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Why a New Approach?

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.
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Morphing the USEPA MARKAL US9r Templates —

Workbook Layout
 Worksheet |  Descripton |

ANSWER-TIMES template sheet that is used to add new ANSWER-TIMES smart sheet to the
ANSv6.8/9-Home 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_.]

Mapping of EPA-US9r/other names to TIMES NewTech names and removal of unwanted
SETUP . . . .

items, emission factors, and USD price conversion factors.
m Description of Regions for the Database where this instance of the New Techs will be used.

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.]

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

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.

VARSI 8 Declaration and data sheets from the EPA-US9r/ETSAP eTech-DS/Pak-IEM/Kuwait-RE/Energy
/EC/other_<sheet> Community-EE databases providing the source values for the NewTech.

Commodities

CommbData
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Morphing the USEPA MARKAL US9r Templates —

Mapping MARKAL to TIMES

4 4 » W[ ANSv2-691-Home SETUP REGIONS ,~ Commodities .~ EPA_Commodties . CommData - Processes | ProcData_NewPP , EPA_NewPP . ProcData LFG&MSW -~ EPA_LFI
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A B & D E P L1
1 |xTechData _GLOBAL ADR1RZ R3 R4 RS RE AT AB A9
2
3 Refresh
4 | Checksnt | TacnName, TecnDesc, TACT, TCAP Units Units | CommiN | CommOUT
gy Larneten| CAPUNIT PEAK(CON) AF INP(ENT)c INP(ENT)c INP(ENT)c INVCOST INVCOST
[ Qualifier |
7 Techllame  TechDesc Units _ CommiN __ CommoUTTI TID 2005-2015 2020 2025-2055  2005-2015 2020
11 |R1R2ZRIR4FECOALETH  Pulverized Coal Steam- from 2015 Pl GW COALSTMCC ELC 31536 258 257 256 2395 2335
12 |R1R2RIR4FENGACCID  Natural Gas - Combined-Cycle (Turbine) FJGW ELCNGACC ELC 31536 22 222 222 763 763
13 |R1R2RIR4FENGACCIS  Natural Gas - Combined-Cycle (Turbine) FJGW ELCNGACC ELC 31536 207 207 207 763 763
14 |R1,R2R3,R4 FENGACC Natural Gas - Combined-Cycle (Turbine) PJGW ELCNGACC ELC 31536 207 2.03 199 783 783
15 |R1,R2 R3, R4 FENGAACC Natural Gag - Advanced Combined-Cycle (Turbing} Rl GW ELCMGACC  ELC 31.536 1.88 1.87 1.86 828 01
16 |R1,R2,R3,R4 FENGACT10 Natural Gas - Combustion Turbine PJGW ELCNGAEA ELC 31538 333 3.33 333 310 310
17 |R1,R2R3,R4 F ENGACTIS Natural Gas - Combustion Turbine PJ GW ELCNGAEA ELC 31536 320 320 320 310 310
18 |R1,R2R3,R4 F ENGACT Natural Gas - Combustion Turbine PJGW ELCNGAEA ELC 31536 320 290 2560 310 310
19 |R1,R2,R3,R4 F ENGAACT Natural Gas - Advanced Combustion Turbing PJGW ELCNGAEA ELC 31536 286 268 251 562 541
20 |R1RA2R3R4FECOALIGCC Integratsd Coal Gasif. Combined Cycle PJGW COALIGCCCC ELC 31536 255 237 218 3088 2968
21 |R1,A2,R3 R4 F EBIDIGCC Biomass Integrated Gasification Combined-Cycle PJ GW ELCBIGCCEA ELC 31536 396 3.9 396 345 3022
22 |R&RY EGEOBCFS  Geothermal - Binary Cycle and Flaghed Steam PJ,GW ELCGED ELC 31536 285 285 285 2081 1977
23 |RERO EGEQEGS Geothermal - Ennanced Geothermal System PJ,GW ELCGED ELC 31536 285 285 285 4365 4145
24 |R1,A2,R3,R4 FEURNALWR1S  Nuclear LWRs in 2015 FJGW URNA ELC 31536 4173 3964
5| USFTA [ 1
[ 4 A B C D E F G H K Q
1 |ProcData TURKEY
2
3 | Check Sheot AR CR TR a T | Commil |MI START LIFE PEAK(CON) NPENT)c INP(ENT)c NPENT)c WNVCOST  INVCOST I
4 | Parameter | * NCAP_START NCAP_TLIFE PRC_CAPACT NCAP_PKCNT NCAP_AFA-UP NCAP_FOM ACT_COST ACT_EFF ACT_EFF ACT_EFF  NCAP_COST NCAP_COST N
T CEESES | ANNUAL ACTGRP | ACTGRP
6 ml ANNUAL  ANNUAL | ANNUAL

