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Abstract

At present, the financial incentives using feed-in premium or adder for
investment in electricity production from hydropower is quite low and is limited to the
project with installed capacity less than 200 kW. In this study, the feed-in tariff (FIT)
scheme was proposed to be used as a financial incentive for hydropower instead of
adder. The proposed tariff was classified into different levels depending on installed
capacities, hydropower schemes, and types of connectivity to the electricity erid. Two
methods were applied to calculate the tariff. In the first method, the tariff was
calculated from the marginal capacity cost and the marginal operating and maintenance
cost in two scenarios, i.e. with and without the marginal energy cost, which in this case
was the water cost, at the internal rate of return (IRR) at 11%, 12%, 13%, and 14%. In
the first method, the avoided cost and the carbon emission cost were calculated and
considered as the social benefits. The cost of other gas emission was negligible
comparing to the cost of carbon emission. In the second method, the tariff calculation
was based on the total number of avoided cost and carbon emission cost. This amount
was later added to the electricity cost.

The findings showed that the first feed-in tariff scheme should be used
since the FIT from the second method was quite high especially for the hydropower
projects with installed capacity greater than 400 kW, which would be the burden costs

for the electricity users. In addition, it was recommended that FIT which yielded 12%
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rate of return and with the water cost should be selected since the payback period was
not over eight years. When comparing the calculated amount with the overall electricity
rate and the adder from wind and solar power, the amount of FIT in the first scheme
was lower than any of the adder from wind and solar power, except for cases that had
their power production capacities less than 400 kW when the IRR was at 12% and above.

In brief, FIT should be set not to exceed 10.39 baht per kWh, 6.58 baht per
kWh and 4.46 baht per kWh for the plants that do not exceed 400 kW, between 400 kW
to 2000 kW, and more than 2000 kW to 8000 kW, respectively. This should be done by
avoiding the promotion fee in the first session. However, the investment of hydropower
that does not exceed 400 kW should be encouraged, especially within a local
administrative organization. The investors should also pay water fee to the community
so as to conserve the water and prevent the risk of the project. The proposed FIT is
more or less equal to the present electricity rate plus the adder for solar power (10.44

baht per kWh), and slightly higher than that of wind power (8.44 baht per kWh).
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f19197 2 ensiasssutisudaulyl (FIT), 8091 FITey wazdns1a i siuiuAdderannaaanuanuas haso1ing
MY 1 UIN/KWh
i ansAsssuideutoulu (FIT) 9Ty OnFIFITex aagAlisau | dasrdnlviisauiy
LUDUND o ~ - ¥ = v 3 o 1) s o o
Useln YUIANIGINERN . ANAUNU MC(Aarrsssunilealiin) Weldmmansueu | disldsimansuou|  fy Adder vas | Adder vaswdeenu
AT9UNY . .
11.0% | 12.0% | 13.0% | 14.0% 0.6044 kg/CO, 0.8059kg/CO, WawWua uavamng
. Off 9.07 9.67 | 1028 | 10.90 5.4734 5.6749 8.4361/7.4361 10.4361
laitfin 400 kw
on 974 | 1039 | 11.04 | 11.71 5.4734 5.6749 8.4361/7.4361 10.4361
Run-of-the- | 1AN31 400 usl Off 5.92 629 | 6.68 7.07 5.4734 56749 7.4361 10.4361
river LaiAin 2,000 kW on 6.18 658 | 698 7.38 5.4734 5.6749 7.4361 10.4361
WAN31 2,000 Ul | Off 415 | 440 | 466 4.93 5.4734 56749 7.4361 10.4361
laiAu 8,000 kW Oon 4.20 446 | 472 4.99 5.4734 56749 7.4361 10.4361
- Off 6.96 741 | 7.87 8.34 5.4734 5.6749 8.4361/7.4361 10.4361
laitAn 400 kw
On 7.39 787 | 836 8.86 5.4734 5.6749 8.4361/7.4361 10.4361
11NN 400 Wt Off 2.92 310 | 3.29 3.47 5.4734 5.6749 7.4361 10.4361
St
O Au 2000 kw | On 307 | 326 | 345 | 365 5.4734 5.6749 7.4361 10.4361
11AN731 2,000 Wl Off 2.22 2.34 2.46 2.58 5.4734 56749 7.4361 10.4361
LaitAin 8,000 kw Oon 2.26 238 | 250 2.62 5.4734 56749 7.4361 10.4361

vianewe 1. FIT Wudnsasssudentouln idwamuuumid 1

3. SpUBIANAUNUIBAR IRR=11.0% dmuriidmanainluas da1sendng 7 U 8.05 wieufis 8 U 2.61 iieunsal run-of-the-river wagilA15ening 6 U 8.15 ipiauis 8 U 3.35

