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Summary of ANSWER-TIMES v6.7.2 Enhancements - 1
@ Released 19 October 2011
€ Supports most parameters & switches in ETSAP TIMES GAMS code v3.2.0

» Previous version of ANSWER-TIMES v6.6.8 was distributed with ANSWER-aware TIMES
GAMS code v3.1.2

» ANSWER-aware TIMES GAMS code v3.3.1 is now available (contact Noble-Soft), supports
new experimental stochastic parameters S_COM_FR, S_NCAP_AFS

€ New ANSWER-TIMES “Smart” Excel Workbook Facility

>  Similar format to “New” format for Import Model Data from Excel, but with “smart”
buttons in first 7 rows on each worksheet to assist user in assembly of model data

» ANSWERV6-TIMES Smart Excel Workbook Manual.pdf provides detailed documentation

» Some significant differences from ANSWER-MARKAL “Smart” Load Templates:
= REGIONS, ITEMS, TS DATA, TID DATA, TS&TID DATA, TS TRADE, TID TRADE,
TS&TID TRADE sheets — each with [Check Sheet] button

= Item arguments of Data Parameters can be selected from associated database,
as well as from ITEMS sheet

= More powerful filtering options for Parameter and ltem argument selection
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ANSWER-TIMES “Smart” Excel Workbook
ITEMS Sheet with “smart” buttons

A [ B ] C I D [ E T F

1 [ITEMS | GLOBAL REG1,REG2,REG3,IMPEXP MINRNY

2

3 | Check Sheet
% Component Uniis) | Set Memberships |
]

7 Comp Name Description Unit{s) Set Memberships

54

55 |* Process ltems for REG1,REG2,REG3 regions

5B |REGT,REG2 REGS T EO Coal Steam Electric PJ,GW PRC,ELE,DAYNITE

67 T E21 LWR Muclear Plant PJ,GW  |PRC,ELE.SEASON

58| T E31 Hydro-electric Plant 2 ws

El T En Naturl g combined-oy 1 et e Mo it o e ol i A ki, i e
60| T E51 Purmped Storage Power [

1] T En O Pant g —

82| T RHE Electtic Boiler £} Comired Heot & Fower [CHF] € Aorual Towe Sice Lovel

= T RHG Gas/oil Boiler g e loth ittty
B4 T RHH District Heat Exchanger 2 iﬁ.’él’fil.,.lm. @ DapHight T Shce Lovel
65| T RHO Diesel Boiler 5 Mo oy wight P et S 151
66| T RL1 Standard Incandescent el I Wi Soe 657) )
| T SRE Ol Refinery 7 Storege. ot NST ar STH (STGTSSH
68| T D Diesel Car

69| T THE Electric Car

70| T TRG Gasoline Car

71
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ANSWER-TIMES “Smart” Excel Workbook

TS DATA Sheet with “smart” buttons
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A [ B [ ¢ T o T ET F T & [ H 1T 1 K L]

1 |TS DATA | GLOBAL REG1,REG2 REG3IMPEXP MINRNW

2

3 | Check Sheet |
EX Parameter | Argl | Arg? | Arg3 | Argd | Args | Argh | IJEOpil

5
6 |

7 Parameter  Arg1l Arg2 Argd Argd Argh Argb I'E Opt

g
| 9 |* TS Process Data for non-Demand Devices, Grouped by Process - REG1,REG2,REG] regions
| 10 |[REG1,REG2 REG3 ACT_COST |EO1 - - - - - 1} 0.3 03 0.3
| 11| ACT EFF - EO01 HCO - ANMUAL - ] 0.32 0.32 032
|12 | FLO EMIS E01 coz HCo - ANNUAL - 1} 89 a9 83
| 13 | NCAP_AFA EM - - - - up 1} 0.8 08 0.8
| 14| MCAP COST EMM - - - - 1} 1400 1300 1200
| 15| NCAP_FOM EM - - - 1} 40 70 100
| 16 | MCAP_TLIFE |EO01 - - - ] 40 40 40
17 *
(18] ACT_COST |E21 - - - - - i 15 15 15
19| ACT EFF EX - URN - ANNUAL - 1} 0.4 0.4 0.4
| 20| NCAP_AF  EN - - - ANNUAL (LR 1} 0.8 08 0.8
| 21 | MCAP_COST |E21 - - - - - ] 5000 5000 5000
| 22 | MCAP_FOM E21 - - - 1} 500 500 500
| 23 | MCAP_TLIFE E21 - - - 1} 40 40 40
40



