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e I)mnm B:emmn and Jane Mtvlcmm ‘
i Aum nhm; Bm c:au Qf Agnculwml and Rx.mmm, Economic

Alst Anmmi Confcxuﬁncu of thie Australian Ag,t munuml nnd
‘ : Resource Eeonomies Sociely
led Loam Qm.em]zmd, 22»24 Mnuary l997 g

lu the interests uj pmnmfing Ljf cieney it tlu: pmductirm (mrl durr lbmmn a/
electricity the first phase of the National Electricity Market (NEM) is about to e -
introduced which will link generators and vustoniers in News Soutl, Wales, Vmcn et
and the ACT. One of 1 the kev design pr ineiples for the pm/m.sad National I“h’c*lrwzo :
* Code, which will unde!prrt the operation of this new market, is to maximise the

potential for competition between participants while maintaining system security,

However, any pmvzwd industry structure prabl:*nw gwm(t, mem mazl\etpnw«s (:3[ V
a gwmmtm' is bcycma' the scope q[ the Codan ; ' s

v Mm’]\el cnm:'antmtwn 4 nd the size of clan;:md m/mzw o c‘a/mem: muz!ly Jeiemzum =
~ witether or net an individual marker nluym faces a residual demand curve and is,

- thus, potentially able to influence the spot market price, The analysis tndertaker in
 this paper suggests thet large generation pm‘!folws would be i a position to adopt
 non-competitive bidding behaviour, particularly in high demand per fods, The
- modelling results indicate that such strategic hehaviour lias e potential to lead o
significant increases in electricity prweswlmwe 10 the bage case, All guwmmm in o
the NEM are estiniated to benaj‘ijr oI imwgmbdm ol ?;y 711;{}(}1 p(m;e s, m w: ms
»affuqhwnpuzzfmg .wupluw& " T ”

{‘his mtemh jras hewit ﬂuppmml lin;mwlly by fhe Mslml 40 t:'om ‘mion mzd (funwmcr wmmi;s‘ixm ;
“Phe focus of the ppee is oit the potential for Aon-coinpetitive behaviour by pencraions i e National riecmcity Mnrm It ;lm.*s‘

e ot ;lnply um am pxmwimmrg gmeri\lnra h*w;» ﬂdbpmi iy \muld 'hdapl g ut‘ the mmﬁrgiw :tl‘cnu& ltr m «lm p‘!p«:r S

JA‘HA';{;E ,pmj‘ec;; [1;6,5: ‘




V‘T't:}i
~ willaimto miniinise the cost of .satxsfymg load requucmen(& based on dlsp'uch offers
L ,genuamrs and b\lbju}t to g,encmlion and network capucity constr Aints. It-is dwbncd 10‘

~ensure Spatmlly efficient spot prices, where spatnal pm:c d;f t‘cmm .\l# are 1o gn.au.r th'm lhc: b
: kcoats a.ssacmtcd wnh electri xuty Ir*nﬁnusmon, : : o ;

'In parallcl o ret‘orms bcmg undertaken ina widc r:mge of cduntmes, thce Australian":

. Natwnai Electrici ty Code o[ Condact \sats out the market arran,

. Introducilon -

In ilié.\ mtemts of plomotmg, eituc cncy in (hu produduon and dnstnbuuou of elcctri ‘ity ;he' P

Xfxrst plmse of the N.mom\l Electricity Market (NEM) is about 1o be mtroduc«,d{which will St
: lm gcnvm!m.s und customers in Ncw 50uth Walcs Wc.tona and lho ACI‘* ln thig ue\v" e

oPchs.icd by lhe Nauon.\l Llccu mly Mmket M‘umz,cmcut Company Lim;led ( ‘BMMCO), i

¥ ;'How ver, gmn lhc r:ost struem:es of clccmcuw gcnemlors *md tht.. lmﬁtcd numbcr cf '
. mquet* pfxruc»pams, nonncompeuuve behavmur wnu]d have 4 signifi cm‘s xmpact on. b|ddmg
~ sirafegies and the overall efficiency of the NEM. In particular, bidding above marginal cost
= 7»_~ymay lead to sngmﬁmmd:stomanq in the NEM both in lurms of hl},ht.r pnces and mmctud
output. In this paper, the scopc for sm\tez,ic bt.h'wmur by large generators is assessed and
the potential pricm;, and gm«.mtor revenue ouicc:me% res u!tmg fzom such beh,wmm* ae _
~ quantified using an «,fmpmcdl m()t fel of the natmnal clecmc ty" m'\rkel dcvaloped by""
: ‘ABARb : ‘ ‘ :

rn sectum 2 of the paper an ovcrv ew of Ihe NEM in Ausiralm is px ondc Thi&; is foll

by a d;scussmn of the varwu$ nowmmpchuve pmcm strategncs that mng,ht be abs

the market, t*lkmg into accoun t the pnmculnr fcatures of the Auslmhan clectri cny market a §00 i -
' ~well as the exper iences from the UK clccmmty market rcform, The cmpnncal model m_ &

