TIMES-VEDA troubleshooting annex et sap

Energy Technology Systems Analysis Program:

This annex is designed to help participants using TIMES models to troubleshoot common errors
and warnings at various stages of modelling. Section 1 introduces the basic concepts of
troubleshooting or debugging TIMES models in VEDA, while subsequent sections (2-9) present
detailed explanations and examples of the troubleshooting procedures.

1. Troubleshooting basics

VEDA offers a number of avenues to troubleshoot or debug the TIMES model from model input
to run to results. Table 1 showcases the different options available to the TIMES-VEDA user to
perform checks based on the modelling phase, the file or VEDA module corresponding to each
phase and a short description of the check. These entries are explained in detail in further sections
of this annex.

Table 1: Troubleshooting a TIMES model in VEDA

Modelling phase | File/VEDA module | Troubleshooting description

Sync log Indicates errors encountered by VEDA as warnings
while reading the data from the Excel model files
to a VEDA model database.

Input

Browse module Displays parameter declarations in a consolidated
visual interface. Useful to check whether syntax
errors prevent declarations from being read
correctly (or ignored).

Input

Items Detail module | Displays basic information in the model including
process-region declarations, parameter
declarations, user constraints and topology (RES
view). Useful to check which constraints apply on
specific processes, process-commodity linkages,
commodity groups, etc.

Input

Sets Editor module Displays defined process sets and commodity sets
in the model. Useful to check which set definition
to apply to constraints, brainstorm

Input




TIMES-VEDA training troubleshooting annex

Modelling phase

File/VEDA module

Troubleshooting description

process/commodity wildcards for scenario table
filters, etc.

Run

Log file

Logs the model run process including model pre-
solve and solve phase iterations, warnings and
errors. Useful to see how the model run proceeds
and find warnings.

Run

Listing file

Echoes the model run procedure initiated by VEDA
on the GAMS platform including source code
version, compilation and execution steps, model
summary statistics and errors. Useful to check
infeasibilities or numerical difficulties encountered
during the model run.

Run

QA LOG

Contains a log of pre-defined sanity checks
classified by severity level - warning, error, severe
error and fatal. Useful for identifying accidental
modelling errors that conflict with typical model
descriptions.

Output

Dummy imports and
EXRES view

Indicates an energy, material, or demand shortfall
in the model. Useful to identify inadequate
commodity resources, modelling flow errors and
too-tight constraints.
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2. Resolving Sync log warnings

The Sync Log in VEDA is available to the modeller after the synchronization process is complete.
This log displays warnings from VEDA arising from improper VEDA definition of TIMES attributes,
as well as any processes, commodities, user constraints, and attributes that are not defined, or
mapped correctly. The modeller may navigate to the source of the warning directly from the sync
log using the “Open” button. The warning messages are helpfully classified by type of message
(e.g., missing process-region definition), tag-type (e.g., ~FI_T), and workbook name (e.g.
VT_ALL_RSD_VO01). Each message also displays an associated attribute type for which the warning
is raised, as well as specific processes, and/or commodities that are affected by this warning.

It is highly recommended that the modeller explores the sync log carefully to ensure that the data
is read into VEDA in the intended manner. It is important to note that if a process/commodity/user
constraint/attribute has been flagged in the sync log, it has not been read by VEDA due to
incorrect syntax or improper mapping, and it will not be read into the VEDA database. This means
that these flagged definitions won't be read as part of the model, and consequently, the results
will not reflect the intended model definition.

ETSAP_demo_D03_TS_01 - Synchronize Log - New enteries - a8 x

(Name x

* Message: The process is not defined for this region
~ TagType: FI_T
~ WorkbookName: VT_ALL_RSD_VO1.xisx

DemTechs_RSD

Fig. 01. Overview of the Sync Log
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3. Using Browse for model input checks

The Browse module in VEDA is an interface that helps TIMES-VEDA users browse through all the
data declaration in the TIMES model in the format read by the VEDA into the database.
Furthermore, the Browse window consolidates all data spread across different model Excel files
into a single location for easier exploration. The modeller may migrate to the exact cell in which a
specific parameter declaration is made by double-clicking the value in the VEDA data cube.

