krai ne: Qonposition of Prinary Energy Gonsunpti on versus QP (1990) !

Bhergy Sector Reformin the Wkrai ne
B/ Laszlo Lovei *

Sunmmar y

Mry coutriesintheverld are strugding toliberdize
their erergy narkats ad to redace rigd stae cotrds by
privaeintiaive ad overshp Thecase d Wrareillus
traes the edrene dfficdties o ths trasfamtion in a
coutry suffering from nacroecononic i nfoal ances, poor
enerprise governance, and ineffective pditicd |eadership—
acotiration of factors presat in severd coutries o the
Forner Swiet Uiion (F3) today. Athough the reformof
the erergy sectar inWkrareis still far framba ng copl ete
thisnate together wthanather tvo on ges ad cod, describe
the process Wkraing's energy sectar has gone through since
i ndependence, wth particdar enphesis on the interp ay
bet veen economnc and pditicad factors.

The Frs Three Yer s

Lkrai ne becane i ndependent inlate 1991 The newstate
cosuned 29 nillion tons o ol eqivdent o prinary
energy inthat year, nore then nost coutries in Brgoe on
a per cgpta besis. HIf of Wrangs energy denand vas
suypried fromResia a prices thet vere a small fraction of
veorld narket prices. Inearly 1992, the Rissi an gover ment
amouced thet the pice o fuds equorted to the “rear
abroad’ vou d be gradud |y increased to verl d narket levd s
(wthnayear fa dl, adwthntvw years fa gs), gvirg
littletirefar Wraretopreparefa thecommgterns of trade
shock.

Fo lowng anintense | doyi ng effort by donesti ¢ energy
producers, the Wkrainian govermant decided thet the best
Oeferse vias the substituion of inported ol ad ges wth a
conti netion of domestic fuds (nastly cod) and erergy
savi ng neasures. The govermnent & so deci ded that i ncreases
intheprice o inported fud s vaud d be refl ected in donasti c
ey ricesswthalaginade toproicetinefa indstrid
ad residetiad cosuners to ad ust. The budget ves | eft as
the oy sorce o fudng far the necessary investnents in
donestic cod production and energy conservation

Inthe nexdt three years, the budget deficit reached 10%
o GP the energy intensity of the econony increased by
10% coal production decreased by 3% and the va ue o
upa d energy inports surpessed $ hillion The energy
uilitiesdectricity, gs ad dstrict hegting netverks—
codd nat cover their goeraing costs, ad service qeity
rgady deteriaaed Teleadaship o the dedridty inds
try ves the first to respod to the vake-up cd .

The Hectridty Imdstry in 1991-4

Wkrareineitedahgly devd gped d ectricity i ndstry
fromthe Sviet Lhion. Wth a gererati on capecity of 52,000
MV (65%thernal, 25%nucl ear, and 10%hydro), 18, 000
kma high ad 50,000 kmof lowvdtage lines, the pover
i ndustry provided 296 TW of dectricity in 1991, incdudng
28 T for custoners outsi de the FSU The nonnucl ear part

*laszZlo Love is a lead Secidist in the Bergy Sctar Uit

Brope and Gntra Asia Region of the Viirl d Bank. The and yses
and recomnendeti ons in this peper reflect the persod vievs of
the author, and have nat been endorsed by the nanagenent of the
Vérl d Bank.

Se fodmtes & ed o ted.

o the poner industry vas arganized into seven verticdly
inegaed reg ondl nonopd i es under the Mnistry of Pover
ad Hectrification (Mnrenergo). The five nuclear pover
plants vere under a separate stat e conmitt ee (@skonat on).
Dspite a gowng surpus of (nanepl ate) generation
capecity due to decreasing domstic denand, a sizeabe
bedd og of investnarts startedtoaccunl @einthefirst years
of independence: (i) Wkraine€ s Vigstern partners denanded
sdety ugades fa nudear dats; (ii) agng thermal and
hydrgorer pats bady needed rerddilitation, and (iii)
atomatic cotrds ad flexib e pesking capecity hed to be
irstdled so the qAity o dectridty sudy (stddlity ad
security) codd i nprove
Lkrai ne: Qonposition of Prinary Energy Gonsunption
versus @GP (1990) !
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Origind the Rf a m Goncept