530

. debcnbed in section 4 and. followed by a discuwcm of the potential pru:mg and rchnuc' f'
~ outcomes of strategic behaviour in the NEM. In the couclus‘nou :
. @ﬂmmarnsedL and possible solutions to any market dtatomonsa, ‘

2 Overview ofthe National ElectrlcltyMarket

clectricity supply mduatry is und ‘rgomg s:gmﬁcant atructural and rcgul'tmry reform. ’Ihe

;’éntS for the operatio of




2 mmkct throug h w}uch all elccmmty is lradéd.
nmrkcl is ﬁmwdcd befows

- pe nmi All &cnmmr\ wm a mmmty M’ over 30 meg*xwuts (NlW) are rcquued to put, in
- offers for thw -output. On the dunan;i side, eh;; ble custoniers with electricity consumption o
- level mcm% the threshold eriteria $et by each pm;cnmtmgjumdmumf. and who dlect to
‘ iticipate i the a{lf\t market can bid for clectricity, The spot pmcm gmemmr dlspmM 1d
L cu,smmcrs foads are defermined mmugh a eeniral dn*parel: Process, Subjeet to syster :
mhar opcr:\tmg s:umu»u nis, generators are :hapai:.lmd in merit order with the Towest pnwd

generator cimmmhad first to balasce suppty and. dun and. The u‘mr;,nmi price lmd
_ﬁmpnmhed ing gwm m«*&dmv period sets the market pmce for that period. Spot prices a

~ different Toeations are adjusted for network mnsn ints and Iasscs* Even 1110%11 al

I
 cleetricity traded mmt be (Sﬁpdtuhg}ﬁ through the pmﬂ the Code does not constrain bilate al
~trading contracts Qum
: mstmmcxm md clo not guammm physm 1if dehwxy of etu:mmzy

: Iumugh tha bm:xci, mb;wme M‘ tlscsc pmpmd mmket dmgnx amngemem» is to ;
- ,the mmmn of a u)mwmwz: NEM, the xmiustry structure cmmging in p.mimpatmg t;t,i s :

-owill 'ﬂse hm rmpm'tamt xmplu‘:atmm for u‘& dmtmmmm m‘ dﬁ&m;m mmmﬁuon in .1haz~
- NEM. Mar S me ;

, mdw duat j\lrﬁdmtiﬁ’im m dr:t rmme btzm gnvczmmenm

. mstmcmmxg; of their nicqmn} fsupp y industry along different Tines zmd o vancd 1
' f‘mmes, To date x‘cfonm in participating jurisdictions have mvnlvcd the: ‘

= corporatisation of state eleetricity ummey P

* vertical sepnl tion ol’ the g ;,nm.r'mon fun

. gmdmt pnmus.mm nfgent’:mtion anddmtthmn assets in Vscmn.i, and e
A pmgre';swez introduction of com;munon ut the net‘ nd thmugh um prcw, _,cm m"‘ S
B ;supplicr i:hmcc for wmumble eusmmcr«. ‘ :

: Iinw::w:r ' thc: pmvibmm m‘ xhe Cme dq nm prcelude xndw‘c:um generamr,s t‘mm bidd n;, e
‘bchwnour dcsmucd o exploit xmy mnrket ww‘ }thcy xmght have, ey

’a, the spotmarket ﬁxn‘*lng,é:mems* These Gmﬂmc&x mn f‘namﬁl e

hﬂv& umg, embark ‘Unihe S




3, Potential for non-competitive pricing in elcet

While much of the literature on oligopoly pricing concentrates on ﬁrim competing over

icity markets

 either price or quantity, the bidding process in electricity spot markets is such that firms S
compete on both price and quanmy, by placing bidding schedules to lhe central dispatch

i the rcsidunl dcmﬁj‘ \lf cm»c u)dlldeb lhe cthhnum bxd functmn of lhb other suppl;er, Their ;

fesult § is a Cl‘oumqt Lypa solution where a s aller numbey of firms fdw »tetpw marginal | :