It is highly recommended that the modeller explores the Browse declaration for different
processes and commodities to ensure that the data is read into VEDA in the intended manner. It
is important to note that if a parameter declaration is missing in the Browse module, it has not
been read by VEDA due to incorrect syntax and will not be used in the model run.

W ETSAP_demo_DO1 - Veda2 - Installer

survage Novguior x_ses » [

 scenaric |  reson |  prces  commoaiy | otrbte | v controiet [ ]
) [ | [® D [© [®
BASE REG1 ELCBNGABO1 BIO ‘ ACT_BND (v
Bounds_Refinery £G2 ELCCNGASD1 COA ACT_COST UC_Def_COA_RSD_UP
Cop_CO2 ELCNENUCOD DMOT ACT_CUM u -
Defaults ELCNNNUCOT DRAP ACT_EFF UC_Def_RNW_PP_LO
DEM_Ref ELCREBIO00 DROT COM_AGG
New-CHP-DH DRSH COM_BNDNET
NewTechs | | DsL | C l
Peak_RSV WINOO ELC
SysSettings ELCRNBIOOT ELCBIO
Tax_TOTCO2 ELCRNHYDO1 ELCCO2
ELCRNSOLO1 ELCCOA
ELCRNWIND1 ELCGAS
E 00 ELCHYD
0 ELCNUC
ELCTEQILOO ELCOIL
ELCTNCOADT ELCSOL
ELCTNGASO1 ELCWIN
Add Dimension
Select Layout o e (= + Y &
|

Fig. 02. Overview of the Browse module
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4. Using Items Detail for model input checks

The Items Detail module in VEDA is an interface that helps TIMES-VEDA users access the basic
information in the model classified by process, commodity, user constraints, and commodity
groups. The Items Detail window module from the Browse module in two ways,

1. The Items Detail module shows key information such as sector, set type, units, region, etc.

in a separate preview window from the data cube to enable a quick overview of the item,
and

2. The Items Detail module contains an interactive RES (Reference Energy System) view of
the model topology, including a preview of user constraints that affect different processes
and commodities as well as the various competition nodes in the model.

It is highly recommended that the modeller explores the Items Detail module particularly when
new processes, commodities and user constraints are added to the model to ensure they are read
appropriately in the model topology.

Y
sartuge Nwiguor [N - x
Regon =3 e v |

ELCNENUCOO

Power Plants Existing00 - Nuclear Energy

ELCNUC * EC
| - ELCNENUCO0 -

ELCNENUCOO0

ELCNNNUCOD1

REG

NRG

« Region £G1,REG2
>EI.,°L =l D nt: 28 ELCNENUCDO / UP / MEuro24 / AN.
£ | process him_type currency bme_slice commodity_group side commodity \mport_export region2

Sum of val_field yeara

Metadata

region & atribute o user_constrsi a scenario & - 0 202¢ 2034 2035 2042 2050
A~REG! A ACT_COST A BASE 2

AACT_EFF A- BASE 03

~ NCAP_AFA ~- BASE 090

~NCAP_BND a- BASE

~NCAP_FOM A- BASE 3800

~ NCAP_PKCNT ~- BASE 100

APRC_CAPACT - BASE

PRC RESID a- BASE

Fig. 03. Overview of the Items Detail module
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5. Using Sets Editor for model input checks

The Sets module in VEDA is an interface that helps TIMES-VEDA users access the defined process

and commodity sets in the model.

It is highly recommended that the modeller review the defined process and commodity sets in
this module to ensure VEDA has interpreted the wildcards applied by the modeller as intended.
Furthermore, this module is also useful to check what filters should be applied when a new user

constraint is to be added to the model.