The leadership of Ninenergo actively studied d ectricity
rfans in aher pats o the varld They vere particd aly
inressed by the rfomtha took place in the Uited
Kngdomin 198990, Frst, they noed the smlarity of the
size ad the generation mix of the two poer systens.
Second, they |iked the conprehensi veness of the WKreform
the estadl i shnent of speci a i zed generati on conpani es whi ch
copete to sdl dectricity through a conpetitive poding
arrangenart; the introduction of a license-besed regl aary
system ad privatization Third they hed a strog desire to
restae Wrangs pace as a leadng farce in the pover
indstry in Bsstern Brope?, adfdt the theadqption o the
WK naded would place Wkraine in the forefront again.

Mnenergo a so becane i ncreasi ngy convi nced thet the
curet structure ad governance of the Wkrainian pover
industry vas an i nped nent to noderni zation. The price of
dedricity needed tobe depditicized bu thsves ulikdy
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to happen wthout an autononaus, transparent, ru e-based
regd aory systemand a high degree of conpetiti on anong
gereratars and supd i ers. The i ndust ry needed know howand
inestnent that the curent ower (the stae) codd m
provide, but the privatization of reg ond nongpd i es seened
pditicdly ueccggdde in a fragle new state wich vas
pdled invarios drettias by the reg as.

Electricity Generation
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The NewIndustry Sructur e

In My 194, the Rresidet of Wkrane issued a decree
“Or the Mrket Trasfornation of the Fower Sector o
krai ne’ wii chstipd aedthe ubund ing of the poner sector
and the devd opnent of a conpetitive nationd wd esa e
narke fa dedridty. The restructuring o the sectar tok
pace in 1995199, supported by extensive technicd assis-
tacefromalagenuner of nulti- adhbilaterd donars. This
international assistance program was coordinated by
M nenergo® adthe Wrld Bk Asaresudt o restructuring,
today Wkraneé' s pover sectar is arganized as fd |l ovs:

e The 14 largest thernal power plants are owed and
operated by four jant stock generation conpanies. Two
jont stock conpanies om ad operate the eigt hydro-
pover staions anthe Dni eper river andthe three hydr opover
staios onthe Diester river. Anudear generai on com
pany—Ener goat orrewns and operates kraine's five
nud er dats. Trestaeowvsthemgjarity o the sheres o
the thernal gereraars, ad 1006 d the sheres o the
hydropover and nucl ear conpani es.

* Tventy sevenjoint stock conpani es (od energos) own and
operate the lowvdtage networks and sone generation
capecity (nastly GPdats) inthe 5 ddastsadtvocity
admnistrations (Kevand Svestopd ). Thengjarity of the
shres o mast of the ddenerges is stae owved The

deags asregdaedtaiff sypdieshaean ddigaion
to serve dl custawrs wshirg to by dedricty a the
regdaed real pice

e Svead licased mnregdaed taiff sypies purchese

dedridty fromthevwd esd e narket adresdl it tolarge
cosuners. By lae 1997, the shere o dectricity sdd by
these privately owed supdi ers reached 20%

e Lkrernergo, a state conpary, oms and operates the high

vdtage netvark (220 kV and above) and the Natiomd
Dspatch Grter (NDD. NXCs nain functions incl ude
(i) trecatrd adfiredngd thehghwdtaegid (ii) the
pachese o dl dedridty fromgaeraas (excgt inds
trid df-gpgaas) ad resde o ths dedridty to
regd aed ad mregd aed taiff sydiers; (iii) theds
petch of porr gereratars; ad (iv) the purchese of
ad|lay systemservi ces.