~ revenue curves and clu.n,,fme b 1d in mcper »upply bnddmg whcdules', rcwltin;_., in mom*«
monnpblmm (mtcom«‘ ;

‘ rsystem chmpcmr mld Mc,yct‘ (1039) pmvujc a thcmcilcai analysis of OllgC)[)O“SUG it

‘vf(m; ;d;ef F’cihr .uxd l('ubm*d (1993) crmcmcd tlw smcmtlmcss a .aumpuon and pmwdc an




 thesize
5 %wﬁadc of me dny in order to obtain murket share, T hey cayinot rcspnn

- In m\w pmmt mvx!ys sw whcrc: «trme;,,ia playc,w a xliawed to be more rcsp

- \'uy fcwfnn‘\p‘iﬁrit’:nl

o l:.cmmmm :\nd Harhard 1,1995) 'lhcy examing tlw pmeutml I :
d.ty types (for c,xmnplm winier ¥§ summer, wu.kcml vs weekd.ty) and mﬂume Arange. of
‘ wlu;,)mlmv bxdtfm;, s(mu,ges whc:m the high bidders are assumed to pizmc bids at mu]tlplch

~of margmai cost. Strategic playcrs are ot given the m;t;mn af udjustmg bids according o

hid Tow in off

| d e
“demand events (like cold spells, or g@ncmmr break downs) by LXp loiting their larger
vesidual demad, The result of this analysts was it in the year 2000 in New South Wales,
there W auid be sufficient market power to expect nonmmpeliuvc: pncmg in cetain day

their residual demand, whxch meins ﬂmt thczy are | peak

thcr o vcry high o

types, even if the (then) mnnopoly way broken dmwn into 3 portf‘ohm of g g assets, o

sive to their
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: Smuh Amtralm -

; ecc)nccntmucm in cac:h 5tu£¢, wluch is shown in t.xblL l I‘hc potcnnal for s;rawgnc beh:wmur- Rt

“

v m xh«: Ss:mth Austmhan mar*ket is obvmu&, bacmm c)f the srg,mf;cqm bpatixﬂ motiopol;

- ,arc strongly mflucnud by w‘au.gm behavmm in me New Smuth Waln.s mrk
have t}w towcst cmts and nrc g,,uar.mm:d of dsspmch 'at,-marginfﬂ cost,

s r:emrer on nnn»cumpt.nm'c lm;ahavmur m New S()lith Wnles nnd saurh Austmha, ‘




oulpm Q Lq” thz, siratq,nc player has xmu;,nml czo:,:t ej, c.np.muy h and dgtemmes;

. outpm qj zmd pnce mis B, ac:coxdmg, s wimthu mey are in & 10"" demand penod ora hfﬁh e
e .demmid pcxmd ' :

L Lawr]mmm/ pmiads, whc:m awch$2+~5(;~)$c,~] .
E _q.-KP B”c 25 P
'2 Higlx dmmnd pwma's' wherc #HIJ(Q+2 -!wg%}be :

4 ~iawbg-e)/{c2+§9wm B ﬁtwb{Q&%

'In il clw:d mnrm th au s;:zme:: b:ddem b;ddmg the.nr mtm: c;;p&;my al marg ual o8t , then oy -

) _

"Kf : zmd }3‘””“ D quwer there aea number of’ reasons why thiz cnmccur.u 5

o ‘L : :
. fby both demand z:hzmges in thc: fieig) xbcmrmg marke:x, and prm c:himg,c}a m'thqlocat marketg :
L then the Cournot mmec ure gy not Tmid Mmeover, even in the South Australian |
Wheru all rival bids including imports are éonsiramed by capamtm the
;,‘,mui«mtca a stanc mppodumiy. Because of the pmeﬁual Timits o mar‘m pc:twe ,
- context, bidders may ;.hoos*e not m funy e);plm( ’lhe m.lrkéi pc»wer af‘f‘orded to them aven mw
“glthemmmarm, Tl , s G

| VPatrn]iigl Zf?;‘zits w0 ;fmzzmznﬁeﬁﬁv@ljlmlxiz.wim,w in the NEM

: ‘A numbcr r::f auﬁmrs hm arguad that c:ontrach wiu ba c,ffecuve in w&ucing market puw(:rj‘,' .

