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. ResearchGate, Renewable Energy Storage Technologies-A Review [Online]. Available
from: https://www.researchgate.net/figure/Operating-principle-of-compressed-air-energy-storage-14
fig2 326352395 [2019, January 301.

# Industrial Technology Review, duninn3a n3alwindaades (naudi 9) [eeulatl], undaiiun
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2 Electricalfundablog.com, Flywheel as Energy Storage Device, Calculations and Rotor
Requirements [Online]. Available from: https://electricalfundablog.com/flywheel-energy-storage-
calculations-rotor/ [2019 January 30].
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# Tesla, Tesla Press Information [Online]. Available from: https.//www.tesla.com/presskit [2019
January 30].
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% CleanTechina, The Next Breakthrough in Grid Capacity [Online]. Available from:
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ANIULATUNY NTENTINEIY, sTuuinunwaseulifa  [eoulad]  wnasiiun
http://www.thai-smartgrid.com/ [29 uns1AN 2562].
undndeuazuiiudeyantuiuesefndnuiilivinsluadsdyangns (CUIR)
Lﬁuuﬁu%a;&aﬁumiﬁmLﬁwmLaﬁmﬁﬂmﬁdﬁmum&mmzﬁﬁﬁﬂ
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



19

{ o 1 v { o Y] ] Y] a % a 28
ﬂ']‘Wﬁ 13 LLﬁ@IQm'J@fJ'Nﬂ'ﬁI‘ULL‘UWLG]'E]%ﬂﬂLﬁUWﬁ\Nqu‘l‘V\m']TJllﬂ‘Uﬂ'ﬁNamlWﬁ']ﬂ'JEJLLﬂQ@'W]G’]E’J

A

», A
-@.
»

kW

'Y e
- nswanlwwa 12
AUADLYNISIWWA 97N Solar PV

Time

DEMAND > SUPPLY DEMAND < SUPPLY | DEMAND > SUPPLY
Battery 91alw V 4159 Battery Battery s1alwW
NNIWWIRBISIHIURDUKUN

Ry | R R T
(S [ ¢S | ¢N

2.5 nslwuamasnniunassnulnii Tussuunanwazannunglnia

Yodrfnfidrdgueanisnanluiivnendenunyuiou Wy auuazuaoiing Ao
aulsiiadios Frnalaiusendlifiomenieviosilaviliuaseindlifomerlstiaunse
wanlaflg vseonvestedafadnafuifenisintsssuufniAundeanulni dagouly
ANNUIENA LY UTEimAanigesn wau1nn kasnaty 9 Ussmatuglsluasiowy 1013
'1,1’1mema%"ﬁﬂLﬁ’uwé’qqmlvslﬁwumimyjmi%’ﬁuizuulw%mmﬂﬂﬁumiamzﬁzwmﬁmh\lﬁﬁ
Nnndssumuiou deteliszuulyiindmmsiung Wedeld

AinauLaTENY NTENTINEY, szuuAntundseulnia  [eeulayd],  wnasiiun
http://www.thai-smartgrid.com/ [29 uns1AN 2562].
undndeuazuiiudeyantuiuesefndnuiilivinsluadsdyangns (CUIR)
Wuuitudoyavesidnivenetnfnufidsinumsnnzidaia
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)

are the individual study authors' files submitted through the faculty.



20

A7 14 nsAafakuawmaIinAunaaulniivuis 100 wnzIna-t1lue saufussuy

a P ) i 29
paR i AeNa 9 UaY AUsEWrRRawSAY

uonninslduunnediniundsnuliiidsasanenudosnisadalsdafinia
WosmnuiinsufudiunTiumslilniigen (Peak Demand) fwnlugstunuai
soamsliliiuargumgiveseniafifisdu msldiniigsaaluseulaningaziatulugag
Foummeuvesnddadutsivssmalvetionniadouiian vinlidesadralssliinfiudaniie
soafurafasnsinihgsaniiifnt ulugasnailifdaludu 1 9 meaddlsduihwandndadu
msasuitlidue msfndaunmediniundsmiliihausnvzaenisaidsilnil i
Taonsinfuliienlilusasnaifieudesnsliing wedielwidrgssuulugrsidanny
ossld g

dwsulusendlng nisbihdendauraussmalnglainislafnwnazegseniing
°o A o v & v B o ¥ o1
Asunsissuuiniunasnulaeuunmasuldlussuulii 9w 3 Tasans laun
(1) Tassmsunsesszuulassnglningansey @nsvinse) Newnedies Jmrinwsgosaau
- a < £ a o P 1 v a ! o t%
Wengiivsemadug Jufndusssuvanslndilugauds wasfuleaunduluganuy vilv
szuvangddliihlasuanudemevesass lnelirdsiuansdruuasalndundeinsenugly
Infinsiasne (SAIFN) 47.13 aswiesgsial wazAdviluanisseziialiduindennsenuseyly
Tl 1 s1elugaaan 19 (SAD) A 1,143.85 uiiisiesnesiel wsenanladn ausitiuey

# Interesting Engineering, Tesla's Massive Battery in South Australia Made $1 Million
AUD in Only a Few Days [Online]. Available from: https://interestingengineering.com/teslas-
massive-battery-in-south-australia-made-1-million-aud-in-only-a-few-days [2019 January 31].
undndeuazuiiudeyantuiuesefndnuiilivinsluadsdyangns (CUIR)
Wuuilsdeyavesidniwesefndnuiidsinumanaidaia
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



21

Tusneiiios Yniaudgesaou Tu 1 T Truseslnduianun 47.13 afs warsauszosiia
Inigusitonun 1,143.85 unit geandiamssluitufisimisvesnsifidugiinie Adaadei
SAIFI 2.02 adsesierel wazAndai SAIDI 563 uiisesioret wanewini Tnelasinisinies
svuulasenglniingansey Asuneiiies Ymiauwisesdoud avinisindanuninesfintiy
wasulnifoun 1 wngSad-talus ansesng i lriusmiaulgesaounadmialdun
15 W7t Sufulssnmswaduasenfingiosinasluiuiliiugn 3 wneind (saus§eniswanann
waduasoindluituiouady 35 wneted) Tasiinisaianisaii Welasinisudaiasa
Tunansd . 2562 aztwannaitunsislidulufiuildmdetiosnin 500 wil/d S
g4l 1,143.85 1A

ANA 15 WHUATNLAAIAIUUTENBUVBILATINISANITNNSA No1LNBLIDY 39%TA
[ 1 =) 1 30
WFD9EaU VoINS NeNAnuisUsTmAlne

[AsvoNIsausnnNsa uudsovaau
[ ]

AuuUUNISYUSTUNINIS Energy 4.0

(2) andlnfiusegeinniansed 2.9090 (0g5¥n319n158UNALATINTG) AU
do [ v & o
wuAwaIANIUNANULN 16 wneTnd-Talus
(3) aailluiusegadauinia 2.awu3 (9g581I19N150UNALATINTG) ALY
o [ [ R
wuawaIANIuNAsUlni 21 wneTna-Talus
drwunmsiasaumaeiinfundsnuliiidn 2 Tassnisvesnislaidendawis
Uszinalnety azfnssegluusnavemaidliiussgslunansfusenidediveslsenalny

30 \ o X '
nsiihdendnurisdsemelny, 1059015 Smart  Grid  wsigasdau AULUUNITYIUN

NSWASI Energy 4.0 [poulatd], wViaian https://www.egat.co.th/index.php?option=com_content&view=
article&id=1991:art-20170526&catid=49&lItemid=251 [31 uns1AU 2561].
undndeuazuiiudeyantuiuesefndnuiilivinsluadsdyangns (CUIR)
Wuuitudoyavesidnivenetnfnufidsinumsnnzidaia
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)

are the individual study authors' files submitted through the faculty.



22

[ [N
A aaa a

Wesniuiunfdinsedalninanndsnunyuieusiuaunnn Taglul we. 2563 Aan1salin

a a o

Jadadendl eimdwdnlnianndanuay 140.7 wnednd wagainnasuuaeniing

77.5 wngdad 590 218.2 wneing ludiuvedawinany’ dslinnawmadnlniannngsauay
207.0 WNLINA LATIINNAIUBEIDITNG 94.2 WNLINA 573 301.2 WINLIHR

ludauvesnisiiidiugiinie Aldfilassnisirszuudnundsauliiunlddie
asuas1emuTuAdluszuulnin 91U 3 Tasenns lawn

(1) Tassmsfauszuulihuuilassiguunndnn Mico Grid) fisuneusianses
Fainuldesaeu Wosnilntussudlniluiiuiisneulansos IFsumsdnglnitunanand
nifheen Svindedl Teieenludussesnisszan 110 Alawns kuuiivian ¥ild
ssuulihlFsuaudsmeandulilauivuesiundutesads wilufufiazimandslnian
wiaesing o 1 Tssliihiganes avin. Tsslihmdahuunadnvesnsuiaumdsnumaunuuas
oudnundanu lsdwimdsnuuasenfindvasdamuiadnnn (VSPP) uswdwdnluiiidnil
fnsuanitliuiuou dswalfiRndgydunmaminih nelassnstasfadauunneifni
waslivue 3 wnednd-$alus FeUszleminaglasuie andymiliihdades anduu
mMsudnliihanieiossudia Lagduaiunisndaliindhendanuna iy annsUdesfing
ISaUNTEAN

(2) Tassnsthuguulzanivlilasnia M8 neseunes Smiadedw Wesandu
fufifivindlne Fudatymivanlidueguasads et wa. 2501 nvin. IS uUssssUUSmne
i luiuithuyguudsdiensdaiuusaanaiu Ussnaudelssinilmdsiaun 96 Alatasd
Tsslnidwaun 56 Alated wayszuundnlniiendsnuiasendindvunn 7.3 Aladed fodu
nsusuvessruuliiuuulilasnda Aflundssdnluinduewues Iaghidesianluiiian
szuunan dauntul we. 2560 Fuialassnmstiuguudzamninlilasnia Wuanusiuiieszui
v, wazasInendendeddul dWewwunszuulaiiiuiivuyuusliiivssans amAsiniy
Tnewiunmsfnssszuunaaliiingendsnuuaseniingdn 100 Alated noufadsszuuiniy
waalihene 100 Alatad-talus wagszuumuaunsaeldi (Mico Grid Controller) wadl
1#Rde Tuiuiituyuusdissuvandvlalnsninoswanysal aunsondsliiiieldlfioade
syuvanedslninansyuunanlasuanudsmenilifatywliingu wasmndlndwwdsldda
mmimiWﬂLﬁﬁ'ﬂajisUUVLWMUé’ﬁuﬁ%u 9 laoneae

* ssuulasstglnihunaidninn (Micro Grid) e szuulifhussdus (Low Voltage) #3ou59AU
szeuna1s (Medium Voltage) fifvurndn dslafinissinszuundalniowindn Tnanlai ssuu
wmaluladansaumanaznisieals ssuuinifundany uazszuuamuvaudaluiddilidedu Tne
drulsznaunne q aunsarheuaeaUszauduiliovaiowdussuuiiefildoudedussuulasetig
Inlflmdn (Main Grid) ssuulalasniaaunsauendidudasy (slanding) 91nszuundnlalunaiizandu
lngvannisdidguasnisndnlniifiglulasninfenisne1e1uaiiennuaunaseninan 1 TREANE 91y
Tineftuanudeanislindanunielululasnia wagldszuulasstelniimdnifioasuaiutung
it (dinauuinisnesuiiiedaaiuniseuinvndeny, ssuulilasnia eeulatl],  uvasiian -
http://www.enconfund.go.th/pdf/micro.pdf, 2 qmmﬁ’uﬁ‘ 2562).

wé’ﬂﬂauamﬂwﬁagaaﬁ‘uLﬁmaagaﬁmﬁﬂwﬁlﬁ‘u’%mﬂuﬂé’@ﬂ@yiywmﬂ (CUIR)
L@uuﬁwﬁa;&aﬁum@ﬁmLﬁ?ﬁumLaﬁmﬁﬂwﬁdﬁmum&ﬂmﬁﬁ&ﬁ@
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



23

3 lassmawannszuuliiuuulassiesunmdninn (Mico Grid) Aguneiuns Smin
svan Wesmnduiiuiivihdlnauszanmndvssmadud ezl dulssaduasusiay
adaluiidudunannu wenaniddidamiwiihwuannisienruliac fe 2 At afusnlu
Wounguniey wel. 2551 Mnadeuueiu 7 Weou wazass 2 luieunsngnau n.a. 2558
T¥naweuuenuiuis 10 Wou Saduguassadonisvieaiion msinumsiazaidustves
Uszrwu Jagtunsiindiugimefuumadlelgvlasdaniedesiuialiifisa vun
1 wnedod $1unu 7 1n3es neadsaneadliififiududn 12993 Sudfelwihanmaensulssam
Fanaanldlnmns S 2 918 fdanmsede 12 wnetad fansssuuiniundemdlii uas
thioszudlalasniaudldlumsuimsdanis famseuaunskan nsdauaznss gl

o [ o o k¥
2.6 nMsluamasnnnunasnuliii Tusiaiswazdiunnande

nlusfnfinislduumaedinfundanuliidmnivgasdunisldtussuundauas
Smirglvih ufludlagtumaluladnsndnunneslésunsfauegsoiies amsalseq
IntiilFsandtu fanuefigiuuifvunaiidnas fnisgapdovnsrhnisuszaliii uagae
Usqlulitanas ullsnangnas FiliEudimsianlflusmsuasthuinerdesnniu Tnsfass
Puglfuszuusaaliidiendsnuuasefindiisuldsuaudsuniugaiuogisaiios
UszlewiildFudetelinslalnihiinanlsanndanunaseniindiiulegsfiussansnm
domnlninfidaldanndsnuuasoiadagndaldlugiania 10.00 u - 15.00 . Fadulneg
wdutsnanilideusgt lihiinaaldmanisiiinlisudofaglnaddszuusmine
TilngldldSuaneuwnula 4 nisiasewusmaesfnfiundsulnfivilvaunsedniu
Tiindalalildluganaidy q Afeudesnisldlni dldlnihdadaldanndany
waseingdlalgayiuan wardudunissessunsldsasudiiduindoundsnulni Jsdlngasd
nsUsaliiimien q Auludrsandusaziad inliaudesnsldlifinivgeduuuy
nszqniegluraanamils 9 dennitlustnanazinsimualisasanluinlugisnandy

'
v o

LAZIIA19EEINI19IIa18U 9 oIshaztuinefenfnfiwunnesiniundssuln

**

AUNTEIVUYRAIUANBIATT .. 2522 “©1ANT” YMaNEAINTY AN U1 1Teu 159 S0 Un
ARsALA Atina warAsTiadstuegadu Ssyaraenaidneguiatiliaenld uasmnea s
(1) Sadunsniedsiiadrstuosaduiielifufiuyuvonsssmy
(2) Wou aznu glusd mavidesteszuneih gide aude vinh iaende Situwe vieusey
flasrstufasovielndidestuiianssusviedsiiadstuliyaealldaes
(3) thevedsiiadrtudmiuinrsenaiie
(n) FiRnvesslimiofiansisazuariivuaiunimsauns wieilhminsustdasaing
WuduAlansu
(@) finansedeiluszozianniiasisardasietaluniesundissesienniiasisay
fitoenianugmesihetudeininiufuuasdouaniedtminiuniiismuslungnsensg
(@) Huivedafiadsduitelfiiufivansa indusauazmadhesnvessadusuennsiitinuany
119191 8 (9)
(5 ?iaﬁa%fw‘fuaéwaﬁumuﬁﬁmumluﬂgﬂisvma
WilmnemLsmdsdauing q v881P15Hae
wé’ﬂﬂauamﬂwﬁagaaﬁ‘uLﬁmaagaﬁmﬁﬂwﬁlﬁ‘u’%mﬂuﬂé’@ﬂ@yiywmﬂ (CUIR)
L@uuﬁwﬁa;&aﬁum@ﬁmLﬁ?ﬁumLaﬁmﬁﬂwﬁdﬁmum&ﬂmﬁﬁ&ﬁ@
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



24

annsathliihAAulfinldlunsuszalwihsooudituindeusiendanuluih wieldiy
wdesldlwihmlulutisnadsnaniilendnidesnsse Al lusnsgsls sawdesesiuns
Foreluinluguuuuigldlnivihluasnsofunumduléiafouwas e (Prosumer) flaed
nsldegrunsviatgaunn

[

PN Y 1 a ] o 13 [ = =
QNN 16 G]’JE]EJ']\‘]LLﬁﬂx‘iﬂ’ﬁmﬂG]\‘iLL‘UG]Lm@iﬂﬂLﬂUWﬁN']u‘lWﬁ']LW@Imua’m’]i N9y
a s o a 31
UIIYIA Ui%LWﬂﬁﬂiﬁ@Luiﬂ’]

d‘ LY} 1 a 5’5 Ql' (% < [ a [ I3
ANT 17 A28 19%ENINISRARILUALABT AN UNAIULNAY NARSua Tesla
A v ) o A = 32
Powerwall wialglutnuinende NUsemAoadaLnsLae

. Windpower engineering & development, American Vanadium demonstrates first CellCube
flow battery in New York [Online] Available from: https://www.windpowerengineering.com/electrical/
american-vanadium-demonstrates-first-cellcube-flow-battery-new-york/ [2019 January 31].

