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The Construction Cycle by Investors and DSM in the Electricity
Wholesale Market
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—f Abstract I

This paper describes the forecast of wholesale price in competitive Korean
electricity market using the system dynamics approach. The system dynamics
concepts have been implemented with the Ithink software. This software facilitates
the development of stock and flow model with information feedback. Using this
model, the future wholesale electricity price can be computed hour by hour,
quarterly, and yearly. This model also gives the energy planner the opportunity to
create different scenarios for the future of deregulated wholesale markets in Korea.
Also It will lead to increased understanding of competitive wholesale market as a
complex, dynamic system.

Research results show that the plant construction appeared in waves of boom and
bust in Korean electricity market like real estate construction. That is, the Korea
wholesale market’s new power plants and the market price will appear the Boom
and Bust cycle. It is very similar behavior as real estate industry.

In case of consideration of DSM program, The DSM savings lead to a somewhat
different timing of the booms in construction and of price spikes. But the DSM
programs do not eliminated the fundamental dynamics of the boom and bust. And
the wholesale price is maintained at the lower level compared to the case of without
DSM program. However, the unexpected result is found that due to the lower market
price, Investor make significantly less investment in new CCs, which leads to the
higher wholesale price after 2010. It suggests that the DSM Policy must be
implemented with the dynamics of competitive Electricity Market.
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Exhibit §

POST ENRON (12/2/01) CANCELLATIONS

Company Cancellations/Deferrals Write-Offs

Calpine 81 Turbines 34 Turbines
(15100 MW)  (8168.5 million pre-tax)

Entergy 22 Tisbines $262 million

PPL Global . 2100 MW $150 milfion

Mirant 5,100 MW $119 million

Reliant Resources 4,651 MW Seeking to Remarket .

Tubines

$116 million at risk

Cogentrix 2,960 MW N/A

PGEE 3,868 MW Unknown

Edison Mission Enerqy 6 Turbines  $25.4 miion

Consteflation Energy 4 Twbines  $40.8 milion

Source: EVA; company financial statements :

{28 2-3) Fall Out Alter the Bust
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1. Causal Loop 2} Stock and Flow Diagram

ItEAEo] A Wkl e A Rl ojuid PeE Bd RAolX] AP 1

8) Public Utilities Forenightly “The Merchant Power Plant”, June 15, 2002.
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(1% 3-1) Causal Loop Diagram

Causal Loop¥s ZA| ATH A9 A} #HF Loop, 7k FHA] EH U7} Loop, 71
T HAF LoopZ TAHL o] Al loops EF ZvjARAM F89 5

9) A YAEFALY] FAMGINE 1,688 0 Wkw(1,000MW 7)), Aeb#Ais 1,147 U/kw(500MW
713, SUtALE 1,72789kw, 4EALE 896HYkw, ING B3 5728 W/kwd].
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o o3 FAHE AR ddE. 71& ddd EUY FEF Loopolle 29} FF
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FTHY HYdolyt ¥ &S 29 7FeAE 7T U Tt ddrtel #EE Loope A
HAR vre 89191 7rA0HAd F A FFE B Aotk 28y o] BddAME 7}
271 sz A dYriANsE Rd¥YsiA] gevh d¥rME0 & A$ ARE
DSM (Demand-side Management) X218 Z3] A $£3& ZAFoZHN TrjA %9
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ol ©t}. AHo] AFst gFEHEH AR E 21de] Agdrh
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L AN enmits Recaive B CC Constructiof Starts CCs Complete Construction

i R . '

[N /

3 e -
‘ ", e _}‘
o

) Fraction Started Each Year

I CCsin Permitting and in

| parenit gap adjustrernt time
3
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{8 3-2) M 7tA Y™A A Stock and Flow

At 7k o] dig dY) F7ke EoidY ARl A7 o AYHES
Zd3% vhd, 2713 A4 Lead-timest} tiitR JMH7E =€ 43, 8, 3¢ oA
ol g Fake AF] Agdl wet FYHES qARTE YHIHT
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(B 3-1) 895 A8 o= oux|dE HuTy My

