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Abstract:

This paper aimed to develop the purchasing system of Napier grass from
farmers to the existing biomass power plant with smart contract. In this study bases
on software development life cycle that are problem definition, user requirement,
system analysis and design, testing, and evaluation. The smart contract was written in
Hardhat, Node.Js and solidity programming as tools and apply oracle blockchain to
import external databases into these systems. The results showed that, the community
enterprise would act as a mediator in the purchasing system and provide the Napier
grass’ sapling for farmers to grow. In addition to purchase the grown grass from farmers
and then selling it to the biomass power plant. The smart contract system run under
the Ethereum blockchain by using the USDT (United States Dollar Tether) Stable coin
and ERC20 as gas fee to with 100% accurate. It can be concluded that the smart
contract is a successful prototype which could be further developed to the platform
among biomass power plants, community enterprises and famers for purchasing

system of Napier grass. On-going research, the Napier grass moisture level should be



done to set the standard prices which are acceptable among biomass power plants,

community enterprises and famers in the other provinces.
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3.2 wanisinsclausiauasiaiesiolu Hardhat
dmiuianszuudnanies Ethereum fdoudie JavaScript uagnis
fiasa Node.js >=12.0 U1 Windows Nansanna npm 11U node.js @nFUNAIUITEUY
Fyey1daasuy Tu local
3.3 wan1sas1alvniau Solidity smart contract
5u90 1. adng project 2. @579 Account Wag Private key 3. 1081 contract
4. Contract deployment 5. Transaction &g 6. ﬂ’li%@“uwmu smart contract d51azL9un

il

e

3.3.1 Na@319 Project

U5 9NAT NAUSIUATEIRdUY AmuAbUAU Hardhat dnwsauniudan
Y LR}

[
=4

%@%WEIN@NE?GWI’Nﬂ’]iLﬂ‘U(ﬂiLL‘U‘U decentralized @ sluiiil o De-agriculture-
contract

3.3.2 HAN1583719 Account Wag Private key

¥&9915U  npx hardhat node nafi b Aa n15a$19 Account uag

Private key UULA3Y18 Ethereumn #e Hardhat U Mainnet uandluguil 3

Microsof't Windows [Version 10. 0. 19043. 1166
(¢c) Microsoft Corporation. All rights reserved.

C:\Users\Lenovo>E:
E:\>cd de-agriculture-final
E:\de-agriculture-final>yarn test-rpc

yarn run vl. 22,17
$ npx hardhat node

Accounts
WARNING: These accounts, and their private Keys, are publicly known.
Any funds sent to them on Mainnet or any other live network WILL BE LOST.

Account 20: Oxf39fd6e51aad8816f4ce6ab8827279cffb92266 (10000 ETH)
Private Key: Oxac0974bec39al7e36badabb4d23811944bacb478cbedSefcae784d7bf4r21 80

Account #1: 0x70997970¢51812dc3a010¢7d01b50¢0d17dc79¢8 (10000 ETH)
Private Key: 0x59¢6995¢998197a5a004496610945389dc9e86dae88¢c7a841271603b6b78690d

Account #2: 0Ox3c¢44cdddb6a900fa2b585dd299¢03d12fa4293be (10000 ETH)
Private Key: Ox5dedlllarfaladb94908183103eblf1706367¢c2e¢68¢cal870fc3b9a804cdab365a

5UN 3 HaN15a319 Account wag Private key
9Mn3U7 3 Waveerda npx hardhat node wuindudumnasing JSON-

RPC server iU Hardhat Network 1944 ausansesU1@n19An3 akaUnasasuny

http://127.0.0.1:8545 &3 1¥u local host wafild a1unsaas1e account d1mu
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waztnunsnsiiluaun®n wu Jeyanedduszauanuiuiisensuld sianfinnas

Sude Jusiu uanslugui 4

yyment @ <UnrecognizedContract
: 0x5fbdb2 78afech3671032d931642164 180aa3
0xec951 1 14808a8223500659de f0b597a0223496d245e 1856612041941 1 ¢88¢434
0x1397d6e5 1aad881614ce6ab8827279¢ I h92266
0 ETH
1850867 of 1850867
0x44703e51b21892b85695791e0f91d0cac86bl TcTeddar93debf018488cableTb