Wkraine Hectricity Industry Sructure
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Technicd and financia narket operations are governed
by a set of Mrket Ries described in the Energonarket
Mnters Agreenent (BMY) signed by the generators,
sudiers ad Wkrenergo. The price of dectricity purchesed
fromthernal poner pats ad their dspetchis deternned
onthebesisd horlybds. ANtiod Hectricity Rgdaay
Qnmissi on (NER) was established in 1995, NERCi ssues
adnaitas licases far dectricity generaion, highvdtage
tramsmssion, low vdtage dstribution wdesd e narket
gaain ad taiff ad mntaiff sugdy. The licases
stipdate the nethodd ogy to cd cuate high ad lowvvd tage
netverk fees, NICs nargn, ad retal taiffs goied by
deergs. Treamagereadl piced dectridty ves tripg ed
(in Bk terns) between 194 and 1996, evertua |y reaching
$BIYMM, alevd thet vas close to the economic cost.

B/ md-1997, the reformlad dom the foundation for
copgitionindedricdty ggeradicnas vdl asindedricty
supply. The whal esal e narket had a functi oni ng gover nance
structure and a denanst rat ed capeci ty to evd uate hourly hi ds,
i npl enert d spatch accord ngy, determne financid clains
ad ddigaios, ad inpenat the finacid trasactios
needed to settl e these cl ai n$ anong narket nenfbers. Access
to the high ad lowvdtage netvarks vas regd ated by an
entity (NBRD independent fromthe pover conpanies as
vel | as governnent nnistries. The regu ator nade a conmit -

(continued on page 14)




Energy Rformin the Wkraine (cotinued frompage 13)
net to dlowthe ful pessthraugh o justifidde costs
(ind udng the narket-determned wd esd e price) to retall
tariffs. The newindstry structure ad the besic gueraing
principes reca ved the gorovd o the Rrlianert in @taoer
1997, when a newlawon Hectricity vas passed Inspite of
these renarkad e achi evenants, the nain promises of the
rfomee-pditicization o dectricity price setting ad
attraction of investnent and knowhowto the poser indus-
try-have remai ned ufufilled so far. The ressos far this
dsapornting resut are described bd ow
Hil f - Hear ted Qalilization

Te triding d the dedridty pice in Wrare in the
1994- 96 period ca nci ded with nacroeconomc stabilization
ad theinroduction of anewcurexcy, the rywnia Moo
economc stablization included the gdication o rigd
cotrds over the cash dficit o the state budet, the dimn-
ntiond drected credt, adatigt nongtary pdicy lead ng
tovery highinerest raes on donestic loas. These fadtars,
copded wth the gererdly poor staus o nest indwstrid
eteapisss adanindeqete sodid safey g, ledtorgidy
growng paynent arrears adthe barteri zati on of the econony.
Bergy supdiesdectricity, ges ad dstrict heating com
pen esvere particu arly severdy affected Their best sdf-
Oeferse nechanism redwcing o cuting off ddiveries to
Odl i nquent custoners, was consi derably weakened by pres-
sure framecatrd ad locd goverment officids to pracect
inportat costituecies (eg, nonicpd services, bude-
ay aganzaios, ayicdtue cogperatives, cod mnes, ad
imstrid etepises o “straeyc’ imortave). B dder-
nning whi ch ind vidual s and enterprises shou d be d | oned
to consune energy wthout a correspond ng paynent, the
goverment vas e etocushionsd ective ytheinpect of tight
nongtary ad fiscd pdicies oneterprises, varkers, adthe
popuaimna lage Inessave the govermant deci cedto use
the gy secta as a sustitute far the sacod safay et as
vl as anirstrunet o imdstrid ad agicdtud pdicy.
This sloned structurd ad ustnent down, ddl ayi ng the supdy
response and utinately undermining the vind e stabilization
dfat.
Pditicd Inaf e ence in Mr ket Qper atias

Accord ngtothe Mrket Ri es, obl energos wo have nat
padfuly fa the dectricity purchesed framthe wd esd e
narket shoud be perdized by the cutalnent o fuue
dectricity ddiveries. NOIG the gpraar o the wdesde
narket, was presented wth a chaice betveen fdlowng the
Mrket Ries, or obeying instructions fromMnenergo. The
later gposedthecurta lnet of ddiveriestodd energos, ad
tried to addess the prod emthrough reaching agreenents
wth cetrd ad locd goverment doficdds on lists o
cust oner s wno cou d be d scomected wthout pditica reper-
cussions. Snce Mnenergo represented NOCs ower, the
state, the chaice for NOC's nanagenent between these two
ogrios ves clear—there vas no curtalnent drected a
odl i nquent dd energos. 4 The governi ng body of the vind esal e
narket dd not raise ogections to NICs non-conpl i ance
wth Mrket Ries because its nenbers were a so under
Mrerergo cotrd. In theary, the regdatar codd have
inervened as the last line of “deferse’, honever, NERCvas
still stragy uder the influece o the goverment (see

bel o).

