 RS RG R R RI R2
2
i Refresh
4 | Check Sht Techlame, TechDesc, TACT, TCAP Units | Units Commil | CommOuT |
| § || INP{ENT)x |BI_TRIMELC)
5 | Qualifier <Same:=
7 TechName TechDesc Units CommIN CommOUT TID
11 |R1 EX¥PELCZ  Electricity Exports from R1to R2 |PJ, PJ/a ELC 1 1 |
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The Export part of the bilateral trade link is specified via the row 11 information in columns A-
G of the above worksheet, namely that region R1 contains export technology EXPELC2 with
the CommIN entry of ELC coupled with the INP(ENT)x data entry of 1 indicating that this
technology exports ELC.

The Import part of the bilateral trade link is specified via the column H information in rows 1
and 5-7 coupled with the data entry of 1 in cell H11. In particular note that:

1. The cell H1 entry of R2 indicates that the import region is region R2.

2. The cell H6 Qualifier entry of <SAME> indicates that the import commaodity in the
import region has the same name as the export commaodity in the export region (so in
this case ELC). Alternate Qualifier options to <SAME> are available, see below.

3. The BI_TRD(ELC) data entry of 1 in cell H11 indicates that this column H import
technology is linked to the row 11 export technology.

4. For this bilateral trade link, the name of the import technology is taken to be
IMPELC2, determined by forming:

“IMP” + <import commodity nhame> + <final character of export technology hame>

5. The import commodity must exist on the Commaodities sheet.

6. The import technology must exist on the Technologies sheet, and an OUT(ENT)r of 1
must be specified for the import technology and its associated import commodity on a
TechData sheet.

Now we consider the actions that the user needed to take in the BI_TRD(ELC) column
(column H) to put it into its completed state, as shown above.

After positioning the cursor in cell H5, clicking on the ‘Parameter’ action button and selecting
parameter BI_TRD(ENT) from the Technology Parameter list, column H appears as follows:

A | B [ C | o | E | F G H
_1 [TechData RO,R1 R2,R3,R4 R5 RE R7 RS RY Region
2
i Refresh
4 | Check Sht Techlame, TechDesc, TACT, TCAP Units | Units Commil | CommOuT |
| @ || EEmEED INP(ENT)x | BI_TRD(ELC}
5 | OQualifier =Same>
7 TechName TechDesc Units  CommlIN CommOUT TID
11 |R1 EXPELCZ  Electricity Exports from R1to B2 |PJ, PJfa ELC 1

The following actions need to be taken:

1. Incell H1, replace the text “Region” by the desired import region name, in this case
by R2. Note that the cursor is automatically positioned in cell H1 to facilitate this.

2. Incell H6, consider whether the default Qualifier of <SAME> is appropriate. It is
appropriate if you want the import commaodity in the import region to have the same
name as the export commaodity in the export region. To select from the alternative
Qualifier options, place the cursor in cell H6 and click on the ‘Qualifier’ action button.
This will be discussed below

3. Incell H11, insert a 1 to indicate that the export part of the bilateral trade link is
EXPELC2 in region R1.
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Qualifier Options for Parameters Bl TRD(ELC), Bl TRD(ENT), Bl TRD(MAT)

If you place the cursor in row 6 of a column for which one of the parameters Bl_TRD(ELC),
BI_TRD(ENT), BI_TRD(MAT) is specified, and click on the ‘Qualifier’ action button, you will
bring up the following form that displays the three alternative Bilateral Trade Qualifier options:

Bilateral Trade Qualifier Options x|

Select BiLateral Trade Qualifier Option

¥ £SAME = - Import Commodity = Export Commadity

" £EXPREG: - Import Commodity = Export Commodity append Export Region

™ Select Import Commodity From List for Row-1 region R2

Cancel |

Each of these options is now discussed.

e <SAME> - This is the default option, and has already been noted above, is the
appropriate option if you want to specify a bilateral trade link in which the import
commodity in the import region has the same name as the export commodity in the
export region.

e <EXPREG> - This is a rather specialized option that was created for the US EPA 9
region project. Use this option if you want to specify a bilateral trade link in which the
import commodity name in the import region is formed by taking the export
commodity name and appending the export region name. So if the export commaodity
name is ELC and the export region name is R1, use of the <EXPREG> option results
in the import commodity name in the import region being taken to be ELCR1.