Activity 1

7 F ProcDesc ProcUnits  CommiN CommOUT 1/ o 2020 20252050 20122015
8 ECOALSTM Pulverized Coal Steam - from 2015 PJGW __ PWRCOAHRD 2015 0.85 03891 03904 26567407 25903222
9 PWRCOAHRDN
10 ELCT
nr ENGAACCA Natural Gas - Combined-Cycle (Tur PJGW  PWRGASNGA 2005 0.85 12.797833 0.9717413 04500 04500  846.3857  846.3867
2] [ErRcastdan
13 ELCT
nr ENGACC15 Natural Gas - Combined-Cycle (Tur PJGW  PWRGASNGA 2015 0.85 12.797833  0.9717413 04340 04840  846.3867  B846.3857
15 PUWRGASNGAN
16 ELCT
7r ENGACC  Natural Gas - Combined-Cycle (Tur PJGW  PWRGASNGA 2020 0.85 12.797833 0.9717413 04927 05018  846.3867  B846.3867
18 PWRGASNGAN



Current Suite of Templates

Organization of the TIMES-Starter Model

Mame

651 AT Turkey_IND-UCFS(v02)

%ﬂ ATZ_Turkey_MewTechIND{(w02)
65 AT Turkey_IND-CG(02)

5] AT XMKT(v02)

i5h] AT_REF-HR(v02)

5] AT Turkey_ZZDMY(v02)

5] AT Turkey_Supply(v02)

%ﬂ ATZ_Turkey_Demand-REF-TRM{w02)
%ﬂ ATZ_Turkey_Demand-REF(w02)
@ﬂ AT2 Turkey_MewTechTRM{02)
%ﬂ ATZ_Turkey_MewTechR5D{W02)
%ﬂ ATZ_Turkey_MewTechPP{02)
%ﬂ ATZ_Turkey_MewTechCOM{02)
%ﬂ ATZ_Turkey_MewTechAGR(02)
65 AT2 Turkey_ExistTRN(v02)

658 AT2 Turkey_ExistRSD(v02)

6] AT2 Turkey_ExistAGR(v02)

650 AT2 Turkey_ExistCOM(v02)

b5h] AT2 Turkey_ExistPP(v02)

k5] 5_CO2LIM(v02)

Date m Dd‘i-fi ed

1271772014 10:26 ...
1271772014 10:24 ...
12/17/2014 10:25 ..,
12/17/2014 10:20 ...
12/17/201410:12 ...
1271772014 9:30 PM
1271772014 9:28 PM
1271772014 8:51 PM
1271772014 8:50 PM
12/17/2014 5:42 PM
1271772014 5:38 PM
1271772014 4:25 PM
1271772014 4:21 PM
1271772014 4:19 PM
1271772014 4:17 PM
1271772014 4:14 PM
1271772014 4:14 PM
1271772014 4:13 PM
1271772014 4:12 PM
12/17/2014 3:16 PM

Size
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750 KB
3126 KB
735 KB
778 KB
843 KB
760 KB
814 KB
1,684 KB
1,296 KB
1,980 KB
1,350 KB
2,162 KB
1,384 KB
1,231 KB
1,974 KB
1,349 KB
1,236 KB
1,389 KB
1,181 KB
2099 KB