=1

sUN 4 Contract deployment me%gaiu Block #1

Y

)

fﬂﬁﬂ'z;‘d‘l/l' 4 15 udua1n Account #0 Block #1: Contract deployment

(XXXX) A& a7 d1dsyfie chainid, setTransactionByHash, getTransactionReceipt,
accounts, estimateGas, feeHistory, sendTransaction

naua3 Oracle WuASUdS input/output fieg uanszuy Blockchain 1yu

a o 1

v ! & Ao 1% H Y] 2/ [y & <
Toyanarauduiinlaantsslii wasdmdnvemgiidsluiunaiy 9 1y

A wanslugui 5
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Contract deployment: Oracle
Contract address: 0xeTr1725¢7734¢e28818367¢1bb143¢90bb3f0512

Transaction: 0x49ab088ea02750347154695318112ac68d940¢ 1647b96¢b8 16397 f908e2deT
From: 0x1391d6e51aad88 61 1cebab8827279¢ 1 92266

Value: 0 ETH

Gas used: 518734 of 518734

Block #2: 0x029b84 5513 c04fcelebl00b5791252e41052a92dab3483¢5138a71147¢510d

31]17; 5 Block #2: Contract deployment: Oracle

91n3U7 5 1 Oracle Wush$uds input/output fieguenszuu Blockchain
SR Account #0 Contract deployment: deAgriculture

Mdsfiddny Block #3: DeArgiculture#AcceptedERC20,
DeArgiculturettgetOracle, Oracle#getPrice, DeArgiculturetfcalculated,

DeAgriculture#addFarmer LLaﬂﬂugﬂﬁ 6

Contract deployment: DeAgriCulture
Contract address: 0x91e46736679d2d9a651099212272de913cTfabed

Transaction: 0x7651a6¢3213a749155b5bald52¢01 febfclced7324dec178512a31354d741¢74
From: 0x391d6e51aad881614ce6ab8827279¢ 1 h92266

Value: 0 ETH

Gas used: 1921103 of 1921103

Block #3: 0x21d895¢605¢470524dcbd4c96bfed1319¢7¢29bbb916d4339d4ef9e9ab97¢9
Contract call: DeAgriCul turefacceptedERC20

From: 0x139fd6e51aad88614ce6ab8827279¢ ffH92266

To: 0x9fe46736679d2d9a651099212272de91 3¢ T fabed

Contract call: DeAgriCul turesigetOracle

From: 0x1391d6e51aadB88f614ce6ab8827279¢ f fH92266

To: 0x91e46736679d2d9a651099212272de91 3¢ 7 fabed

;nlﬁ 6 Block #3: Contract deployment
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3.3.4  wansiudstaya (Transaction)
Junissudeloyaszning 4 entities lawn Jamaguau nwasns tsalin

= ¥ 1 v 6 A
Fa wargugviouiug uandlugun 7

Contract call: DeAgriCul ture®addFarmer

Transaction: 0xb96¢ 1961612001d34ddacdef2b1bd017916eb929a06d6ce98T7cHc2d M9a4b884d
From: 0xf39fd6e5 1 aad88 6 4cebab8827279¢ I H92266

To: 0x9fed6736679d2d9a657099212272de9f3c7fabed

Value: 0 ETH

Gas used: 18184 of 48184

Block #4: 0x0b1e6539fd 1 eeb26¢5354eice1956919b4859caee2d5062310b0e 1476ac08{58
Contract call: <UnrecognizedContract?

Transaction: Oxc2eTe51e00dal 35194abde5adb48b44a46¢0caa223cb 1661373601 1d420¢227
From: 0xf39fd6e51aad88614ce6ab8827279¢ 1 ffb92266

To: 0x5rbdb2315678alech3671032d931642164 180aa3

Value: 0 ETH

Gas used: 17216 of 47216

Block #5: 0xd6blecl15¢223a56f6fddafba7f05cd3509980693ad 1 36958abaac '66b67d3756
Contract call: UnrecognizedContract?