2 cola Solar, Strong Demand in Victoria for Tesla Powerwall Installations [Online] Available
from: https:/Awww.colasolar.com.au/strong-demand-victoria-tesla-powerwall-installations/ [2019 January 31].

undndeuazuiiudeyantuiuesefndnuiilivinsluadsdyangns (CUIR)
Wuuitudoyavesidnivenetnfnufidsinumsnnzidaia
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



25

AN 18 LNUNAINLANINITAANITEUUNAR INAIAIENA I ULEID1ARNE S2uAUNNS
a 5 'U 2 v % U 33
AAfmUaLaIANNUNEINUNslutLRNade

Tutlgtudssmalnelaiilasinisinsesderalinindalaanndanuwasaninduay

=

d‘ [} < [ I I = [y 1 a o =l =l
ABUALIANLAUNAINUINAY  Taetduaiiusiuiianussning nvu. usen JIn
of

3 9110
(UMW) USEN LEUFS 9109 (UPI1TU) WaTUSUN JUALANZANS 9100 (Urnvw) Tofuwuy

a a o a v a kK = a
wialulaguasuTen PowerLedger Useinanodinilay Aiuvnalulagudoniyu il

Snqusrasdlrglélafihansauaniudeudensliiifuesdld warannsafunumduigie
uazgne (Prosumer) Tnglsifassiuianans (Peer to Peer) Tasamsiilidodn “lasenisthdes
dlosdansordiden 1777 fiwesguuin 77 Ussneumiseouydfueadlasinisendlnguoad
Aadeszuunanlniifendsunatenfinduuin 50 Alatad uddaaudosnisldlud
150 Alafd TsadsuuumAvisneninen Ansszuunaallindendsnuuaseniinduun

» msbiinauniiana, PEA HIVE Platform For Smart Home [paulat], wasTian hittps://www.
pea.co.th/WebApplications/Temca/2017/images/doc2017/PEA _HIVE Platform For Smart Home.pdf
[31 uns1Au 2561].

*kkk g . a a 2 v ~ A v e v v
UaonNtyy (BLOCkChaln) 3R] Lﬂia‘lﬂﬂmimU‘UagaLLUUMUQ %V!ﬂﬂuﬁﬂiﬂim‘lﬂmLLasiﬂiU‘UaiJua

ety Tnedeyamartiazgnifvegluisiazufion Aideulostuvuedotemiloutuviads ifeganssusig
gniufinasluufonmaniuga iarliansnsowdeuuastoyala 4 16 nszynaussiidiumieUsy 1
nsvhganssuiuaegiui SuduFesiiululily AlesazUsouuvastoya Tnsusmainnissudangau
daulng) (Brand Inside, udenisu ﬁaazisus!?JJw‘hmm%:%’ﬂw%fauﬁu’qﬂisiﬂﬁuﬂdﬂEJ o melu 5 il [peulail],

Wi : httpsy/brandinside.asiaAwhat-is-blockchain/, 5 NUAS 2562).

undndowazutiudoyaatuinveeindnuiliuinislundslayayun (CUIR)
Wuwiludoyavesidadveseinfnuinidsiumnnezidain
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)

are the individual study authors' files submitted through the faculty.



26

400 Aladnd wilauseensldlninmies 100 Aladnd lassnisreulaiifion wisn Aase
auin 77 Aaksszuunanliihdendanunaserfingauin 150 Alated uasdiaudeanisld
Iyt 150 Ala¥adt Tnefunumiduiedouasdaslnihmungfnssunmsléliih (oad profile)
wazauansalunsanliii fuandneiulundazdasnat dulsameruiaiiu dany
Foenslalin 150 Alatad Sumumdudderfivsediaden Tnihiivhnistereasifeuste
fususzuumiieves nu. lnsfadsdinoidaaios (Smart meter) Feamsntn
naualatfinléiia 2 fimna Ao Aemndluaidh @oanguiedu 4 Tulasamsil wiedoan nviu)
waziiemsluanon @eliiugldlnidy ¢ lulassnsi) Tneudsn 5377 Sria @) idnan
funumdugsuielwihduAusensindessuuiniundsnulnihoun 50 Alatad-dalug
gelutlagiudsliannsongliniudaldlitu nv. IWdesnddlilifuoyamandningu
ulouiguazusy nsEnTandany feninazannsadidunsldlusuian wénnisveanis
Fouglaiinlaglaisiudanans (Peer to Peer) Al

(1) Al g inusdalfioadou

(2) mnlwihiinanldlsideme fagvinnistelifiiangdululasing indalwillfau
ardesnis Ineldenatnfiauesarmganou dmndsdeainsruuinfundsoluih uwas
Bendoluihann nui. Wuundsgaveidosmniisaigiian

(3) vl finanldiAuniaudenisiazneliiugdululasinis Tnedenaindi
iauasIPgefiganey wazuelifuszuuinAundsnulwindumadengaiedesnld
CALRCRNED

& [ | o a 1 a = A [ <
ns@eviefnanaiunisiiunalulagvasnsundaiulasnne 530153 UsiAaan

Toranann lngwenndiatuazyinisuszananalunisivuagaeuazgungluninudsyauiung

Fenrsdrszuviunldmaitazanaluihlvgidasiulasinmsiafiovay 15 uavannisudes

[2% s

igarsuaulasanlediieuinisugninga 400 1s

R

a v 1 ] o 1 a v a a a 34
AN 19 LLNUﬂqWLLa@QEﬂMﬂQUTJNFLUIﬂiQﬂ’]Tu’]i@\‘iLll@\‘]@"\]ﬁiﬁlgﬂm]ﬂ'ﬂ T77

TzZ7

HABITO @&\\m\nx PREP ; DENTAL
VY et \-T l ’ “_‘_
$iasito $¥ ¥ = A2 4 ¥ E @
rJ bcpg inldﬂmmwv;
Enargy Storage e
(1) -
Y
i == ¥ i) t !
onnecteditoithelgrdiofiMetropolitaniElectrcitylGeneratinglordMEA%

* Youtube, P2P Energy Trading Pilot Project at Town Sukhumvit 77 (T77) Thailand, [Online].
Available from: https://www.youtube.com/watch?v=FuUm77jRI5s [2019 February 8].
wé’ﬂﬂauamﬁwﬁagaaﬁuLﬁmaagaﬁmﬁﬂwﬁlﬁﬁmﬂuﬂé’@ﬂ@iywmﬂ (CUIR)
L@uuﬁwﬁa;&aﬁumiﬁmLﬁwmLaﬁmﬁﬂmﬁdﬁmum&ﬂmﬁﬁ&ﬁ@
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



27

2.7 AAITARUYL AUANAT VBINISARALUAADIANIUNAIIUINTN

MIBATIRAUYL ANUALAT Fzwtaeendu 2 JUluy Ao
(1) nsdifnderuenens tnedauufgiussil
(1.1) Wuormssudiiinslalni 12,000 wiherewdeu wie 400 mieseiu
(1.2) Andeszuundnlaliidendsunaseriing vua 50 Alates oguda
Tl 1 5u wdelihlglugagaan 10.00 wdinn 89 15.00 wisinn WBwian 5 $alus sl
PrAsldsuau 250 wihesetu
(1.3) Fasauummeiniundsnuliih auaanug 50 Alated-Falus fergmslda
15 9 9uumAeI TmARARs 750,000.00 U Tasdauszquuameinnszuunasiniiage
W IUMEOTIng Wi
(1.4) avniseaaaan 10.00 waiin 89 22.00 wiiin Sudutiananiifinnsld
Tifiann Wlihdalusas 30 wiae wia 360 whesetu Yranafiudsldlni aluwee 3.33
e 139 40 ema i
(1.5) 8as1alain 4.42 umsenuLe
(1.6) M3l g elniiiinanldannsyuunanliingrendsnunasefindludas
1.68 UMADNUIY

AAsgiduu wasanudueesmsRnsLUAmeIinAuNEsluin 16

(1) nsdllaifndaszuunanlnihdrendinunaeiing wasuunmesfniundsauliiin
T 1 Beu (30 $1) enAshavdeailuiia 53,050.00 U (12,000 ¥ae x 4.42 Udevtae)

(2) nsdiRnRaszUURARIII A endsuLasenTind udlifaduunnesfnifundey
Tt Tu 1 Wou (30 5u) ormnstazi@erdluiin 28.104.00 U™ TeazBonnse AT

A15197 2 ATERNsIEasBeanIsAUIAT AN fiaAsRnRssUUNAR NN e

NHNULAIDTIRE
4294781 22001.-10.001. [10.00 1.-15.00 w. 15.00 4.-22.00 u. 394
Grudarin | WaalWdan | Grudeiinisudndna
n13) uasiingld) | lndrannuasenindlaled)
Ussnaunslalneia (vmiae) (1) 40 150 210 400
Usinalwihiindsldies - 250 - 250
(nihe) (2)
Ysunaunslalniienn 40 - 210 250
M5k (Mae) (3)
Usunaulwihadruiuengle - 100 0 100
sl (mdae) @=(2)41)
Alwihaglinsind 176.80 - 928.20 1,105.00
(Um) (5)=(3)x4.42
Al lesuannnisue - 168.00 - 168.00
Inirdruiulinisivin
(V) (6)=(4)x1.68

wé’ﬂﬂauamﬂwﬁagaaﬁ‘uLﬁmaagaﬁmﬁﬂwﬁlﬁ‘u’%mﬂuﬂé’@ﬂ@yiywmﬂ (CUIR)
L@uuﬁwﬁa;&aﬁum@ﬁmLﬁ?ﬁumLaﬁmﬁﬂwﬁdﬁmum&ﬂmﬁﬁ&ﬁ@
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



28

4291781 20014-10004 {10.00 U-15.00 W. |  15.00 ©.-22.00 U. 57
Grwadasin | EalWR1n | GruleriinisudnEn
n1s) wasaiindléd) | lWiranuasenfinglaild)
Anlwiews (13w (un) 176.80 -168.00 928.20 937.00
(7)=(5)-(6)
Alwigms (30 Fu) (um) 5,304.00 -5,040.00 27,840.00 28,104.00
(8) = (7) x 30

I
Y

(3) NSARAAFITLUUNG

a

INAIAIINTIIULAIDITNE LAZRAGILUALADIANLA UNSIIT1U

Tt Tmes i AdniuBunlgaulugianan 15.00 wiinn 89 22.00 wrinn A5 uadata
nisegusiliianansandaliiinanndsnusatonfingla Tu 1 heu (30 Tw) oransliaviden
W1 24,000.00 UM S18RLLDYANITAIUIUAIT

a = ° ! = a o a 1Y
AN 3 G]']TNLL?WNT]EJagLE]EJ@ﬂqiﬂ'ﬁ,«nMQWIWWqﬂim@qﬂqimﬂmﬂigUUNa@lWﬂ’]@l'}f‘J

NHIULEIDIARGIATULUAADS TNLAUNAI U LN

¥29L781 220014.-10004. | 10.00 u4.-15.00 u. 15.00 4.-22.00 u. 99U
Gruatevir | (WaalWian Grudarinisudngn
n119) wasofingle) | lWianuaseniindlala)
Usanaun sl i (widae) (1) 40 150 210 400
Usinalwihiinanldies - 250 - 250
(nihe) (2)
USunaunisgadsegliih - 50 - 50
THTuLUmAeI A iUNd e
Il (widag) (3)
YSanaunislalndiiann - . 50 50
wUmMBI AL UNS sl
(Wuaw) (4)
YSuaumsialaiigin 40 - 160 200
sl (nue)
(5)=(D2)-(4)
Usunaulwihadruiuungl - 50 - 50
nshiin (iae) (6)=(2H13)
Alwihaelins i 176.80 - 707.20 884.00
(un) (6)=(5)x4.42
Al lesuannnisue - 84.00 - 84.00
Inirdruiulinisiviin
() (7)=(6)x1.68
Arlnams Tu 1 Ju 176.80 -84.00 707.20 800.00
(um) (8)=(6)(7)
AlnAgns (30 ) (Um) 5,304.00 -2,520.00 21,216.00 24,000.00

(9) = (8) x 30

undndowazutiudoyaatuinveeindnuiliuinislundslayayun (CUIR)

Juuiludeyavesidndweneinfnuiidsinunnnzndia

The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)

are the individual study authors' files submitted through the faculty.