ANSWER-TIMES “Smart” Excel Workbook
Parameter Selection Form with Sets Filter

sferred ta Activecell) ®=

Mame Al Data Parameters, Excluding Parameters for TIMES Extensions —
ACT_BnD| Climate Data Parameters
Damage Data Parameters
ACTCOF Discrate Caparity Investment Dats Parameters
ACT_EFF| Elastic Demand Data Parameters b
B cap_piD| Endogenous Technology Learning (ETL) Data Parameters
B ¢M_ExoALFIXEOH and Time-Stepped Data Parameters >
CM_LINFOR Lingarized forcing Function paramster s _GlopaL  Climate
B cM_maxc Maximum allowable cimatic quanticy s _GLOBAL  Climate
B com_acs Commodity aggregation parameter 15
COM_BNDHET Net bound on commadity (2.9, emissians) TS
B com_BNDPRD Limit on production of & commaodity s
COM_CSTMET Cost on Net of commodity (e.g. emissions tax) s
B} COM_CSTPRD Cost on production of & commadity T
B com_eLasT Elasticity of demand s Elastic Demand
COM_ELASTR Elasticity shape of demand s Elastic Demand
B com_FR Seasonal distribution of & commodity T
B com_IE Seasonal efficiency of a commodity 15
COM_PKFLE Peaking flux ratio 15
B com_Pkrsy Peaking reserve margin 15
B com_Prol Demand baseline projection 15
COM_SUBMET Subsidy on & commadiy net s
B com_sUBPRD Subsidy on production of & commadity net s -
[, e P

= Specify Param Specify Param
[ orly 75 Paramet=rs =] Parameters shown, Excluded e EEs) Cancel
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ANSWER-TIMES “Smart” Excel Workbook
Iltem Argument Selection with Sets Filter, Name/Description Filter
Select from ITEMS Sheet or Select from Database

be transferred to Active Cell) ®

Select Process (Name

Sets Fier: | 4l Processes (PRC) =

Name and Description Filer

[% niame Filter (Like) | E£* [¥ Description Filer (L\k&)4| #Elactric* Apply Filter
Name | o, | Regionts) | pescription Set Memberships |
B Em 3 REGI,REG,REG3 Coal Steam Electric PR,ELE, DAYNITE
BeExn 3 REGIREGZREGH LR Muclear Plant PRC,ELE, SEASON
BExn 3 REGIREGZREG3 Hydro-electric Plant PRC,ELE, DAYMITE
B Eed 3 REGIREGZRES3 Watural gas combined-cycle plant PR, CHP, DAVNITE
B est 3 REGIREGZREG3 Pumped Storage Power Plant PRELE, STETSS, DAYNITE
Ben 3 REGIREGZREG3 il Plant PRC,ELE, DAYMITE
B rHE 3 REGIREGZRESS Electric Boiler PR, DMD, DAYNITE
B 3 REGIREGZREG3 Electric Car PR, DMD, ANNLAL

o
< % Select from ITEM3 Shest:

Process Set Memberships Restrictions for ACT_COST
’7 ok Cancel
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£ Select from Database




Summary of ANSWER-TIMES v6.7.2 Enhancements - 2

@ Support for new TIMES Early Retirement of Capacity Extension:
» Specified processes can be allowed to retire before the end of their life

» Retirements may be continuous or lumpy

@ New checkbox W inaas s s available with Batch Run facility

» Allows user to create Batch Run files, then copy files to and carry out Batch Run on a
more powerful computer

@ User-defined Constraint Marginals and Levels now available in ANSWER-
TIMES online Results

€ Database Utopia_Demo_UC_Data.mdb contains non-BASE scenarios
demonstrating 6 types of non-dynamic TIMES User-Defined Constraints

@ New Data Parameters combobox setting “All Data Parameters, Excluding
Parameters for TIMES Extensions”

» Simplifies Data Parameter selection by excluding 70+ Parameters that are relevant only
for TIMES Extensions
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Special ANSWER-TIMES Library Region version for TIMES-ETP

@ |EA’s Energy Technology Perspectives (ETP) model has for some years
been run using a special Library Region version of ANSWER-MARKAL

» Most recently used for ETP-2010

¢ For ETP-2012, IEA will use TIMES, so ETP model has been converted from
MARKAL to TIMES to create TIMES-ETP, and a special Library Region
version of ANSWER-TIMES has been created for TIMES-ETP

€ Overall aim is to handle a large multi-region model with common naming
conventions across regions for TimeSlices, Commodities, Commodity
Groups, Processes, User-Defined Constraints
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ANSWER-TIMES Library Region — Overview - 1

@ Special Library Region contains Parent ltems

» TimeSlices, Commodities, Commodity Groups, Processes, Trade Processes,
User-Defined Constraints

@ Internal Regions, also called Local Regions, contain Child Items that
inherit their attributes from their Parent in Library Region

» Child Item has same Name, Description, Set Memberships, Units as its Parent

» By default Child Item has same TS and TID Data Parameters, with same
numeric values, as its Parent Item

» User can update numeric values for Data Parameters associated with Parent
Items, and then apply a single update operation that updates numeric values
for Data Parameters associated with Child Items to match Parents’ values
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ANSWER-TIMES Library Region — Overview - 2