odules formatio Tools Reports Help
StartPage Navigator X ftemsDetail E

Sets Browser [EESIIET

CommoditySets New | Edit | Cop
Filter ‘@ PP_RENEW
Sets
. .
DUMIMP Name, Description and Topolay
ECOA -
ELEBIO
ELECOA Lot
ELEGAS
ELEHYD
. .
ELENUC
ELEOIL
ELERNW - -
ELESOL ‘E 18 5 = wl 1T BE Totsl count 15 PP_RENEW - process PP_RENEW
ELEWIN « = -
o S | Scensrio ¥ Set W
FUEL_OTD Sum of Val_field Region & 7
FUEL_RSD Member = | MemberDesc =V | REG1 REG2
FUELTECH ~ ELCREBIO00 Power Plants Existin 1.00 100
MP A ELCREHYDOO Power Plants Existin 1.00 100
MIN ~ ELCRESOLOD Power Plants Existin 100 100
PR_FOSSIL ~ ELCREWINDD Fower Plants Existin 100 100
PP_NUCLEAR ~ ELCRNEIOO1 Fower Plants New 1- 100 100
PP_OTHER ~ ELCRNHYDO1 Power Plants New 1- 100
|pp_rENEW ~ ELCRNSOLOY Power Plants New 1 - 100 100
’ ~ ELCRNWINO! Power Plants New 1- 100 100

PPFOSSIL

Fig. 04. Overview of the Sets Editor module
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6. Using the log file for model run checks

The log file is one of the files generated during the model run process initiated in VEDA’s Run
Manager. This log file is a concise real-time echo of the model run on the GAMS platform including
the generation of input files and routines needed to run the model, model statistics, run options,
solver iterations, and final model solution status summary. This file also displays any warnings and
errors related to model infeasibilities and numerical difficulties.

It is recommended that the modeller review this log file carefully to monitor the progress of the
model run (especially for bigger models which take longer to run) to ensure no model
infeasibilities and errors were encountered during the model run.

= day1_demo_run_log.txt > .
File Edit View
Itn Primal Obj Dual Cbj Prim Inf Upper Inf Dual Inf Jpf Ratic
@ 1.9182892e+89 -3.1688905e+89 2.282+88 4.19+87 5.28e+06 1.00c+08
1 6.4111128e+88 -1.9253236e+89 1.882+88 1.98e+87 3.48e+06 4.50e-87
2 4.,1934899:+88 -5.8511922e+88 5.15e+67 9.58e+B6 1.272+B6 6.82e-87
3 1.7553224e+88 -1.1875578e+83 1.8de+@7 1.92e+B6 4.89e+85 2.85e-86
4 5.5332328e+87 -1.8@74192e+87 1.8Be+@6 3.46e+85 1.43e+85 6£.58e-86
5 2.782536B8e+87  6.1735008e+8G 5.882+85 9.35=+B4 4.36e+Bd  2.56e-85
6 1.5649358e+87 9.6271736e+86 1.37e+85 2.53e+84 1.32e+84 9.78e-85
7 1.2678617=+87  9.1864173e+86 7.792+84 1.43e+B4 6.432+83 2.26e-84
8 1.1784615e+87 8.7288312e+86 6.353e+84 1.17e+B4 4.66e+83 3.253e-84
9 1.8397772e+87  B.257518@e+B6 4.41le+34 B.11e+83 3.81e+83 5.26e-84
18 9.78281815e+86  7.9549377e+86 3.53e+84 5.49e+83 2.84=+83 B.17e-84
11  9.1138279e+86  7.7@15456e+86 2.6@e+84 4.782+83 1.32e+483 1.33e-83
12 B.6260922e+86  7.4974955e+86 1.94=2+84 3.57e+83 7.84e2+482 2.35e-83