In a pardle devel opnent, the governnent becane
concerned about the inpect of dectricity price increases an
the rest of the econoy. A the end of 1996, NERC vas
irstructed (inffanally) by the Giret to leave retal prices
uchanged util further notice.  Ninenergo was anhi val ent
about the indefinte postponenent of the plared price
incresse. O the one hand, Ninenergo recogni zed that the
edstingaveragereal picecaddma fuly cover gererdion,
tramsmssion and dstribution costs. On the ather had, the
higer retal prices voud have incressed the tax dd i gati ons
o thesectar iletheincresseinactud revenues vou d have
been negigb e as log as dd energos vere nt pernitted to
d scoect non-payers. NERC knewwel | that it codd nat
keep retail prices uchanged wthout cotrd over the vid e-
sde narket price Accordndy, it instructed NICto gy
(ex post) dowwvard corrections to the daily average system
nrgnd price in cotradction wth the godicad e Mrket
Ries. ®

The prdiferation o berters ad various ather non-cash
paynent nodes (notual cancel I ation of paynent od i gations,
promssary nates, tax wite-dfs, etc.) futher conpronnsed
the aication of the Mrke Ries. Snce noncash-pay-
nents had linted fughility, oy cash paynents cod d be
cdlected ad dstribued by the wdesde narket. This
ceged strag incatives fa eech indvidd gererda as
vel | as for ather narket nenfoers to naxi nnze barters. Soon,
the shere o norcash transactions in the pover industry
sur passed 80%(the econony-w de aver age was about 40%.
Inessece alythepoppdaionpadcashfa dectricity. The
prodem of perverse incatives that vas crested by the
exenption o bertersfromtherevenue dlocationrues® cadd
have been sd ved by reduci ng the cash entitl enents of narket
neniiers by the reported vd ue of berters they entered into
@rerators and od energos, hovever, vere reuctat to
dsdose fuly ther noncash trasactions, ad costatly
ldbed for excetias tothe Mrket Ries (eg, gaeraas
argued that they needed a nininumanount of cash to pay
vages and buy essertiad spare parts). These denands vere
acconmodat ed by t he Energonarket Board as wel | as NERG
ad the incatives in faxr o berters remained in dace

Nt surprisingy, the above “ad ustnents” to the Mrket
RU es-the td erance of non-paynent by od energos, regu &
toy cotrd over thewdesdenarke price, adtheingict
preference g ven to non-cash paynerts in the dlocation o
revenuesroved to be najor deterrents for lendng imstitu
tions and equity investars. The Hropean Bark for Recot
struction and Devel opnent (EBD caceled a loan of
USH62 nil 1ion, and the Virl d Bank suspended t he di shurse-
nent of aloanof UBR314 mlliontothernal pover conpan es
and NDIC BEBRD and the Veérl d Bank al so sl oned down the
preperation of new loas intended to finance additiod
nuclear and pesking hydro capecity. The wilingness o
strateg c investars to purchese stakes inthe thernal poner
conpani es that the goverment plamed to privatize vas
weakened consi derably.

Lack o a R ivatization Sr ategy

Unbund i ng and denonopal i zati on of the pover industry
vas expected to be closdy fdlomed by privatization B
privatizati on has provento be consi derad y nare conpl i cat ed
thenrestructuring Hrst, there vas d sagyeenart betveenthe
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Gverment ad the Parlianent about the distribuion o
respasiblitiesinthe privai zation process. Secad, the key
players-the Sae Roperty Fund, Mnrenergo, Ghingt of
Ninisters and various Parlianent Gnmissi ons—eoul d not
agee on the nethod of privatization ad on the anaut o
shares to be ket in stae owmership. These d sagyeenarts,
copded wth alack o a sese of urgay, resudted in very
little prayess in 19697 (gpart fromlimted sd es of sheres
to varkers and nanegers).