@ For Process Parameters, so-called Operator Parameters allow numeric
values for Child Item Parameters in Local Regions to be derived from
numeric values of Parent Item by multiplication (x) or addition (+)

» Override (O) of Parent Item numeric values is also an option

Edit Operator Parameter B

Edit Name or Description or Operator or other attributes for Operator Parameter
NCAP_COST_MULT: NCAP_COST Multiplier

MNarne: Diescription: Operatar:
|NCAP_COST_MULT |NCAP_COST Muliplier Ix =l
TIMES Process Parameter: Diescription:

|NEAF'_EE|5T j |Investment cozt for new capacity

Process Filter:

ICCl_E_LL CC1 Demand technologies

Decimal Places: |4_ Default 4 alue: |1 Diefault I/E Optcode: ID

n‘ Noble-Soft Systems

ANSWER Energy Modeling Software




ANSWER-TIMES Library Region — Overview - 3

@ Specify multiplier (x) for each local region

Items Fier : :
@ Sets © flamed || (Operater Parameteral =] setsFiker.. Hamed Fier.
S | [MemManagement——————————
Current Data Parameter: cete?
WCAP_COST_MULT 4

New.. | Copy. | Delete | Edit
Seectdllliems | Hove. | FES

15 data -

[ [scenaio [Parameter [ Region [1/€ [ 2000 [ 2005 [ 2010 [ 2015 [ 2020 [ 2025 | 2090 | 2035 [ 2040 [ 2085 [ 2080
BASE CAP_COST_| 7]805 1000| 1.1000] 1.1000| 1.1000[ 1.1000] 1.1000] 1.1000] 1.1000[ 1.1000] 1.1000/ 1.1000f
BASE |NCHP_COST_ 2E 2000[ 1.2000] 1.2000| 1.2000] 1.2000| 1.2000] 1.2000| 1.2000] 1.2000| 1.2000] 1.2000]
BASE |NCAP_COST_ 2|FsU 0500( 1.0500| 1.0500| 1.0500] 1.0500| 1.05 500| 1.0500/ 1.0500| 1.0500] 1.0500]
BASE CAP_COST_t 2[IND 0000] 1.0000] 1.0000 1. 0000 1. 0| 1.0000] 1.0000| 1.0000( 1.0000f
BASE CAP_COST_t 7|JPN 0000| 1.0000] 1.0000] 0000 0 1.0000] 1.0000| 1.0000] 1.0000f
BASE CAP_COST_t 7[usa 0000] 1.0000] 1.0000 1. 0000 1. 0| 1.0000] 1.0000| 1.0000( 1.0000f
BASE CAP_COST_t 7| wWEU 0000( 1.0000] 1.0000] 0000/ 0 1.0000 1.0000| 1.0000] 1.0000f

Add [BASE [ - 0000/ 1.0000] 1.0000 1. 0000/ 1. 0| 1.0000] 1.0000] 1.0000] 1.0000]

Apply update operation: local region NCAP_COST values show effect of x

Scenario| Parameter Region Process Com| CommGroup | CommiG | ltemS Itemb 2000 005 | 2010 | 2015 =
SE  |MCAP_COST | 2| LIBRARY |CCIDSTOO0 |- - - - - a 35.0000| 35\3000| 95,0000/ 35.000
s |BEDS, |MCAP COST [7]aus CC1DSTO00 |- - - - - \lo [1045000/104)5000/104.5000(104.500
% |BASE ) |MCAP COST [2|EEU CC1DSTO00 |- - - - - \0  [114.0000(114/0000/114.0000(114.000
w_|Basp/ |MCaP COST [2]Fsu CC1DSTO00 |- - - - - 94.7500,43.7500) 93.7500| 33.750
ERSE  |MCAP_DRATE 7| LIBRARY [CC1DSTOOD |- - - - - 0 Tr70) 01420) 01420 0142 4

n‘ Noble-Soft Systems

ANSWER Energy Modeling Software

Acknowledgments

@ Antti Lehtila, VTT Energy Finland, for his continued generous
assistance, in particular with our joint work on the TIMES Early
Retirement of Capacity facility

€ Uwe Remme, IEA Paris, for his continued generous encouragement, and
for contributing a number of ideas to the development of the “Smart”
Excel Workbook Facility

@ International Energy Agency, Paris, for funding development of the
special Library Region version of ANSWER-TIMES

@ GianCarlo Tosato, ETSAP Project Head, for providing funding
assistance to Noble-Soft Systems

@ Intelligent Energy Systems, Sydney, for providing funding assistance re
development of the TIMES Early Retirement of Capacity facility

@ Gary Goldstein, DecisionWare, for presenting these slides on my behalf

n‘ Noble-Soft Systems

ANSWER Energy Modeling Software