Organization of the TIMES-Starter Model
Organizing the RES

GASNGA
IMPGASNGA1
mperted Gas

MINGASNGA! |——

Domestic Gas

ZZDMY ZZSGASNATI

| PNGAPIPEyy ———

GASNAT
XCONGAS

Gas Pipeline Sector Fuel Collector

Supply Backstop
[Dummy]

CONGAS

EPPGASKx
Electricity Production

ELCC

ELCD ELC RSDELC
ELNKCENQO ———— ELNKDCNOO———— XRSDELC00 | RHAEELC100 |
Electricity Transmission Electricity Distribution ~ Sector Fuel Collector
Existing Electric Heating Devic

New Electric Heating Devices

GASNAT

RSDGAS

H

RHAEEL 1H06
RHAEEL1506

[ XRSDGAS00—T

f Reference Energy System - TURKEY region - based on Data for Selected Scenarios

Process
ZZBCKNRG : Backstop for Energy (not ELE)

INPUT(S)

QUTPUT(S)

ZZBCKNRG : Backstop for Energy (not ELE)

— RHAEGAS100 |—

Sector Fuel Cellector

m

New Gas Heating Devices

ZZDMY

|

RHAEGAS200

isting Gas Heating Devices

RHAEGA1F06
RHAEGA1S06

I

Z/RHAE
Demand Backstop
[Dummy]

13

]

Demand for Space Heat
(by building type)




Organization of the TIMES-Starter Model
Energy Carrier Naming Conversions

Energy
Carrier Root

COA

GAS

NUK

OIL

RNW

Other

Energy

Carrier Sector
AGR

CoOM

IND

PWR

RSD

SUP

TRN

Description

Coal

Natural Gas

Nuclear

Oil and Qil Products
Renewables

Will be added as needed

Description

To Agriculture sector

To Commercial sector
To Industrial sector

To Electric Generation
To Residential sector
Supply & Imports

To Transportation sector

Energy Carrier
Qualifier
BIO
HRD
DSL
GEO
HYD
KER
LFG

LNG

LPG
MSW
NGA
OIL
RFO
SOL
WAS
WID
URN
Others

Description

Biomass

Hard Coal
Diesel
Geothermal
Hydro
Kerosene

Land Filling Gas

Liquefied Natural Gas

Liquefied Petroleum Gas
Municipal Solid Waste
Natural Gas

Diesel Qil

Residual Fuel Qil

Solar

Waste

Wind

Uranium

Will be added as needed
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Organization of the TIMES-Starter Model

Power Plant Naming Conversions

Plant Type Plant Identifier Energy Carrier Identifier Technology Identifier
Power plant E Three character identifier, see Two to five character identifier, see
CO2 Capture Retrofit SCR Commodity naming table Plant Technology table

Plant Type Plant Identifier Technology Identifier Energy Carrier Identifier
Combined Heat and e Three character identifier, see Three character identifier, see
Power Plant Technology table Commodity naming table

Plant Technology Identifier Description
STM Coal Steam

ASTM Advanced Coal Steam

IGC Integrated Gasification Combined Cycle
CcT Combustion Turbine

CcC 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
CCCcCs Combined Cycle CO2 Capture