NOTE: The resultant import commodity name <ent> must not exceed 6 characters in
length, since the associated import technology name will be of the form IMP<ent>P
where P is the final character of the export technology name, and ANSWER has a
limitation of 10 characters on the length of technology names.

e Select Import Commodity from List - Use this option if you want to specify a
bilateral trade link in which the import commodity name in the import region differs
from the export commodity name, and where you want to choose the import
commodity name from a list of commodities for the import region, specified in row 1 of
the Bilateral Trade column. (Note that for this option to work, it is essential that you
have specified a valid region in row 1!) If you select this option, say for a
BI_TRD(ENT) parameter, an Energy Carrier selection form will be displayed (only the
top half of the form is shown) that lists all appropriate energy carriers that occur for
the row-1 region (region R2):
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Select Energy Carrier for row-1 region RZ2 {Name will be transferred to Qualifier row) X
Name | Region | Description | Set Memberships -
ASP R1,R2,R3,R4,R5R6,R7,RE,RI Asphalt ENT,ENC,EF5,LIQ
ASPB R2,R3,R4,R5R6,RT &SP Traded by Barge /¥essel ENT,ENC,EFS,LIQ
ASPER3 RZ,R5R6,RT ASP Traded by Barge /¥essel Imported ... ENT,ENC,EFS,LIQ (-
ASPEBR4 RZ,R5R6,RT ASP Traded by Barge /¥essel Imported ... ENT,ENC,EFS,LIQ
ASPERG R1,RZ2,R3,R4,R5R8,RI ASP Traded by Barge /¥essel Imported ... ENT,ENC,EFS,LIQ
ASPERT R1,RZ,R3,R4,R5R6,RE,RT ASP Traded by Barge,/¥essel Imported ... ENT,ENC,EFS,LIQ
ASPR3 R2,R6,R7,RE asphalt Imported from B3 ENT,ENC,EFS,LIQ
ASPR4 R2,R6,R7,RE asphalt Imported from R4 ENT,ENC,EFS,LIQ
ASPRS R2,RE6 Asphalt Imported from RS ENT,ENC,EF5,LIQ
COMDSL R1,R2,R3,R4,R5R6,R7,RERY  Distillate-Heating Oil No. Z to the Comm...  ENT,ENC,EFS,LIQ
COMEKER R1,RZ,R3,R4,R5R6,R7,RE,RY Kerosene and Other Refined Products t...  ENT,ENC,EFS,LIQ)

COMLPG R1,RZ,R3,R4,R5R6,RT,RERY  LPG to the Commercial Sector ENT,ENC,EFS,LIQ
COMNGA R1,R2,R3,R4,R5R6,RT7,RE,RI Matural gas bo Commercial sector ENT,ENC,EFS,GAZ

Note that for a multi-region model with common naming conventions across regions,
we should not be surprised to see that many such energy carriers in the list occur in
several if not all regions.

Select the desired commodity from this list and click on the [OK] button. The name
that you selected will be transferred to the Qualifier row and used as the import
commodity name in the bilateral trade link.

Summary

The following points should be kept in mind when specifying the Bilateral Trade parameters
Bl_TRD(ELC), BI_TRD(ENT), BI_TRD(MAT) on a TechData sheet:

The Export part of the bilateral trade link is specified via a row that contains: the
export region in the (possibly inherited) column A region/regionlist; the export
technology name in the TechName column; and the export commodity hame in the
CommIN column coupled with an INP(ENT)x data entry of 1.

The Import part of the bilateral trade link is specified via the BI_TRD(*) column that
contains: the import region in row-1; the implied/actual import commodity name in the
Qualifier row; and coupled with a data entry of 1 in the row where the export part of
the bilateral trade link is specified.

The Qualifier either implies the import commodity name (in the case of a Qualifier of
<SAME> or <EXPREG>), or is the actual import commodity hame. The import
commodity must exist on the Commodities sheet.

Regardless of which Qualifier option applies, the name of the import technology is
always determined by forming IMP<ent>P where <ent> is the implied/actual import
commodity name, and P is the final character of the export technology name. The
import technology must exist on the Technologies sheet, and an OUT(ENT)r of 1
must be specified for the import technology and its associated import commodity on a
TechData sheet.

Since the name of the import technology is always determined by forming IMP<ent>P
where <ent> is the import commodity name, the import technology name always
satisfies standard SRCENCP naming conventions (namely that the first 3 characters
are IMP, and the remaining characters from 4 to the second-to-last character
comprise the name of the import commodity). It therefore follows that it is only
possible to use the “smart” XLS to specify a bilateral trade link in which the import
technology name satisfies standard SRCENCP naming conventions.

The export technology hame does not need to satisfy standard SRCENCP naming
conventions.
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¢ Finally, note that BI_TRD(ELC) instances are automatically generated for every
TimeSlice for the TimeSliced Bilateral Trade parameter BI_TRD(ELC). (This is also
the case for the TimeSliced Bilateral Trade parameter BI_TRDCSTE.)
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