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TIMES Version2.1! Tnformation Note:
Enhancements/and Wpdates

11 Current[Activities

ETSAP [continuestb [providesupport forand[eénhancements [to [the TIMES model generatorand
reportgenerator. Thisshort Information Note describes/these latest facilities.

2[1Overview of[New[Capabilitiesland Wpdates

The hainleénhancements(to [TIMES [embodiedin[Version 2.1 [thatimpactthe iser(directlylinclude:

1.[JSeveralmew [options [introduced [formore(flexible specification/of[User [Constraints;

2.0 Activitybased [transformation/eéquationsbylusing(generalized PRC_ACTFLO;

3.UImproved(support formightstorages, and[support forduxiliary(storage flows;

4.1 Automatic removal ofiredundant[FLO SHARE [constraints; restrictions0nthe commodity
groupsiisedin FLO_SHARs/relaxed;

5.0Severallsmalllénhancements|related to IRE [processes/(use(0f [ COM_TYPE/as/the PG,
support/foruising[FLO BND, (asiwelliasTRE FLOSUM Iand[FLO_EMIS [for [the[activity);

6./ Theldalibration 0flthe Climate hodule has Beenrevised ‘and enhanced.

These l[enhancementsare [discussed in thoredetail(in [Section 3. [Dther minorlenhancements, [correc
ionsland (bugfixeshavelalsobeenmade, asmentioned(in/Section4.

Briefiversion history:

Version(1.5.0242005(11(01
Damage cost/functions/introduced;
New [thigrating [interpolation(options/and/asymmetric éxtrapolation(options/introduced,
Manynew [consistency/checksand QA checks [implemented.

Version2.0.042005(12(01
Stochastic TIMES lintroduced;
TIMESIMACRO lntroduced;
Multiltegional(clustering [introduced(in/the ETL [thodule.

Version2.1.022006(0615
Generation ofluser constraints fevamped [and[severalnew WC _ATTR fintroduced;
Improved [support fornight storage and linter[period (storage, [duxiliary flows supported;
Many/(other minor limprovements/and (bug/fixes.

Thoselinterestedin[the[ fullChistory[ofl improvements[ and[ ¢changes/ to[ TIMESshould turn[tolthe
version(controllinformationmotes[(in/the file Version.log).

! TheTIMES [Version riumber [is composed (6f three digits, and [perhaps a frailing letter (x,y,z,i). Theselare changed (éach time
new!cdodelis[posted on the[ETS AP website/(though theymay/alsolchange/during|internalldistribution) such that:

§  x[Ithangeslrarely, dnlywhen [@majorichangelihhow/thehodellis run((e.g., lif timelstepped hodelisladded);

§  yllchangeswhenlanymnewlequationlis introduced [fothe thodel, resultingin[amew TIMESx.y Information;

§  zllthangeswhenlamewlvariableldramew/capabilityrequiringadditional ihput(datalisintroduced ftothethodel, lor

majorbug|fixeslare remedied, land results|in the Hew source dodelbeing posted on the [ETSAP website; and

8  illchangesldach timelthe codelismodified land [distributed(internally, priorfoposting (onthe[ETSAPwebsite.
TheMersion current iumber (is reflected By the $ TITLE linelin the INITSY S.MODinitialization foutine, land [printed inthe
GAMSILST [cutputfile.
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3 JMainEnhancements
3.1 Enhancements in the specification of User Constraints

Theluserconstraint facilityin TIMES [providesd [very [powerful fool (for(specifying allarge [variety (0f
customuser[¢onstraints/ina[TIMES model. [Such(donstraints/can refer to [practically lany combination
oflindividualvariables.[Moreover, the[¢onstraint [definitionscan beloptionally(tefined [by!specifying
additionall attributes | that[ are[ applied! to[ specificl components[ of’ thel constraints. Thelattributes
availablelin[the [¢urrentversion/are(listed[in[Table[1.Thelattributes CAPACT,[EFF, NET, PERIOD,
and[CUMSUM werelintroducedlin[version2.1.0.[Thenote"DYNonly"[in/thetable means that the
attribute(is[valid[for [dynamic (constraints(only((the [Constraint[is[@utomaticallydefined [as[dynamic).

