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v GULF

Monthly Gas Leakage Check
(M/R Station - GT Enclosure)

Plant : GNRV1
Datc : 2'0 / 7/Z'L

Description : Please check Natural gas pipe line accrodding area of pas pipe line

Arca | : Line Nalural gas after M/R Station

Arca 2 : Gas Compressor

Area 3 : Line Nalural gas of fuel gas heater

Arca 4 : Linc Natural gas after fuel gas heater to GT11 enclosurc

Area 5 : Line Natural gas of fuel gas heater

Area 6 : Line Natural gas after fuel gas heater to GT12 enclosure

Area

Natural gas pipe line check

Leak check

Surface check

Equipment

Leak

(LEL > 0%)

No leak

(LEL = 0%)

Area |
M/R Slation

Alea 3
GTH

Valve 880910 Gas Metering

Natural gas pipe line

Area 2 [nlet and Outlet G: p No.1
Gas Comp |lnlc! and Qutlct Gascomp No.2
WValve MUY Presue gaige (004 Filer)

Vialve M1 UL Pressure transmiter (910U Filter)

Bypass valvc NBY Gas Filter

'Valve NOUIY1 Gas Filter

Purging Nitrogen (N2) valve

iGas Filter drain valve

iGas Filter condensate indicator valve

'Gas Titler venlilation valve

NN N

Bypass valve ¥ Gas Filter

WNatural gas pipe linc

Area 4
GT11 Enclosure

iGas Flow meter

rul walve HOUIN1 Enclusure

\

[Vent valve newd1 Enclosure
|rentva st

[Natura! gas pipe line

Arca 5
GTI2

Valve NBUI1 Pressure gauge (NBU Filter)

[Mahve o Protsure transrmiber (Nov Filies)

[Bypass valve N0U Gas Filter

Valve NBUIAI Gas Filter

Purging Nitrogen (N2) valve

Gas Filter drain valive

Gas Filler cond indi valve

|Gas Filter ventilation valve

Bypass valve ¥a\ Gas Filter

Nalural gas pipe line

Arca 6
GT12 Enclosure

Gas Flow meter

L
Control valve OU41 Enclosurc

Vent valve NOUII1 Enclosure

Natural gas pipc line

Remark:

OIS NNNN YN

Normal

Remark
Abnormal

Notification Description:

In Casc of Abnormal , Please Issuc Notilication

Notification Number:

¢ holltce

(Operacion Engincer)

(Tihafaud

Verilied by ¢ ﬁ
£l Leader)

QP ETLEATE PR IEP L))

Recorded by &

MITT

FW-OPT-14-01 Rev.02




VvGULF

Monthly Gas Leakage Check

(M/R Station - GT Enclosurc)

v, GNRV1
Datc = ?'0/57/‘7’01‘Z

Description : Please check Natural gas pipe line accrodding area of gas pipe line

Area | : Line Natural gas afler M/R Station

Arca 2 : Gas Compressor

Area 3 : Line Natural gas of fuel gas heater

Arca 4 : Linc Natural gas after fucl gas heater to GT11 enclosurc

Area 5 : Line Nalural gas of fuel gas heater

Arca 6 : Linc Natural gas after fuel gas heater to GT12 enclosure

Natural gas pipe line check

Leak check

Surface check

Equipment

Leak

(LEL > 0%)

No Icak

Normal Abnormal

(LEL = (l%)

Area |

Arca 2
Gas Comp

Area 3
GT11

Valve 800110 Gas Metering,

M/R Station

Natural pas pipe line

Inlet and Outlet Gascomp No. |

v/

Inlct and Outlet Gascomp No.2

Walve MENTS | Pressure gaugs (A8 Faierd

Valve NI Pressure ransmiter (N0 Filter)
[ Valve NBUMN Pressure ransmiter ilter

Bypass valvc 19U Gas Filter

Valve NOUWI Gas Filter

Purging Nitrogen (N2} valve

Gas Filler drain valve

N

Gas Filter condensatc i valve

Gas Filler ventilation valve

NSRSRERA

b

Bypass valve Y123 Gas Filter

Natural gas pinc ling

Aread
GTI1 Enclosure

Gas Flow meler

Control valve NOWAT Enclosure

Weni valve NDUIN Encl,

Arca 5
GTI12

Natural vas Eipc line

Walve NN Pressure geeze (MO Filier)

NN

Valye NAUMI Pressurc transmiter (10U Filter)

Bypass valve N0 Gas Filler

Valve NOUIT Gas Filter

Purging Nitrogen {N2) valvc

Gas Filter drain valve

|Gas Filter condensate indicator valve

Gas Filter ventilation valve

Bypass valve ©ad Gas Filter

Natural gas pive line

Area 6
GT12 Enclosure

Gas Flow meter

SINSNSYR

Control valve NBUIA Enclosure

N

-

Went walve ROV Enclosure

Natural gas pioc line

Remark:

Remezrk

Notification Description:

|In Case of Ahnormal , Pleasc Issue Notification

Notification Number:

Recorded by

Verilied by

; DVlM%!./L

(Operation Enzineer)

(Msafoudodussa9)

Oy

- T
(Shift Lead=r)

MlsafoudroFrussag

FW-OPT-14-01 Rev,02



VvVGULF

Monthly Gas Leakage Check

(M/R Station - GT Enclosure)

Plant : dNRV l

patc: 20/°9/2022,

Description : Please check Natural gas pipe line accrodding area of gas pipe line

Area 1 : Line Natural gas afler M/R Station

Arca 2 : Gas Compressor

Area 3 : Line Natural gas of fuel gas heater

Arca 4 : Linc Natural gas after fucl gas heater to GT11 enclosure
Area S : Line Natural gas of fuel gas heater

Area 6 : Line Natural gas after fuel gas heater to GT12 enclosure

Natural gas pipe line check Leak check Surface check
Area Leak No lcak
Equipment Normal Abnormal
(LEL>0%) | (LEL =0%)
Area | Valve 880111 Gas Metering = ]
M/R Station Namr;i&s pipe line S/
Area 2 Inlet and Qutlet Gascomp No.| - 7/’
Gas Comp Inlct and Qutlet Gascomp No.2 = /.
Walve NDKIYT Pressure gauge (NBU Filer) ~ 2z
Walve (01191 Pressure transmiter (RBY Filterh = 7
Bypass valve N®U Gas Filter = 7
Valve NOUIA1 Gas Filter = Vs
Area 3 PurEing Nilrogen {N2) valve - /
GT11 iGas Filter drain valve =3 /
'Gis Filter condensate indicator valve = /
[Gas Filter ventilation valve = PA
Bypass valvc ¥ad Gas Filter =
Natural gas pipe linc s
{Gas Flow meter - yal
Area 4 Control valve NoULH1 Enclosure = -
GT11 Enclosurc [Vent valve nui1 Enclosurc -
Natural gras pipe line
Valve NOUINI Pressure gaupge (n'au Filtcr) - 7
Valve iBUIN1 Pressurc transmiter (A& Filter) - /
Bypass valve N8 Gas Filter = 7’
Valve NauIv1 Gas Filter - /
Arca 5 Purging Nitrogen (N2) valve = '/'
GT12 Gas Filter drain valve - 7
Gas Filter condensate indicator valve = VA
Gas Filter ventilation valve = /
Bypass valve ¥iod Gas Filter - V4
Natural pas pipe line
Gas Flow mcter = v
Area 6 Control valve NOUIAN Egglosure = /’
GT12 Enclosure |Vent valve neuiN1 Enclosure =
Nalural gas pipe linc 7/

Remark

Remark:

Nelificution Number:

Wodification Description:

Im Case of Abnarmal , Pleasc Issue Natification

Recorded by &

Verilied by

Ntd'}ﬂ‘nom P

(Operation Engincer)

(IWsadsudeaus199)

i

"(Shift Leader)

TUsaouded11135949)

FW-OPT-14-01 Rev.02



VvGULF

Monthly Gas Leakage Check
(M/R Station - GT Enclosurc)

Plant : GNRV]‘
pae-_g0110/ 2022

Description : Please check Natural gas pipe line accrodding area of gas pipe line

Area | : Line Natural gas afler M/R Station

Arca 2 : Gas Compressor

Area 3 : Line Natural gas of fuel gas heater

Arca 4 : Linc Natural gas after fuel gas heater to GT 11 enclosure

Area 5 : Line Natural gas of fuel gas heater

Arca 6 : Line Natural gas after fucl gas heater to GT12 enclosurc

Natural gas pipe line check

Leak check

Surface check

Equipment

“Leak No leak

(LEL > 0%) (LEL = 0%)

Area |
M/R Station

Vaive 80nv10 Gas Metering

Natural gas pipe line

Area 2

Area 3
GT11

Inlet and Outlet Gascamp No.[

Gas Comp Inlet and Qutlet Gascomp No.2

Walve (MIWIN | Pressure grage (N0 Filier]

Valve NBULN Pressure (N9 Filter)

Bypass valvc NBY Gas Filter

Valve NOULN Gas Filter

Purging Nitragen (N2) valve

{Jas Filter dnain valve

Gas Filter | indi valve

INIS I SISNSS S S

Gas Filter ventilation valve

k!