From: 0xf391d6e51aad88164cebab8827279¢ 1 Tb92266

To: 0x5fbdb2315678afech367 0324931642164 180aa3

gﬂﬁ 7 Transaction LLam‘ijagasLu Block #4 wag Block #5

[
a

31N3UN 7 Wa Transaction yaunudunaudsil

L] Block #4, L%'Mﬁuiml Account #0

{
[ [

° AdINEAUAD M319dU deAgricultureftaddFarmer,

o

a v

o Block #5, L3uaU1N Account #0

'
[ o !

o  MdwidAryAe Sue Gas 1u ERC20

4. HANIINAFIUIIUY
a1 NANIIMIIVEBU smart contract
nAdaU run TUsHNTY WU N15TU-dedaya sendng Tamnaguu wag

WNYRINIONABITRaY 100 uandlugun 8
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Contract call: DeAgriCul turesbuy

Transaction: 0xal817ab63156bf27431e597592b9557 15debd 1b1' 17 fadd8be589506¢d85a5b25
From: 0x7391d6ed1aadS8 61 4cebab8827279¢f h92266

lo: 0x91e46736679d2d9a651099212272de91 3¢ Tlabed

Value: 0 ETH

Gas l£\1‘<‘:I T\\‘\T" ol T‘\‘)T"

Block %26: 0x1235bcad6e49e3¢228h91a8¢1 1b333¢e0d27 13bbeecedSbed02747H9562a469
Contract call: OraclesgetPrice

From: 0x1391d6e5 1 aad881614cebab8827279¢ 1 1h92266

To: OxeT7f1725e7734¢ce28818367¢1bbl143e90bb310512

5UN 8 M3nIadeyey) wanstoyalu Block#6

f\]’m'g‘d‘ﬁ 8 Block #6 7357980yay1 DeAgriculture#Buy, OraclettgetPrice,

AcceptERC20, AcceptUSDT ¥N91UMINTUADUAIL

o nsvaasudnluliRdmsudyelaeld Ethersjs (opens new window) waz

Waffle (opens new window)
®  n13AaUn Solidity A8 console.log() Iaely Hardhat Network

® 015 deploy dfyey1iu Hardhat Network Wag Ethereum testnets

4.2 Wan13WeVWHIW Smart Contract
& 4 = s ' v I~ “n: ”
WEPINANITEDUILNYIULUET T8UINNKUY AD “Biomassseller[farmer]
LLaw:d:%a A9 “PakumCommunityEnterprise[buyer]” LLaﬂﬂIugﬂﬁ 9
IN3UN 9 Yayalun15¥evIekIU Smart Contract (feyayndanses) vy

o

5ulnUszunm Stable 4o United States Dollar Tether uasduen Gas ludyayndu
ERC20 §insideusiaiuszuu Oracle veuAsesduminvedsslni T Blockchain
A9 DeAgricultural l¥n1w1 Solidity d&v1e Ao “Biomassseller[farmer]” LLazs;fG?gjja
Ao “PakumCommunity Enterprise[buyer]” s1a1gntansuag 0.015 USDT (W50

495 UNNABAY)
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Microsoft Windows [Version 10.0. 19043. 1466
(¢) Microsoft Corporation. All rights reserved.

C:\Users\Lenovo’E:
E:\>ed de-agriculture-final

E:\de-agriculture~final>yarn deploy:e2e:hardhat

yarn run vi.22. 17

$ npx hardhat run scripts/e2e. js ~—-network localhost

USDT contract deploved at: Ox5FbDB2315678afech3671032d93F642164180aa3
Oracle contract deploved at: 0xe7f1725E7734CE288F8367¢ 1BbI143E90bbIF0512
DeAgriCul ture contract deployed at: Ox9EA6736679d2D9a65F0992F2272dE91 3¢ T fabel
Accept ERC20 Token address: Ox5FbDB2315678afccb3671032d93F642164 180443
Oracle address: OxeTf1725E7734CE288F8367¢1Bb143E90bb3F0512

getPice per Kg from oracle: 0.015 USDT

Try calculate 5000 Kg price: 75.0 USDT

Alice[buyer] initial balance: 1000000.0 USDT

BOB[ farmer] initial balance: 0.0 USDT

Alice[buyer] balance after buy from 5000kg from Bob(farmer] for 0.015 USDT : 999925, 0 USDT

Bob[farmer] balance after: 75.0 USDT
Done in 13, 00s.