13  B.2496201e+86  7.3558%48e+86 1.44e+84 2.65e+83 4.53e+82 4.15e-83
14 7.6818448e+86  7.2511117e+B6 6.71e+@3 1.23e+83 1.74e+82 1.87e-82
15 7.42279654e+86  7.2234825e+86 3.13e+83 5.77e+82 B.67e+81 2.88e-82
16 7.2983798e+86 7.2176657e+86 1.19e+83 2.159e+82 5.16e+@1 3.47e-82
17 7.2501803e+86  7.21754682+86 6.83e+82 1.26e+82 4.132+81 4.48e-82
18 7.2285456e+86  7.2168610e+86 2.8@e+B2 3.68e+81 2.42e+81 7.95e-82
19 7.2247791e+B6  7.2168480e+86 1.432+82 2.62e+81 1.83e+8l 2.28e-81
28 7.2160872e+86  7.2142029e+86 5.89e+81 1.88e2+81 6.362+8@ 3.70e-81
21 7.2121958e+86  7.2116388e+86 1.19e+81 2.18=+06 1.250+0@ 1.992+80
22 7.2113472e+86  7.211199e+86 3.91e+88 7.19e-81 3.17e-81 B8.16e+80
23 7.2118243e+86  7.2110895e+86 B.67e-81 1.59e-81 1.38e-81 1.%d4e+Bl
24 7.2189278e+B6  7.2189241e+B6 6.212-82 1.14e-82 7.19e-83 3.79e+82
25 7.2180197e+86  7.21091096e+86 3.12e-83 5.75e-84 3.6@e-84 7.58e+83
26 7.2189194e+86  7.2189194e+86 1.56e-84 2.83e-85 1.88e-85 1.51e+d5
27 7.2189194e+06  7,2189194e+B6 7.982-86 1.44e-86 0.83e-87 3.82e+B6

Barrier time = 8.12 sec. (53.92 ticks)

Parallel mode: deterministic, using up to 7 threads for concurrent optimization:
# Starting duzl Simplex on 1 thread...

* Starting primel Simplex on 1 thread...

Dual crossover.
Dual: Fixing 1826 variables.
1819 QMowes: Infeasibility 3.42421621e-13 Objective 7.21891935e+86
562 DMoues: Infeasibility 5.653838%4e-13 Cbjective 7.21091935e+86
@ DMgyes: Infeasibility 7.26366233e-13 Objective 7.21891935+86
Dual: Pushed 4594, exchanged 526.
Primal: Fixing 238 variables.
237 PMayes: Infeasibility 3.55271368e-14 Cbjective 7.21891935e+86
55 PMgues: Infeasibility 1.81898%48e-12 Cbjective 7.21091935e+86
@ Pligyes: Infeasibility 1.81898048e-12 Objective 7.21891935e+86
Primal: Pushed 98, exchanged 148.

Dual simplex solved model.

Total crossover time = 8.83 sec. (15.19 ticks)
Total time on 7 threads = @.17 sec. (82.97 ticks)
-- LP status (1): optimal.

--- Cplex Time: 8.17sec (det. 82.98 ticks)

Optimal solution found

Objective: 721@919.352557

--- Restarting execution

-- dayl_demo.RUN(39344) 8 Mb

--- Reading solution for model TIMES
ok

##¥ Qeading with sQlyeppt=REPLACE (8)

Fig. 05. Overview of the log file
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7. Using the listing file for model run checks

The listing (.Ist) file is one of the files generated during the model run process initiated in VEDA's
Run Manager. This file is a detailed output of a model run including the generation of input files
and routines needed to run the model, model statistics, run options, solver iterations, and final
model solution status summary. Furthermore, this file contains detailed error messages
(referenced by $ and **** prefixes) as well as the equation and variable listings that enables deeper
debugging for constraints. This file also lists reasons for model infeasibilities, by displaying
different equation and variable conflicts causing numerical issues, or mathematical infeasibilities.

It is recommended that the modeller review the listing file carefully to find any errors or warnings
leading to model infeasibilities and constraint conflicts that affect the solution run.

B demo_ts_infeasOl.lst X+

File Edit View

- LP status (3): infeasible.
- Cplex Time: ©.83sec (det. 84.92 ticks)

- Start conflict analysis...

- Conflict Refiner status (31): minimal conflict
- Time spent on conflict find: @ seconds

-- A conflict is a set of equations and variables (i.e. a submodel) which is
- infeasible but becomes feasible if any one equation or variable bound is dropped.
-- A problem may contain several independent conflicts but only one will be found per run.