Slmxlarly :dn th"" ﬂhzﬁyms 0"; t}m 50011’1 Au*stmlmn m'hrknt, Stileriam Robi :




= and Chan (l996) ﬁm} ﬂm vesimng mntmcls* aef on h:ﬂf’ of ETSA’

L [‘A.,smmtion of Australia 1991). ‘Pherefore, even s
there is potentm fm‘ ahm mrm f:XpImmucm c:i‘ the mnrm

s Amiraha m.aybehmned

$ gcncrating capamty
~ would reduce BEISA's nmtke& powcr subatanually Clearly, v ting c:nnnam do limit
market power because they represent & form. (‘.xf‘;pms: regulation,
o i’nllcw that bilateral hedging contracts in a free mmkm will offer any insur ance against
. strategic. beh.wimm Any generator who gns a u:mtmct to aemc‘ 4 price belcw the

Iildw&:vcr it dpcﬁ not .

mpu;led spm mm‘kel pm:c wmxld be expected to mcuu~ financial loxwz, so it qhmﬂd bc', e

,prcemd that mmm prices include any margin abova mmgmﬂl cm resulcmg fmm
' stmtcgle hebavmnu' in ihc’: :»pm marl;ct. ’ « : ~

’ Amort, uqf:f‘u mlu for wmmtx may br: 10 pmmme thf* tmnlf:siabxlx y of &he [ cnerati

i su:tomvcr the ltm;,, term (New‘lmn;\, IQQ?) Bccmusa of thml high sunk costs and genemlly‘ T
',:vvmwcr oper: aimg costs, existing guncimm‘s can ai‘fnrd 1o operate at pucet; below pomnﬁal - f
~ent ants’ margm*ﬂ cost Iong cnnwi* 10 xmkc» entry unpmhmb!m Contracts allow nmamml ~

, mtmms fo lmh in prices at the pre-entry {pra price war) level, and, themfmc, encourages ‘

: entry and limi ts strategic mncmg bélmwom to the enlry inducmg pnca Newbcry (1995} e

z . uses the UK G}Cpm‘lencc to support his m;_,umem ~ the ability of mdcpendcnt powet
S prociumrs fo enter info Iﬁ«ye’u‘ contracts with the dwmbmm led to the entry of C’ombmcd‘ b

Cycle Gas Turbine r(:(LC:'I") capmaty amm,mt,mg to :rrmmd 15 per cent ol‘ mwl capaﬁity by] o

the end c‘)i‘ 1994«%’15. ,

' “Anmhcr f‘chr wh ch :mpmﬁca n' th& lcml ol‘ cnntebmbdxty in the NI“M mmr ”ek

~ medium term is the lead time ¢ quimd I‘m the construction of new pnwa ‘ plants, l’nr e |

axamplu, gaq {uthines take m east two years o be construcied (Blectsici ty Supply
if polential entry may prowda a limit to =

e uansmtlunn in the mc:d;um iezm,
l}y ?ncumb ats

~ Anot e mwmial mnstraim on mnwcc;mpetmve br:hwmur i :ho 1
,mtewcnncm To thc czstcnl that big,h pmces ﬂre ¢xpc.ctcd tcz mggcr me’muorincuon of

reat of regulatory

| 'appmm ﬂmL 50 a‘fcsmz of pr cm' eguhtmn may .bc pm iri piaéa in Soum"m “mﬁa vm & B f
l‘,‘r in. Sﬁuih."’



' mrigmg fmm ixruund SBS pc,r M Wh in Somh Amlmum ’l‘hg f‘umhimy m invcést,mcnt in g,sm

e ’mrbmes will ﬂapcud on wln.th:.r the costs of mvmtmam ean be recovered thmug,h t}w .

~ exeess of the average spot market price over f ‘xrgmul cost. The iemﬂbz‘ity of Lnu;y m
s ﬁ:ffercnt Iav;,ls qk camm ,ulisntmn h mnsxdcmd m mblu e : :

TR xpect;.d Dmpa en Avumg,c »‘,:pm
- thours per day) Prm@cﬁ/rviwma ‘

A 60- o R0

- '»V'pDWer in the NEM

s ‘MmiEI Dwérlptaon




h rﬂpxeScn(s random Jurccle autagm (fm th(:rmﬂls) and mndom ‘ ﬂﬁWS‘ Qf wagu

i ,‘me Snowy Mountains Hydroelectrie Scheme. The model has been developed wsing the s