He Hx foe 5% 4% PHe 1 29
2001 13,716 14,240 4,570 298 1,291 3,876
(a3 (27.0) (28.0) (9.0) {0.6) 2.5) (7.6)
15,716 14,740 4,360 300 1,191 3,876
2002
(29.2) (27.4) 8.1) (0.6) (2.2) (7.2)
' 17,716 16,840 4,360 307 1,325 4,485
2005 3
(28.6) (27.2) 7.1 (0.5) 2.1) (7.3)
4018 23,116 22,940 4,510 307 1,325 6,385
(29.2) (29.0) G.7) (0.4) (1.7 (8.1)
2015 26,637 21,440 2,110 102 800 6,385
(34.6) (27.8) (2.8) 0.1) (1.0) (8.3)
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F& ZASHA "ot A AR ulgL A s gHEnh

& €Y, FAAEL 7|t Reserve margins©] 15%Y W mEie] AAIH L 44382 o
F3A "k 7k2714 o] 3.82¢/MMBTURNE & i U7ke 37.18/MWhE H7bgoh £z}
AL BAYPHEY J1d AR7HEe] § wol £9Ae] e Aer Hrlstn AME
AFeA 8 Zeldh dart gAY JHEEA HE FF dEE A H1, o
A% F23712 A FARXY vy 7A] Hrlo] GFE v A dok WEE A 2
o FHE 7122 T dAdd A JAHEAE o] FHFEE e Cydeo] WMHEFHE
€ 295t
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AYAY A Fa2M zgIVg} FZAH 9 “Demand side Management!2" A& 22
7+ A 8, EH9Y AY £8 dEE FHHT <a§3-3>2 2 AMEE AlRE
H HEgql delort

AGARAR S 8 Sl w2 F 103 e AHT 58 JFEl i 6.1%A
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A 78S GBFFL AFE0 %2 A Frtehe AR 7HAsgen DsM
BHE ABE ARY 7] a3 AYFE I YA ARSI
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<E 3-2>E AR FogE T2aPd EXFPo|th AR Fad HHE IA K
stote|el Ay Anlggo s Ytk RatgEe Hosel A58 ko] Rolg T
NA BaPEsE TR AYFF A9 o4 FE&E YA EHoE AjYdr;.
AeFA 2u)H oKStrategic Conservation)S A7) o] 4E& L B8 WYL L& APAA
iz Age Agstn 4L RAZFASE Aot AHH Au|deGor I F8
HA7he <3¢ 3-3>9 A7hE AY £88 ANFHoR YEe 4% st Utd R
2 Q% FegE vayg 2d2 A £4 A e AgE 2P

1) =AY ANL: “AGFE - APE FIFA A8 2001 12,
12) §=AY GPEE “ Demand side Management - DSM program in KEPCO" 2001. 8.
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(& 3-2) #2282 Z2IHYE |8Y

T B 20024 20054 20104 201514
SHETIRS 80 279 561 780
e 52 180 363 504
- EHES SN 300 1,000 1,195 1323
52{ EUHMH| 34 194 572 1,034
pat e bal 4 34 149 310
IEEAET| 3 18 58 99
IBBEHT| 38 245 474 565
&8 ¢l 28 235 979 1004
g IBETE7| 2 53 146 217
Az g o - 79 188 303
ThA eyt 68 260 580 900

<19 3-4>% Rddl ASE F8 9FEY] 27|t 71& A Arge 20008

Ztgoly 9ele MW ot

Main Varlable Value

(3" 3-4) 7|& ¢ Lulg

A7e dALe 7]e A5 i 718 MRS <a¥ 35> Zoh AvbaEd
29 F TAYZ Aol BEvle 27 fle AL s%en, dw FaTtEc]
ol ALFFFE 3E o AdF AAY 24 #7F T e L 2Pipeline)l o
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& 507 2EEE RoE 7HAEI)