Number of equations in conflict:

fixed:
fixed:
fixed:
fixed:
lower:
lower:
fixed:
fixed:
fixed:
fixed:
fixed:

Number
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
lower:
Tower:

EQ ACTFLO('REG2
EQ ACTFLO('REG2
EQ_ACTFLO( 'REG2
EQ_ACTFLO('REG2

11

',2035,2035, 'ELCCNGASO1 ', SD)
',2035,2035, 'ELCCNGASO1 ', SN)
*,2035,2035, 'ELCCNGASOT ' , WD)
',2635,2035, ' ELCCNGASOT ', W)

[N~

a

EQG_CAPACT( 'REG2',2035,2035, 'ELCTECOA@8" ,ANNUAL) > 816.992
EQG_CAPACT( 'REG2',2035,2035, 'ELCTEGAS@8' ,ANNUAL) > 749.995
EQE_COMBAL( 'REG2",2035, "ELCCO2 " ,ANNUAL) = @

EQE_ACTEFF( 'REG2',2035,2035, 'ELCCNGAS®1 ', NRG, TN, SD)
EQE_ACTEFF( 'REG2',2035,2035, 'ELCCNGAS@1' ,NRG, IN,SN)
EQE_ACTEFF( 'REG2',2035,2035, 'ELCCNGAS@1' ,NRG, IN, WD)
EQE_ACTEFF( 'REG2",2035,2035, 'ELCCNGAS®1 ", NRG, TN, WN)

of variables in conflict:

VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR_ACT(
VAR ACT(

'REG2',2025,2035, "
"REG2°,2025,2035, "
'REG2',2025,2035,
'REG2',2025,2035,
'REG2',2027,2035,
"REG2',2027,2035,
'REG2',2027,2035,
'REG2',2027,2035,
'REG2',2030,2035,
'REG2',2030,2035,
'REG2',2030,2035,
'REG2',2030,2035,
'REG2',2032,2035,
'REG2',2032,2035,
'REG2',2032,2035,
'REG2',2032,2035,
'REG2',2035,2035,
'REG2',2035,2035,
'REG2',2035,2035,
"RFG?' 20357035 "

43
ELCTNGAS@1
ELCTNGAS@1

"ELCTNGAS@1"'
"ELCTNGAS@L"
"ELCTNGAS®1'
"ELCTNGAS@1"
"ELCTNGAS@1"'
"ELCTNGAS@L"
"ELCTNGAS@1'
"ELCTNGAS®1'
"ELCTNGAS@1"
"ELCTNGAS@L"
"ELCTNGAS@1'
"ELCTNGAS®1'
"ELCTNGAS@1"
"ELCTNGAS@1"
"ELCTEOIL@R'
"ELCTEOIL®®"
"ELCTEOIL@®"

FI CTFOTI 6@

',SD)
"5SN)
5WD)
W)
,SD)
SN}
5WD)
SW)
,SD)
»SN)
,WD)
SW)
,SD)
»SN)
,WD)
SWi)
,SD)
»SN)
,WD)
"WNY

MV VYV VY YV VY YV YV Y YV Y Y VY
PO IO O®

o0 ®

Fig. 06. Overview of the listing file

8. Using the QA LOG file for model run checks

The QA (Quality Assurance) check LOG file is a text file generated during the model run and is
available to the modeller after the run is complete. This file contains the record of a number of
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pre-defined sanity checks conducted by VEDA for the model. These QA checks are classified into
different types based on their level of severity — warning, error, severe error and fatal.

It is recommended that the modeller review the QA check LOG file for their model runs to ensure
there are no warnings or errors that may affect the model run. It may be noted that for a healthy
model, the QA check LOG file is typically empty with no warnings or errors listed.

The TIMES Documentation (Part Ill, Section 2.3.4, Table 4) provides a detailed description of the
sanity checks conducted and reported in the QA check LOG file. Some QA check errors are listed
below,

File

Defective sum of FX and UP FLO_SHARs in Group (warning)

This warning is encountered when shares of commodities entering or exiting a process do
not sum to 1. It is recommended that the modeller review the Browse module to find and
prevent such issues.

IRE_FLO import commodity not in TOP_IRE (error)

This error is encountered when the imported commodity is not correctly specified in the
process topology. It is recommended that the modeller review the defined commodities
in Items Detail to find and prevent such issues.