~ Extend simulation software, and employs a modulir apprc)uch 1o ;he mnstmcsum of e
- var mm c,ompomnm oﬂhe mmkq de.scribu:i belnw, o »

, f'l)czmmul : s
- State r:lmmmiy foad § is xepmﬁmcud by & lom dumﬁcm curve, wnth sysmmaﬂe varistion

(according o season) as well as random but serially correlated shifts on a daily basis. In the =

~model runs diseussed in this paper, three :cprcscnl.mv& p

riods per day are hms:zn, in

il wmch tha loud mwcuxmd with 17, 50 and 83 per cent pmbab;!mes on the load duration :

 cuve are uwi to rep et peak, sbmlldar and buse loads mspg:mm]y. An example of tha =

8 Iaad,s pmd clcd by lhe slutmlmal mmiel is :men infi gum 1i in l‘ne appendxx. i

 This mmmwmn is usad mdfmw aseries of‘ ,«,hxfung demmd ewrves for dxffm nt times of
the day. Ateach demand node, bids e mmade by 2 repre‘;entauw eustomer whi h shaw the

- prices at which the customer is willing to reduce or increase loud, Demand elasticity of = 7
0.25 Lvaluated at the. mcdmn lﬁml on i Lypmal wwkﬂay is used for the analysis prcsentcd in

L this papen The sensitivity of xhc rcsmls to the demand lewny a*;sumptzm has been tested :

~ penerators are wi‘

55 under a range of efasticities -0.) to -0.5). Changing the demand ¢ Jasﬁcny does not alter the
‘:elanvmes bt on yaffeu iha magmwde arrhmewlta. : : T el

£ ’I’Izemzal Gezwz :zimmr

assumplzom are shown in mbr: AI The mﬂmbihu ni slow z:tart !hermai planté'mr

 phodeled by a&.&uming umt m mmnmnm cipacity of euch c»peraung; unit Is bid in as self- .

dispatch. I

; minimum Joad in cases of excess generation, Genc:mlly, the generator mce;ves some
: ,pnsmvc spat market pmcc for ity aelf- dz,spam/f cmtput. and in the mode). it is mume that
i the gencmmr wiu shui dmsm aumnifﬂw mmgp prwe rwmvcd ib b"lw jtb ﬂvoxdable cost, -

ewd at anﬁganve price, which is {he price that g _
ling m pr m m/md mc: Lu;,h costs involved in reauaing load below the



the simulauon, zm qusmily cmxfm Liy compa,utm gcnemtm can vary due to rﬂndbm
oungctt xmﬁ plannc shmdowm G

- ids by opmmorq ol peak 1Imxmzx! plants am asz,mm,d o he mmpf;!uwe n thc cases n(’ e
 Victoria and New Smuh w‘u@ 3. The assumptions used m mmcs&nt the eom nml ¢apac ty]

coonf gm« tmbmm in e,,u,.h Slate am simwn in tak xitmi e

: 6nwegm b:dclmg !mlmwmu'by I/It'niml ;,c*mzm!m*s' S
~ As discussed in the previous section, bidding | hehaviour is cm)dnimnal on lhe txpw fal xm

that 4 strategic plﬁyer will face a residual demand. Tn each siep of (he simumima, the
~ steajegie player assesses its likely Jevel of residual desmand, which is determined by forecast

- ~ This mcdal d;stin;,uhhw bczmm the mmum of mcr mn power wailabla, and th

£  f is mssumcd fobe based on (;aurxw ;mgéciun,s about supply by the ot

~ load, and c,xpccted st )ply by rvals in their Jocal m;nku (neluding net trade), These
‘ mpecmtmm ate based on the most recent observation for 2 mnnlm‘ demand period, wluc:h

- likely o be a good predictor of cutrent period rival dnsmu,h, due to tlzu serial ch,Ja(iun T

Joad and in phmt availability. In cases whm stmtc.;;,ic bidders expect to face a ros)

© demand, they are assumml fo de(ermma pucn m;d autpui uwismns based o tlns wdual: o

o deymand corye,

;Th;:z Snnwy Mf)zmmm [I;,dw Flauri;* Autlwrizy (éMl—I"' AJ' S ' Sht
The amount of pmwcr available at any point in. zmw is dcmmfned i‘mm a delaﬂeni o
hydrologieal model that fs deseribed in el in chc:marm, Beare and l3lfuumn (1997)~  o

e lh al can be stored for i‘umw e, River run- pawer i Dbid at ‘SQ/MWh. us it m' no