By md-1997, reforners inthe centra goverment and
inthe poser i ndustry recogn zed thet the cotinued najority
state omership of the dectricity conpan es undernmined the
autonony of the Bnergonarket Board, and naj or inprove-
nents in paynent cd | ectionvere unlikey to happen wthout
the privatization o ddemergos. Qly strog, experi enced,
and independent operatars coud d be exected to resist the
pditicd pessue daced on reglated tariff sypiers. The
privatization plan adopted by the Sate Rroperty Fud (SP
in1997, horever, assigedahichpriaitytosdlingmnority
blocks of ddenergo and generation conpary shares to
financid investars (after sati sfying the denands of naneger's,
vorkers ad aher hdders o privatization certificaes). The
intid atenpts toinpenant this danin early 198 vere
uswccessfu due to limted inesta interest in mnority
stakes.

Recent Devel opnent s

In order to reduce the shere of barters, NERC ardered
NIC to take into accout al barter transactions wen
a |l ocating cash revenues anong narket participants in My
198 Frthernre as pat o the ingematation o a
coprehersive finadd recovery dan faor the dectricity
indstry, NBCincressed the arerage retal price o dectric-
ity by 2%in My ad by 3 5%in Jue 1998 The tariff
i ncreases con ned wih decreasing a | and ges i nport prices
adredrcaed dectricity doand nade the liberdizaion o the
wid esd e narket price posside by the Rl of 1998 These
ach evenarts, hovever, remain very fragle Arecat law
pessed by the Parlianant, for exanple, has prohihbited
inresses inwility tariffs far residatid cosuars util the
Buget’ s vege and persion arears are imnated. *

Newahl energo privati zati on tenders i ssued i n nnd-1993
dofered the right to nanage renaining state owed shares for
apeiod o five years tothose investars o wn the tenders
fa mnority stakes ad fufill aher tender coditias suchas
the inetion o varking capitd to settle overdee payad es.
De to dficencies in the preparation process ad the
assurares dfered to biddrs, the tedars aggin faled to
atrat straegc inestas. Locd firadd investas, how
ever, acouired najority stakes in seven dd energos by pur-
chesing shares fromverkers, a the stock exchange, ad
through these tenders. There hes been no change in the
treatnent of del i nquent consuners and t he accept ance of non-
cash paynerts by these dd energos so far. It remains to be
seen wether Wkraine recognizes the need to adopt an
gyroechtoprivaizaion that varkedvel | inaher coutries
thet nanegedto sd | distributionand generati on conpenies to
straegc investas (eg, Higary).

Lessons

Athouhtherefaomd thedectricityindstryinkra ne
isjust eteingits seood stage (privatizaia), the evats o
the last for years have dready generated a nunber of

inportant | essors:

e The krainian govermnent and Parlianent have been
rdutat togwve up dy-today catrd osr thedectridty
indstry. The nunerass nanifestatias o this desire to
naintain contrd-de-facto ad de-jure lintaions on
NECs athority tosat dectridty prices, devating dedi -
sions about the d scomnecti on of nonpayi ng custoner's to
the pditicd levd, ad keguing in state omership the
njaity of thesheres of dedtricty eterprisesseiasly
uckermred inernd as vl as ederrd cofidace inthe
refom Wkl e sone of the recently nade steps have sert
psitivesigds, restaingthe cafidace of investas wil
requi re naj o and sust a ned changes i n govermert pd i cy.

e Qrtray to the epectaion o sone dservers, it ves
rdaivdy essy (Wth adeqete tedmicd assistace) to pu
in dace the besic fadlities/systens fa a furtiaing
copetitive dectricity narket. Dspach cater, gaera
tion and d stributi on conpany enpl oyees qui ckly | earned
to wvork wth the new procedures, and denonstrated
rearkad e adility to adgt imported sd uios to locd
cod ti as.