Same commodity IN and OUT of non-STG process (severe error)

This error is encountered when a non-storage process is accidentally defined as having
the same commodity input and output. It is recommended that the modeller review the
process topology in Items Detail frequently to find and prevent such issues.

lllegal system commodity in topology (fatal)

This error is encountered when reserved TIMES-VEDA keywords such as ACT and FLO are
used as commodity names. It is recommended that the modeller define a naming
convention specific to the model to prevent such issues.

demo_ts_ga0l.lst deme_ts_ga01_run_log.txt QA _CHECK.LOG X +
Edit View

FxExE*x TIMES -- VERSION 4.8.3 -- Runtime (v4.8) F¥¥x*xx
RRRKRKERRRRRRE  QUALTTY ASSURANCE LOG  ¥¥®¥®kEkkrkrks

**% COM_FR does not sum to unity (T=first year)

*01 WARNING - Normalized to 1, R=REG1 C=DRAP (T=2024)
*@1 WARNING - Normalized to 1, R=REG1 C=DROT (T=20824)
*@1 WARNING - Normalized to 1, R=REG2 C=DRAP (T=20824)
*@1 WARNING - Normalized to 1, R=REG2 C=DROT (T=20824)

Fig. 07. Overview of the QA_CHECK.LOG file
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Dummy imports and ExXRES for model output checks

In a typical TIMES model, the modeller has the choice to enable “"dummy imports” of energy,
material and demand commodities through processes denoted by IMPNRGZ, IMPMATZ and
IMPDEMZ, respectively. These dummy imports serve as a “last resort” or “back stop” option for
the model to avoid infeasibility. The idea behind using dummy imports is to provide a feasible
solution using a "dummy” or fake source to fulfil demand so that the modeller can take next steps
to identify the underlying issue(s).

A distinct marker that the final solution is dependent on dummy imports to fulfill demand is an
elevated objective function cost. This is because dummy imports are intentionally assigned very
high default costs (typically in the SysSettings file) so that the model picks these processes only
as a last resort.

@ Autosave (@ off) )~ < SysSettings v £ Search
File Home Insert Page layout Formulas Data Review View Automate Developer Help Acrobat

QD & ‘Arial VH1D ..l AN = - b, Wrap Text ‘General V‘ @ @ Fj % g}:( @ z

1l
il (i)
%

m@ - . E
Paste B I U+ iF. & A g] = = = Merge & Center . 0 0 .00 Conditional Formatas Cell Insert Delete Format
~ g - - - - - = g $ % 9 % 43 Formatting v Table v Stylesv ~ ~ v re
Clipboard ~ Font N Alignment ] Number N Styles Cells
D35 ~ i Jx~ AcT.CosT

A B c D E F G H J K L M N (o] E Q R S T u
2 ~TFM_UPD is used to declare a table in SysSetting (and/or scenario file and/ar _Trans files) which is a
3 “:”:M '_’NG _ _ _ simple transformation to pre-existing data in a rule-based manner.
4 TimeSlice LimType Attribute Year2 AllRegions Pset PN
5 up ACT_BND 0 5 In this case case , the 1% block deals with setting the default interpolation rules (indicated by the 0in
6 uP Share-0 0 5 the Yr column) for the parameter defined in the column attribute and all the processes defined in
7 uP Shared 0 5 the model
9 The 2™ block sets default prices (ACTCOST) for the “backstop” options for fuels (dummy IMPort
10 Option codes for the control of data interpolation Option code  Applies to technologies ending with “Z”) and demands (a dummy IMPDEMZ process that can feed any demand).
1; Default interpolation/extrapolation (see above) 0 All )
e No interpolation/extrapolation <0 Al For more detalls see .k g in basic"or the getting started
14 Interpolation but not extrapolation 1 Al RAENERRIIMES fomy poe22
15 Interpolation, but extrapolation with EPS 2 All
16 Full interpolation and extrapolation 3 Al
17 Interpolation and backward extrapolation 4 Al
18 Interpolation and forward exrapolation 5 Bounds, RHS
19 Migrated interpolation/extrapolation within periods. 10 Bounds, RHS
20 Interpolation migrated at end-points, no extrapolation " Bounds, RHS
21 Interpolation migrated at ends, extrapolation with EPS 12 Bounds, RHS
22 Interpolation migrated at end, backward extrapolation 14 Bounds, RHS
23 Interpolation migrated at start, forward extrapolation 15 Bounds, RHS
24 YEAR
25 Log-linear interpolation beyond YEAR (1000) All
26
27
28
29
30 Set a default price or apply a factor for those IMPorts with "Z" in the name
31
kX3 Dummy Imp Prices
33 ~TFM_UPD
34 TimeSlice LimType Attribute  Year Other_Indexes __ AllRegions REG1 REG2 Pset Set Pset PN Pset PD _ Pset Cl Pset CO Cset Set Cset CN Cset CD
35| ACT cosTl 2222 IRE IMP*Z
36 ACT_COST 8,888 IRE IMPDEMZ
37