' nppopmmty casl, Iti 15 assumed lh’ll the SMIIEA
a rcsudual dwnnn;l curve wluch is aggregated ﬁrzm-se the different regions,

; biddexa, In order
~ foration fhe searee hydrc»clectr ¢ eapacity over ¢ c*yrmn a shadow ¢ost on current relmes"
s used when dgu,,rmmm;, stmte;,m bids. This slmd’ow cpst is determined imratmly suah, L

’ h’*‘* “*SP“‘“'I “{W'& ﬁ‘mmgc anual ou pm(ﬁ!OOGWh) cwcrllw yaac, L :

’leel)fspalc.fl l’t‘(wgw . ‘ L 5
- Ateach step of the: simulation, thel dd ing mforuxmumx is m,sm o aylnwars pmgmmming :
- model which determines the least cost dispatch taking account of {

(’;
fa s

bids for its non-tiver run power based on
esidual demand

epional transin ission o

constraints and losses. T his dispatch algorithm is based on the diﬁrfamh %igﬁzﬁtlg}n debcfibcd a -

n me Nutmnai Blmricity Code of C:onduc:l Prxcas at sm«, den‘nand nodes :




u

e 'leom lhe duz\l 501\1(10“; anl 1111& mfolm'\t (m m tfl';cd m calculate 1cveuuc [ox‘ each i)ottfoho, : . o
NS well s shut t!m\ «ducmmns for lheuml pldms. : 2% '

| Reﬁs‘*ults . =

'Tlm Imw case LT ~ - : ‘
 The bumhm‘uh used in this *nniyf; s is u‘u case when all themwl gcnemtom are Wsumc.d w =

V‘;rnakc bids at marginal cost, and the SMI TBA is assumed (o be the residual biddet, (In the

Spot market

,ba;%mac year of 1996, ihue was limited residuai demand after all avmlablu thermal plants’
~ capacity wcm bnd in at mar ;,,m*ﬂ cost.) A\’cmgc ;,ncc(; undm this 5ccnnmo are wmm'ulsed
in mbic 3 : : e ‘

3. B‘ase, mnsc . smmlatul .mmml awu- age M‘ ‘3[)0& m.u'kd. prlces in 1996

TPoak  Metan Of Péak
e MW $/MWh C$MWh
“New Soutl Wales 25,62 2290 2739
Vietoia 2973 . 2508 2088
 SouhAusin 3043 2624 2201
~ Spowy 27 l

2, 94* e 20.68-

pmccs m thc bdbc case is ¢i‘ lu.twcly a ruﬂecuon of thc mug,mal cosl,s m ciach

::,:,t;m, and also of the du*cct on of i mtersmie trade. (Marginai b id curves for the base case mvc

i "xllustlmcd in fig igures 2ato 2¢in the ﬂppc.m]lx:.) In off peak puiods, Victoria exporu to New i
South Wa[e.s because the vexy low cost brown conl p‘lm‘; are not fully dx:,pate cd lo y
In these pcrlods the ‘;p()l, price in Victoria is determis P

- However, brown coal pl*mt's dre not suff“mcnt to meel peak load i Vlctorm, and it is oﬁen o

‘ tmde from Ncw South Wales and the SMHEA muu,r than locul high cost gas plants that are
o ,u:actl (0 meet the Victorian pcak demand, Most trade bcLchn South Auairam and Victoria -
e flows into South /\usmxlm bccmmc gcnmmra in South Austmha have mﬁnvdy h;gher
‘ matgmai cost tium ycnu ators m Vlcl()lhl. :

#d by the price in its expor

= 'Sfr(m*gic bel:av:aur o - ~ = e

- Inthe foil«:)wmg analysxs* the suawg,xc,s of larg,e playus am exammed and thc outp t zmd' e o
‘ pncing dccmcns‘ ﬂmt are kkcly to result from the current miarke( stmctum in the NEM sre ¢ o

. quanhﬁcd. A rango of conjs utuml varx«xtmns Wére used lo tcst for v'u*ying degmes of market e




| posvel b} stmtegnc playcrs‘ Tn one set ol

bccnanos itwas a%umcd th*u each btra(cgnc player,’ -

exerts fu]l market pnwu owr its w;ndml dcmand (.urve (u, thc &omccmral variation

o c()ctﬁclcnl was set to 0), These 'xssumpnom fed to vexy hngh prices \nth the average peak

i :n,glmml putcs mngmg i om §7810 $94 per MWh whex\ both SA Genumuon and Delia are
 Strategic p)aycrs. Such pl icing ﬁll:\legleb are unhkcly to be susmhwblc due to thc joint