Aslihdicated(in[Table(1,inthe current versionyou/dannow €asily [Specify, (for(éxample, that the[FLO

coefficients 0flthe[user/donstraint should [apply(to [the [sum(ofialllannual flows(in/éachperiod, bylusing

the[PERIOD (attribute. In[addition, as[¢umulative uiser [constraints[(summed over [periods) are typil ]
callyldlmostlalways theant fo[beldpplied(dlso(tothe[sumof'the @annual flows/activities in[éach(period,

the[PERIOD [attributelis mow (by[defaultappliedto [the[FLO,[ACT, IRE,[COMPRD[and[COMCON

components(ofl lalllJcumulative[Jconstraints[I(thisIcan[Ibe[Joverridden[ by ItheJexplicit[ luse[Jof
UC_TS SUM).[Forlexample, in[order(to [Specify’anupperboundlon(the ¢umulative[production of
the[ commodity JTURANIUM'[by( thel processes [UEXTRI1'Cover[the whole imodel horizon, both

separatelylihthe region'EU'and globally, [0nly the following[specifications aremeeded:

UC_FLO('CUMURA''LHS',REG,2000",'UEXTR1',/URANIUM',ANNUAL")=(1;
UC_RHSR('EU',/CUMURA','UP")=[2.0e5; l'Regionalbound for[EU
UC_RHS('CUMURA','UP")=[7.0e6; ![Globalbound

Inlearlier Versions[0f TIMES, [the [periodlengths Thad[to [be émbeddedin/thecoefficients, and, [in
addition,[lUC_T _SUM('REG',)CUMURA'T),entries had[to[ beldefinedfor[all'modell periods[ T,
UC_R SUM(REG,'CUMURA")(¢ntries for all tegions [ REG, [ UC_R EACH('EU',)CUMURA")(entry
forregion[EU,land[UC TS SUM(REG,'CUMURA''ANNUAL')[éntries[were[also [tequired for[all
regions[REG. The mew [Version/thus makes[the specificationseasier, (Bylassigning/defaults/according
to [the [typelofithe TUCconstraints ‘and the RHS [donstants(as[specified by/the fiser.

Table 1. User constraint attributes available in TIMES.

Attribute Description Applicable UC
components
NCAP,ACT,
COST Multiple by primary cost attribute (sum with other cost attributes) FLO,COMPRD,
COMCON
TAX Multiple by tax attribute (sum with other cost attributes) NCAP,FLO
SUB Multiple by subsidy attribute (sum with other cost attributes) NCAP,FLO
DELIV Multiple by delivery cost attribute (sum with other cost attributes) FLO
CAPACT Multiply by PRC_CAPACT CAP
LO, UP, FX | Multiply by bound (not of much use, but included in original TIMES) CAP
. . COMPRD,
EFF Multiply by COM_IE (UC_COMPRD), divide by COM_IE (UC_COMCON) COMCON
NET Apply to net production (UC_COMPRD) or consumption UC_COMCON) COMPRD,
COMCON
GROWTH | Interpret coefficients as annual change coefficients (DYN only) All
PERIOD Multiply by period length (all but NCAP) or COEF_RPTI (NCAP) All but CAP
CUMSUM | Sum over all periods up to current or previous period (DYN only) All
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Additionally, (the[components ' UC_COMPRDand[UC_COMCON have[been tefinedin/thel¢urrent
version.[UC_COMPRD [now[appliesbyldefault/to the[gross[production oflthe commodity((i.e. the
impact[0fflCOM_IE[is[eliminated). Bylusing/the[EFF [attribute, onelcan(tefer to [thenet[production
after(COM_IE,[andby(using the WET [attribute(to [the net[productionWith ¢onsumptionsubtracted.
The[WC COMCON I ¢omponent mow [dpplies by default(to [the fotal[consumption ofithe[commodity.
Bylusing the EFF [attribute, 0ne[c¢antefer to the[correspondinggrosslamountbefore[COM_IE,land
byl using[ the NET [attribute onel canl refer[ to[ thel netl consumption' after[ production[ hasbeen
subtracted(equal/to the et productionlafter COM_IE, butwithloppositelsign).

