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• The current ETSAP approach to introducing TIMES to new users is based upon a 
“Getting Started” training course that does a good job of explaining the building blocks 
of TIMES, and teaching participants how to operate VEDA and ANSWER, but really 
doesn’t provide the new user with a starting point and roadmap for assembling their 
own TIMES model. 

• A different approach is proposed where new users are familiarized with the 
fundamentals of TIMES, and VEDA/ANSWER, but then use a "best practices" TIMES 
model assembled from the publicly available USEPA US9r MARKAL model.  

• This thus provides a well documented (and vetted) data repository for default 
technology characterizations, in particular for future technologies, as well as 
international fuel prices and most everything needed for a full-blown TIMES model.  

• In addition, the core modeling practices and mechanisms needed to prepare a 
professional TIMES model are embodied in a "Starter" model, that is (intelligently 
organized) customizable templates provide examples of: 

– load duration curve preparation; 

– calibration (to an energy balance) & establishment of the initial technology stock; 

– demand drivers & projections, and 

– guiding the Reference scenario. 

• ANSWER & VEDA templates have grown closer in terms of layout, and with 
VEDA’s flexibility a single common model and training course could be developed. 

 

Why a New Approach? 
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Morphing the USEPA MARKAL US9r Templates – 
Workbook Layout 

4 ETSAP TIMES-Starter Model – Rethinking the New User Experience 

Worksheet Description 

ANSv6.8/9-Home 
ANSWER-TIMES template sheet that is used to add new ANSWER-TIMES smart sheet to the 
current workbook, or turn an existing XLS/XLSM into a "smart" workbook. [Note that the Ver-
1 workbooks all begin with AT_ and the Ver-2 workbooks with AT2_.] 

SETUP 
Mapping of EPA-US9r/other names to TIMES NewTech names and removal of unwanted 
items, emission factors, and USD price conversion factors. 

REGIONS Description of Regions for the Database where this instance of the New Techs will be used. 

Commodities 

Energy carriers, emissions, materials are defined by their name, description, units and set 
memberships to be used in the rest of the sheets. In Ver-1 templates commodity groups may 
also be declared. These are in turn controlled by the SETUP sheet, in most cases. [Some Ver-1 
templates have an ITEMS sheet that contains both commodity and process declarations.] 

Processes 

Process technologies are defined by their name, description, units and set memberships to be 
used in the rest of the sheets. These are in turn controlled by the SETUP sheet, in most cases. 
[Some Ver-1 templates have an ITEMS sheet that contains both commodity and process 
declarations.] 

CommData 
A sheet with the data for commodities in the sector (mostly used for mapping sector 
emissions to overall emissions and providing "dummy" demand levels and load timings . 

ProcData_<nature> One or more sheets with the data for all technologies in the sector. 

EPA/ETSAP/PIEM/KISR
/EC/other_<sheet> 

Declaration and data sheets from the EPA-US9r/ETSAP eTech-DS/Pak-IEM/Kuwait-RE/Energy 
Community-EE  databases providing the source values for the NewTech. 



Morphing the USEPA MARKAL US9r Templates – 
Mapping MARKAL to TIMES 
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Organization of the TIMES-Starter Model 
Current Suite of Templates 
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Organization of the TIMES-Starter Model 
Organizing the RES 
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Organization of the TIMES-Starter Model 
Energy Carrier Naming Conversions 
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Energy 
Carrier Root 

Description 
  Energy Carrier 

Qualifier 
Description 

COA Coal    BIO Biomass 

GAS Natural Gas   HRD Hard Coal 

NUK Nuclear   DSL Diesel 

OIL Oil and Oil Products    GEO Geothermal 

RNW Renewables   HYD Hydro 

Other Will be added as needed   KER Kerosene 

      LFG Land Filling Gas 

Energy 

Carrier Sector 
Description 

  

LNG Liquefied Natural Gas 

AGR To Agriculture sector   LPG Liquefied Petroleum Gas 

COM To Commercial sector   MSW Municipal Solid Waste 

IND To Industrial sector   NGA Natural Gas 

PWR To Electric Generation    OIL Diesel Oil 

RSD To Residential sector   RFO Residual Fuel Oil 

SUP Supply & Imports    SOL Solar 

TRN To Transportation sector   WAS Waste 

      WID Wind 

      URN Uranium 

      Others Will be added as needed 



Organization of the TIMES-Starter Model 
Power Plant Naming Conversions 
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Plant Type Plant Identifier Energy Carrier Identifier Technology Identifier 
Power plant E Three character identifier, see 