~ Australia. Even with m

‘ ’r'to mtcrf;mte trade Lflect%' high price bic

threais of emw and of Legulatory mlervmtmn C(m;,equcmly, .1I(m1.mvc sccndrxos wcre‘

~ considered m which Jower levels of market power were uxercmed by mduc:ng the
conju:tuml vmumon cm[hmcm. The cumcctunal variations aqsumcd for cach strategic
B playcrior thucsults pmcntulm this paper Awp!owdcd in brs lcku:s. Tuc scenarios um! mf s

:te% for lhe exercise nf nmrl\él power aumng fmm thu su ucmte oi the N EM are:

e "lll gcmmtoxs in chtcm and New Sotith Wulca foreed o bld compemwc.y (fxt ;

S m‘u},mal coat); andSA Generation biddmg; stmu.&lcully (-0.95); e

¢ Deltaand SA Gemmtnon bxddma st:‘angcdlly and all remaining thermal g ;,Lnemtms mf: .

~ New South Walm and chtormbuddmg at mmynal cost (0, -0. 95), :

o+ Macquarie md SA Genemuon bidding stmmgwallv, and all rcnmmmg themvﬂ

- “gcneratmbin Ncw South W’\lcq and merm bidding at mmgmdl cost (0 -0, :
& Pacific pOWQL and SA Guncm tion blddmg sna&,ycally and '11! rem';i’ et

e gmc,mtorq in New Sotth W'\tcs and Vietoria bnddms, a mangmnl cost (0 ~0 95)‘ and ‘
i Dclm, Macquarie and SA Gcnuanon bidding strategucally, and all remammg themuu‘ =

o gcnuaimb in New Soulh Wﬂlcs 'md Vlct()m\ bnddm&, at mArgmdl cost ( -0, 8 -0, 8,
3t 95) :

f'The prxcmg outccmm fnr cach stmlchc comblmuon fof lhc various n.gnonui m‘ukets ae
all pmxmpmmg regions

£ shown in mble 4, Thes*e ru.ultq su&gesi th'u Spol markel pnceS”

: mcwasc by over 35 pcr cc.m. 'I‘lus ls due m the hlgh Ievel of markct Lbncentratmn in Sduth

 peak periods, The degree of p'mal monopoly‘ held by SA G tion |
-~ lurge dxffcrenccs between prlccs in the Samh Austr"xlidn and olhel marketm Strateglc

-~ behaviour by SA Generation i also cstumted to haVe qngml‘c.mt flow lhmugh effects into

both the New South Wales und Vsctonan marketq; To a large e xt:..nt, llhs cm be attnbuted"t

[ ‘mto South Ausualm pdm‘cul;trly from le :

which in tum hnplies that
: ,gcncratonxm chlorm need tobcchspatchu.d | =

i fy,loc.\i dcmzmd

Hik

uth Australia lcad% (0 an mcrea%c in nnporfs G



- "S‘,tjmmgi’c Plkxyer(s); ¢ Né:f,v S‘s‘fm‘th'  Victoris Scmm" ¥

e V : $/MW‘hf $MWh .

i b}\ Gcnul ation G ‘1'28.95: 3542 41 16 g
 SA Generation, Pacific Pm\zu Y8 327 4345
 SAGenertion,Delta 5830 5621 5804

%;‘SM’kmrza;mn, Macquarde 5477 5303 5521

JSA Genmaum\, Dclta & 6400 60.00 6078
: Muacquarie . e e Do e N

 Off Peak I’egmzml I’zzm ‘ S Gl
Bweeme . 20a9 2088 22.00
SA Gem‘:rnuqn St 2192 2251
- SA Generation, Pacific Pcmer 2193 22.10
; V\‘A(‘Bcznermcm,l)elm 2624 2578 e
SA Genax‘uion.blz‘mqu s 2549 2529 32 44%
SA Generation, Dela & ;3:)\,9:;_  3617 i 4075
VTMm-‘qmufi& e ol i Sioad

G "I‘hu mmlysiﬁ of «tmte.g c belmvmur in New South Wales mggcsts thm, Pamﬁc: Poweni voul |

hm much less. xmpac:t on prices urm eithier Dedta or \imqu'iric if it were o act s thc .