Remark[:TheTIMES shell VEDA[FEprovides(adedicateddttribute 'CUM') for [¢umulative process flow
constraints, land L VEDA[FE émbedstheperiodlengths[inltheselconstraints. TAlthoughlsuchlembeddingof
period[lengths[intothecoefficients [is [in[general ot Trecommended, "the imodel Cgenerator “maintainsfull
backwards [¢ompatibility Wwith VED A FElin[this Tespect [(these ¢umulative[¢onstraints Wwork asbefore). Note
thatwithoutfull Telimport VED A TF E might fail o tipdatethecoefficients When(periods [@rechanged.

Remark(2: TheTIMES$hell [ WVEDAFE CcurrentlysupportsonlyCalfew specialtypes of ( TIMES user
constraints [(the[CUM [donstraints Tentionedabove, basic Market[shareconstraints for fechnology [groups, and
bounds [onThefotal[sumoflinput/outputflows, fotal [dapacities, [or iew [Capacities[6fTgroups offechnologies). Tn
addition, meithertheWC ATTRAttributesmorthelWC R SUM,WC R EACH,WUC T SUM,UC T EACH,
UC T SUCCTor[UC_TS_SUM/EACHTqualifiersaresupported. "Consequently, onlyCalsmallpart[ofl the
various(fypes[of TIMES WCIdonstraintsarelcurrentlylavailableinder VEDAFE.

3.2 Activity-based transformation equations by using PRC_ACTFLO

Simplelactivity based[transformationl ¢équations represent one common!/typelofl process equations
frequentlyheeded [in[ TIMES[models. In[the [ TIMES user[shell VEDA[FE, the Inputland Output
attributes[¢an/belconveniently ised[for[specifying[fixedtelations betweenthe[process activity and
individuallinput[orloutputflowsthat(arenotpart of the primary/group [(PG). lIn[standard[TIMES,
however, [therehas[beennomeans tolspecifylalrelationdirectly between(the activitylandlalflow,
becausele.g. [FLO FUNCIland[ELO_SUM Idperate between [flows/only.

The[PRC ACTFLOparameterlis uised in[ TIMES [for[$pecifying[ the ¢conversion/factors from[the
activity[tothe commodityflowslin[theprimary commodity[group. In'the[ TIMES version(2.1, the
parameter[has[been!generalized in[suchlalway![thatlit[canlalsobeluised to [specify[the conversion
between [theactivity and anylindividual mnonPG¢ommodity.[Consequently, whenuised [ for mon PG
commodities,[ PRC_ACTFLOUworks[ exactlylinl thel same[ way[ as[ the Input/Outputlattributeslin
VEDA_FE.[[Thisnatural/generalization/canbe [Summarized as follows:

PRC_ACTFLOspecified for[thel primary[ group (PG)Lor individuall commodity in[the
primary[group|gives(the conversion/factorbetweenthelactivitylandthe ¢commodity flows
inlthe [Pprimarycommodity/group((as/in[previous[versions).

PRC ACTFLOIspecifiedforanlindividuall¢commodity(notlin[the [primary group gives/the
conversion [factor between(the [activityand[the commodity flow [0fithe mon PG commodity.
The resultlisafixed [transformation@quation Betweenthe activityand [the flow.