29

nnsEAnYl 3 nsdldreduafiulddn nsdfndeszuunanlniidrendsy
Lasendiiiesetafivnaziisanlniinasld 24,.946.00 U waznsERARILUAABSANLAY
wialasluAsAazana lniiadldsn 4,104.00 v usiiesarnnisindsuunmesRnAY
Wé’mulw%Lﬁmamﬁaﬂ%ﬁuamuqqﬁq 750,000.00 U iaduananalwifiusendalauan
wilszuzgnanAunu 183 e vie 15 U 3 1feu FaAuniegnisldauesuunimedsniiu
n¥sulihigsanuszana 15 9 diu minlaifiasnsle q ieatvayufiagliflasiad
wuamesfnAundsnuliiindosnndunsamuiliduel

(2) nsdifaderuthuinende Tnedauufigned

(2.1) Wuthuinondedifnslalnih 900 whereliou wis 30 nieseu

(2.2) Andeszuundaluindendsnunaseordind vuin 5 Alated egudn
Toelu 1 Yu wdalvihlglugianan 10.00 ufnn 89 15.00 wisinn Wunan 5 dalus salidh
franladuiu 25 sty

(2.3) Anauunmeatndundsnulai suinennug 15 Alatad-dalus Torgmsldan
15 ¥ Seuunne3 TauAng 240,000.00 U1n Tasdauszguunmeiainszuunaslndidas
WA g W

(2.4) ana1eu 8.00 W11 e 18.00 w1 veniuldinuegtiu udiinns
T lnihdmsudidu syuuiualuguagssuundonsasla §1uau 0.5 wiesatlus Amdu
5 i8I 159 150 nilusalfeu

(2.5) omsabain 4.42 vnsienae

(2.6) Ml udeliindnanldainssvunanlnii dendsunasoniindludas,
1.68 UsIaNUIY

AAsgiduu uazANuduAvaIAnsLUmmeI NS UNS sl g

(1) nsatldfndsszuunanlniingrendnunaiening waswunnosfnfiundsauli
Tu 1 Fou (30 ) truinendendsiazderluiin 3,978.00 U (900 e x 4.42 Umseniag)

(2) nsdlndeszuundnlniihdendnuuasending Lmlmmmuummaiﬂﬂmuwaamu
T T 1 ey (30 $w) Truinendevdsdasd@eailniii 2,512.50 vm SeasBennsAuIus

wé’ﬂﬂauamﬂwﬁagaaﬁ‘uLﬁmaagaﬁmﬁﬂwﬁlﬁ‘u’%mﬂuﬂé’@ﬂ@yiywmﬂ (CUIR)
L@uuﬁwﬁa;&aﬁumiﬁmLﬁ?ﬁumLaﬁmﬁﬂwﬁdﬁmum&ﬂmﬁﬁ&ﬁ@
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



30

f1519% 4 M1SWER9SIEAZLIEANITANUIMAN ANl T1uRneNFeRnfIsEuUNan
TN AE NI ULEI TR

P291781 800 1.-10.00 u. | 10.00 4.-15.00 u. | 1500 ¥.-1800 . | 18.01 U. - 8.00 u. 39U
(nanedulaidl | anlwdan | (ranedulifl | (nansAudiau
Auagty) | uaseniindld) | aueglau) agjtinu)
Usnaun sl (vae) (1) 1 2.5 1.5 25 30
Usalwiiindsldies - 25 - - 25
() (2)
Usunaunslaluiihenn 1 - 15 25 5
sl (M) (3)
UsunadlwindruAuune T - 22.5 - - 225
sl (e) (@)=(241)
Alnideldna sl 4.42 - 6.63 110.50 121.55
(U ) (5)=(3)x4.42
alihdilasuannise - 37.80 - - 37.80
TidrumAulinasinin
(U) (6)=(4)x1.68
Al (1 3u) (um) 4.42 -37.80 6.63 110.50 83.75
(71)=(5)-(6)
AlnAgws (30 Ju) (Um) 132.60 -1,134.00 198.90 3,315.00 2,512.50
(8) = (1) x 30

(3) NSARRAISTEUUNAR NN I ULEIR1TNE LarRARILUALABIANLAUNS Y
it T lwiadniulisaldanulugawaainandundausgtiu Tu 1 wew (30 Tu)
Prunnenfuraalagidealilauiies 1,278.90 U S18azd8nnIsAWIMeal

f15799 5 ANS19EAISI8aEdgAN1sA1LIAAN LTINS U U NN AuRnRasEUUNES
InvmendsnulasafindsufuLunmasinAUna sl

¥29L781 8001.-10.004.| 10.00U4-15001. | 1500 4-1800u. | 18,01 u.-8.00u. Ful
a9iulifl | @EAnlWdn | aneiulifieu | (nansAudiau
AuagUw) | uaeaniinglé) agtinu) agitinu)
Yanaun sl i (vdae) (1) 1 2.5 15 25 30
Uil iindsléies - 25 - 25
(nihe) (2)
Usunaunisgndsegluih - 15 - - 15
TfuLUAmEs T UNE MY
Tl (maw) (3)
Usunaunslgluinan - - - 15 15
wummas AL AUNEsulnih
(nihe) (4)

undndowazutiudoyaatuinveeindnuiliuinislundslayayun (CUIR)

Juuiludeyavesidndweneinfnuiidsinunnnzndia

The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)

are the individual study authors' files submitted through the faculty.




31

800uU.-1000%.| 10.00U-15004. | 1500 4-1800u. | 1801 U.-8.00u. el
4291981 anedulisl | GAalwdmn | (aneiulifiau | (nansfudiau
ALRL M) use Mg 14) agjtinu) agjtinu)
Usanansldluinan 1 - 15 10 125
sl (muae)
(5)=(1)-(2)-(4)
Usunalwihadruduengla - 7.5 - - 7.5
sl () (6)=(24143)
Alnigelinasluin 4.42 - 6.63 44.20 55.25
(Um) (6)=(5)x4.42
alihdilasuannnisue - 12.60 - - 12.60
Itdrunulinisiiia
(Um) (7)=(6)x1.68
Albnlilgws Tu 1 Ju 4.42 -12.60 6.63 44.20 42.65
(um) (8)=(6)(T7)
Alwigns (30 Tw) (um) 132.60 -378.60 198.90 1,326.00 1,278.90
(9) = (8) x 30

IS B=1 N v v =3 Vo1 N a & a 1% v
NNTAANEY 3 NTATAUILLAULAIY nTalAnfIsEUURARlNNAIe NGy
a 6 1 a 1 ! 1% Aa O o [
uavefindiietegaferssdisanalniiacld 1,465.50 U waznIARAATLUALABIANAY
waanulidiuinzanaliiiadlasn 1,233.60 UM willipaRInASRRFILUALABSANLAY
wasemlniusndedlyRiuanuesiis 240,000.00 U m WedmuanAlinUsndalaud
eilszaziianfunu 195 Wow s 16 U 3 wwieu Jununinongnisldnuvasnunmesiniiu
was i igegauszunm 15 ¥ dsiu mnldfunesniste o ieatvayuiazludlashiae
Ao % - & Moy
wusmeIinnunasulniuiosanilunisasmuilidue

2.8 uasn1sdaasunsuaalniidienasnunyudsuludagiu

UsewalnglanseninfsanudiAguasnisiondenumyuiou slalinsduasunig
wanlyidendsnuvyuiou Tnslemendsnuuasefindinegwiedlonnnit 10 U TneEusiy
el w.a. 2506 AuzSpuuTousTRliTalassnsssaversus sl lnossuunanlaiin
Femdsuuaseing (Solar Home System : s¥UU SHS) fi¥ngUsrasdlilethomdeniabou
findlna laianansaveneaszuumeliiifeisnmstnameaeundld delvilenna
4l war fustnans fadoudldsumstndessuunanliildendanuuaeifindnu
Tasanisiingt 200,000 asa3eu Tasdmuslinislifiduginadugfnduarliesdns
Unasesdiuviesdulugguasnu Felanansilirosuszauanudniauiilusin iosain
svuundnlwihdendinuiaeriindinndedvnadn annsaldieseddlniiligsgaiieos
120 Yo Fslsifianerenisldnunie vimniteinisesninasnsduadunisudslaiiage
w¥sumyudsusnugidu fei

wé’ﬂﬂauamﬂwﬁagaaﬁ‘uLﬁmaagaﬁmﬁﬂwﬁlﬁ‘u’%mﬂuﬂé’@ﬂ@yiywmﬂ (CUIR)
L@uuﬁwﬁa;&aﬁum@ﬁmLﬁ?ﬁumLaﬁmﬁﬂwﬁdﬁmum&ﬂmﬁﬁ&ﬁ@
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.




32

(1) 1wl w.e. 2547 ladmsdaasunisuanliiinnndsnunguiow Inelasudiudiy
dn15uTalnin (Adder) wonauuszsinmdaindadunad

A15199 6 MISILARIEIURLDNSISUZ D WA weneuslaaLnag

Fowdswmelulad Adder (U/1i08)
TN 0.30
wSsthumdn (50-200 Alans) 0.40
wahwunaEn (<50 Alasnd) 0.80
VY 2.50
WANUAY 2.50
WA ULEIR TN 8.00

- o w @ Y 35
11 : AINNUULIUIULATWNUNSNIU NTENTHNEIUY

TnemdanuTana wihuwadn wesuasndsuay wwldsudniudnssuieli
Husrozinan 7 U daundanuuasoriing aldsududiudanivielii Wussezinan 107
M@ insnsiudeliihdeiy wisnuuasind i uduiingaiian fe 8.00 vinde
mhegnalihguuindealninnugasmsuiusasalninlaesaluf@ (F) Sslugasd
w.A. 2548 e w.el. 2558 SnsrAvelilindgidisiulaseinsudnliifiainndinunaseing
wuuRnssuuRuAUlaFY avegludas 11,50 vmdeiae §1 12.00 vindewiae Fsdeindu
Snafige uiluvmedudslddesiifaulanmuiindennidn idosantymiduundsSunu
antunsiudilireslinsativayuiuamuiesnndubesdmilulszimelne

(2) 1 n.a. 2553 iHasanarldinglunshnssunsndslnindendsnuiasofing
gnas yullufedimeeenngampluszozusnldfunaneuumuainnsamuiia aassiies
amngﬂ,aﬂmaamﬁamﬁué’mﬁu%al%lﬂ'mmﬂ 8.00 UMADNUIE WiRB 6.50 UMFBNIIEY
Huszerna 10 U wifdaiedudnsiigeey vililudasilifuraifigamuduamuains
Tsdlihndanuuaserindidudiuauuin

(3) Tud w.a. 2556 lddnseanngunasiieatuayunisindeszuundaluiigae
wE LAt finguundsatuinend ernsgsiauaslsanu Tnsasfudedisiaai (Feed-
in Tariff fixed : FiTo) maeaszeziian 25 U ldfuudsmusasiarlnimiouwuuiiu Tned
thusinederndsndnlaiiAu 10 Alatad Sudefisns 6.96 Lmdentae enAsgsRavwIALn
fdanandn annndn 10 fe 250 Alated SuTeiisn 6.55 vndeniie WALDIANTEINIVUINA
Na19-lUe 138159910 YUIAATISINITHEAR NIANTT 250 89 1,000 Aladnsd £ TisnI
6.16 Usevthe Tnedlauufgu fil

ANUNNUUTUIULALBEUNSIIY NTENTHNHNY, n1s3udelufianienvy leaulal,
WIENTILN http://www.eppo.go.th/images/Power/pdf/buy.pdf [10 NUAUS 2562].
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A1313% 7 ans1asansauufignu lunisfndnsifudelniiainszuundalnilieie
WAL UKANEIinduLMAIUURNe1AY 91A1535AVLIALEN wAZEIA15TINVUIANA -Tnig
ERIEANRLY!

Rooftop PV Fact Sheet

1. Guasyulus=uu 60,000 kW,
2. mneWuilidasaisatian 7 mkW,
3. hwiinuadue 83 kg/kw;, (12 kg/m?)
4. wasowlviihinaaldnausa 1 kw;, UDIUHD 1, 300 kWh,l'kW,fs;r (m ﬁ%ﬂﬁziil) wia 108 kWh/kw,/m (uﬂium’mﬁau) -
5. AsdEtiusEyu 1Thuataida I AREESAIVUTIALAR anasgsAiItuanate- Tk 1senu

das1a1lvvh Feed In Tariff (un/wiin) 6.06 | 8355 6.16

el (kW) ) 9,045 o /8,515 o |'8,008 -
Azt 1ruatgaida ARTEFSAITUTIALAR anasgsAiITuanate- ke /1senu
Anfeszuu Rooftop PYauna 5 kW, 200 kw, 1,000 kW,
Tdiufidadeamniamlszna 35m 1,400 m” 7,000 m* (4.375 15)
AwiiauMesI 414 kg 16,552 kg (16.5 au) 82,755 kg (83 éu)
Buadvu 300,000 - ' 12,000,000 1w 60,000,000 wn
waoeulvhinaaldaail 6,500 win/il 260,000 waae/il 1,300,000 wiuaa/d
susuanasdnanglvihaai 45,240 w/d ; [ 1,703,000 v/l 8,008,000 ww/il
SruzIARUU 617 dau 77/ 7d 716 vian
(Simple Payback Period)

i °o v a % 36
711 : ANEATINNNSAAUAINITNENU

dmsuvinnasuie Truinende Ysunasude 100 wnzdnd 91A13553R9uuInEN 91A555A9
uranaeielug Usunusude siunu 100 weins lagluinisanelidudanidad (COD)
AelunousuIA w.A. 2556

(@) ¥ 2558 ladnisusudnsnmisatuayunisndnlnihmendunyuisulng
Tneld5unuy Feed-in Tariff Gautsoonidu 3 dw e
(a.1) Snsr¥udolnihdiunsil (FIT fixed : FITy) Anandununeadislasiwiluas
Adiunsuwaziigesnuinasneignsldanu Saazasiinasnenglasinis lddmiundaany
NYWILUNNUTELAN
(4.2) Smsr¥udfelalihdrnuysiiu (FIT variable : FIT,) Anvndunuingauiilély

9
17

nsudandsnulnindavieuluaimna Sazuiuifiuaniudiudleduiiugiu (Core
inflation) LadgvesTnounth mulsemavesnsensisnded Tidmiundanunyuioungs
WAKUTIN N

(4.3) Sns1¥uelnfinlugunuy FIT iy (FIT Premium) fisnfnanndnsiuie
Iyliluguuuu FiT Uni dmduuramalulad ieadsusegslalumsasudmiulasanisamy

* aaznssunsifuRanITNE Y, Mssudalniinannisuanlnfindsuuasaniindfinans
vunaen [pauladl, WViE 91 http://www.erc.or.th/ERCWeb2/Upload/Document/Rooftop%20PV
Fact%20Sheet.pdf [30 1ns1AN 2562].
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) | ~ & a g A v A
WlgUIgURIsIUIS WU V8 e wasiwdiinin wazlasanisluiiuiviewaunialdiine
LS UAS19AINUI LA TUNA I UL LNUNA

[

asusnssutelnihannasnuryuisulansil

13799 8 AN3NBRTITUFBLIThINNE UM URBUNGUNEIUETINR T w.A. 2558

FiT Premium (u1i/siiae)
oy AT sezmatvayy 2O i
i (VW) . 1 Twzuiﬁsamﬂuwun
(VW/iae) @ Jsiateuauniala
1) wésenh
fdunBnfinng < 200 kW 4.90 201 0.50

W/

v Misuanfnng 0-10 kWp 6.85 259 0.50
Vunenn masuaRnae >10-250 kKWp 6.40 25 0.50
Vi MawAninng >250-1,000 kWp 6.01 259 0.50
uituiy NNUUA 5.66 259 0.50

e assnsluituidoiaega annd uidna uag 4 duneludorinasan TAun 9.a2u2 9.1 .a¢lndas uas 0.0

i o v U U 37
11 : AUl UGLAT LN UNATIU ATENTNNEIUY

ddnnuulevisuazrundeny nsensamdenuy, wleutenisiudelnfiianndseu
mguﬁau‘lugﬂtmu Feed-in Tariff [paulaii], WA http://www.eppo.go.th/images/Power/pdf/FT-
history/FiT_2558.pdf [20 nua"wus 2562].
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13299 9 899150 LTINS INUNYUIBUNFUNEIUTINN T .61 2558