: amnegu: p ;xym lhw mﬂcm thc rehxtwdy lnwck stmre oi’ genmunn ‘capacuy qwm.d bv:




”f;would hv: ina pmﬂmn (o ¢t 08 x&mmg,ik f

)

>l.1ycr< J(:)l'“ Iy

; 'mdding by each player has the highest paymf mgmdless Of ﬂlé nction nf bid
- Wluk both wcmldpmiw that the otlier sels thie price, they would als both prefcr tobetha G
price setter rather than bear the rmk that neither would sct the price. The tevenues nclucvud T
by jointly setting the price mdm,xw that even in A non»mlltmve L,nmc. stra '
Dbath p \yvrswumd have iug,h paycaf s, ‘

 Figure 3 'rhe smmhzm( tmpac‘t of edwnmnva Atmzegm playms in va Smcz}z? Wales on
apc’mrmg wmi:w | ' o

: lmpact of s rm(egm belmvim;r in Naw Sauih Wale.v on Victbriaji ,generamr&f ~
- In .ﬂl msesf the \’lcmmn gcncmtorb would bencﬁ( fmm ;»lr;ﬁﬂgiﬁ bchavmur in ihc Naw

South Wales nwket (fi gutc 4), As the Victorian generators are the Jowest oSt 8 -
and are always dmpate hied, gwcn  marginal cost bidding, the efﬁ:ms c:»f mm(egm beh ,j,'ii ;‘J '
in New Smxth Wa,s‘.xm c#su\tmll pncc effects, T

Tradsbegween ‘“‘" o sltes in Off‘[mk ptrmds is just as Ik :
= ?w‘“““ w0 V‘Wm‘l s fmm leoua to New South Wales, com fed fo the baw case whe. e




' SConcIusmns .

s

L Ohu “"f [hc ke.y des;gn [)l‘lﬂ(.lpleb ﬁ:r fht: pmp(ﬁscd Nauanal l:lcciriuty Code 1:, la maxlmnsﬁ

R i

| ,Eveﬁ"though ,‘lﬁzuo‘fr" restrucmmi |

- spc}t market price. El t

;,y ] gencmmr psmfoho, Howevcn the threat of to 1 ‘,

f , new. '“dependent genc:mlam can be an ci”fecuvc Wdy iting
~ the market power exerted b




iy

" ;mwcr m dommtite pmtmulat‘ m.nket segmcnlm , j i

~ construction of new nmcrconnccmrs *md the aug uenlmion of existing ones Lotﬂd enhance o
: cum tition and. hcnm, reduce the scope for ste ‘ '

’lhc ;csuhs m' th(. m(xlcl[mg uudmakcn m (lus papcr sug,gcat that stmtchm bid
“beha\'
~ New South W;;lcs has the potcmmi fo lead to mgmi cant increases in electriclty pnccs, E
- relative to the base cdse. All genemmm iin the NEM are estimated i benefit from strategic: ‘

behaviour hy m;umr p]uycxs in terms of higher operating surplus
i uccountmg for over two thirds uf total delivered costs to cleetr

strmegm behaviour by g,encmlom would haw. xmpm“tfmt unphcag om ‘f’ar the c(ms tt)ff f
- consumers, : _,‘ ' . : : :

Grecn, R. and Newbery‘ D. 1992

ur by 84 Generation in Smuh Australia and th«: {wo Jatgest gcnemmt portfolios in k

3 w:';%;z gmcmtion co.sxsf

umn sedcwg[n tlm lmu,cr terim, mw ntry, the

*{he fi mmual Viablhty of thc gcn ¢

cg,m bclmvmur in lhe NEM.
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- Figure /: Sinudated load forecsts, Victoria
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20: Marginal compietitive bid curve and.
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Contestable customuss:

- Dispateh process:

Foreed outage:

Hedging contracts:

 Load:

 Merit ordert

© Offdoading prices

 Planned outage:

~ Self-dispatch; .

Vesting contracts;
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g I“lech*xmy d«;xmmi, o
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' guwx nxing celcctuc'ﬂy ' :
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5 Thc: planncd mmmml s‘)i i gcnemtmg unit f rom 5ewwe im mutma or
pmv;:nmm mdmtcnnnce. e ‘

: ‘Tha ieve.i of gcncmlmn s .spec;ﬂcd in y di.spatah prfer md a h*adin;, imcrvul, |
~ which s the level at which that generating unit m

5 NEMMCO unleewis required to opc:rmmmdnrud
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