Thelgeneralized[PRC_ACTFLO [parameter(canbeised [for dllltypes[ofiprocesses, including [duxiliary
flows[0flIRE[and [STG [processes. The(limitation[oflthe parameter [is that [youcannotdifferentiatethe
parameter(valuelaccording(to [timeslice.
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3.3 Enhancements related to storage processes

The TIMES imodellgenerator [providestools for specifying[the following[types(dflstorage processes:

Standard [timeslice storage[(ST G without [additionalstorage typequalifier)
Day/night[storage (STG+NST)
Interperiodstorage (STG+STK)

The lenhancementsin/the (current TIMES [version/include lthe following:

Day/night[storagel Jprocesses[ lcan operate[ Jat[ ithe /ANNUAL level ‘and[ can[ produce
ANNUAL [levelicommodities. [Thislisuseful forleénd usetechnologies [thatdirectlyproduce
ANNUAL [levelldemand [commodities, [for whichlaload curve hasBeen(specified.
Thelhandlingoflthelinitial 'stock [oflinter[period[storage has[been/improved, [andit[works
now welllforbothvintaged and mon[vintagedstorage facilities.

Storagel processes[ canl now [ producel and[ consume  auxiliary commodities (emissions,
electricity, [fuels, (wasteetc.). [Theflowsoflsuchduxiliarylcommodities canbe [defined [to be
proportionalleither [to [the[activity, the 'mainlinput (flows, [or[the main output[flows of the
storage.

3.3.1 Day/night storage

Day/Night[ storage[ processes! that produce /ANNUALI level demand[ commodities[ can how[ be
modeled as(either(genuine(storage[processes or mormal(processes(withad might storage capability. [Tn
bothl¢ases!itlis sufficient that[the[process/typelis definedto be '™NST'". [If the [processlis defined[to
operatelat[the(DAYNITE [level((or[anylotherlevel thanfANNUAL), [the process/Wwill(belalgenuine
storageprocess, butliflit[is[defined[fo [operate at the[ANNUAL [evel, (it Will Be[d mormal [process. [[In
bothltypesofINST [storage, the demand/commoditylis[produced(according/totheloadcurve, butthe
charging/can(be l0ptimized sothat it[0ccurs at mighttimeslices(only. [However, when/the INST [process
is[almormal(process, it[can(beldescribed(inalllother tespectsjust[ds(any other[énd ise[technologies.
Forleéxample, ¢lectriclheating[systems with[dccumulators(¢an(bedescribed (basicallylin[the same Wway
as/directlectric[heating systems, (but with[the/additional night(storage[capability.

3.3.2 Inter-period storage

Thelallocationloflthelinitial [Stock[oflanlinter (period [Storageprocesslis mow [eft [fo (be optimized by

themodelbetween [thevintagesavailablelat[the beginning[of the modellhorizon. [Earlier(the whole

initial’stock 'was(allocated to[the mewest dvailable vintage, [Which/¢ould[lead o linnecessarylinvest[ |
ments. [Thelinitial[stock [canbe[specified by using[the[STG CHRG parameter, which/is[interpolated

solthatitlalwayslincludes[thelyearlat[the beginning[ofl the model horizon[(B(1)[1). Thelvaluelof
STG_CHRG nlthelyearB(1)[1isised/as/theinitial[stock[for inter [(period [Storage.

3.3.3 Auxiliary storage flows

Until[TIMES[version[2.1.0,[Storageprocesses/¢ould mot havelanyother[commodities [that[the[thain
commodity(that(is(stored. For[day/night[storage, however, thelinput[and [output [commodities [¢could
additionally[bel different from eachl other. In[the hew[Vversion,[ this[testrictionhasbeen telaxed.
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Storage[processes cannowhavelanylamount oflauxiliarylinputlor[output/¢commodities, ds Tonglas
theyldre(distinct[from the ain storage(commodity. [[Theflows[of'the auxiliary[commodities can/only
beldefined[to [befixedly[proportionalleither to the activity, the main/inputflows or the mainloutput
flows.[Themain(flows[oflfimeslicestorageareidentified (by(the set PRC STGTSS(r,p,c), and[those
forlinter [period(storageldrelidentified by(theset PRC_STGIPS(r,p,c). In day/night storages [the hain
flowsconsistofl Jalll lcommodities[ lin[the primary[Jand [lshadow[groups[Jofl ‘the[Jprocess[I(see
documentation).