Commodity naming table 

Two to five character identifier, see  

Plant Technology table CO2 Capture Retrofit SCR 

  Plant Type Plant Identifier Technology Identifier Energy Carrier Identifier 

  
Combined Heat and 

Power 
ECHP 

Three character identifier, see  

Plant Technology table 

Three character identifier, see 

Commodity naming table 

Plant Technology Identifier Description 

STM Coal Steam 

ASTM Advanced Coal Steam 

IGC Integrated Gasification Combined Cycle 

CT Combustion Turbine 

CC Combined Cycle 

ACT Advanced Combustion Turbine 

ACC Advanced Combined Cycle 

BFS Binary Cycle and Flashed Steam 

CEN Centralized Generation 

ST Solar Thermal 

BST Boiler Steam Turbine 

ICE Internal Combustion Engine 

IGCCS Integrated Gasification Combined Cycle CO2 capture 

CCCCS Combined Cycle CO2 Capture 

LWR Light Water Reactor 

VVER Russian Nuclear Reactor 

SMR Small Modular reactor 



Organization of the TIMES-Starter Model 
Demand Sectors 
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Organization of the TIMES-Starter Model 
Handling Industry 
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Organization of the TIMES-Starter Model 
Transportation 
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Organization of the TIMES-Starter Model 
Aligning Templates & ANSWER Scenarios 
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Organization of the ETSAP TIMES-Starter Model 
Running a Case 
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Completing the ETSAP TIMES-Starter Model (1/3) 
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1. Existing Technology/Calibration 

o From EPA US9r, provide RESIDs & retirement profile, and adjust performance/costs 

o Preparing the load duration curve and determining appropriate timesices 

2. Demand Projections 

o SSP template, drivers/elasticities/aeei/etc shaping projection (with EPA DEMs) 

o Demand-REF linkages (fyi) - needs to be linked in to the Turkey EXIST appropriately 

for 1st year info (except 1st Copy file) 

3. Reference Scenario Guidance 

o MKTSHR fuel/technology shares (using FLO_MARK) 

o NewTech penetration control 

• Hurdle rates 

• New technology uptake via growth 

• Cross-tech limits 

4. Additional NewTech Options 

o RE and other missing PPs 

o Get NUKE data from Armenia model (CANDU/SMRs/Russian VVER) 

o Retrofits and conservation for COM&RSD 



Completing the ETSAP TIMES-Starter Model (2/3) 
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5. Basic Scenarios 

For the S_scenario workbooks the table levels are set either via VBE UpdateXLS or 

Copy/Paste with an array calculation target levels over time, where the resulting values 

are manually copied into the corresponding ANSWER scenario's parameters.  

a) Managing ANSWER Scenarios 

o As discussed earlier, while may use XLS to setup scenarios, often easiest to just enter 

direction into ANSWER-TIMES as alternate scenarios 

o Non-base nature of NewTech means most copy any commodity/process declaration 

(only) that is to be adjusted. 

b) Energy System Policies 

o Emission caps (using VBE UpdateXLS table), taxes, cum limits 

o RE, EE targets (using VBE UpdateXLS table) 

o Limiting nuclear (or any other option) 



Completing the ETSAP TIMES-Starter Model (3/3) 
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6. The Starter Model VBE Database  

Reference Using VEDA-BE with ANSWER-TIMES manual 

o Reference the AT VBE guidance DOC 

o List of sets 

o List of Tables 

o Augmenting the database 

7. Using the Analytics Scenario Comparison VBA Graphing Excel Workbook  

Reference the AnalyticsXLS guidance DOC 

o Organization of NT Tables 

o Managing scenarios 

o Selecting graphs 

o Preparing a Metrics table 

8. Some Advanced TIMES Features  

o CHPs 

o Lumpy (Discrete) Investments 

o Storage technologies 

o UC growth constraint + UC total 

o Elastic Demands 

o Other DemoS techniques 



 

 

Updating the ANSWER ver2 “Smart” VBA code 
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1. Overview 

o New ver2 ANSWER-TIMES Smart XLSM  offers similar philosophy and format  to 

ANSWER-MARKAL Smart XLSM  in which USEPA US9r model is expressed 

o Ver2 has Commodities, Processes, CommData and ProcData “smart” worksheets, 

does not have Constraints or ConstrData “smart” worksheets 

2. Enhancements needed to VBA code 

o Improve handling of process parameters that have CG (Commodity Group) 

arguments:  best achieved by introducing CommGroups “smart” worksheet , and 

modifying ProcData sheet accordingly? 

o Remove ProcData sheet restriction that CommIN and CommOUT commodities for a 

process  must be specified on different rows (some TIMES parameters can be input 

or output commodities) 

o Useful to introduce Constraints and ConstrData “smart” worksheets? 