Smrivalritluguuvy AT isnldlud 2558 : dwdulasims VPP ngumdasmuan
FiT (uw/siiae) FiT Premium (U1m/vuog)
YA ——— — 7
dadn (W) o | sy FI’IT:‘E'LIIS‘NWTE fl'mfulﬂﬂn"ﬁ“luﬂu:;)
FiTe | FiTupseo | FIT @ naudlawdsdanm | Jvinteuaumald
(8 Yusn) (magne18lATens)
1) 8% (MIVANTVYSUUHFUNAIY)
faaanAam < 1 MW 3.13 3.21 6.34 201 0.70 0.50
fdwidndans > 1-3 MW 261 3.21 5.82 201 0.70 0.50
FdARRRRY > 3 MW 2.39 269 5.08 201 0.70 0.50
2) vgz (nquilinauvey)
TR 5.60 - 5.60 109 - 0.50
3) Ju7a
fdenaaRnRe < 1 MW 3.13 221 534 209 0.50 0.50
fdaBARaRa > 1-3 MW 261 221 4.82 201 0.40 0.50
fdwiAndons > 3 MW 2.39 1.85 4.24 20 ¥ 030 0.50
8) fnedanm Ghidu/veade)
YNUUA 3.76 - 376 201 0.50 0.50
5) frgdanm (Wywdsan) / / f\%REfJ “ -
NNUUA 219 255 534 201 0.50 0.50

e (1) ns FITV adfisfiudeilamudng Suletuiugm (Core Inflation)

@ TsamsTufiuf S orineean Tannil usBoe wee 4 duneludsinamen lAun o.ague aumin a.asihdas uag a.umw

237 ¢ @UNUULIUIULAZHUNAITUY NTENTINNENUY

uananmsfudeliifndaldanndsnumudou Giyanaiifasaszuundnldi
Mendsnuuaseing uundsnnitondn lwih ildmdninas aunsadureiunsduaduns
amuandtinnuanznIsunsdsaunsasmu nelutud 30 Suneu we. 2563 ey
“ymsNsALEsUNITATULToUSUUTIUTERVE A MSEUUNERN 7 USELAManAsSNISALasNNS
asuLiien1sUszndandsanu nslindsnunauny vion1sannansznusioduindo
paUsEnIAnmEnIIINsANAIINI AUl 9/2560 Tnedideulalneduny fedl

(1) Fealvuamsamulsitiosndt 1 duum lnglisuadifuasyumuiousniiu
1ASIN15A9NUVBIEUTENOUNTIAMAIVUIANA WAL VLAY (SMES) Fisdivuinnisasyulyl
toundn 5 wauumn Tnglisuaiidusasyuvsuiou

2) Qﬂsmaumsﬁ%lfﬁwﬂwLﬁuﬁﬂisﬂaums’iamﬁwmmﬂaNLLammmeau (SMEs)
Fesdiaunindansgvsvievunamsamulisuafiduwasyuvyudoulifiu 200 Suum wag
Aosdonulneyanasssundgnatvedudadilidesninfosas 51 vewuaanzdeu
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(3) {iagldsunisduaia axfonduuion avnsal vieyadsnannzouluyszing

Tnewidy Tneaglinsdaasuunionisssianeing 4 feil

(3.1)  MIA 1 INYATNITULATNANHAINNITNYAT LU NINTHAAYLTININ
Jodun3d wazfamsuiuugiusiivvdednd (@hidhdrefansmeluladtanim Wusu

(3.2) v 2 wiloss wsdind uazlavetuyagiu wu Asnsiuiies Aans
NEnRAnSw isewsfind Uusiu

(3.3) 79I 3 PAAINNTTUU LYU AnanAnnanSusidamevdetudiu Aanis
wannszimIesein videnandeiandaivieviaiion Aansuanaiesnua’ uazianis
nanveaw 1usu

(34) vaaa 4 wanfusilany 1a3osdng uazgunsaluuds 1y Aansuanlany
sstudlane Aamsuaneiesdnuazgunsal Aansuansogud Aansuantudum Y
uazAanswaniazesdionermand iy

(35)  wwan 5 gaamnssudlannsednduaziaiealdluia wu Aanisudn
odlFlnih wasRansudntudiugunsnididnnsating (s

(3.6) V90 6 LAdlfouet N3z LagnaTaRn Wy Aanswannandasiiaiiiienis
NFINNTTY Aanislsanduriify AINSHANNEAAMNaIaRNd T UaRaIMINTIY AANTTHEN
wanSauTinszaTy uazAanswanasissi 1Judu

(3.7) v 7 Aamsuimsuwazansisaulan wu Aanisudandanuliihifanis
wAminUsrUn Amsaunafuwidisd Aansannduinisiesssuend Aansiannudidmsu
Aansemavngsy Aanslsusy AansusnIsnsunmg uazianisveussyuvunalg [Wudu

(3.8) 120 8 NMsHaIAluladazuInNITU LTU AANISWMUI Biotechnology
AaN1IWAILT Nanotechnology tazfan1swaiul Advanced Material Technology Huduy

(a) AnsuUstloviifigfnsssruundnlrifidondanuuasorfingas sy weeendu

2 @ fio

(a.1) Ifusniuensuuirdmiueiesins

(4.2) leFveniunmdiulitfiyanaduszesnan 3 U 1 Judediusosas 50 vos
Fuasu Tneszeznateniundiulddayana ifuanfufididnauauenssunsdaesy
nsaamueenUnTasasy

2.9 Ugymvasnisudnlwirdrendsnunyuisululagiu

AULNUNRUINGINSRARINTHvesUsEWnAlng w.e. 2561 — 2580 agdin1suanaul
fnslolni fndnanndsnungudsulfgaiuduiosas 20 vesidmanluiliionun
Aelud w.a. 2580 Tnsfinsadrslsalninlunlfinanluihonnduima 3,376 wnzinsm
WSFNUTININ 546 LungTnd NHwULaIeIIng 10,000 lungTnd wawIuLateindvuasey
trsauulseluiimgadn 2,725 wneded wdsuan s1uau 1,485 wngdad azidiulddn

38ﬁnﬁﬂqwuﬂmzﬂiimmia'ﬂLa'%uﬂﬂiaﬂv;u, Aflon1svesun1sduasunisamu 2561 [eaulail]
WiETiNN https://www.boi.go.th/upload/content/BOI_A_Guide TH.pdf [20 NUANUS 2562].
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Lsslvindanunyuisuiiazadiulnidiulvgazilundinunaioinduasnasauay
= o 3 [ a 1 Y a o w A a A a ydif 1
Fedmdundsnunyuisuiuuwdsusiu neliiinlaymdidny fe USinadwihindalavues
fuanimenia Wu Ysunaanuduresiaseding wazanudianlunsazaaawiaviild
ldanunsamuaulivsinalihingslainnuadiase wieivsuuniudenisia

Tuszuvdanazszuudmmieladi axfladosandldfdolloaansanuguuiunm
1W1ﬂwﬁm§m1ﬁﬁﬂ%mmwhﬁ’ummé’aamﬂ%’l‘vﬂﬂﬂumaamﬂmnm (Supply - Demand
Matching) msfiszuuliihiinisldunasndnlvliianndanumyuisuifauliwueu iy
1uNn aznelifadgmlunissneatssnmassszuulvinlg neesnveslynidiesiu
fio msthszuuAnfundanulihundudgumiddussuulaii fedisinviadesninves
seuuliii dslusunanvzimunliifasuaiislsdiimdsnunyuisudiliamnsondn
il duuuuiiuou Fesamuinisszuuinifundanulnihge

Tud1u99N1511 52U UNARN AP 8N T 19T UBEID AN TUIR AR IULNEIAIVDIDNAITHAY
Unuinende iendalnildiesfiSulasunufenfindusos 9 INNTERANITIINE 91U
avanafisannisuassingisaunssan waluladiiniswauieganawilasyintrusednsaan

I3 A ¢ X a £ = v A ~ v I\ a o & ,
Yougaduaindgu wdnlninlaunndulagldiunanas siuluisuuadansnanasesns
Aalllanauiy dewalvidununsudslidiiendeuwaseinglulagdu egnseduninis
2 ymsienie mndtsanvieuanvesmisiiiuasalawagnisiiihdugiinig Jagduied
n1sAARITEUUNAR LU AenavsIuLasefind uundsaiveslssauvuialug way
v A Y = & A aa D2 ~ = v
nsassnduadaduanunniainudesnisldlniunn Jymnaufenisinindesamu
neas19szuulniiesaasunisioluintudSuiaunnwsUsuianstalndnasanduunnwau
a1 viliAan1samuiigasan saudsruyudiuidgnadnaissandaldlningum 4
Tuvruetin1sAnaeszuunAn AN NA I ULEIDINAGUUNFIA198981A15 NSENANANER LS
a 1 ¥ [ a v ::qu 6’5 v A @ o 1 a [y} r-glj a
LAUNIIAIIUABINTT N18UAIAINNITIUATUIDATIEANIBLNBY W.A. 2558 Ageldilasuaedn

fa o A N v ) ) A o oA a o w
wWALUASUZBLRNIENTHUIUNND1F Taewdiaiud 20 JuiAy W.A. 2562 AMENSSUAISAIAU
Aansnasaulailadlasins “leariniauszaou” Wisliyanasssunivsediyamaiiiu
4 r-ﬂl o 1 d' 2 %3 % 1 -'-NI = d' a ¥
LWUBUATRIIANUNIBUSEANT 1 (Uusinende) anuisavieliidrunrdennanlaannseuy
HanlWfenduLateindiindsruvvesmsiiihuasvatsaznisinidiug e
Tus1ANsUTaN 1.68 UMeaNUIY S¥azinatsuTe 10 U deazwiulainsiansudetiusiuiniie
Lﬁauﬁ’m’]mﬁm{mﬁwwEJIV\Iﬂﬂﬁﬁ'Uﬁ;ﬂ%ﬁL“ﬂuﬁmﬁﬂmﬁaﬁtmm 4.4217 UIMANUIY

= £ a 1 1 ‘:’{ [ g."/ = a gj a o @ [ o
PINTNITITULALNTT 400 e uly f9tu N1siasnRAnfaLUnLABI NN UNAIUlNHNe
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Anulnidruiuiednlalilgee Jaduniadanianan
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9 n57Aves Adam SMITH Uszneudhendnnsddey ¢ Usenis leun”

(1) n&naudusssy (Equity) nmsdafuniBfesduiusiudiiduniuaunsonie
Asfluansruannsavesfiden® dmdninasilunsinnnuansadeadundninausifitady
Ielnentariy

wanaulusssulunisiansainisdaiunie uiseenlu 2 dnvue fe
wanaudusssulagauysal (Principle of absolute equity) fidun18arsdeudenidiiutiu
UL IseseAlETeressgaieInsEeniidenBynauiudviumindieuiu
wazndnadusssuduius (Modified equity principle) Saiuni@nunausslemnifilézuan
mMsusMsvessy mnlaslisuusslesdannsusnmsunidesdeunn wasmnlasulsslevides
Amsdandtes Wienuraneuamnsatunsdents lnensldnsdeaasanuiionelaves
fdvmBiduniesin

(2) ndnAaiLBY (Certainly) METidafiuFesdimudnauuasutiueu fisieso
vuvanwee SresUyalavaninaeinienlidaau lirquase fdsndaunsadiuimms
Andosdsele

(3) vaneazan (Convenience) 35n1srseandesinlvgldendlasuninuazain
1niige 1wy mMsfvuanasiszSlutisigidsnsiineliidun mstmunaaiuiidaiv
aEfazaanlumsiumevesiidend

v YV a 1

(@) nénAulsznda (Economy) Sereudeailddglunsiiundliiesfianuazede

=i =

aefdealdireineatunidiy q desngare subluinsnisavaunisldanelunis
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IAU WenalminUslevinessuunB8luinian

q
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SemdnmsnSennsiinuasiiumsiiuvdnnamidu 4 i

(1) wdnnseousU (Acceptability) Uszwnaugeniun1siiun® mnigausawandlos
uisusslovinsenaneuunuigidsnSegladfuanfunengiden sl

2 wénmadullilumsUfiR (Enforceability) mERdaiusdosamsaiinisuims
JaunvegalanalumsUjun

(3) nénmviseldl (Productivity) nEfRmsTigiinaLazguvesnBvenesle
9UNTINSINUAIUAS Y ULAVO AT

(a) nénmsBiangu (Flexibility) MEfRFosensaUsuiuifumsasuiameny
isugiavesssmmiEomsiUasuudasgusmassugiavesiidendlaie
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aa v
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Uinmsiielmasugianardinuaiolivlaeg niliadesnmuasdagu nseAun1s39nuy TIuds
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o
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antley andnwal, 2556), i 52-56
40 A a o £
LIDAUAYINU, NUI 56-57
1 s L XY .:4' 1Y = » = =
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Uszinaanigoudnidulszimaidvimansuilaandsoulwihgadususuiu o
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wianuweadaiundn JsneliiAnuaivnisemauaznnglandeuisfinnameneuiiazdndu
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au Tnslamgndaruuasoniing ludagiufinsfedadudwumnnfeualvglugiuoulsas
yhiudiedngluildigszuulnih warauwadnifeduiiondaluiinldios (solated  Power
Supply : IPS) TneRnseuundsruesennslseu e1msdtne uminende FeEsTnaud
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e ndsnulaserfindinnnia 60,000 wngind Suflemedmiu 11.3 dnadiFeu
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TABLE 1 -
Estate, Gift, and GST Tax Rates and Exemptions under Current Law TPC
2007-2018

Estate and GST Estate and GST tax e . . . Annual gift

— Do Lifetime gift exemptions exclusion®

2007 45% 45% $2 million $1 millien $12,000
2008 45% 45% $2 million $1 million $12,000
2009 45% 45% $3.5 million $1 million $13,000
2010 09%® 35% N/A® $1 million $13,000
2011 35% 35% $5 million $5 million $13,000
2012 35% 35% $5.12 million $5.12 million $13,000
2013 40% 40% $5.25 million $5.25 million $14,000
2014 40% 40% $5.34 million $5.34 million $14,000
2015 40% 40% $5.43 million $5.43 million $14,000
2016 40% 40% $5.45 million $5.45 million $14,000
2017 40% 40% $5.49 million $5.49 million $14,000
2018 40% 40% $11.2 million $11.2 million $15,000

Source: Internal Revenue Code.
(a) The exemption, which was $10,000 in 1998, is indexed for inflation in $1,000 increments.
(b} Executors can elect to apply the EGTRRA rules, which repealed the estate tax for 2010, but otherwise the 2011 parameters apply.
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" Tax Policy Center, How do the estate, gift, and generation-skipping transfer taxes
work ?, [online] Available from: https://www.taxpolicycenter.org/briefing-book/how-do-estate-gift-
and-generation-skipping-transfer-taxes-work [2019 March 9].
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AMANUIN A

Section 25D Residential energy efficient property
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(1) IN GENERAL —E=ecept as provided in paragraph (2), the amendment made by this section [;
this section and sections 25D and 48 to 48B of this title] shall apply to periods after Decenber 31, 2008, under
rules similar to the miles of section 48(m) of the Internal Revenme Code of 1986 (as in effect on the day before
the date of the enactment of the Fevemne Feconciliation Act of 1990 [Nov. 5, 19907).