Theltelationbetween(the auxiliary flows[and thelactivity[or main/flows[should (be defined [byuising
the[PRC_ACTFLOland[the FLO_ FUNCIparameters. [[If/both(the[primary(group [dnd(the main[flows
ofl thelprocess[ consistl 0fl the commodity 'STORED', [and[ the[ auxiliaryl commodity is["TAUX', the
auxiliary[ flow[canbeldefined[in thethree following[Wways, [ ¢orresponding tolthe ¢ases[wherelthe
auxiliaryflow is[proportionalto [the [activity, the inputflow, [0r [the loutput flow, [respectively:

PRC_ACTFLO(r, 1 [p,'AUX") ITAUX [proportionallto [activity
FLO_FUNC(r, [t p,'STORED',"AUX',[s) ITAUX [proportionalto lihput flow
FLO FUNC(r, 1 p,'AUX',"STORED/,s) ITAUX lihversely[proportionalto [output flow

Remark: Mn(the TIMES fser [shell (VEDATFE, [fhe(FLO_EMIS [parameter WwiththelANNUAL [fimeslice[¢an
alsolbelalternativelyisedlinstead[oflthelfirstTelation fype (FLO EMIS(r, , [p, "ACT',TAUX',TANNUAL")).
FLO_FUNCTisleurrentlymotTsupported by [VEDATFE, Tbut[the secondtelation typelcan belinMmost[cases
definedinder[VEDATFE by tisingthe[lVDA FLOP [parameter(assumingfhatthelinput flowis inthe PG). The
thirdrelationfypeSeemsfobecurrently insupported ih (VEDAFE, [dueTothe Tack[0f [FLO_FUNCIsupport.

Theselauxiliary[storage[ flow![telations have been implemented byl addinglalnew TIMES[e¢quation
EQ STGAUX(r, v, 1,0 p,[c,[s).[As[thelauxiliary!storage[ flows[ arelrepresented [ byl standard[ flow
variables, any[flow(related[cost attributes and[UC[¢onstraints¢anbeladditionallyldefined[on(these
auxiliaryflows. However, no [fransformation/equations¢anbe(defined [between [any [duxiliary [Storage
flows. Therefore,if, [for example, somelauxiliary flows[should[also [producelémissions, also these
emissions(shouldbe(defined [0n(the basisoflthe dctivity[or mainflows, andnot by defining(a(relation
between! the auxiliary[ flow [ and[thel emission[ flow.[ Consequently,it[is[requiredthat[alll auxiliary
commodity(flows[telated [fostorageprocesses, whetherénergy, material (0r[emissions, [are[described
by usingthethreetypeslofirelationsishownlabove.

Oneldoncreteléxamplewhere[theseénhancementsfo [the[storage[processescanbe [Very usefullis(the
modelingofl waste[management, and, [in[particular, the ‘modeling[of landfilling [of different [types[of
waste. [ Using[inter[period[ storagel processes| for[this[purpose makeslit[ possible to[ conveniently
incorporatele.g. the following [features/in[the waste hanagement hodel:

Modeling[ ofl methanel emissions| from landfilling[in[al dynamic[Way[ by[usingfirst[order
decay( functions(for[thelgradual waste decomposition[(optionally with[different [rates of
decay!for different Wastequalities);

Modeling[ ofl other[ Wwaste [ management[ and[ emission[teductionloptions bothbefore and
after(landfilling;

Incorporating[ gatel fees[to [ landfilll sites[ (by defining[ costs onlanlinputbased auxiliary
storage flow).