Region-Time Slices | TimePericds  Import Settings ~ Interpol_Extrapol Defaults ' Constants | Defaults =~ Commodity Group +

Fig. 08. Defining dummy import process costs in SysSettings file

Dummy imports are very useful to locate errors in the model where the RES might be broken (e.g.,
missing flows). They may also indicate that certain constraints specified in the model are too tight.
It must be noted that the modeller must confirm that the dummy-imported commodity has a high
shadow price (also known as commodity marginal price) to ensure there is indeed a shortfall of
the commodity triggering the use of the dummy import processes, rather than a modelling error
wherein the dummy import processes are able to service the demand even without commodity
shortfall.
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By default, the dummy imports may be viewed after a model run in the VEDA Results module >
Open Views List » Check Dummy Imports table. This table shows the commodity outflow
(Var_FOut) per dummy process (IMP*Z). The table remains blank with no entries if no dummy
imports are used to fulfill demand in a model run.

FTIRESULT TABLES —ToTx
m New Table Master
\ Filter |
1/ 26 ltems Description | Last Ac...| User name g | Dimension Elements
- |attribute VAR_fout
ﬂCheck Dummy Imports Check Dum... 07-04-26... sanjulakamm... processset  DUMIMP
Consumption by Sector and fuel  Consumptio... 26-03-26... sanjulakamm...
Prices_All Prices_All 26-03-26... sanjulakamm...
Fuel Supply Fuel Supply 26-03-26... sanjulakamm...
Process Marginals Process Mar... 26-03-26... sanjulakamm...
Process_Trade Supp 25-03-26... sanjulakamm...
Demands Demands 25-03-26... sanjulakamm...
ELC Production by Fuel Group Electric Gene... 25-03-26... sanjulakamm...
ELC Plants Capacity ELC plants ca... 25-03-26... sanjulakamm...
Total CO2 Emissions Total CO2 em... 25-03-26... sanjulakamm...
Emissions by Sector Emissions by... 25-03-26... sanjulakamm...
ELC Plants New Capacity ELC plants ne... 23-03-26... sanjulakamm...
Trade_Endogenous-GAS Endogenous... 23-03-26... sanjulakamm...
Refinery Refinery inpu... 23-03-26... sanjulakamm...

m [ &

Fig. 09. Check Dummy Imports table in the VEDA Results module

While the presence of dummy imports for specific commodities is helpful, its utility is enhanced
by the ExRES view accessed by right-clicking on a process name in the Results view.

Check Dummy Imports

Elﬁ“ﬂ. Ca =l T3] B[ Total Count: 6 Done VAR_FOut/ DUMIME / REG1 / pilo...
E=
H
E
5

Attribute W Processset W Region W Studyname W | Timeslice W Vintage
Sum of Pv Period & 7
Scenario « W || Proce a ¥ || Commodi « %7 | 2035 2040 2045 2050
~demo_ts_dummy01 »IMPNRGZ  DSL 2892 40533 94354 88352
HFO Copy "DsL” 2573 7348
SubTotals
GrandTotals
Display Type 3
Best Fit
Expand All
Collapse All
Reload Data
Show Field List
ExRes

Item detail

Fig. 10. Accessing ExRES view in the VEDA Results module

After opening the ExRES view in a separate window, the modeller may view the required results
(typically, commodity in-flows and out-flows using Var_FIn and Var_FOut, respectively) in an
intuitive RES format (input(s) > process > outputs(s)). Furthermore, the modeller may choose to
apply an ExRES view again by right-clicking on a commaodity to travel back or forward in the RES.
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B8] ExRes
scenario: [demo_ts_dummy0l.demo_ts_ref]