"(2) CONFOPMING AMENDMENTS.—The amendments made by subpa.tagraphs (A) and (B) of
subsection (b)(2) [amending this section and section 23D of this title] shall apply to taxable vears begmning
after December 31, 2008.”

Pub. L. 111-5, div. B, utle I, §1121{f), Feb. 17, 2009, 123 Stat. 324, provided that:
"(1) IN GENEFAL —FE=xcept as provided in paragraph (2}, the amendments made by this section
mg this section] shall apply to taxable yvears begmning after December 31, 2008.
"(2) EFFICIENCY STANDAFDS —The amendments made by paragraphs (1), (2, and (3) of subsection
(b) and subsections (c) and (d) shall apply to property placed in service after the date of the enactment of this
Act [Feb. 17, 2009]."

EFFECTIVE DATE OF 2008 AMENDMENT
Pub. L. 110343, div. B, title I, §302(f), Oct. 3, 2008, 122 Stat. 3843, provided that:
(1) IN GEINEP AL —E=xcept as provided i paragraph (1), the amendments made [by] this section
ing this section] shall apply to expenditures made after December 31, 2002.
"(2) MODIFICATION OF QUALIFIED ENERGY EFFICIENCY IMFROVEMENTS —The amendments
made by subsection () [amending this section] shall apply to property placed in service after the date of the
enactment of this Act [Oct. 3, 2008]."

EFFECTIVE DATE

Pub. L. 10958, title XTIL §1333(c), Aug. 8, 2005, 119 Stat. 1030, provided that: "The amendments made
by this section [ this section and amending section 1016 of this title] shall apply to ¥ placed in
service aﬂa’Denembermm%l 2005." PPY O property P

§25D. Residential energy efficient property
(a) Allowance of credit
In the case of an mdividual, there shall be allowed as a credit against the tax imposed by this
chapter for the taxable vear an amount equal fo the sum of the applicable percentages of—
(1) the qualified solar electric property expenditores,
(2) the cqualified solar water heating property expenditures,
(3) the qualified fuel cell property expenditures,
(4) the qualified small wind energy property expenditures, and
(%) the qualified gecthermal heat puunp property expenditures,

made by the taxpayer during such vear.
(b} Limitations

(1) Maximum credit for fuel cells

In the case of any qualified fuel cell property expenditure. the credit allowed vnder subsection
(a) (determined without regard to subsection (c)) for any taxable year shall not exceed $300 with
respect to each half kilowatt of capacity of the gqualified finel cell property (as defined in section
48(c)1)) to which such expenditure relates.
(1) Certification of solar water heating property

Mo eredit shall be allowed under this section for an item of property described in subsection
(d)(1) vnless such property is certified for performance by the non-profit Sclar Rating
Certification Corporation or a comparable entity endorsed by the government of the State in which
sich property is installed.

(¢) Carryforward of unused eredit
If the credit allowable nader subsection (a) exceeds the lmitation imposed by section 26(a) for
such taxable year reduced by the sum of the credits allowable under this subpart (other than tlus
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secticn), such excess shall be carried to the succeeding taxable year and added to the credit allowable
vnder subsection (a) for such sueceeding taxable year.
{d) Definitions
For pusposes of this section—
(1) Qualified solar water heating property expenditure
The term "gualified solar water heating property expendifure” means an expenditure for
property to heat water for use in a dwelling unit located in the United States and used asa
residence by the taxpaver if at least half of the energy used by such property for such purpose is
derived from the sun
(2) Qualified solar electric property expenditure

The term "qualified solar electric property expenditure” means an expenditure for property
which wses solar energy to generate electricity for use in a dwelling woit located in the United
States and nsed as a residence by the taxpayer.

(3) Qualified fuel cell property expenditure

The term "gualified fuel cell property expenditure" means an expenditure for qualified fuel cell
property (as defined in section 43(c)(1)) installed on or in connection with a dwelling vnit located
i1 the United States and nsed as a principal residence (within the meaning of section 121) by the
taxpayer.

(4) Qualified small wind energy property expenditure

The term "qualified small wind energy property expenditure” means an expenditure for property
which uses a wind turbine to generate electricity for use in connection with a dwelling nnit located
in the United States and nsed as a residence by the taxpayer.

(5) Qualified geothermal heat pump property expenditure
(A} In general
The term "qualified geothermal heat pump property expenditure” means an expenditure for
qualified geothermal heat puny property installed on or in connection with a dwelling it
located in the United States and nsed az a residence by the taxpaver.
(B) Qualified geothermal heat pump property
The term "qualified geothermal heat pump property” means any equipment which—
(1) vses the ground or ground water as a thermal energy source to heat the dwelling wnit
referred to in subparagraph (A) or as a thermal energy sink to cool such dwelling unit, and
(i) meets the requirements of the Energy Star program which are in effect at the tume that
the expenditure for such equipment is made.
(&) Special rules
For purposes of this section—
(1) Labor costs

Expenditures for labor costs properly allocable to the onsite preparation assembly, or original
installation of the property described in subsection (d) and for piping or wiring to interconnect
such property to the dwelling unit shall be taken into account for purposes of this section.

(2) Solar panels

No expenditure relating to a solar panel or other property installed as a roof (or portion thereof)
shall fail to be treated as property described in paragraph (1) or (2) of subsection (d) solely
because it constitutes a stmctoral compenent of the stiuctore on which it is installed.

(¥) Swimmning pools, etc., nsed as storage medinm

Expenditures which are properly allocable to a swimming pool, hot tub, or any other energy
storage medinm which has a function other than the finction of such storage shall not be taken
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into account for purposes of this section

(4) Fuel cell expenditure limitations in case of joint occupancy
In the case of any dwelling vnit with respect to which egqualified fuel cell property expenditnres
are made and which is jointly occupied and used during any calendar yvear as a residence by two or
more individuals, the following mules shall apply:
(A) Maximum expendimres for fuel cells
The maximum amount of such expenditures which may be taleen into account under
subsection (a) by all such individuals with respect to such dwelling unit during such calendar
vear shall be $1.667 in the case of each half kilowatt of capacity of qualified fuel cell property
(as defined in section 48(c)(1)) with respect to which such expenditures relate.
(B) Allocation of expenditures
The expenditores allocated to any individual for the taxable year in which such calendar year
ends shall be an amount equal to the lesser of—
(1) the amount of expenditures made by such individual with respect to such dwelling
during such calendar vear, or
(i1} the maximum ameunt of such expenditures set forth in subparagraph (A) pmltiplied by
a fraction—
(I) the mumerator of which is the amount of such expenditures with respect to such
dwelling made by such individual during such calendar vear, and
(II) the dempominator of which is the total expenditures made by all such individuals with
respect to such dwelling during such calendar year.

(%) Tenant-stockholder in cooperative hounsing corporation

In the case of an individual who is a tenant-stockholder (as defined in section 216) in a
cooperative honsing corporation (as defined in such section), such individual shall be treated as
having made his tenant-stockholdesrs proportionate share (as defined in section 216(b)(3)) of any
expenditures of such corporation.

(6) Condomininms
{A) In general
In the case of an indmvidual who is a member of a condominiim management asseciation
with respect to a condomininm which the individual owns, such individual shall be treated as
having made the individual's proportionate share of any expenditures of such association.
(B) Condomininm management association

For purposes of this paragraph the term "condominimmm management association” means an
organization which meets the requirements of paragraph (1) of section 528(c) (other than
subparagraph (E) thereof) with respect to a condomininm project substantially all of the units of
which are nsed as residences.

(7T) Allocadon in certain cases

If less than 80 percent of the use of an item is for nonbusiness purposes. only that portion of the
expenditures for such item which is properly allocable to use for nonbusiness purposes shall be
taken into account.

(%) When expenditure made; amount of expenditure

{A) In general
Except as provided in subparagraph (B), an expenditure with respect to an item shall be
treated as made when the original installation of the item is completed.

(B) Expenditures part of building construction
In the case of an expenditure in connection with the construction or reconstruction of a
struciure, such expenditure shall be treated as made when the original vse of the constructed or
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reconstructed structure by the taxpayer begins.

(f) Basis adjustments

For purposes of this subtitle, if a credit 15 allowed under this section for any expenditure with
respect to any property, the increase in the basis of such property which would (but for this
subsection) result from such expenditure shall be reduced by the amount of the credit so allowed.

(g) Applicable percentage
For purposes of subsection (a). the applicable percentage shall be—
(1) in the case of property placed in service after December 31, 2016, and before January 1,
2020, 30 percent,
(2) in the case of property placed in service after December 31, 2019, and before January 1,
2021, 26 percent. and
(3) in the case of property placed in service after December 31, 2020, and before January 1,
2022, 22 percent.
{(h) Termination
The credit allowed under this section shall not apply to property placed in service after December
31.2021.

(Added Pub. L. 10958, title XIII, §1335(a). Aug. 8, 2003, 119 Stat. 1033: amended Pub. L.
109135, title IV, §402(i)(1). (2). (3)(E). Dec. 21. 2005, 119 Stat. 2612, 2614; Pub. L. 100432, div.
A. title II, §206. Dec. 20. 2006, 120 Stat. 2045: Pub. L 110-343, div. B. title L, §106(a)~(c)(3)(A).
(c)(@)e)(1). Oct. 3. 2008, 122 Stat. 3814-3816; Pub. L. 111-5. div. B. title I §51103(b)(2)(B).
1122(a), Feb. 17, 2009, 123 Stat. 320, 324; Pub. L. 112-240, title I, §104(c)(2)(F). Jan. 2, 2013, 126
Stat. 2322: Pub. L. 114-113, div. P. title ITL, §304(a), Dec. 18. 2015, 129 Stat. 3039; Pub. L.
115-123, div. D, title L §40402(a). (b). Feb. 9, 2018, 132 Stat. 148.)

AMENDMENTS
2015—Subsec. (g). Pub. L. 115123, £40402(k) (1), substituted "the sum of the applicable percentages
of—", pars. (1} ta (), and concluding provisions for “the sum of —
{1] the applicable percentage of the qualified solar eleciric property expenditures made by the
eT during such year,

{2] the apphcal:lle percentage of the qualified solar water heating property expenditures made by the

such year,
{3] 30 percent ::ufﬂ]e qualified firel cell property expenditures made by the taxpayer during such year,
"(4) 30 percent of the qualified small wind energy property expendifures made by the taxpayer during
such year, and
*(5) 30 pEIEEIII of the qualified geothermal heat pump property expendifures made by the taxpayer
during such year.'

Subsec. (g). Pub. L. 115-123, §40402(b)(2), struck out "paragraphs (1) and (2) of" before "subsection (a),”
in infroductory provisions.

Subsec. (h). Pub. L. 115123, §40402({a), substituted "December 31, 2021." for "December 31, 2016
(December 31, 2021, in the case of any qualified solar electric property expenditures and qualified solar water
heating property expenditures)."

ZDIS—SUbsec. (@I, (2). Pub. L. 114113, §3040a)1), substituted "the applicable percentage” for "30

reent”.
peSuhsac. (g). Pub. L. 114113, §304{a)(4), added subsec. (g). Former subsec. (g) redesignated (h).

Pub. L. 114-113, §304(a)}2). mserted "(December 31, 2021, n the case of any qualified solar electrnic
property Expeml.mn'es and qualified solar water heahngpmpert} expenditures)" before period at end.

Subsec. (h). Pub. L. 114-113, §304{a)(3), redesignated subsec. (g) as (h).

2013—Subsec. (c). Pub. L. 112240 amended subsec. (c) generally. Prior to amendment, subsec. (c) related
to linitation based on amount of tax and camryforward of umnsed credit.

2000—Subsec. (b)(1). Pub. L. 111-5, §1122¢a)(1). amended par. (1) generally. Prior to amendment, par. (1)
related to maxinmum credit with respect ta qualified solar water heating property expendifures, qualified fel

cell property, qualified small wind energy property expenditures, and qualified geothermal heat punip
itures.

property
Subser. (e}(4). Pub. L. 1115, §1122(a}( 2 A). added par. heading and infroductory provisions and struck
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AMANUIN U

Section 48 Energy Credit
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section] shall not apply if replacement property described in subparagraph (B) of such section 47(2)(3) 15 not
property described in seu:hnn 50 of the Intemal Fevenne Code of 1986 [formerly IR.C. 1954]."

Pub. L. 92-178, title L $102(dK3), Dec. 10, 1971, 83 Stat. 500, provided that: "The amendment made by
subsection (c) [a.mﬂldmg this section] shall apply to leases executed after April 18, 1969,

Pub. L. 91676, §2. Jan. 12, 1971, 84 Stat. 2060, provided that: "T]:beamendmnmadeb;, the first section
of this Act [an:l:ndmg this section] shall apply to taxable years ending after April 18, 1969 "

EFFECTIVE DATE

Section applicable with respect to taxable years ending after Dec. 31, 1961, see section 2(h) of Pub. L.
£7-834, set out as a note under section 46 of this title.

SAVINGS PROVISION
For provisions that nothing in amendment by Pub_ L. 101-308 be construed to affect treatment of certain
transactions ocowmng, property acquired, of items of meome, loss, deduction, or credit taken nto accoumt

prior to Nov. 5, 1990, forpmposes of determiming liability forlnxfarpa‘mds ending after Nov. 3, 1990, see
section 11321{_11) of Pub. I 101-508, set out as a note under section 45K of this title.

PLAN AMENDMENTS NOT EEQUIEED UNTIL JANTARY 1, 1959

For provisions directing that if any amendments made by subtitle A or subtitle C of title 3T [§51101-1147
and 1171-1177] or itle 3V [§51800-1899A] of Pub. L. 99514 require an amendment to any plan, such
plan amendment shall not be required to be made before the first plan year beginning on or after Jan 1, 1989,
see section 1140 of Pub. L. 99514, as amended, set out as a note under section 401 of this fitle.

CLARIFICATION OF EFFECT OF 1954 AMENDAMENT ON INVESTMENT TAX CREDIT

For provision that nothung m the amendments made by sechon 474(o) of Pub. L. 98-369. which amended
this section, be construed as reducing the investment tax credit in taxable vears beginning before Jan 1, 1084,
see section 473c) of Pub. L. 98369, set our as a note under section 46 of this title.

TRANSEER OF FUNCTIONS

Functions, powers, and duties of Federal Aviation Agency and of Admunistrator and other offices and
officers thereof transferred by Pub. L. 89670, Oct. 13, 1966, 80 Stat. 931, to Secretary of Transportation,
with fimctions, powers, and duties of Secretary of Tmspurtaunn perta]mng to aviation safety to be exercised
by Federal Aviation Administrator in Department of Transportation, see section 106 of Title 49,
Transportation.