E:\de-agriculture-final
JUN 9 Yayalun1stoungsitu Smart Contract
5. @yunan1sfinun

dy 1 [} 4 dy 4 a| s LY
A13YBUIBNIU Smart Contract %UEJIM?%UUﬂﬁi%E]GU’]EJMEyJ’]LULUEJi“UENLﬂUG\iﬂiﬂ“U

Famnagusu waglselningiana danulusda Wewn Nunwnsniugn Javiaguwu B

Juddanislunisveviewiugugudes sudenguulediiioilune waslslnihdwog

<

(Y | 1A & a d' d' v v & ¥ 1

4 3 fhganunsaiuininisdereass smuReuluiinnasiu lngdaivasgiudeya ldaunse
whlold wagynihensivaeuls

N1SANAUNMITIGINTITUIENINNNEATNT TanAguey wazlssli@auna desyuy

¥

dygrdaasee (Smart Contract) N8l Blockchain wu11 Blockchain AWAILNTUTOISUR

U
[

1861 20 519 Tmsspyfeulvaudidmunludnya fe mAuTuiisonsuls warsaisuie
panlansy N13Fu-detaya sEning TamMAYUYY LaBNYAINIYNADY NISLaURUAIME MY
Wesanlsalwiinduna luddamAayuvu 1Hiviegy stable coin ¥ United States Dollar
Tether uag5uAl Gas ludeygydu ERC20 61U Smart Contract Qﬂﬁaqmuﬁ"aﬂ‘u%’aaaz
100

29



6. nAsanUs1EHa

v -

1. msfmuansgiususan fazdmgliumsdnindang ditgmiEesves
auty esnunsnnesisauvadddlunisdn du wastusaldanudunguuded &
Fenlaliduussansam sududesimundnenmlunmstuldenuty wdmindudesding
naaeuluiesuuRns

2. Joulaiivunldlunisiaun Blockchain lnanntudindannas (MOU) seming
Tsdlulindaana wagdamfguruiism@nw dufulunsldnuaienannsnasuulas
ATisude wazfmunnstsyRule

3. iflesnlutlagtiusinmsuisussimalne Sdlaildlinsiusosiuidneaanala o
Tun1strsegud ldmunguuns lunsfnwaded Feldlidenldanaiu Stable coin Ly
United States Dollar Tether @ufiflndi@esiu US dollar lun1sideu Blockchain @4A1931
Mg sumswisUssinalneaslinnsfuseddild stable coin TunistssArdudn was
USSR (5UN,n.8.9. Waz nA., 25 UNTIAN 2565)

4. mmmﬁﬂé’uLLUU%UU%@%’]&J&’@&%’@Q@Wé’aa%azﬁlﬂﬁwmGiaaamL‘flu Platform i

Tdlunsvigsnssu sendnelssliih@una Jawisgueu wasinunsnsiuanueiudes vie

ginssulumsPeviendnnaniinisinunssiingue

Farsuauuzlunsdnuadsoly

1. dlengansoynelifinsléiiuainealunisthsenilldmungmng madenld
anaiu Stable coin 19 United States Dollars Tether FafiAndnsdsleiiu US dollar Tnegn
AU US CBDC (Central Bank Digital Currency) ﬁﬁmmsnmqam%’gam%mLﬁu;§§Uiaa R
sumswisEmalngansAnwiisuieuldlusuaniitethunldeld

2. psfinsdnudneninveanensnsiunisliddyysandey Welssdiumnunson
yafuAdnea nslinuueonndiedu uardumedidauusisuuiiede Wodudeyalunisia
ausy Wiipalvaywnyasnsilnudonlun1snendnnamenunaei uazaudusssy
lunsvihgsia

3. msfinsAnwdoyaiitussduanuturemdiudss Weldlunisdmua
1RsgIwsuTIAnas Aduiveniuseninslsdlnihdamna uaginuasns violamiauv