LWR Light Water Reactor

VVER Russian Nuclear Reactor

SMR Small Modular reactor

ETSAP TIMES-Starter Model — Rethinking the New User Experience 9



Organization of the TIMES-Starter Model
Demand Sectors

Mame Region Description Description
Agriculture Other Ulse Chemic: ganic] lndustry End De...
ATF TURKEY Agriculiure Tractors - Farm Op. IFD TURKEY Food Industry End Demand
ATH TURKEY Agriculture Tractors - Haulage b TURKEY Aluminurm Industry End Demand
AANE TURKEY ,ﬁ,griculture YWater pumping b5 TURKEEY =teel Industry End Demand
MNC TURKEY Cement Industry End Demand
NG TURKEY Glass Industry End Demand
0T TURKEY Other Industry End Demand (Automoti...
IFL TURKEY Fulp &Faper Industry End Demand
Mame Fegion Description Fegion Description
) Caommercial Cooking b TUPLEY : :demal Fr‘EEelru:q
: RLT TURKEY Fesidential Lightin
CLT TURKEY  Commercial Lighting ROE TURKEY  Residsntial D%erﬁppliancea—ELC
COF TURKEY Comrercial Office Equipment ROG TURKEY  Residential Other Appliances - NGA
CRF TUREEY Commercial Refrigeration ROL TURKEY Fesidential Other Appliances - LPG
[ TURKEY Commercial Cooling RRF TUREEY Fesidential Refrigeration
CSH TURKEY  Commercial Heating RSC TURKEY  Residantial Cooling
o T TURKEY  Commercial Ventilation RS TURKEY Residential Feating
X FiwWH TURKEY Fesidential Water Heating
ChvH TUREEY Commercial WaterHeatmg

TURBKEY Transpotation AR

B TEI TURKEY Transporation BUS

BTC TURKEY Transporation. TRUCK. COMMERCIAL
THL TURKEY Transponation HDY Long Haul

THS TURKEY Transponation HOY Short Haul

TL TURKEY Transportation Light Duty Wehicles
Th TURKEY Transporation.Medium Duty Trucks

B TOHDSL TURKEY Off-road Transport. OH.DSL
B TOHGSL TURKEY Dff-road Transport. OH.GSL

TRF TURKEY Transporation RAILFREIGHT
TRP TURKEY Transponation RAILPASS
TS TURKEY Transportation. SHIF
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Organization of the TIMES-Starter Model
Handling Industry

2] IMSTECHE: ;

IMTBOLFSTH RE Secondary Steel Industy Fossil Steam Collectar

4| 1

Subset Parameters: |+ Technelogy, Specific

Scenario Parameter Fegion Technology Commadity 2005 2ma

W |INDUST EFF ? [R5 IMSTECHEXT |- 1.0000 1.0000|
M |INDUST MAENT] 7 |R5 IMSTECHE=T  |IMSETC Electrochemical 0.0056|
M |INDUST FAENT] 7 |R5 IMSTECHEXT  |IMSFAC Facilities 0.0445|
M |INDUST MAENT] 7 [R5 IMSTECHE=T  |IMSFEED Feedstock 03363
M |INDUST MAENT) 7 |R5 IMSTECHE=T  |IMSMDR Machine Drive 0.0975|
W |INDUST MAEMT] 7 |RE IMSTECHE=T  |IMSOHT Other Heat 0.0245|
M |INDUST MAENT] 7 |R5 IMSTECHE=T  |IMSPRH Process Heat 0.4181
M |INDUST FAENT] 7 |R5 IMSTECHEXT  |IMSSTM Steam D.D129:
M INDUST OUT(DM] 7 |R5 IMSTECHEXT  |IMS | 1.0000/ 1.0000

The 7 US9r MA(ENTs) become FLO_SHAR(FX)
If Turkey wants to adjust the aggregate EUS shares based on local situation the Turkey FS should be adjusted and