§48. Energy credit
{a) Energy credit
(1) In general

For purposes of section 46, except as provided in paragraphs (1)(B). (2)(B). and (3)(B) of
subsection (c). the energy eredit for any taxable year 15 the energy percentage of the basis of each

energy property placed in service duwing such taxable year.
(1) Energy percentage
(A) In general

Except as provided in paragraphs (§) and (7), the energy percentage is—
(1} 30 percent mn the case of—

(I} qualified fuel cell property,

(I) energy property described in paragraph (3)(AN1) but only with respect to property
the construction of which begins before January 1, 2022,

(IIT) energy property described in paragraph (3)(A)(ii), and
(IV) gualified small wind energy property, and

(1) in the case of any energy propetty to which clavse (1) does not apply, 10 percent.
(B) Coordination with rehabilitation eredit
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The energy percentage shall not apply to that portion of the basis of any property which i3
attributable to qualified rehabilitation expenditores.
{(2) Energy property
For purposes of this subpart, the term "energy propetty” means any property—
(A) which 15—

(1) equipment which nses solar energy to generate electricity, to heat or cool {or provide
hot water for use in) a structure, or to provide solar process heat, excepting property used to
generate energy for the purposes of heating a swinmning pool,

(1) equipment which uses solar energy to illnminate the inside of a structure nsing
fiber-optic distributed sunlight but only with respect to property the construction of which
beging before January 1, 2022,

(111} equipment vsed to produce, distribute, or use energy derived from a geothernual
deposit (within the meaning of section 613(e)(2)), but caly, in the case of electricity
generated by geothermal power, up to (but not including) the electrical transmission stage,

(1v) qualified fiuel cell property or qualified microtubine property.

(V) combined heat and power system propetty,

(vi) qualified small wind energy pr V. Of

(vit) equipment which uses the ground or ground water as a thermal energy source to heat
a structure o as a thermal energy sink to cool a stmctore, but only with respect to property
the construction of which begins before Janmary 1, 2022,

(B)(i) the construction, reconstroction. or erection of which is completed by the taxpayer, or

(1) which 15 acquired by the taxpayer if the original vse of such property conmmences with the
laxpayer,

(C) with respect to which depreciation (or amortization in lien of depreciation) is allowable,

(L) which meets the performance and quality standards (if any) which—

(1)} have been prescribed by the Secretary by regulations (after consultation with the
Secretary of Energy), and

(ii) are in effect at the time of the acquisition of the property.

Such term shall not include any property which is part of a facility the production from which is
allowed as a credit under section 45 for the taxable vear or any prior taxable vear.

{4) Special rule for property financed by subsidized energy financing or industrial
development bonds

(A) Reduction of basis

For purposes of applying the energy percentage to any property, if such property is financed
in whole or in part by—
(1) subsidized energy financing, or
(ii) the proceeds of a private activity bond (within the meaning of section 141) the interest
on which 1s exempt from tax under section 103,

the amount talen into account as the basis of such property shall not exceed the amount which
(bt for this subparagraph) would be so taken into account multiplied by the fraction determined

under subparagraph (B).
(B) Determination of fraction

For purposes of subparagraph (A). the fraction determined under this subparagraph is 1
reduced by a fraction—
(1) the numerator of which is that portion of the basis of the property which is allocable to
such financing or proceeds. and
(1) the denominator of which is the basis of the property.
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(C) Subsidized energy financing

For purposes of subparagraph (A). the term "subsidized energy financing” means financing
provided under a Federal, State, or local program a principal purpose of which is to provide
subsidized financing for projects designed to conserve or prodoce energy.

(I} Termination

This paragraph shall net apply to periods after December 31, 2008, under rules sinular to the
mules of section 48{m) (as in effect on the day before the date of the enactment of the Revenme
Reconciliation Act of 1990).

(5) Election to treat qualified facilities as energy property

{A) In general
In the case of any qualified property which 1s part of a qualified investment credit facility—
(1) such property shall be treated as energy property for purposes of this section, and
(ii) the energy percentage with respect to such property shall be 30 percent.
(B) Denial of production credit
Wo credit shall be allowed vnder section 45 for any taxable vear with respect to any qualified
investment credit facility.
(C) Qualified investment credit facilicy
For purposes of this paragraph, the term "qualified investment credit facility” means any
facility—
(1) which 15 a qualified facility (within the meaning of section 45) described in paragraph
(1) (2). (3). (4. (6). (7). (9), or (11) of section 45(d).
(11) which is placed in service after 2008 and the censtruction of which begins before
Jammary 1, 2018 (Janunary 1, 2020, in the case of any facility which is described in paragraph
(1) of section 45(d)), and
(1i1) with respect to which—
(I) no credit has been allowed under section 45, and
(IT) the taxpayer malkes an irrevocable election to have this paragraph apply.
(D) Qualified property
For purposes of this paragraph. the term "qualified property” means property—

(1) which is—
(I) tangible personal property, or
(IT) other tangible property (not inchiding a building or its struchiral components), but

only if such property is nsed as an intepral part of the qualified investment credit facility,

(11) with respect to which depreciation (or amortization in lien of depreciation) is
allowable,
(111} which is constructed, reconstructed, erected, or acquired by the taxpayer, and
(1v) the original vse of which commences with the taxpayer.
(E) Phaseout of credit for wind facilities
In the case of any facility wsing wind to produce electricity which 15 treated as energy
property by reason of this paragraph the amount of the credit determined under this section
(deternuned after the application of paragraphs (1) and (2) and without regard to this
subparagraph) shall be reduced by—
(1) in the case of any facility the construction of which begins afier December 31, 2016,

and before January 1. 2018, 20 percent,
(11) i the case of any facility the construction of which begins after December 31, 2017,

and before January 1, 2019, 40 percent, and
(111} in the case of any facility the constuction of which begins after December 31, 2018,

and before Januvary 1. 2020, 60 percent.
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() Phaseout for solar energy property
(A) In general
Subject to subparagraph (B). in the case of any energy property described in paragraph
(3)(AN1) the construction of which begins before Jamuary 1, 2022, the enerzy percentage
determined vnder paragraph (2) shall be equal to—
(1) in the case of any property the construction of which begins after December 31, 2019,
and before Jamuary 1, 2021, 26 percent, and
(1) in the case of any property the construction of which begins after December 31, 2020,
and before Tanuary 1. 2022, 22 percent.
(B) Placed in service deadline
In the case of any energy property described i paragraph (3)(A)1) the construction of which
begins before January 1, 2022, and which is not placed i service before Janmary 1, 2024, the
energy percentage determined vnder paragraph (2) shall be equal to 10 percent.
(7) Phaseout for fiber-optic solar, qualified fuel cell. and gualified small wind energy
property
(A) In general
Subject to subparagraph (B). in the case of any qualified fitel cell property, eualified small
wind property. or energy property described in paragraph (3)(A)(11), the energy percentage
determined under paragraph (2) shall be equal to—
(1) in the case of any property the construction of which begins after December 31, 2019,

and before JTammary 1, 2021, 26 percent, and
(1) in the case of any property the construction of which begins after December 31, 2020,
and before JTammary 1, 2022, 72 percent.
(B) Placed in service deadline
In the case of any energy property described in subparagraph (A) which is not placed in
service before Janmary 1. 2024, the energy percentage determined under paragraph (2) shall be
equal to 0 percent.
(b) Certain progress expenditure rules made applicable
Baules similar to the mules of subsections (c)(4) and (d) of section 46 (as in effect on the day before
the date of the enactment of the Revenne Reconciliation Act of 1990) shall apply for purposes of
subsection (a).
(c) Definitions
For purposes of this section—
(1) Qualified fuel cell property
{A) In general
The term "gqualified fuel cell property” means a fuel cell power plant which—
(1) has a nameplate capacity of at least 0.5 kilowatt of electricity using an electrochemical
process, and
(1) has an electricity-only generation efficiency greater than 30 percent.
(B) Limitation
In the case of qualified fisel cell property placed in service during the taxable vear, the credit

otherwise determined under subsection (a) for such vear with respect to such property shall not
exceed an amount equal to $1,500 for each 0.5 kilowatt of capacity of such property.

(C) Fuel cell power plant

The term "fuel cell power plant” means an integrated system comprised of a fuel cell stack
assembly and associated balance of plant components which converts a fuel into electricity
nsing electrochemical means.
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(I}} Termination
The term "qualified fuel cell property” shall not include any property the construction of
which does not begin before Janmary 1, 2022,
(1) Qualified microturbine property
(A) In general
The term "qualified microturbine property” means a stationary microtbine power plant
which—
(1) has a nameplate capacity of less than 2 000 kilowatts, and
(1) has an electricity-only generation efficiency of not less than 26 percent at International
Standard Organization conditions.
(B) Limitation
In the case of qualified microtrbine property placed in service during the taxable vear. the
credit otherwise determined under subsection (a) for such vear with respect to such property
shall not exceed an amount equal to $200 for each kilowatt of capacity of such property.
(C) Stationary microturbine power plant
The term "stationary nucrotubine power plant” means an integrated system comprised of a
gas tubine engine a combustor, a recuperator or regenerator, a generator or alternator, and
associated balance of plant components which converts a fiuel into electricity and thermal
energy. Such term alzo includes all secondary components located between the existing
mfrastructure for fuel delivery and the existing infrastructure for power distribution, including
equipment and controls for meeting relevant power standards, such as voltage, frequency, and
power factors.
(D) Termination
The term "qualified microtnrbine property” shall not include any property the constmction of
whirh does not begin before January 1, 2022
(3) Combined heat and power systemn property
(A) Combined heat and power system property
The term "combined heat and power system property” means property comprising a system—
(1) which nses the same energy source for the sinmitanecus or sequential generation of
electrical power, mechanical shaft power, or both, in combination with the generation of
steam or other forms of useful thermal energy (including heating and cooling applications),
(i1) which produces—
(I} at least 20 percent of its total useful energy in the form of thermal energy which is
not used to produce electrical or mechanical power (or combination thereof). and
(I} at least 20 percent of its total nsefiol energy in the form of electrical or mechanical
power (or combination thereof),

(1i1) the energy efficiency percentage of which excesds 60 percent. and
(iv) the construction of which begins before January 1, 2022
(B) Limitation

(1} In general

In the case of combined heat and power system property with an electrical capacity in
excess of the applicable capacity placed in service duning the taxable vear, the credit under
subsection (a)(1) (determined without regard to this paragraph) for such year shall be equal to
the amount which bears the same ratio to soch credit as the applicable capacity bears to the
capacity of such property.
(ii) Applicable capacity

For purposes of clanse (1), the term "applicable capacity” means 15 megawatts or a
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mechanical energy capacity of more than 20,000 horsepower or an equivalent combination of
electrical and mechanical energy capacities.
(iti) Maximum capacity

The term "combined heat and power system property” shall not include any property
comprising a system if such system has a capacity in excess of 50 megawatts or a mechanical
energy capacity in excess of 67,000 horsepower or an equivalent combination of electrical
and mechanical energy capacities.

(C) Special rules

(i) Energy efficiency percentage

For purposes of this paragraph, the energy efficiency percentage of a system is the
fraction—

(I) the numerator of which is the total nseful electrical, thermal and mechanical power
produced by the system at normal operating rates, and expected to be consumed in its
normal application, and

(II) the denominator of which is the lower heating value of the finel sources for the
system

(ii) Determinations made on Bin basis
The energy efficiency percentage and the percentages under subparagraph (A)i1) shall be
determined on a Biu basis.
(iti) Input and output property not included
The term "combined heat and power system property” does not inchude property used to
transport the energy source to the facility or to distribute energy produced by the facility.
(D) Systems using biomass
If a system is designed to nse biomass (within the meaning of paragraphs (2) and (3) of
section 43(c) without regard to the last sentence of paragraph (3)(A)) for at least 90 percent of
the energy source—
(i) subparagraph (A)(iil) shall not apply. but
(1i) the amount of credit determined wnder subsection (a) with respect to such system shall
not exceed the amount which bears the same ratio to such amount of credit (determined
without regard to this subparagraph) as the energy efficiency percentage of such system bears
to 60 percent.
(4) Qualified small wind energy property
(A) In general
The term "qualified small wind energy property” means property which uses a qualifying
small wind turbine to generate electricity.
(B) Qualifying small wind mrbine
The term "gqualifying small wind turbine” means a wind turbine which has a nameplate
capacity of not more than 100 kilowatts.
(C) Termination
The term "qualified small wind energy property” shall not include any property the
construction of which does not begin before Jammary 1, 2022,
(d) Coordination with Department of Treasury grants
In the case of any property with respect to which the Secretary makes a grant under section 1603
of the American Recovery and Reinvestment Tax Act of 2000—
(1) Denial of production and investment credits
No credit shall be determined wnder this section or section 43 with respect to such property for

undndeuazuiiudeyantuiuesefndnuiilivinsluadsdyangns (CUIR)
Wuuilsdeyavesidniwesefndnuiidsinumanaidaia
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



the taxable year in which such grant is made or any subsequent taxable vear.
(2) Recapture of credits for progress expenditures made before grant
If a credit was determined under this section with respect to such property for any taxable year
ending before such grant is made—
(A) the tax imposed nnder subtitle A on the taxpaver for the taxable yvear in which such grant
1s made shall be increased by so omch of such credit as was allowed nnder section 38,
(B) the general business carryforwards vader section 39 shall be adjusted so as to recapture
the portion of such credit which was not so allowed, and
(C) the amount of such grant shall be determined without regard to any reduction in the basis
of such property by reason of such credit.

(3) Treatment of grants
Any such
(A) shall not be includible in the gross income or alternative mininmm taxable income of the
taxpayer, but
(B) shall be taken into account in deternining the basis of the property to which such grant
relates, except that the basis of such property shall be reduced wnder section 50(c) m the same
manner as a credit allowed under subsection (a).