Tunpaziwmin

30



s suilimaluladmssumanazuinnssu wninerdoudld T4 8 ativil 2 nangiau - Sunau 2565

AnRNIsNUIZNIA

v A [ [

YBUNTEAM 1T3.35IN5 152550 Nleuzilasanisvesiamiavsardaty Jandn

o

Y3508 swfsanuiineadunmsvgnug iulesiiovisliunlsalnin aausein 8vined

Usgsrudamnadeadedu Alideyaieafulasinis msldunumyuiey nsaiy
1A59N15 wAzlAINENEAINT WBLU15IUIATING WagHYIumIans1a158 a5 auiesh n3ie

o £ aq v v a v o 1 v & v N € )
GeG1G WIWQHQWWIWLU@LNEJGUBHaIﬂSQﬂ']i LLaSLLU%U’]‘VI@‘UWUSM@WLHLUEJS I‘LJLGZNaﬂ

LONE1591999

o

Tunn Sunsving wazsgna uamn. (2562). Mswauszuuusmsannsallasldinalulad
UADNLYU. Journal of Information Science and Technology. 2019(2), Jul-Dec,
1-12. fumil
https://www.greennetworkthailand.com/green-network-issues-2020/

N 5‘145‘14@?1%, Green Focus, Green Network. (2563). T3elWyuauidiangag Fududunes
Founauwnnlusoudunzdan. dumid https://www.greennetworkthailand.com/
Tsalnfgusudimna

SUIASWIAIUSEIALNY d11TNUAMENIINNITAAUNS NS NI LA AN NNTNE
NIENTNNTAS. (2565). wnasdrsaufufmuawumsiiuguanisiduning
fdvaunlidudenansdnszArBuduazuinig dumil
https://www.bot.or.th/Thai/AboutBOT/Activities/Pages/JointPress 25012022.as

pX
& = ] o ]

FamiaguoulsAdadu. (2564). wnugsna: lasan1sinununUgnienassung udes

Y

Werday Wui 3,000 13. 25 nsngiaw 2564.
AU IEAUNINIANIIAINTTUTEUUNITHER AEIAINTIUANENT UIAINTAUNINGFY.
(2549). MINmusERUARAIUNadaYansIdYRLINE TR lUAIARAEINNTTUANN

9. UNETUHUINNT LaURABNTUNAIINA I IUNALNULAZDYSNENEIIY NTENTN

o/ ¥

WE99Y. AUNIT https://webkc.dede.go.th/ testmax/sites/default/files/unasu

WU 2.pdf

A _

o & & a =~ o i a a o & A v aou a =

UUNITTOITVILLTONEY (WINFIW) 581308 TanAyuvuleAdadu fuuseniieadlus
wWiaduuua 9100 dusu 1sslindamna astaunniunianes Jamiauisud dygn

9

vl 10/2563 asiufl 9 wgAdnieu 2563,

31


https://www.greennetworkthailand.com/โรงไฟฟ้าชุมชนชีวมวล
https://www.greennetworkthailand.com/โรงไฟฟ้าชุมชนชีวมวล
https://webkc.dede.go.th/%20testmax/sites/default/files/บทสรุปผู้บริหาร_2.pdf
https://webkc.dede.go.th/%20testmax/sites/default/files/บทสรุปผู้บริหาร_2.pdf

Forster A. & Ferriman N. (2018). Blockchain: A revolutionary idea whose time has
come?. Interdisciplinary Studies Journal. 18(1), Jan-Jun, 287-306. Available at
https://s002.tci-thaijo.org/index.php/sahasart/article/view/223393

Frankenfield, J. (May 12, 2022). Tether (USDT). What investors need to know about
ALTCOINS. Available at https://www.investopedia.com/terms/t/tether-
usdt.asp

The Bangkok Insight Editorial Team. (2564). Usynuazguassavadlsslnniquag. Aum
i https://www.thebangkokinsight.com/news/the-bangkok-insight-th/717507/

32


https://so02.tci-thaijo.org/index.php/sahasart/article/view/223393
https://www.thebangkokinsight.com/news/the-bangkok-insight-th/717507/