e Acetrdly naneged “goss’ pod is a key fetue o the
pover industry nocel sel ected by the Wkrainian govern
net in 1994 8 Inacoutry thet ves barg pdled in dl
drettias by adtudly ad pditicdly dfferet regas,
the govermant placed a high preniumon the cohesive
force that atechnicaly ad comercidly unified pover
systemves expected to pradce. It vies fet that a“gross”
pod voudincressethis conesion This feature, homever,
nade the treatnent of deli nquent consungrs nare suscep-
tidetopditicd inevetias by fadlitaingthe greed g
o the cost of nonpaynent everly across dl geeratars. ®
Athoghtheestad ishnert of afledide“nt” pod thet can
acconmadat e a wde range of direct cotracts wou d have
been technicd ly nore denand g, this extra effart nght
have cregted a nare resiliet narket structure

e Fonal rdesaenecessary but nat sufficiet codtias far
ensuri ng the i ndependence o the regd atory body. Qe to
the lack o atradtion of indegpedet regdaion ad the
high inportance atached to shat termpditicd berefits,
the temptation to inervee in pdessiod dedsias is
simply too lage toresist. Ben uder the best of droum
staves (eg, legd geratess, finadd atowoy, hich
gdity staff ad sustatid tedmcd assistave), the
adlity ad wllingess o the regdaas to kd ace shat
adlogtemineests adthe inerests d producers ad
cosunars Wil incresse oy gradd ly.

* Mre gpredly, hstaicdly inganed dtitudes ad re
flexes aenore dfficut to chage then the witten “ru es
o thegae’. Thereemrgence of ddbehaviard patterns
dring pditicad, nacroeconomc o sectiod crises can
threstenthe sistarehility of gaims nade erlier. The lag
tine needed to achieve deep ad irreversible changes
pl aces a high premumon stanma and peti ence for those
supparting sectar refarng inthe Wera ne (and € sewerein
the F3).

Fodtnates
lkraine vas the oy Svigd Rpudic tha had its om

(continued on page 16)




Energy Reformin the Wkrai ne (cotined frompage 15

Mristry of Pover. Thefirst large hydrgponer pat as vell as the
largest nudlear pover pat in the Svig Uion vere bult in
Wkrare The trasmssion lines exparting dectricity to Grtrd
Brope vere contra led fromK ev.

2Followngits nerger wth Gaskonat omi n 1997, Mnenergo' s
resposibilities vere edtended to the wd e pover industry. In
addtion to its pdicy naking fuction, Mnrenergo cotinues to
regresat the stae as the omer o key assats in the sedtar.

SThewrter curtalnert regnefdloednonfinacid criteria,
and equal ly affected paying and non-paying obl energos and
cust oner s.

4 Accard g to the Mrket Ries, the syssemnargnd price
shou d be deternined by the bid of the nast expensi ve gereration
unit needed to neet denand.

5 Nrtcash trasactions offered significat tax advantages,
since cash receved on the bark accout of an eterprise ves
frequently cofiscaed by the tax service. Furthernare, the reduced
tramsparency o non-cash transacti ons provided goportunities for
persod IS

6 The DBeputi es vere concerned about the plamned wiility price
ad ustnents i nresponse to a 40%depreci ati on of the hryvni a agai nst
the LB ddlar in Sptenber 1998 Resident Kuchna asked the
Grstituiod Qut toard the lawvin early Qtaber. The Qurt
hes nat reached a deci Sion yet.

7 The Wranan “goss’ pod deternines the dspetch of dl
dectridty geeraas accardng to thar bids (sujet to certan
costrans). A“ret” o residd pod acogs hilaerd cotrads es
abesis for generaar dspatch and the biddng process is god i ed
aly tothe gaerdion o dectricity needed to saisfy denand not
covered by these cotracts. Furthernare paynentsfor dl dectricity
ddivered to cosuners flowthrougha “goss” pod, vilea“net”
pod hard es pymerts aly far thepart of dedtricity ddiveries that
ae not covered by bilaterd cotracts betveen geeraars ad
dstribuas/large cosunars.