(Added Pub. L. 87-834, §2(b). Oct. 16. 1962, 76 Stat. 967; amended Pub. L. 88272, title IL.
§203(a)(1). (3)(A). (b). (c). Feb. 26. 1964. 78 Stat 33, 34; Pub. L. 89-800, §1 Nov. 8. 1966, 80 Stat.
1508; Pub. L. 89-809, title IL. §201(a). Nov. 13. 1966, 80 Stat. 1575; Pub. L. 90-26. §§1. 2(a). 3.
June 13, 1967, 81 Stat. 57, 58; Pub. L. 91-172. title T, §121(d)(2)(A). title IV. §401(e)(2)~4). Dec
30, 1969, 83 Stat. 547, 603; Pub. L. 92-178. title I. §§102(a)(2). 103. 104(a)(1). (b)—D)(1). ().
108(b), (c). Dec. 10, 1971, 85 Stat. 499502, 507: Pub. L. 94-12_title ITT, §5301(c)(1). 302(c)(3).
title VI. §604(a), Mar. 29_ 1975, 80 Stat. 38, 44, 65; Pub. L. 94455, title VIIL §5802(b)(6). 804(a).
title X. §1051(k)(1). title XTX. §51901(a)(3). fb]{ll}{A} 1906(b)(13)(A). title XKL, §2112(a)(1).
Oct. 4. 1976, 90 Stat. 1583, 1591, 1647, 1764. 1795. 1834, 1905; Pub. L. 95473, §2(a)(2)(A). Oct.
17. 1978, 92 Stat. 1464; Pub. L. 95-600. title L. §141(b). title IIL §§312(c)(1)~(3). 314(a). (b).
315(a){c). title VIL §703(a)(3). (4). Nov. 6. 1978, 92 Stat. 2791, 2826-2829_ 2039: Pub. L. 95-618,
title ITL, §301(b), (d)(1). (2). Nov. 9, 1978, 92 Stat 3195, 3199, 3200; Pub. L. 96222 title I
§§101(a)(7NG). (ED. LYDDIV). () TD=(VI). (i) I). (D). (v)I-V). M), ().
103(a)(2)(A). (4)(B). 108(c)(6). Apr. 1. 1980, 94 Stat. 198201, 208, 209, 228: Pub. L. 96-223, title
I §3221(b), 222(a)~e)(1). (D). 223(a)1). (c)(1). Apr. 2. 1980, 94 Stat. 261266 Pub. L. 96-451_
title TII, §302(a), Oct. 14, 1980, 94 Stat. 1991: Pub. L. 06-605. title I, §109(a), title IT. §223(a), Dec.
28, 1980, 94 Stat. 3525, 3528; Pub. L. 97-34, fifle IL §5211(a)(2). (c). ()(3). (4). (h). 212(a)(3). (b).
(.:j (d)(2)(A). 213(a), 214{a). (b). title T, §332(b). Aug. 13, 1981, 95 Stat. 227229 235, 236, 239,
0. 296: Pub. L. 97248, title IL. §§205(a)(1). (4), (SKA). 209(c), Sept. 3, 1982, 96 Stat. 427, 429,
44" Pub. L. 97-354. §§3(d). 5(a)(7). (8). Oct. 19, 1982, 96 Stat. 1689, 1692; Pub. L. 97-362. title L
§104(a). Oct. 25. 1982 96 Stat. 1729; Pub. L. 97424, title V. §546(a), Jan. 6, 1983, 96 Stat. 2198;
Pub. L. 97448 title I, §102(e)}(2)(A). (D(2). (3). (6). title IL, §202(c). title ITL §306(a)(3), Jan 12,
1983, 96 Stat. 2371, 2372, 2396, 2400; Pub. L. 98369, div. A_ title I §§11. 31(b). (c). 111(e)(8).
113(a)(1). (b)(3). (4). 114(a). title IV. §§431(c). 474(a)(10)«18). title VIL §§712(b). 721(x)}(1).
735(e)(1), title X §1043(a). July 18, 1984, 08 Stat 503, 517, 518, 633, 635, 637, 638, 808, 836, 837,
046, 071, 981, 1044: Pub. L. 99-121_ title I, §103(b)(3). Oct. 11, 1985, 99 Stat. 510; Pub. L. 99-514.
title IL §251(b). (c). title VIL §701(e)(4)(C). title VIIL, §203(b)(2)(B). title XIL, §§1272(d)(5).
1275(c)(3). title XV, §1511(c)(3). title XVIIL §51802(a)(4)(C). (5)(B). (9)(A). (B). 1809(d)(2). ().
1847(b)(6), 1879(j)(1). Oct. 22, 1986, 100 Stat. 2184, 2186, 2343, 2355, 2594, 2509, 2745, 2788,
27892821, 2856, 2908; Pub. L. 100647, title L. §§1002(a)(14), (16)(A). (20). (29). (30).
1013(a)(41). Nov. 10, 1988, 102 Stat. 3355-3357, 3544; Pub. L. 101508, title XI,
§§11801(c)(6)(A). 11813(a). Nov. 5. 1990, 104 Stat. 1388523, 1388-541: Pub. L. 102-227, title L
5106, Dec. 11, 1991, 105 Stat. 1687 Pub. L. 102486, title XTX, §1916(a), Oct. 24, 1992, 106 Stat.
3024: Pub. L. 108357, title TIL §322(d)(2)(A). (B), title VIL §710(e). Oct. 22, 2004, 118 Stat. 1475.
1557 Pub. L. 10958, title XTIL, §§1336(a)~d). 1337(a)~c). Ang. 8. 2005, 119 Stat. 1036-1038;
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AIANUIN A

S.1868 Energy Storage Tax Incentive and Deployment Act of 2017
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1151 CONGIRESS
18T BESSI0N S. 1 868

Mr.

To

L T A

SO0 = 3 Lh

To amend the Internal Revenue Code of 1956 to provide tax eredits for
energy slorage lechnologios, and for olher purposes.

IN THE SENATE OF TIIE UNITED STATES

SEPTEMEER 26, 2017
Hrimaon (for himself, Mr. Hieceer, Mre Scoars, Me Fraskes, Mr.
King, Ms, [hroxo, Mre, PrinsTmin, and Mr. Kern) introdoeed the fol-
lowingr Bill; which was ead twice and referred to the Commities on i
T

A BILL

amend the Internal Revenue Code of 1986 o provide
tax eredits for energy storage technologies, and for other
pl]r’p”ﬂl'.ﬂ.

Be il enacled by the Senate and House of Representa-
tives of the Uniled Stales of America an Congress assembled,
SECTION 1. SHORT TITLE.

This Aet may be cited as the “Energy Storage Tax
[neentive and Deployment Aet ol 20177,

SEC. 2. ENERGY CREDIT FOR ENERGY STORAGE TECH-
NOLOGIES.
(a) IN GENERAL—Subelause (II) of  seetion

48(a)(2)A)1) of the Internal Revenue Code of 1986 is
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2

amended by striking “paragraph (3)(A)(1)” and inserting

“clanse (1) or (viii) of paragraph (3)(A)"7.

(b) ENERGY STORAGE TECHNOLOGIES.—Subpara-

graph (A) of section 48(a)(3) of the Internal Revenue

Code of 1986 is amended by striking “or” at the end of

clause (vi), by adding “or” al the end of elause (vin), and

by adding at the end the following new elanse:

“(vili)  equipment  which  receives,
stores, and delivers energy using batteries,
compressed air, pumped hydropower, hy-
drogen storage (including hydrolysis), ther-
mal cnergy storage, regencrative [uel cells,
flywheels,  capacitors,  superconducting
magnets, or other technologies identified
by the Seerctary in consultation with the
Seeretary of Energy, and which has a ea-
pacity of not less than 5 kilowatt hours,”.

(¢) PuAseouT OF CREMT.—Paragraph (6) ol sce-

tion 48(a) of the Internal Revenue Code of 1986 is amend-

|

(1) by strking “ENERGY” in Lthe heading and

inserting “AND ENERGY STORAGE™; and

(2) by striking “paragraph (3)(A)(1)" both
places 1L appears and inserting “clause (1) or (vii)

of paragraph (3)(A)".

«5 18568 IS
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3

(d) Errecrivi DATE.—The amendments made by

this seetion shall apply to property placed in service after

December 31, 2016.

SEC. 3. RESIDENTIAL. ENERGY EFFICIENT PROPERTY
CREDIT FOR BATTERY STORAGE TECH-
NOLOGY.

(a) IN GENERAL.—Subsection (a) of section 2510 of
the Internal Revenue Code of 1986 is amended by striking
“and™ al the end ol paragraph (4), by striking the period
at the end of paragraph (5) and inserting “, and”, and
by adding at the end the following new paragraph:

“(6) the applicable percentage of the gualified
battery storage technology expenditures made by the
taxpayer during such year.”.

(b) QUALIFIED DBATTERY STORAGE TECHNOLOGY

Exrenmmure.—Subsection (d) of seetion 251 of the In-
ternal Revenue Code of 1986 is amended by adding at the
end the following new paragraph:

“(6) QUALIFIED BATTERY STORAGE TECI-

NOLOGY EXPENDITURE.—The term ‘gualified bat-

lery storage technology expenditure’ means an ex-
penditure for battery storage technology which—

“{A) is installed on or in connection with

a dwelling unit located in the United States and

used as a residence by the taxpayer, and

«5 1HGHE 15
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4

—

“(B) has a capacity of not less than 3 kilo-
watt hours.”.

(¢) APPLICABLE PERCENTAGE.—Subsection (g) of

seetion 251 of the Internal Revenue Code of 1956 s

I - TS N -

amended by striking “(1) and (2)” and inserting “(1), (2),
and (6)7.

(d) Errecrivi DATE—The amendments made by

this section shall apply to expenditures paid or ineurred

o2 =1

in taxable years beginning alter December 31, 2016.
()]

5 18568 15
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AMANUTN

H.R.4649 Energy Storage Tax Incentive and Deployment Act of 2017
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1151 CONGRESS
18T SESSI0N H R 46 4 9
[ ] [ ]

To amend the Internal Bevenue Code of 1926 to provide tax eredits for
energy storage technologies, and for other purposes.

IN THE HOUSE 0F REPRESENTATIVES

Decemeer 14, 2017
Mr. Micunaen F. Dovie of Pennsylvania (for himself, Mr. CoSrTrLLO of
Pennsylvania, and Mr. TAxax0) introduced the following bill; which was
referred to the Committee on Ways and Means

A BILL

To amend the Internal Revenue Code of 1986 to provide

tax credits for energy storage technologies, and for other

purposes.
1 Be it enacted by the Senale and House of Representa-
2 tives of the United Slales of America in Congress assembled,
3 SECTION 1. SHORT TITLE.
+ This Aet may be eited as the “Energy Storage Tax
5 Ineentive and Deployment Aet of 20177,
6 SEC. 2. ENERGY CREDIT FOR ENERGY STORAGE TECH-
7 NOLOGIES,
8 (a) IN GENERAL—Subelause (II) of section
9 48(a)(2)(A)i) of the Internal Revenue Code of 1986 is
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18
19
20
21
22
23
24
25

2

amended by striking “paragraph (3)(A)(1)"7 and inserting

“elanse (1) or (vii1) of paragraph (3)(A)7.

(b) ENERGY STORAGE TECHNOLOGIES —Subpara-

eraph (A) of section 45(a)(3) of the Internal Hevenue

Code of 1956 is amended by striking “or” at the end of

elanse (vi), by adding “or” at the end of clause (vii), and

by adding at the end the following new clause:

“(vil)  equipment  which  receives,
stores, and delvers energy using batteries,
compressed air, puomped hydropower, hy-
drogen storage (including hydrolysis), ther-
mal energy storage, regenerative fuel cells,
flyvwheels,  eapacitors, superconducting
magnets, or other technologies identified
by the Secretary in consultation with the
Seeretary of Energy, and which has a ca-

pacity of not less than 5 kilowatt hours,”.

() PHASEOUT OF CREDIT—Paragraph (6) of sec-

tion 48(a) of the Internal Revenue Code of 1986 is amend-

el—

(1) by striking “ENERGY" in the heading and

inserting “AND ENEROY STORAGE™; and

(2]

by striking “paragraph (3)(A)(1)” both

places it appears and inserting “clause (i) or (viii)

of paragraph (3)(A)"7.

HE 4848 IH
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a

1 (d} EFFECTIVE DATE—The amendments made by
this section shall apply to property placed mn service atter
December 31, 2016,

SEC. 3. HRESIDENTIAL ENERGY EFFICIENT PROPERTY

CREDMT FOR BATTERY STORAGE TECH-

2
3
4
5
6 NOLOGY,
7 (a) IN GENERAL—Subsection (a) of section 251 of
8 the Internal Revenue Code of 1986 1= amended by striking
9 “and” at the end of paragraph (4]}, by striking the period
0 at the end of paragraph (5) amd inserting *, and”, and

11 by adding at the end the following new paragraph:

12 “(6) the applicable percentage of the qualified
13 battery storage technology expenditures made by the
14 taxpaver during such vear.”.

15 (b) QUALIFIED BATTERY STORAGE TECHNOLOGY

16 EXPENDITURE.

snbeection (d) of section 251 of the In-
17 ternal Hevenue Code of 1986 12 amended by adding at the

18 end the followinge new paracraph:
=

19 “16) QUALIFIED BATTERY STORAGE TECH-
20 NOLOGY EXPENDITUREE.—The term ‘qualified bat-
21 tery storage technology expenditure’ means an ex-
22 penditure for battery storage technology which—

23 “IA) 1s installed on or in connection with
24 a dwelling unit located in the United States and
25 used as a residence by the taxpayer, and

«HR 4648 TH
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4
1 “(B) has a capacity of not less than 3 kilo-
watt hours."”.

(e) APPLICABLE PERCENTAGE.

Subsection (g) of
section 2513 of the Internal Revenue Code of 1986 is
amended by striking “(1) and (2)7" and inserting “(1), (2),

and (6)7.

(d) EFFECTIVE DATE.—The amendments made by

this section shall apply to expenditures paid or inearred

Vo0 =] o h = W b

in taxable vears beginning after December 31, 2016,

l:::l

«HE 4648 TH
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AMANUIN 2

Section 179 Election to expense certain depreciable business assets
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zet out 35 a note under saction 162 of this title.

Amendment by section 201(d2WA) of Pub. L 99-514 not applicable to any property placed in service
before Jan 1, 1994 1f such property placed n service as part of specified rehabilitations, and not applicable to
certan additional rehabilitations, see sechion 251(d)(2). (3) of Pub. L. 98514, zet out as a note umder section
46 of this tifle.

Amendment by section 1812{cH4)B) of Pub. L. 99-514 effective, except as otherwise provided, as if
included in the provisions of the Tax Feform Act of 1984, Pub. L. 98369, div. A, to which such amendment
relates, see section 1881 of Pub. L. 99314, set out as a note under section 48 of this fitle.

EFFECTIVE DATE
Pub. L. 83866, tifle L §15(c), Sept. 2, 1958, 72 Stat. 1613, provided that: "The amendments made by this
section [enacting this section and amending analysis preceding section 161 of this title] shall apply with
respect to costs of acquinng a lease mewrred, and improvements bequn, after July 28, 1958 (other than
improvements which on July 28, 1958, and at all imes thereafter, the lessee was imder a binding legal
obligation fo make)."

PLAN AMENDAENTS NOT FEQUIREED UNTIL JANUARY 1, 1959

For provisions directing that if any amendments made by subtitle A or subtitle C of title XTI [§51101-1147
and 1171-1177] or title XVII [§51800-1899A] of Pub. L. 99514 require an amendment to any plan, such
plan amendment shall not be required to be made before the first plan year beginning on or after Jan. 1, 1983,
see section 1140 of Pub. L. 99514, as amended. set out as a note under section 401 of this title.

§179. Election to expense certain depreciable business assets

(a) Treatment as expenses

A taxpayer may elect to treat the cost of any section 179 property as an expense which is not
chargeable to capital account. Any cost 50 treated shall be allowed as a deduction for the taxable year
i which the section 179 property is placed in service.
(b} Limitations

(1) Dollar limitation

The aggregate cost which may be taleen mto account under subsection (a) for any taxable year
shall not exceed $1,000,000.
(1) Beduction in limitation

The Limitation wader paragraph (1) for any taxable year shall be reduced (but not below zero) by
the amount by which the cost of section 179 property placed in service during such taxable year
exceeds $2.300,000.
{¥) Limitation based on income from irade or business

(A) In general

The amount allowed as a deduction vnder subsection (a) for any taxable year (deternuned
after the application of paragraphs (1) and (2)) shall not exceed the aggregate amonnt of taxable

meome of the taxpayer for such taxable year which is derived from the active conduct by the
taxpayer of any trade or business during such faxable vear.