Thelfirst(order decayfunctions/¢anbeconveniently described byusingthe [STG_LOSS/atribute, and
thelémissions(bylan(auxiliary activitybased storage flow.
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3.4 Enhancements related to FLO_SHAR

The[ TIMESIFLO_SHAR parameter(¢an/belused toldefinel ¢onstraints onltheshares oflindividual
commodity(flows!(in/the total flows@among/d[group0flcommodities related [to 'the [Same[process. [ This
parameter!(isparticularly importantwith(respect(tothe calibration 0 fI TIMES [models. [Unfortunately,
FLO_SHARI¢onstraint[groups/arel ¢asily overspecified. Al common[examplelis(thelcase[wherelall
commodityflows/in[thegroup shouldhave afixed[share. In[this/case one ofithe flows shouldbe left
without/a[FLO_ SHAR [constraint, becauseotherwiselthat would beleither redundant [or [inconsistent.

Thel hew( version[lifts[ the burden[ bf’ checking[ for overspecifications! from[theluser. Thel model
generator now ! identifies imany![ types[ ofl redundancies/ and[ inconsistencies! resulting[ from[ over![]
specification[0f[FLO_SHAR [parameters. Redundant [parameters [are normallytemoved Wwithout[war[ |
ning. [TIMESalso [makes anattempt fo fix[inconsistent [FLO SHARI[constraint[groupsbyremoving
somelof'the[donstraints, (butlin(this(cased Warning[is[also Written into the[QA[log. [Such/corrections
are [typically(related [to [Only[slightlyinconsistent[constraints, and [theseshould have no [impact [on[the
intended modelbehaviour. Nevertheless, the liser[should/check [thecauses [for[these Wwarnings.

Inladdition to [the[consistency checks, the [FLO SHARequationshavelalsobeensomewhat/genera’
lizedlinthe mew [version. [ The [feference [groupofithe [parameter [ismo (longer [tequired [to [be[in[the[set
PRC CG.TInladdition, [ifTdesired, [it [is mnow [also [possible fo [Specifyla[relation between alteference
grouplandla ¢ommoditynotlincludedin[that(group. This(latter relaxation Was introduced [primarily
duelto the[temaininglimitations oflthelVEDAI[FE[shell[(the [powerful FLO FUNClor[FLO SUM
attributes 0f TIMES (are ot [yet supported),(andshould be éxploited with care.

3.5 Enhancements related to IRE processes

Thefollowinglénhancements have been made Wwithrespect to inter[tegionaltrade (IRE)[processes:

Commodity(typecanbeised as[the primary/group oflIRE [processes. [Asldltesult, dlllcom[]
moditiesimported orléxported/throughltheprocess will beincluded/inthe primary/group.
TheFLO BNDIparameter/cannow beised for(theimport/export flows0f IRE[processes.
The Bound willl@pplyto lthe[sum/ofBothimports(and [éxports 0flithe[given commodity.
Whenlising the VDA éxtension, [FLO_EMIS (can(beused onthe activity [0f IRE [processes,
bylspecifying "ACT'[as the[source[group. Similarly, IRE FLOSUM [¢an(alsobelspecified
on'thelactivity, [in the sameWway.

Toplentries areautomatically/created (on(thebasis 0f IRE_ FLOSUM and [FLO_EMIS.

3.6 Revised calibration of the Climate Module
Thelcalibrationofithe[Climate Modulehas [beenrefinedand iénhanced (in[the following aspects:

Thelhistoricaldatalon¢oncentrations andtemperatures are mow assumed to [tefer toénd
oflyearvalues, [in/conformity With [the[convention isedfor theclimate Variables.