Usar EUS USSr MAs  Turkey EUS OTH%
Electrochemical 0.0056 0.0640
Facilities 0.0445 0.5086 Us9r EUS EPA End-use
Feedstock 0.3569 0.3969 must breakout feedstock Fuel’ PRC |Base year | EFF | EXISTING TECHNOLOGIES/ | Fuel |Turkey EU! Shares EFF [ind
i i | | uel Type r A n Indeusnrg
|z DR (L2 0.0975 0.0975 Name | fuel level |Ratio Descriptions (Turkey) Shares| Shares | |[indEUSSH
Other Heat 0.0245 0.2800 MA(EN INP(ENT)p]
Process Heat (HTH) 0.4181 0.4181 (MA(ENT)
Steam 0.0129 0.1474 FAC [OTH] PCOKE Glass.OTH.PCOKE _existing 0% =
HFO Glass.OTH.HFO_existing 0% v
OTH 0.0875 = Changing over time!
LFO e Glass.OTH.LFQ_existing 0% But same for all OTH.
LTH BU to make a _
DRY NGA [lnew pre(eus) Glass.OTH.NGA_existing 0% CHP [Boilers ciffferent by fuel/type
Gary: —
L e STM ] [if notin user - Glass.OTH.STM_existing 0%
Gary: IND or all? BFG Cake used for Iron-steel.HTH.BFG_existing 0%
i (OTH in USSr -
QQLBE;%?,;M P Rl 0T e FS COG e Iron-steel. HTH.COG_existing 0%
LS ok For now! COoK Iron-steel.HTH.COK_existing 0%
Turkey #s ELC IMSEPRHELC 25 Iron-steel.HTH.ELC_existing 25%
. Hco IMSEPRHHC(] 30 Iron-steel.HTH.HCO_existing 30%
"E”in EPA 41.81% 092
should be ERHITHIH] PET Iron-steel.HTH.PET_existing 0%
dropped? RLF [HFO] _[IMSEPRHRLF 0 Iron-steel.HTH.HFO_existing 0%
DST[LFO] _[IMSEPRHDST| 10 Iron-steel.HTH.LFO_existing 10%
LPG Iron-steel. HTH.LPG_existing 0%
—_— IMSEPRHNGA 35 Iron-steel. HTH.NGA_existing 35%
MDR [MOT] USQP;g-arS e L( 1 Iron-steel.MOT.ELC_existing 100% 975% 0.92
Gary: Iron-steel.OTH.BFG_existing 0%
USSr has both Facility + COG Iron-steel.OTH.COG_existing 0%
Other Heat for some E ELC IMSEFACELC 25 Iron-steel.OTH.ELC_existing 25%
sk abut iteeds PTCIPET) [IMSEFACPTC 5 \ron-steel.OTH.PET_existi 5%
ron-steel.! .| ex ing
= = 8.75% 092
Gary: FABEILLETE RLF [HFO]  |IMSEFACRLF 15 Iron-steel.OTH.HFO_existing 15%
Rl +OHT] DST[LFO] _|IMSEFACDST| 20| Iron-steel.OTH.LFO_existing 20%
LPG Iron-steel.OTH.LPG_existing 0%
no BFG / COG / NGA IMSEFACNGA 35 Iron-steel.OTH.NGA_existing 35%
LPG - BU make a
new PRC(eus) if BFG 1 Non-Ferrous.HTH.BFG_existing 100%
[T oG Non-Ferrous.HTH.COG_existing 0%
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Organization of the TIMES-Starter Model
Transportation

Transport Demands by Mode Bus Transport Technology Options
CommMNa CommbDesc CommUnit * Buses ' '
* End-Use Demands * not used Bus, Exisiting Diezel
* Light Duty * not used Bus, Exisiting Gasoline
L Transportation Light Duty Vehicles  Bv-km " ot used Burs, Exisling CNG _
* Heavy Duty TBDSLC10  Bus, CDI‘I‘-‘EM!DI‘IH' D!esel. 2010
TBDSLE Bus, Conventional Diesel
TA Transportation.AIR bn-pass-Km TBDSLIM Bus, Improved Diesel
TB Transportation. BUS Bv-km TBDSLADY Bus, Advanced Tech Diesel
™ Transportation.Medium Duty Trucks  Bv-km TBDSLAH Bus, Advanced Hybrid Diesel
THS  Transportation. HDV Short Haul Bu-km TBB20C10  Bus, Conventional Biodiese|, 2010
THL  Transportation.HDV Long Haul Bv-km TBB20C___ |Bus, Conventional 620
T2 Transportation. SHIP ——pye— TBE20IM Bus, B20, improved Biodwesel
TBB20ADY Bus, Advanced Tech B20
TRF Transportation RAIL FREIGHT bn-t-km TEE204AH Bus, Advanced Hybrid B20
TRP Transportation RAIL PASS bn-pass-km TBCHNGC10 Bus, Conventional CNG, 2010
TC Transportation. TRUCK.COMMERCIAL Bv-km TBCNGC Bus, Conventional CNG
* Off Road TBCHGIM Bus, Improved CHG
TOHDSL Off-road Transport.OH.DSL Bv-km Egziﬁv :3:: :$2:§$ ;:E':r d':gﬁa
TOHGSL Off-road Transport. OH.GSL Bv-kmi TBHZFC Bus, Hydrogen Fuel Cell
TEHZ2HYE Bus, Hydrogen Fuel Cell Hybrid
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Organization of the TIMES-Starter Model
Aligning Templates & ANSWER Scenarios