(B) Carryover of disallowed deduction
The amount allowable as a deduction under subsection (a) for any taxable year shall be
mereased by the lesser of—
(1) the aggregate amount disallowed nonder subparagraph (A) for all prior taxable years (to
the extent not previously allowed as a deduction by reason of this subparagraph). or
(i) the excess (if any) of —
(I} the mitation of paragraphs (1) and (2) (or if lesser, the aggregate amount of taxable
mcome referred to in subparagraph (A)). over
(IT) the amount allowable as a deduction under subsection (2) for such taxable year

undndeuazuiiudeyantuiuesefndnuiilivinsluadsdyangns (CUIR)
Wuuilsdeyavesidniwesefndnuiidsinumanaidaia
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



without regard to this subparagraph.
(C) Computation of taxable income

For purposes of this paragraph, taxable income derived from the conduect of a trade or
business shall be computed without regard to the deduction allowable under this section.
(4) Married individuals filing separately
Iin the case of a lusband and wife filing separate retuns for the taxable vear—
(A) such individuals shall be treated as 1 taxpayer for purposes of paragraphs (1) and (2), and
(B) valess such individuals elect otherwise, 50 percent of the cost which may be taken into

accouant under subsection (a) for such taxable year (before application of paragraph (3)) shall be
allocated to each such indrvidual.

(5) Limitation on cost taken into account for certain passenger vehicles
(A) In general
The cost of any sport wiility vehicle for any taxable year which may be taken into acconmnt
under this section shall not exceed $25,000.
(B) Sport utility vehicle
For purposes of subparagraph (A)y—
(i) In general
The term "spost wtility vehicle" means any 4-wheeled vehicle—
(I} which is primarily designed or which can be used to carry passengers over public
streets, roads, or highways (except any vehicle operated exclusively on a rail or mails),
(IT) which is not subject to section 280F, and
(IIT) which 15 rated af not more than 14,000 pounds gross velicle weight.
(ii) Certain vehicles exclnded
Such term does not include any vehicle which—
(I) iz designed to have a seating capacity of more than 9 persons belund the driver's seat,
(IT) 1= equipped with a cargo area of at least 6 feet in interior length which 15 an cpen
area or is designed for use as an open area but is enclosed by a cap and is not readily
accessible directly from the passenger compartment, or
(IIT) has an integral enclosure, folly enclosing the driver compartment and load canrying
device, does not have seating rearward of the driver's seat, and has no body section
protruding more than 30 mches ahead of the leading edge of the windshield.

(6) Inflation adjustment
(A) In general
In the case of any taxable vear begmning after 2018, the dollar amounts in paragraphs (1),
(2). and (5}A) shall each be increased by an amount equal to—
(1} such dollar amount, nmiltiplied by
(ii) the cost-of-living adjustment determined under section 1{f)(3) for the calendar year in
which the taxable year begins, determined by substituting "calendar vear 2017" for "calendar
vear 2016" in subparagraph (A)(i) thereof.
(B) Rounding
The amount of any increase under subparagraph (A) shall be rounded to the nearest nmltiple
of $10,000 ($100 in the case of any increase in the amount under paragraph (5)(A)).
() Election
(1) In general
An election under this section for any taxable year shall—
(A) specify the items of section 179 property to which the election applies and the portion of
the cost of each of such items which is to be taken into account vnder subsection (a). and
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(B) be made on the taxpayer's return of the tax imposed by this chapter for the taxable vear.

Such election shall be made in such manner as the Secretary may by regulations prescribe.
(2) Election

Any election made under this section. and any specification contained in any such election may
be revoked by the taxpaver with respect to any property. and such revocation. once made. shall be
urevocable.

(d) Definitions and special rules
(1) Section 179 property
For purposes of this section, the term "section 179 property” means property—
(A) which is—
(1) tangible property (to which section 168 applies), or
(1) conyputer software (as defined in section 197(e)(3WB)) which is described in section
197(e)(3 W A)1) and to which section 167 applies,

(B) which 15—
(1) section 12435 property (as defined in section 1245(a)(3)). or
(ii) at the election of the taxpaver. qualified real property (as defined in subsection (e)), and

(C) which is acquired by purchase for use in the active conduct of a trade or business.

Such term shall not mclude any property described in section S0(b) (other than paragraph (2)
thereof).

(2) Purchase defined
For purposes of paragraph (1), the term "purchaze" means any acquisition of property, but only
(A) the property is not acquired from a person whose relationship to the person acquiring it
would result in the disallowance of losses under section 267 or 707(b) (but, in applying section
267(b) and (c) for purposes of this section. paragraph (4) of section 267(c) shall be treated as
providing that the fanuly of an individual shall include only his spouse, ancestors, and lineal
descendants),
(B) the property is not acquired by one component member of a controlled group from
another component member of the same controlled group, and
(C) the basis of the property in the hands of the person acouiring it 1s not determined—
(1) 1n whole or in part by reference to the adjusted basis of such property in the hands of the
person from whom acquired. or
(11) under section 1014(a) (relating to property acquired from a decedent).
(3) Cost
For purposes of this section, the cost of property does not include so nuch of the basis of such
property as is determined by reference to the basis of other property held at any time by the person
acquinng such property.
(4) Section not to apply to estates and trusts
This section shall not apply to estates and trusts.
(5) Section not to apply to certain noncorporate lessors
This section shall not apply to any secticn 179 property which is purchased by a person who is
not a corporation and with respect to which such person is the lessor unless—
(A) the property subject to the lease has been manufactured or produced by the lessor, or
(B) the term of the lease (taling inte account options to renew) is less than 50 percent of the
class life of the property (as defined in section 168(1)(1)). and for the period consisting of the
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first 12 months after the date on which the property is transferred to the lessee the sum of the
deductions with respect to such property which are allowable to the lessor solely by reason of
section 162 (other than rents and reimbursed amounts with respect to such property) exceeds 15
percent of the rental income produced by such property.

(@) Dollar limitation of controlled group

For purposes of subsection (b) of this section—
(A) all compenent members of a controlled group shall be treated as one taxpayer, and
(B) the Secretary shall apportion the dellar limitation contained in subsection (b)(1) among
the component members of such contrelled group in such manner as he shall by regulations
prescribe.
(7) Controlled group defined
For purposes of paragraphs (2) and (6), the term "controlled group" has the meaning assigned to
it by section 1563(a), except that, for such purposes, the phrase "more than 50 percent” shall be
substituted for the phrase "at least 80 percent” each place it appears in section 1363(a)(1).

(8) Treatment of partnerships and 5 corporations

In the case of a partnership. the limitations of subsection (1) shall apply with respect to the
partnership and with respect to each partner. A similar mule shall apply in the case of an 8
corporation and its shareholders.

(9) Coordination with section 38

No credit shall be allowed under section 38 with respect to any amount for which a deduetion is
allowed under subsection (a).
(10) Becapture in certain cases

The Secretary shall, by regulations, provide for recapturing the benefit under any deduction
allowable uwnder subsection (a) with respect to any property which is not used predominantly in a
trade or business at any tume.

(&) Qualified real property
For purposes of this section, the term "gualified real property™” means—
(1) any qualified improvement property described in section 168(e}(6). and
(2) any of the following improvements to nonresidential real property placed in service after the
date such property was first placed in service:

(A) Roofs.

(B) Heating, ventilaticn and air-conditioning propesty.

(C) Fire protection and alarm systems.

(D) Secunity systems.
(Added Pub. L. 85566, title I, §204(a), Sept. 2, 1958, 72 Stat. 1679; amended Pub. L. 87-834,
§13(c)(2), Oct. 16, 1962, 76 Stat. 1034; Pub. L 91-172, title IV, §401(f), Dec. 30, 1969, 23 Stat.
603; Pub. L. 94455, title II. §213(a). title XX, §1906(b)(13)(A). Oct. 4, 1976, 90 Stat. 1547, 1834;
Pub. L. 9734, title IT, §202(a), Aug. 13, 1981, 95 Stat. 219; Pub. L 97354, §3(f), Oct. 19, 1982, 95
Stat. 1689; Pub. L. 97448, fitle I, §102(aa), Jan 12, 1983, 96 Stat. 2369; Pub. L. 98369, div. A,
title I. §13, July 18, 1984, 98 Stat. 505; Pub. L. 99514, title IT, §3201(d)(3), 202, Oct. 22, 1986, 100
Stat. 2139, 2142; Pub. L. 100647, title I $1002(a)(19). (b)(1), Nov. 10, 1988, 102 Stat. 3356, 3337;
Pub. L. 101508, title XTI, §11813(b)(11], Now. 3, 1990, 104 Stat. 1385-554; Pub. L. 10366, title
X, §13116(a). Aug. 10, 1993, 107 Stat. 432; Pub. L. 104188, title I. §51111¢a), 1702(h){107, (19,
Ang. 20, 1996, 110 Stat. 1758, 1874; Pub. L. 10827, uifle IT, §202(a)+e), May 28, 2003, 117 Stat.
T57, 738; Pub. L. 108357, title IL §201, tutle VIIL, §910(a), Oct. 22, 2004, 118 Stat. 1429, 1659;
Pub. L. 109222 title L §101, May 17, 2006, 120 Stat. 344; Pub. L. 11028, title VIIL, §8212{a)}{c).
May 25, 2007, 121 Stat. 192; Pob. L. 110-185, tifle I §102(a), Feb. 13, 2008, 122 Stat. 615; Pub. L.
110343, div. C, title VIL, §711{a). Oct. 3, 2008, 122 Stat. 3928; Pub. L. 111-5, div. B, title I,
§1202(a), Feb. 17, 2009, 123 Stat. 335; Pub. L. 111147, title IT, §201(a), Mar. 18, 2010, 124 Stat.

undndeuazuiiudeyantuiuesefndnuiilivinsluadsdyangns (CUIR)
Wuuilsdeyavesidniwesefndnuiidsinumanaidaia
The abstract and full text of individual study in Chulalongkorn University Intellectual Repository(CUIR)
are the individual study authors' files submitted through the faculty.



AMANUTIN A

Senate Bill 758 Income Tax Credit — Energy Storage Systems
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LAWRENCE J. HOGAN, JR., Governor Ch. 389

Chapter 389
(Senate Bill 758)
AN ACT concerning
Income Tax Credit - Energy Storage Systems

FOR the purpose of allewinga-cradi

D =

rewrR—-deinins-a-eertaim-term: allowing a credif against the Siafe income fax for
certain costs of a taxpaver thaf installs an energy storage system and obtains a tax
credit certificate from the Marviand Energy Adminisiration: requiring the
Administration to issue fax credii cerfificaies not evceeding certain amounis
prohibiting the Administrafion from issuing more than a certain aggregate amount
of tax credit certificates in a taxable vear: requiring the Administration fo approve
applications for tax credit certificaies in a certain manner; providing that the credit
may not exceed the State income tax for the taxable year: providing that the credit
may not be carried forward to another taxable yvear: requiring the Adminisiration fo
report certain information to the Comptroller on or before a certain date each vear:
reguiring the Administration. in consuliation with the Comptroller, fo adopt
regulations fo carry oul the tax credit; defining certain terms; providing for the
application of this Act; and generally relating to an income tax credit for certain
energy storage systems.

BY adding to
Article — Tax — General
Section 10-719
Annotated Code of Maryland
{2016 Replacement Volume)

SECTION 1. BE IT ENACTED BY THE GENERAL ASSEMELY OF MARYLAND,
That the Laws of Marvland read as follows:

Article - Tax - General
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Ch. 389 2017 LAWS OF MARYLAND

(4) (1) IN THIS SECTION THE FOLLOWING WORDS HAVE THE MEANINGS

INDICATED.,

(2) “ADMINISTRATION” MEANS THE _ MARYLAND  ENERGY
ADMINISTRATION.

(3) “ENERGY STORAGE SYSTEM™ MEANS A SYSTEM USED TO STORE
ELECTRICAL ENERGY, OR MECHANICAL, CHEMICAL, OR THERMAL ENERGY THAT WAS

_9_
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LAWRENCE J. HOGAN, JR., Governor Ch. 383

ONCE ELECTRICAL ENERGY, FOR USE AS ELECTRICAL ENERGY AT A LATER DATE OR
IN A PROCESS THAT OFFSETS ELECTRICITY USE AT PEAK TIMES.

(B) SUBJECT TO THE LIMITATIONS OF THIS SECTION, A TAXPAYER THAT
RECEIVES A TAX CREDIT CERTIFICATE MAY CLAIM A CREDIT AGAINST THE STATE
INCOME TAX FOR THE TOTAL INSTALLED COSTS OF AN ENERGY STORAGE SYSTEM
PAID OR INCURRED DURING THE TAXAELE YEAR.

(C) ONAPPLICATION BY A TAXPAYER, THE ADMINISTRATION SHALL ISSUE A
TAX CREDIT CERTIFICATE THAT MAY NOT EXCEED THE LESSER OF:

(1) (1) FOR AN ENERGY STORAGE SYSTEM INSTALLED ON A
RESIDENTIAL PROPERTY, §5,000: oR

(II) FOR AN ENERGY STORAGE SYSTEM INSTALLED ON A
COMMERCIAL PROPERTY, $150:000 §75,000;: OR

(2) 30% OF THE TOTAL INSTALLED COSTS OF THE ENERGY STORAGE
SYSTEM.

(D) THE ADMINISTRATION MAY NOT ISSUE AN AGGREGATE AMOUNT OF TAX
CREDIT CERTIFICATES EXCEEDING §750,000 IN A TAXABLE YEAR,

(E)}) THE ADMINISTRATION SHALL APPROVE ALL APPLICATIONS THAT
QUALIFYFOR A TAX CREDIT CERTIFICATE:

(1) ON AFIRST-COME. FIRST-SERVED BASIS: AND
(2) INATIMELY MANNER.

(F) (1) THE TOTAL AMOUNT OF THE CREDIT ALLOWED UNDER THIS
SECTION FOR ANY TAXABLE YEAR MAY NOT EXCEED THE STATE INCOME TAX FOR
THAT TAXABLE YEAR, CALCULATED EEFORE THE APPLICATION OF THE CREDITS
UNDER THIS SECTION AND §§ 10-701 AND 10-701.1 OF THIS SUBTITLE, BUT AFTER
THE AFPLICATION OF OTHER CREDITS ALLOWAELE UNDER THIS SUETITLE.

(2) THE UNUSED AMOUNT OF CREDIT FOR ANY TAXABLE YEAR MAY
NOT EE CARRIED OVER TO ANY OTHER TAXAELE YEAHR.

(6) THE CREDIT UNDER THIS SECTION MAY NOT BE CLAIMED FOR AN
ENERGY STORAGE SYSTEM INSTALLED BEFORE JANUARY 1, 2018, OR AFTER
DECEMEER 31, 2022,

—3_
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Ch. 389 2017 LAWS OF MARYLAND

(H) ON OR BEFORE JANUARY 31 EACH TAXABLE YEAR, THE
ADMINISTRATION SHALL REPORT TO THE COMPTROLLER ON THE TAX CREDIT
CERTIFICATES ISSUED UNDER THIS SECTION DURING THE PRIOR TAXABLE YEAR.

(I) THE ADMINISTRATION, IN CONSULTATION WITH THE COMPTROLLER,
SHALL ADOPT REGULATIONS TO CARRY OUT THIS SECTION.

SECTION 2. AND BE IT FURTHER ENACTED, That this Act zhall take effect July
1, 2017, and shall be applicable to all taxable vears beginning after December 31, 2636
017.

Approved by the Governor, May 4, 2017.

—4-
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