New Capacity Demand

CCs Capital Cost = 6008 kw Initial Demands =5 5} 2 ¢ Data

= {0,
CCs Fixed Charge Rate = 14.5%/year DSM 3%2:2233::::_11 Ijoz f ﬁ:;; gement
CCs Heat Rate = 6,800BTUkwh
CCs Permitting Interval = 12 Months Others
CCs Permit Shelf Life = 10years Initial Price = 458mwh
CCs Construction Interval 24 months Price cap = 5003w

Natural Gas Price = 3.828mmBTU
CCs Developers Attention to Pipeline = 50% Capacity Payment = None

(28 3-5) 7|t HaE0f T 7 12IPY

V. Al@301M 24 d1}

1. 718 AlLi2l

718 AlEdold Ede Ao DsM Zg2aHe] givkxm 7HAsl 2001 HH 2012
7HA ARzl o d WAL AM Cyced 7HHRIE HF L
<Y 4-1>2 A|BHolE H A 7k AL CyceolTh

Hours 127 @ ¥ 30024 10U 308 5

(T8 4-1) LYEXTI) 2t LML 24
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Linel 2 W4 A4 87} 43¢ 43 877 U A4 AFsr) A9 A7 i A
YgFolrk. of & 2007d7HA 20,000MWol] o231 o} AL wlE AMwrtEo] §x5tnA
she AT 7ha BHEFY A FAYA otk 8 FFFo] swoln, A Hy n=
$27} ok 40,000MW olE2 of 10d ¥ 42 F71Fo AU Line2s AUZQ 7}
& BHAY & Jepdth o] AXE 20079 &l o 18,600MWE HA 2o Qe Al
&7h A7t gk 2 o|F Ad ZAE st} 20093 ol Aol 800MWol o]& & Z u}
E F WA 4 Fo] A Al

(1Y 4-2) Z0iME 72 wig

<2y 4-2>% AEHCIER AA7IFolth Lineld AlZH71Fo|I Line2: AIZH}2 &
w7142 JFE £717H, Line3 2 £71 714 & AT 94=d 7448 vehdin 20033
FEH A A7HE F717 vehdr] ARk 2005390 1008/mwhE dojrte )
4 £%ol3E Hth I o|F 7HAL FF3 siEstu AlgHolAd it o A W
7 e A BEE B 20059 7HE abolaE AR BYFFAY o
AR Vgt ddL7h FEo] Hudk: Ja £28 B3 AT 72w} Ha)
of 7FEHA K3 FFe £5E 7ML WEe] S "ok 241914 Bol%o]
ATt 7k L7 @4 E ZHEEE A0l 20053 o] Folth Al WAL AMo] @4
Hol 7H557) AlRshe 200637 7ML HA sEteh Ha ddF dHar 2%
e 2010890 A7 HA7L drk
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<29 43> AFR F7HHE uiAUE A e yehd Jdolnh AEd o)
A Fd o|FREE AY FFE H8 A sk Hurt ARAY ) FYHe o
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2. DSM ALI2|2 #4

DSM AlUg oo AR sava Tgaho] 200238 E 2012:d F< HEH
2R v Ay 88 29 F 3, iRl oY Fa¥ ZAE #EY 7 U
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Hours 21T SF 20024 100 PYU 3

{718] 4-4) DSM AlL}2|20] o8t YHA 214 Cycle

AQOOD D -+ -+ o+ e e e v e et et e e i e [T

New CC Capagcity
in Base Case

24000.0+1

0.0

Hours 05727 20024 1Y 19 RY

(18 4-5 A7 wHAe SZ HlI)

DSM Z2afe] AFog Y 871 dolAd IutFATRE vl AHAE oS
det 259 7[NS BA B =1 7l £ gL Fof A FA AERE
ZoEA dHa¥ 4-5).

<19 4-6>7 <Y 47>& DSM Aol g% AZ7HE wgtelth 71& Ay
24 BRYY 74 2Axjolas ehtA] gom AEdHolA 717 B 714 WSt gt
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