3. Other enhancements  needed 

o Update ANSWER-TIMES EXE to handle Import of new/changed “smart” worksheets  

o Update ver2 Smart  Excel Workbook Manual 

o Create small demonstration ver2 Smart Excel Workbook and  associated ANSWER-

TIMES database 



• Rename templates & change country name in each 
• Plug in their energy balance 
• Tailor the RES to their situation by eliminating and perhaps adding 

commodities/process not of interest/relevant or missing 
• Adjust the timeslices (setup with 4-seasons, 3 time-of-days) 
• Adjust their demand drivers 
• Decide if the defaults work or need to be adjusted for the Reference 

guidance mechanisms (e.g., fuel switching & rate of new technology 
penetration controls) 

• Introduce all known coming new builds 
• Introduce all future policies on the books, and Run and refine the 

calibration 
• Introduce all physical limits on resources (e.g., refine the supply 

curves, set renewable potentials) 
• Run and refine the Reference scenario 
• Do any necessary refining to the VBE SnT (and Analytics workbook) 
• Set the values for the standard policy scenarios provided  and run 

Roadmap for New Users to Build Their Model 
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Training material updated to use the (common) TIMES-Starter model as part 
of having a single standard training model 

• 1st day am - joint session on modeling & TIMES, plus quickly showing of 
the TIMES-Starter platform components 

• 1st day pm - split into [VFE/]ANSWER groups to learn basics 

• 2nd day am - common VBE (&AnalyticsXLS/other analysis tools) session  

• 2nd day pm - build a simple model hands on in [VFE/]ANSWER (and VBE) 

• 3rd day am - learn about TIMES-Starter philosophy & components, plus 
guidebook for tailoring models*  

• 3rd day pm – [VFE/]ANSWER TIMES-Starter "exercise“*  
 

• Recording of training course and/or preparing a series of "How To" videos 
for webcasts  [proposal to be submitted by Gary/Evelyn Nov'15-June'16] 

 

* Within scope of the initial ETSAP TIMES-Starter proposal 

Revamping the ETSAP (ANSWER-TIMES) Training 
Course 
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• ETSAP Partners establish developing country instances of the TIMES-Starter model 
(ANSWER) to jumpstart efforts of new users by providing an even more relevant starting 
point (e.g., only appropriate technology mix, adjusted characteristics, adjusted RES 
closer to those energy balances & sector/services).  [parallel proposal submitted - 
ECN/DWG to do a Starter-Argentina model] 

• VEDA-FE templates - the ANSWER and VEDA TIMES templates have evolved over time to 
be quite similar in structure for many of the core model needs (other than user 
constraints and scenario files), so morph the initial ANSWER TIMES-Starter model for 
VFE. [proposal to be submitted – Mauri/Gary Nov'15-June'16] 

• Completion of “merged” VEDA/ANSWER training course [proposal to be submitted – 
Mauri/Gary/Ken, Amit June-Oct’16] 

• Prepare more training/remote learning videos. 

• eTech-DS connect - once the eTech-DS has a set of downloadable data ready for 
incorporation directly into TIMES models these could be (easily) added to the NewTech 
part of the TIMES-Starter templates. 

• Expand the approach for incorporating well documented data by looking into linking 
with other (public) databases (e.g., EDGAR emissions data, IRENA renewables, 
USDOE/EPA, USGS, Worldbank, UN ESA, aggregated UDI/Platts). 

• Add "smart" assist VBA similar to ANSWER for VFE templates. [up to Amit] 

• Add (more) VBA code to the templates (for both ANSWER/VFE ) to enhance the ease 
with which the RES underlying the model can be customized (e.g., replicate/remove 
subsector). 

What Might Follow 
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