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Abstract: This study reviewed how the changes of the government policy on solar power generation projects

affected the annual mandatory quotas of the regulated power providers under the RPS (renewable portfolio

standard) system and analysed economic feasibility of the investment for meeting their quotas as compared to the

case of non-regulated power providers. The analysis results showed that under the discount rate of 7.5%6, which

was used for the annual national electricity plans for the recent years, both the regulated and non-regulated power

providers achieved economic feasibility under both the NPV (net present value) method and the real option pricing

method. It was also shown that higher profitability was attained by non-regulated power providers than by their

regulated counterparts, which can be attributable to the fact that regulated providers are required to out-source

50% of the total quota. The results of this study are considered to be useful for establishing a meaningful mid

term or long term strategy for the future of solar power generation linked to the current RPS system.
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Table 2. Calculation of facility cost for solar power. Table 4. Relevant variables for NPV analysis in solar
Uit power.
PV Indire Co Land Cost Regulated Suppliers Non-regulated Suppliers
Invert  Suppo s(t Cost of Invested Invested
Modu PV rt ct uction ad Invested in th h Invested in 0 h
e Modu o° S Cot Cost Installa 2013 only rous 2013 only rous
(thou. (thou. Others tion 2015 2015
thou. ! (thow  (thou. —
( © wor/ won/ (thow (10 Initial Invested Amount 423300
wo'  ($/kW) wo/ won/ (10 thou. won/MW) >
Ky ) wor/ thou. -
KW KW KW New Power Capacity
)] won/ MW) 274.93 599.68 549.86 1199.35
KW Total Invested Amount
“Alter (10 thou. won) 116,377,869 253,843,574 232,755,738 507,687,148
nativ 1,96 Percentage of O&M Cost . . ! !
e - 1.8 400 360 648 930 474.5 4779 (%)
Base Annual O&M Cost (10
i thou. won) 1,163,778.69 2,538,435.74 2,327,557.38  5,076,871.48
-line .
Electrical generation in
megawatt-hours 8,760
(MWH/Year)
Table 3. Cost for solar power. Capacity Utilization Rate o
O&M Cost as a (%) '
Percentage of Facility Sources Discount rate (The
Investment Cost Current Basic Plan for 7.5%
Long-term Electricity =7
ECN 04~1.0% -~ ECN-C-03-006 Supply and Demand)
Power Generation (MWh) 361,500 788,500 723,000 1,577,000
EPRI(7]) 0.21% EPRI TAG System Marginal Price 16
(10 thou. won/MWh)
REC Price (10 thou.
NREL(]) 0.6% NREL/CD-520-33586 won/MWh) 18
" 18=1100 won Application
A AART 2013@ =0 T et wx o Rl ¥EE el glod, 201295 REC H 7Ho] 18)/kW
- - - 5 o a7
TEFHS Fuse] MulgTy wrdEgs =g Adujo]  HolH A /M 1600/KNeE YERTh o WAL
88 1501%2} A3 A 87E0ATHE AFaeh 4 WA B4 ARE 0w 20130 FAL 9ol F A}
A= "ok Anje] AuurtEs A5y 98 Az 11637l et Hu) o iR 361500(MWh) 2 Ve
0] ZArA PV 2E o 71AS Azste] Ayl I NISE7HH] AEFAR] Aol & A7) 253499900] 2
7t AAEATE dEA|AdTge] A48 Solar & - &7F EH, o RS T5000MWh) = LERSTE ARt B
O ol = >
Energyel W, PV 259 744e 0114 $1504 2014 A 24 ARE 19 01398 T4 Aol F A

d $1.087HA] sheek Aom o

AT Ao 42330/ AR dAEng = 1AL 7] 3 01597 AE FARD Agells F AR 50,768% 0]
Fo2 AU 48 sk AR7b HH, o R 1577,0000MWh) 2 LR,
SAFA H&e A AARYAIAE o] &5 W]

7= 3, 20129 $1.3 A= 7F 23275e)9de] Aarh HH, R 230000MWh) = LHeRst
o

A%, EAFANE 3.7 ¢ og

e Nzde 94 % FFel o A 02~
1% FFoz yehdt), eokg Tl Bgoe] &isA o 9] 2FEE 7} 3L NPV ¥sls BAele] B ok o)
FolA HHAAY AL AuH] gy LALAH LS 1%  Table 5. NPV for power energy suppliers.

2 Agatn gow, Fule] AFeiEel B A Unit: Thou. won
%ﬂ]"é% T'\:_L/ﬁ' 6,31'01] 9}]\01 %;ﬂ_ﬂ_x] H]%— UH‘d 57]15,_;(]_3]9] Regulated Suppliers Non-regulated Suppliers
1%2 AAS AL 7etsle] B AFdME 1%S 283 Year Invested in Invested Invested in Invested
O:] %@'6‘}9}‘:} ?l%}‘i 7]_7*:]]9] 73‘?‘, RPS X‘ﬂEﬂ‘ 01_4_7:]]5]‘3% 2013 only through 2015 2013 only through 2015
AL o1ZA AlAo|A oAt =gok TIFom NPV 16,959,255 31,807,837 33,918,509 63,615,683
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L= ey S A