8 Uder a“ret” o residd pod wth an ddigaion to cover
planed energy purcheses through drect contracts wth generators,
those od energos wio cortinue to provide € ectricity to non-payi ng
consuners night have had nore difficuty obta ning pover since
indvidad generaors voud have been rductat to eter into
bilaerd cotracts wth them
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The Czech Mewon the Liberaisaion of
Ehergy Sector
B/ Mroslav Achal and |van Benes*

For the Gech econony in trasition it is very
inportat to libardise the eergy sectar in ader to
Oecresse the very intensive energy ad d ectricity usein
the Czech national econony.

The patetid cogereration uilisaion is the nost
inportat tod todecressetheinesivededtridty uisein
the next two decadks.

Tohgligt this prodem GtyHan provided bd -
acecdalaios fa dffaet gqtias o dectridty ad
heat supply. The ca cu ati on consi ders ni ne devel gpnant
griosfa Gecherergy pdicy. It issyyposedtored ace
about 6000 ME of instaled capecity in the next 30
years. This capecity wll rep ace the Dukovany nucl ear
pat adthe ddest cod dats.

The first scenario is referenced to the year
19%6. Three scerarics focus on the hich wilisation o
cd (U, dud gs (B, o ndexr eegy (J). The
fouth scerario is a mx o the three prinary energy
sorces. For addtiond scererios (kU kB KJ ad
kK9 aesmla inprinary energy uilisaion but they
dffer in the higher cogereration devd gpnent to the
anount of 2000 MeE and nore bi onass utilisation for
spece hegting It rereserts anincresse in cogererdion
o Idramthe presat. Thelast scerario (B represents
highe uilisgiond heet pupsimrsteed o drect dectric
hestingad anincresseinthe nunber of sdar cdlectars.
Ths scereriorgresatsasigtly higer investnart, bu
the best berefit far the econony.

Inthis case study, the sane denard far dectricity
ad heat is assuned That neans thet we cdcu aed the
dfferences fa saings paeatid on the sydy sice
Svingpaetid onthednand sideisdsoinportat. It
hel ps show econonic and environnental benefit from
dfferent scenarics nare tramsparetly, wthout depen
dency on the denand side.

The inernd ad edxerd costs ae cdcdaed
Inerrd costs arecdcu aed as Long Rn Mrg rd Qst
(LRVQ wth a dscout factor of 10,5%

The next grgph shovs theinvestnert cost for al nine

*Mroslav Achd is Tecmica Drectar ad |van Bres is Grerd

Minager of QTYRLAN Ltd., Rrague, Czech Republic.
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mid.K¢

qtias
Uilisaion of the cogeneration patertid can save about
40 TWWa of prinary energy.

Finary energy cosuntion for dectricity ad heat:

Senaria Ref. 1996 U P S J K-U
TWA/ r 372 342 336 356 368 338
Sewaio Rf.1996 K-P K-S KJ E
TWA/ r 372 332 353 360 321

The econoninc benefit of cogenerati on gpti ons represent s
approxinately 7 billion CK (200 mllion BER) and 12
billion &K (30 mllion BER) of externa cost each year.

Senario Interrd Externd Tatd
Qost Qost (ml. CX
1 Rf.19% 187900 135800 323800
2 U 207900 123900 331800
3P 204300 117000 321400
4 S 216200 119800 336000
5J 226900 117100 344000
6 KU 203300 116700 320000
7 KP 199500 110500 310000
8 KS 212000 112400 324400
9 KJ 222600 106200 328900
10E 193500 106800 300300

@ External cost

mid.CZK

B Internal cost

The next graph shovs the sane figures as a “Trade Gf.”
The arrovs showthe berefit fromcogenerati on opti ons.
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The inpact on the ervironnent fa | ovs.
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The e?gternalitieﬁ are based on the Gernan GBMIS
dabese ((o-Institue Darnstadt):

enissions GO, 900 It
enissi ons SO, 90000 CK/t
emissi ons NOXX 72000 CK/'t
emssias o patides 18000 CZK/'t

rad oactive vaste 135000 thous. CK't

Tre resuts stae that far the ecoomc v fare o the
Cech Rpudicit isinportat to prepare codtios far the
uilizaion of copreraion patetid. It reresats nare then
2000 MVthernal capacity in heat only balers.
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