B ExRes

scenario: [demo_ts_dummy01,demo_ts_ref]

Process: [REFEOILOO] Commeodity: [DSL]

Commodity 7 | | Studyname ¥ || Timeslice ¥
Sum of Py

Atibu a T | | Process+ 7 || Scenario v ¥

AVARFIn  ~FTE-AGROIL demo_ts_ref
demo_ts_dummy01

~FTECOMOIL demo_ts_ref
demo_ts_dummy01

~FTEINDOIL  demo_ts_ref
demo_ts_dummy01

~FTERSDOIL  demo_ts_ref
demo_ts_dummy01

~FTE-TRADSL demo_ts_ref
demo_ts_dummy01

AVARFOu ~MPDSLT  demo_ts_ref
demo_ts_dumm,01
~IMPNRGZ  demo_ts_dumm,01

~REFEDILOD  demo,_ts_ref

demo_ts_dumm,01

B R o coun: 261

Done
Vintage 7 | | Region
Period «

024 225 027

47656 49464 52494
47656 49464 52494
5694
5694
35310 39511
35310 39511

1344.10

134410 95039 848351

506330 543591 641164

506330 462116 3737.08

443611 227149 220859

443811 309638 228338

401.49
401.49

3200 405418 512948
336800 340442 322854

DSL / pilot_runs / ANNUAL

UserName 7 | | ModelName 7

569.63 60150 65265 835.62
560.67 59186 64183 82043
41107 41747 42711 44322 45941
31568 290.16 25179 187.58 123.04
5124
741548 B42489 974947 1130231

326879 4437.31 5875.18 691162

2880 40533 94354
512739 4997.80 4960.04

87635 88202 86475

558158
51693

2045 2050

84636
83034

47568
58.18

1278445 1310727

845676 877155

88252

562272 565776

[

18%

1wt e, T (R [H Total Coune: 306

Done REFEOILOO / pilot_runs / ANNUAL

Process ¥ | Studyname ¥ | Timeslice V | Vintage ¥ | Region T
Sum of Py Period« 7
Attribu + 7 || Commodi o 7 || Scenario w ¥ || 2024 2025 2027
AVARFin A0l demo_ts_ref 937298 1108622 1355216
demo_ts_dummy01 | 937298 947535 898521
AVARFOu  ADSL demo_is_ref 33800 405418 512948
demo_is_dummy01 | 33800 340442 322854
~GSL demo_ts_ref 167697 218759 3T
demo_ts_dummy01 | 167657 163511 1607
~HFO demo_ts_ref 114222 159732 170521
demo_ts_dummy01 | 114222 115457 109492
~KER demo_ts_ref 57271 43274 43355
demo_ts_ dummy01 | 57271 57830 548.39
ALPG demo_ts_ref 61172 6208 6208
demo_ts_ dummy0l | 64172 64868 G155
~NER. demo_ts_ref 48500 49025 49104
demo_ts_dummyOl | 48500 46025 4649
~0PP demo_ts_ref 64979 71278 71623
demo_is_dummy01 | 84979 65621 62288

Fig. 11. Scrolling through ExRES view results window

UserName 7

ModelName 7

030 032 2035

12892.43
263911
5127.39
87635
2726.00
43635
71433
29721
43478
149.02.
52428
166.92
29024
12620
72144
169.07

1217462
285488
2997.60

282,02
21443
4317
172137
2313
43993
149.98.
515.29
168.06.
292,04
127.01
72496
170.17

11519.33
2406.62
4950.04

2475
166269
43057
1730.02
29327
43684
147.05.
48610
16477
49424
12453
730.14
166.84

00 205 2050

1225845
143374
558158

516.93
166342
25738
1746.09
17531
43892
87.90
492,01
9349
49625

1234820

62272

1664.12

176200

441.00

509.64

49828

74767

The ExRES views overlay the logic of the model RES over the model results. When there are

dummy imports, the EXRES views provide a useful platform to detect specific commodity

shortfalls and navigate across the model RES to identify the steps/processes leading to this

shortfall.
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