Thelthass [balance équationscan(be(calibratedfor the first[period by using ‘threelalternative
calibrationlyearsB(1)—1,[m(1)—1,[andm(1).[Whenever[D(1)=1,the first Ttwo[alternatives
arelequal.[ Theldefault/¢alibratingyear(ism(1)—1.[Thelalternativelcalibration(years ¢an(be
activated [byusing one oflthe following [two settings(in/the run|file:

$SETICM_CALIBB lCalibrate[dat(the [end (0fTB(1)—1
$SETICM_CALIBM lCalibrate(dat(the [end (0fim(1)
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4[1CodeFixesland Minor[Adjustments

Variousminor[adjustments’and¢orrections have beenmadelto [the ¢odelsincelthe[ TIMES [master
documentation/wasfinished [in[April[2005.[Smalllimpacts/onbackwards[compatibility(can arise[only
in[a[few[c¢ases/(marked[with[©). Thefollowing(list'Summarizes the 'mostimportant[fixes'andlother
minorimprovements (since version[1.4.0[(June2005):

Version(1.5.0242005(11(01
Bug fixed related/to [dalculation o fiflow costs (O fIRE [processes.
Bug!fixed related to [costs[from(capacity(telated flows.
BuglfixedinlUC_COMCON.mod, whichlreferred(to mon(éxistentvariable;
Bugfixedlin/dalculationlofldosts/duelto TRE PRICE.
Bugfixedlinrelated [to [shaping [0flémissions whenREDUCE=YES.

- Bugl(fixed relatedto reporting (0flauxiliary flows [fromIRE [processes.

o EQ_INSHR/OUTSHR [changed to belgenerated(at(the Tevelofitheflow [variable[dueto
problemsin(the [original formulationwhenl(the [processOperatesat ANNUAL llevel.
Several FLO_SHAR [consistencylandredundancy/checks/added.

Various performance limprovements, [@speciallylinlinterpolation/and(fixed [cost[dccounting.
Version2.0.042005(12(01

Damage [functions now (work[also forglobal (CO, doncentration, if CO2[GTCis used/as/the

emission commodity.

AllETLequations/changed (tobe triggered by [SEG(r,p), whichhasto [be provided anyway.

This[change facilitatesmulti/tegional clustering, for Which anew linput [parameter

(TL_MRCLUST)landameweéquation EQ MRCLUare introduced.

Memorylusagelofithe modeligenerator motablyreduced by improved matrix(reduction.
Version2.1.022006(0615

The faulty version of[EQDECLR.tmfor TIMESIMACROlinv. 2.0.0 was|fixed;

Bugfixedlinthe reporting 0f'storage flows, which(could linherit [activity values;

Bug fixedlinthe[stochastic reporting[oflClimate Module [results (withZero [émissions;

Bug fixed/inthe reporting ofprocesses withmo(activity variable;

Bugfixedlin/the[0bjective function/component [related to[COM_CSTPRD.

Buglfixedlin/the flagging[0f RHS COMxxxlin/the(case 0flCOMIdostslor UC COMxxX;

Bug fixedlinthe ETL [extension related [to [cumulative capacities 0fICase[1blihvestments;

Addedsupport foruising"ACT'in PRC_ACTFLO;

Addedllevelisinglof UC_COMPRDIand[WC_COMCON parameters;

Added[automaticigeneration 0f NCAP_AFAC for[passiout CHP (VDA extension);

Changed [preprocessing 0of FLO EMISIso[thatliticanloverride VDA EMCBI(VDA);

Changed 'the mame [0f'set [EXP [to [avoid future[conflicts with[the [EXP function;

Smallimprovementshavebeenmadelinto [the QA [checks.

Alllithe features/reported onin[this[information[note, [and(all[previous
versions 0f TIMES, willbe fullysupported/in[forthcoming
releases 0Of VEDAIFE/TIMES!

Forlmorelinformation(on/the ETSAPmodellgenerators, TIMES land
MARKAL, contact the[ETSAP Primary(Systems/Coordinator
(GarylGoldstein, DecisionWare, Inc, ggoldstein@irgltd.com).
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