Starter Model Templates

AT2 Turkey_ExistAGR

Globals/Timeslices — manually entered

AT2 Turkey ExistCOM

ATZ2 Turkey ExistPP

AT2_Turkey_Demand-REF,
AT2_Turkey_Demand-REF-TRN

AT_REF-HR

AT2 Turkey ExistRSD

AT2 Turkey ExistTRM

AT2 Turkey MewTechAGR

AT2 Turkey NewTechCOM

AT _Turkey_IND-CG, ATZ_Turkey_MewTechIMD,
AT_Turkey_IND-UCFS

AT2 Turkey MewTechPP

AT2 Turkey_MNewTechRSD

AT2 Turkey NewTechTRN

5 COZLIM

Carbon price — manually entered

pending

pending

AT Turkey Supply

AT Turkey IND-UCFS

Scenarios:
Mame | D escription
B-&GR Base Year - Agniculure Demand Devices
“i BASE zlobals & Supply
E B-COM Baze Year - Commercial Demand Devices
B BIND Baze Year - Industial Demand Devices [pending)
B BFP Base Year - Power Plants
B-REFDEM Reference Demands [A/C/R/T)
B B-REFGUI Reference Scenano Guidance (pending)
B B-REFHR Refterence Hurdel Rates [partial]
B B-ASD Basze Year - Residential Demand Devices
B B-TRN Base Year - Tranzportation Demand Devices
B NT-4GR NewT ech - Agricuture
B NT-COM NewTech - Commercial
B NTND NewT ech - Industy
NT-FP MewTech - Power Plants
B NT-RSD NewTech - Residential
B NT-TRN MewTech - Transport
B s_cozlim Limit on total CO2 (5-20%)
B 5_CO2FRI CO2 Price
B 5 FEC Lower Final Energy Consumption
B s_RE Renewable Electicity Target
B suPPLY Reference Supply Options [for MT)
B UC_INDEUSFS Industry End-use Service Fuel Shares
B XMKT Force all processes to participate
B ZzDMvx Backstops (xls)

AT_XMKT

AT Turkey ZZDMY

ETSAP TIMES-Starter Model — Rethinking the New User Experience
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Organization of the ETSAP TIMES-Starter Model

Running a Case

-
2 Run Model

—Model Bun Details

Change Run... |

Description: IFleferenc:e - Supply Ewist/NTA<MKTADEM + UC

Comrment:
S

- IMD for Steel w/ FuslShare UCs -

Model ¥ ariant:

Standard TIMES

Specify Model Yariant... |
S pecify Mileztone Years |

Scenarios comprizing this run;:

* Solve fram

M ame | Dezcription | td odified |

A easE Glabals & Supply 2014411403 1303

SUPPLY Fieference Supply Options [for NT) 201412/28 21:59

B-PP Baze v'ear - Power Plants 2014412430 08:08

B-&GR Baze Year - Agriculture Demand Devices 20144127 16:07

B-COM B ase ‘rear - Commercial Demand Devices 201412428 13:M L
B-RSD B ase vear - Residential Demand Devices 201412428 2210 Remove
NT-4GR NewTech - Agricuture 201412426 18:37

NT-COM NewTech - Commercial 201412428 18:50 il
NTIND NewTech - Industry 2014412426 21:43 i|
NT-PP MewTech - Power Plants 2014412428 21:53

NT-RSD MewTech - Residential 201412/28 2213 Fegions... I
NT-TRM NewTech - Transport 20141217 20:53