\Woudmsunsel storage

4. svEznaAuUEefn IRR=12.0% dwsudimamanainsdiligs

Weoudmsunsel storage
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UAMIEAT

2 FITdudnsasssuiflendeuln NAwiumuuwImiedg 2 .

197 U 2.42 \ouna 7 U 8.01 WWaunsil run-of-the-river kazdlAn5eni1g 6 U 3.87 wouna 7 U 6.58

5. SeEELaAUNUEeRAn IRR=13.0% TA15enine 6 U 9.18 iiaudia 7 U 2.13Wkaunsal run-of-the-river uagdlinsening 5 U 11.95 wiaudis 7 U 0.90 wwiaudmsunsdl storage

6. SeEIAAUNULIBAA IRR=14.0% HA15¥1I19 6 U 4.551aud 6 U 8.88 Wwiaunsel run-of-the-river kavilAsening 5 U 8.36 Wowdls 6 U 7.80 Woudmsunsal storage
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o . % o y A o , A
Dy - Wauna AN aLESULANL dNSFLESURANI
Uszm YUINNAINAR . NanaULNU . . P
A | 4 . g (2 nue9u) (3 widaeauTuly)
ISR,
. Off 1.0% 0.60 1.20
laitAin 400 kw
On 1.0% 0.65 1.30
Run-of- | 1101721 400 W Off 1.0% 0.37 0.74
the-river | lydiAiu 2,000 kw On 1.0% 0.40 0.80
11N 2,000 Wel Off 0.5% 0.15 0.30
1aitAiu 8,000 kw On 0.5% 0.13 0.26
' a Off 1.0% 0.46 0.92
T3y 400 kW
On 1.0% 0.49 0.98
1IN 400 WH Off 1.0% 0.18 0.36
Storage -
TaitAin 2,000 kw On 1.0% 0.19 0.38
11N 2,000 Wel Off 0.5% 0.06 0.12
TalvAu 8,000 kW On 0.5% 0.06 0.12
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1) Amusilounsuazidmneiidaay

2) MUUANINTNITATUAYUNINIBRALNITREY WY nseniiun® msiiluaduayu
nsamuwuulian nslilduge/Suasmu (Soft Loan, VC)

3) mvuaninsnisela Wy msiRuaduayueinisedandanulnilaenss (Feed-
in Tariff/Adder, Investment Subsidy) nislduaavIaRsARNETRedestunsHEs M3
aeszuulasaelniingessu (Smart Grid) v
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7. Sorausnundalsuieieduasunisuanluiiannndsi
wumadsdounefimnsavdmsudaasunsuanliimdni ansasuiunns
Tuwumesielud
1. uleviemsdaasuniswanlifihanndainaasldsnsasssuioudoulniian
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szovnanAunulaiiu 8 U (uuefifutssnn Storage sveziiaAunuazduny
i) woeiyailaatuavsluseduivangay wesdushnidint Wewdsuidiey
Samdnuiinalyl (sauduenligud 3.9341 vwdewiag) Mnwdsnualufey

1 o w a

NNYIIAINER enidunsilindandnlaidiiy 400 kw dmsu Run-of-the-river
snefirsssudeunmsliihasduduiduadunsldninensesnaiiussdnsnm
wazmspuasnIFuL

3. msudalwiinaniedeuniesinivih Wuulsuiefiawisaduiunsld
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Tfannwdetin uazsjadiunisdasiunuuuszian Run-of-the-riverivunn
Adandnlaiu 2,000 kW 1 Juiivee ﬁaﬁimﬁ’mﬁwmmmﬁuﬂ ioad1eau
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auasiduildftedy esndudiuniseseldyumu snsidmamud
AT AEIANAIINNITIALAALT B9InnTieTgiaTusaul nutyan
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