WA Aol 3T FARAE
= 20134l 10525949 EAE A&t F NPVe
16059 02 vheston, 21567 1* w4592
= 201597 = &4 2 \/}E}L“)Ur = 3180992
= vhehyieh Q9 wAAkgiRbe 7 1” 2013»3_L %25}
45 v 20139+ 2,10591%-4 EAR AFste] F
NPV 33019 02 ko], 0I50AR A% £
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1) 7|=XIM7FA] (S: underlying asset vaule)
glokgakele] & A)7HA PC= NPV+IEZ DCF& Alate &=
Zﬂﬂﬂ ] FAade] #7bE Y ftoz i) whahA
oA A g kel NPV 2003l FARst
o] 71Z2AMI7FA (S)7h Hth o] E Al
o},

3

_1

¢

5&

o3

oy H‘r‘
22 2
m}i_‘ oY rﬂ

UOD:'
<

oo

Table 6. Underlying asset value.

Value of

Invested o
NPV Beginning

Amount

Assets

Regulated Suppliers 116,377,869 16,959,254 133,337,123
Non-regulated

232,755,738 33,918,509 266,674,247

Suppliers

2) 97| (T, Maturity)

wAe] W)= Bdd ARl TR 5oy A
9] B7]E 2015691 21 S-S AR 4= Qltkar sisith

3) S M (0: volatility)

2002 1€5-8 20124 12€71A]12] SMP 949 HiA71E
71z 3to] 99 A5 A& B

4 SMP 7HA9 AdEa #e dHds T
0.007151°] 2, ¥FHAY] A= 1.255228

] 3|
e BEAR AL F 717 13RI EFAAE

¢

O_u
o

-N
o, M
ol
o
¢2
o

Table 7. Regression analysis results.

Volatility

Mean .007151

Total Standard Deviation 1.25522
Monthly Volatility .097148
Annual Volatility 336531

33.65%7}F =t}
or strike price)

v
ooll
_._
J
—_

N

ll-
—_—
x
@
x
@
=
9,
(7]
@

price
A s 2doew B

mo&% el el o
3, sl od FAUE AAAL 201443
WI5M R F el A4 HAs At 0% PPl
A& GoAste] PAHAS HEHA B} 2

Table 8. Gross investment by the solar energy industry
and its present value.
(Unit: 0.1 billion won)

YO0 Y1 Y2 Total
Regulated  Investment 11,637 6,969 6,776 25,382
Suppliers PV 11,637 6,446 5,944 24,027
Non-regulat Investment 23,275 13,939 13,553 50,767
d
¢ . PV 23,275 12,893 12,536 48,704
Suppliers

. 7.5% (According to the current basic plan for
Risk-free Interest Rate .
electricity supply and demand)

5) && 292l (E;: expansion factor)

ofFga AN A9 2013dW T Al Bk
el JodagaEs (FCFS 16180(H¢)elx, 20154
A A& Fape] A9 JAdmsES 33329( °*°J )ol ATt
At wbAALG Al A 201395 FAF Al Bk *J"éa«l
JJdFEE (FCHL 32360(21 )01l ar, 20154744
& Fate] A9 doJdFEEE 666599t 1~
o RFF AR e} Ank AR} BF FAER} A
doJdTEFo] 200 Tkt AS & 7 Ak

Table 9. Estimated free cash flows at expansion stage.

Invested in 2013  Invested through

only 2015 Change (%)
(FCF) (FCF)
Regulated Suppliers 161,802,664 333,297,850 2.0
Non-regulated
323,605,328 666,595,721 2.0

Suppliers
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Table 10. Input variables for real options.

Regulated Suppliers Non-regulated Suppliers

Invested Invested

Invested in
through through
2013 only
2015 2015

3,180 3,391 6,361

Invested in
2013 only

NPV (0.1 bil. won) 1,695
Initial Invested
Amount (0.1 bil.

won)

11,637 25,384 23,275 50,768

Beginning Assets

Vo
Maturity (T) 4
33.65%

13,332 26,666

Variance (J)
Expansion Factor
0
Execution Price (0.1

bil. won)(X)
Up-counting (u) 1.40

2.0 2.0

12,390 25,429

Down-counting (d) 0.71

Risk-free Interest
Rate ( T’f)
(Current Basic Plan 75
for Electricity
Supply and
Demand)
Risk-neutral
Probability (p)

0.53

A 5 697

Table 11. Feasibility evaluation of a solar power
project led by a regulated supplier using real
options.

(Unit: 0.1 bil. won)

Variables Regulated Suppliers

Beginning Assets 13,332
Beginning Assets at Expansion Stage 15,058
Value of Growth Option 1,726
NPV 1,695

Project Value including Growth
3,421

Option
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Table 12. Feasibility evaluation of a solar power
project led by a non-regulated supplier using real
options.

(Unit: 0.1 bil. won)

Variables Non-regulated Suppliers
Beginning Assets 26,666
Beginning Assets at Expansion Stage 33,926
Value of Growth Option 7,260
NPV 3,391
Project Value including Growth Option 10,651
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Fig. 2. Changes in NPV according to changes in

discount rate.
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Fig. 3. Changes in growth option value according to
changes in discount rate.
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