B-REFDEM Reference Demands [4/C/R/T) 2014412428 20:31

HMET Force all processes to participate 201441217 22:20

ZZTEST2 Test - limit wind generation 201412430 14:40

UC_IMDEUSFS Industy End-uze Service Fuel Shares 20141217 2227

—GAMS Basiz Restart File

GAMS Basis Restart File: | Modity. .|

scratch € Solve from default Basis Restart File i~ Solve from user-specified Basiz Restart File

—GAMS Basis

* MNoBasiz Save File (" Default Basis Save File

GAMS Basis Save File: Modity. .|

Save File
= Uszerzpecified Basiz Save File

— Progress

[~ Edit GAMS Control File

[~ Generate Files, Do Mot Run [V Create Results For Import into ANSWER
¥ Regenerate Base DD File
v Fegenerate Mon-B aze DDS Files v Import Fesults Automatically

¥ Suppress Pure Zero Time Series Fesults

¥ Regenerate Fule-based DDSs [~ Automatic Repair & Compact after |mport
aK | Cancel |

ETSAP TIMES-Starter Model — Rethinking the New User Experience
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Completing the ETSAP TIMES-Starter Model (1/3)

1. Existing Technology/Calibration
0 From EPA US9r, provide RESIDs & retirement profile, and adjust performance/costs
O Preparing the load duration curve and determining appropriate timesices

2. Demand Projections
0 SSP template, drivers/elasticities/aeei/etc shaping projection (with EPA DEMs)
0 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
0 MKTSHR fuel/technology shares (using FLO_MARK)

0 NewTech penetration control
* Hurdle rates
* New technology uptake via growth
*  Cross-tech limits

4. Additional NewTech Options
O RE and other missing PPs
0 Get NUKE data from Armenia model (CANDU/SMRs/Russian VVER)
0 Retrofits and conservation for COM&RSD
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Completing the ETSAP TIMES-Starter Model (2/3)

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

0 Asdiscussed earlier, while may use XLS to setup scenarios, often easiest to just enter
direction into ANSWER-TIMES as alternate scenarios

0 Non-base nature of NewTech means most copy any commodity/process declaration
(only) that is to be adjusted.

b) Energy System Policies

0 Emission caps (using VBE UpdateXLS table), taxes, cum limits
RE, EE targets (using VBE UpdateXLS table)
0 Limiting nuclear (or any other option)

(@)
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Completing the ETSAP TIMES-Starter Model (3/3)

6. The Starter Model VBE Database

Reference Using VEBE with ANSWERMES manual
0 Reference the AT VBE guidance DOC
0 List of sets
0 List of Tables
0 Augmenting the database

7. Using the Analytics Scenario Comparison VBA Graphing Excel Workbook

Reference thé&nalyticsXL§uidance DOC
0 Organization of NT Tables
0 Managing scenarios
0 Selecting graphs
0 Preparing a Metrics table

8. Some Advanced TIMES Features

CHPs

Lumpy (Discrete) Investments
Storage technologies

UC growth constraint + UC total

O O O o o

Elastic Demands

(@]

Other DemoS techniques
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Updating the ANSWER ver2 “Smart” VBA code

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
0 Ver2 has Commodities, Processes, CommData and ProcData “smart” worksheets,
does not have Constraints or ConstrData “smart” worksheets

2. Enhancements needed to VBA code

0 Improve handling of process parameters that have CG (Commodity Group)
arguments: best achieved by introducing CommGroups “smart” worksheet , and
modifying ProcData sheet accordingly?

0 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)

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

3. Other enhancements needed
0 Update ANSWER-TIMES EXE to handle Import of new/changed “smart” worksheets
0 Update ver2 Smart Excel Workbook Manual
0 Create small demonstration ver2 Smart Excel Workbook and associated ANSWER-
TIMES database
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Roadmap for New Users to Build Their Model

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

ETSAP TIMES-Starter Model — Rethinking the New User Experience

19



Revamping the ETSAP (ANSWER-TIMES) Training

Course

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/]JANSWER 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/]JANSWER (and VBE)

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

3rd day pm — [VFE/JANSWER 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
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What Might Follow

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). 21