™

Bypass valve 1o Gas Filter

Natural gas pipc line

Area 4
GTI1 Enclosurc

Gas Flow meter

Control valve NOUL1 Enclosure

Venl valve oLt

~IN S

Arca >
GTI12

Natural gas I:ige line
Valve NBULA Pressure gauge (N8 Filter)

Waluc (11414971 Pressurc transmiter (AALE Faicrd

Bypass valve NBU Gas Filler

Valve NBUIA Gas Filler

Purging Nitrogen (N2) valve

Gas Filter drain valve

Gas Filter cond indi valve

Gas Filter ventilation valve

ININ SNSRI

Bypass valve W Gas Filter

Natural gas pige line

Area 6
GTI2 Enclosure

Gas Flow meter

Consral walve MDA Ench

Vent valve NOUL1 Enclosure

N

Natural gas pipe line
—

Remark:

Remark
Abnormal

Notilication Description:

In Casc of Abnormal , Please Issue Naotification

Notification Number:

Foctioran v

(Opt:mtiow;':I Engincer)

Recorded by :

(Mlsaloudodaus599)

™

(Shift Leader)

Verified by :

(Mlsafirud1oA1u5799)

FW-OPT-14-01 Rev.02



VGULF

Monthly Gas Leakage Check
(M/R Station - GT Enclosurc)

pam. GNRVI

pac:_LON/2Y

Descriplion : Please check Natural gas pipe line accrodding area of gas pipe line

Area | @ Line Nalural gas alter M/R Station

Arca 2 : Gas Compressor

Area 3 : Line Natural gas of fuel gas heater

Arca 4 : Linc Natural gas after fucl gas heater to GT1 | enclosure
Area 5 ! Line Natural gas of fuel gas heater

Arca 6 : Linc Natural gas after fucl gas heater to GT12 enclosurc

Natural gas pipe line check Leak check Surface check
Area Leak No leak Remark
Equipment Normal Abnormal
(LEL>0%) | (LEL =0%)
Area | Valve 801110 Gas Metering =7k
M/R Station Mmral gas pipe li_nc
Area 2 [nlt and Chutley Gascernp No. | e
Gas Comp Inlct and Qullet Gascomp No.2 -

Valve NBUIY | Pressure gauge (N8 Filler) _~
Valve NOULE] Pressure (N9 Filter) "
Hypass valve NBY Gas Filter _- _a
Valve NOUI91 Gas Filter =

Area 3 Purping Nilrogen (N2) valve "

GT11 Gas Filter drain valve e
Gas Filter condensate indicator valve e
Gas Filter ventilation valve 7~
Bypass valve Mad Gas Filer
Nalural gas pipc linc T
'Gas Flow meler — %

Aread [Control valve NO1A Enclosure /

GT11 Enclosure [Vent valve ribusi Enclosure

Natural gus pipe line =

Valve NOUNN Pressure gauge (N9U Filter)

[Walve 1121901 Pressure transmiter (1 Fibier]

Bypass valve NBU Gas Filler

Valve NBUWI Gas Filter

Arca s Purging Nitrogen (N2) valve

GTI12 Gas Filter drain valve

Gas Filter condensate indicator valve

Gas Filter ventilation valve

NNV A

Bypass valve a4 Gas Filter

Natural pas pipe line

Gas Flow meler

Area6  [Control valve RON Erciosrs

GTI12 Enclosure [Vent valve ROM(UIY Enclosure

Natural gas pipe linc

Remark:

N

In Case of Abnormal , Please Issue Notilication

X . —
Notification Number:

Notification Descriplion: —

Recorded by : Ho‘/‘b C)O\/lko 2]

(Opcration Engincer)

(MsaluusioaauaTes)

f\)ol)b"‘/’vK

(shift Leader)

Verihed by :

(alsaiyudrodnssag)

FW-OPT-14-01 Rev 02



v GULF

Monthly Gas Leakage Check
(M/R Station - GT Enclosurc)

po:  GNRVL
Date : i-l’.{ |L-|fﬂ"-_r't

Description : Please check Natural gas pipe line accrodding area of gas pipe line

Area | : Line Natural gas after M/R Station

Arca2:
Areal:
Arca4
Areas

Arca 6

Gas Comprcssor

Line Natural gas of fuel gas heater

: Linc Natural gas after fucl gas heater to GT11 cnclosurc
: Line Natural gas of fuel gas heater

: Linc Natural gas after fucl gas heater 1o GT12 enclosurc

GTI11 Enclosurc

Wenl valve NDULT Enclosurc

Natural gus pipe line

Arca s
GTI12

'Valve NOUIYN Pressure gauge {N8Y Filter)

Walv ARG Pressure transmiter [N Fil iox]
T IransUeT

Bypass valve DY Gas Filter

Valve NoUi Gas Filter

Purging Nitrogen (N2) valve

Gas Filter drain valve

Gas Filter condensate indicator valve

Gas Filter ventilalion valve
|2as e vennguon val

Bypass valve o3 Gas Filter

Natural pas pipe line

Ared 6

GTI12 Enclosure

Gas Flow meter

[ Contee! valve ROV Enclomis

Vent valve NOUI Encloﬂre

NN RSN Y SR R

Natural pas pipc linc

Rcmark:

Natural gas pipe line check Leak check Surface check
Area Leak No lcak
Equipment Normal Abnormal
(LEL>0%) | (LEL =0%)
Area | Valve 88n310 Gas Metering
M/R Station _ |Natural gas pipe line
Area 2 [nlet and Outlet Gascomp No. |
Gas Comp Inict and Outlet Gascomp No 2
“Walvie N0 1 Pressure gaspe 11010 Falizr)
Valve NBULT Pressure transmiter (MDY Filter)
[Bypass valve NOV Gas Filter
Valve N9111411 Gas Filter
Area 3 Purging Nitrogen (N2) valve
GT11 Gas Filicr drain valve
Gas Filter condensate indi valve
Gas Filler ventilation valve
Bypass valvm Gas Filter
Natural gas pipe linc &=
iGas Flow meler
Aread Control valve N0U41 Enclosure

Remark

|in Case of Abnormal , Pleasc Issue Notilication

Notification Number:

Notification Description:

:]M\m/k

(Operation Engincer)

Recorded by £

(Wlsanfgusodaussay)

AL

{Shifl Leader)

Verilied by :

(Talsaond1oa7u5599)

FW-OPT-14-01 Rev.02
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INU9UY

mvngamgdinuia (Land Surface Temperature)

Tnelddayannaradien LANDSAT-8szuu TIRS

Usalasanslselndvuasszsios 1 waglselwivuasssiias 2

ANUANUDITLLIBG DILNBLUBIUATIIVEUN

6 e 2565

&Gis1oA

1ne

HN8NSNeINISITUVIR FILINADU LASABNUR
dinuszanduasuinsgliansaumea

drilneuiaumalulagesniasazglasaume (eednisumvu)



I
1. AMudunvaInISAnEn

Wesnndrdnnuiauimaluladeimanazgiiarsaumea (osdnsumu). @nen. lasunisinse
31NV Lowealed wavesmes (Usewelve) $1in TiaifiunisdinsgriuasUssuianadeyanauninuiou
Tnauanadugmumginuia(Land surface temperature) suhreidussansaidoa usalasinstssluii

= a P ! 1 Qd!l/ a a
nupsszdes 1 uazlasimslssliilvuesszies 2 dieuansnuuansiesgrinseamalinuiuiinalasenis
Tsalwihuaziuilndidedlaeseu FeauluglduiuiiunUsznoun1sgaamnssuiuinunInssuLas uias

o & A Y& v & ad a | 1% YA
ﬁN%UWQULWQIGULUUGU@%JJawu;ﬁqumaﬂQmﬂﬁuwumﬁiu%?ﬂq%iau (WULW'@NLNUWSU)

2.1asanslselnfvuesseidee 1,2

Tasamslsslnfimuessyiios 1,2 Wulsslndhszuu (Co-generation system) lnelassnisiimidsnis
wanli geanUszann 137 winedod TothgeanUszann 20 fuldalus Tnelwihindsldazdes gty
nstdhendnuiaussimelne (nvin.) Uszana 90 wnedesd Idanelulasenisussana 4 wneiad way

Fruheliiulssnumeluwngeainnssugsuns Ussana 43 wazdnd dulourfindalsiomnazdemiieg

Ttulssnuniglungnaivnssuasuissaly

2.1 aranduan

Iassnslsaluiivuesseies 1,2 dudunsiaeusom dadl Buensd 1 $1dn wazuSom dadl Wbuens
3 2 $1ffm lendnnszualiiiufisnfusesiunrudosnisldnszualinnelulasinng uazdminglituns
Inifdesdauisusemelng (ni.) uaslssnumeluangpamnssgsud vananindndusilusuvesle
ih (Steam) Alganlassnsaziimsdedmiglitulssnuneluangaamnssuasud wudtu

faillassnsfinsruiunsudanuundinusin vie lanuueistu idnsldfesssunfidudomas
¥iafer deszneudegunsaiddnydedl 1) wdostdalwildeiufie 2 9a wuu Dry Low NO, Bumer 2)
wisoswAnloth (Heat Recovery Steam Generators : HRSGS) 2 4 3) desriialuihisiuled 1 4 loe
wldudndneflaun nszualuin lodn Tesanunsondauazdmineliiulssnugnaimnssunigluaiy
gnamnTINe danszualiilazgnasiuszuuaeds sunm 115 uay 22 Alalad dwsuidemdililunis

a A e

nanAefsssumRaInuTIm Uam. $1im (wnww) Tngldusunanomasszana 23.3 dugnuiadvin/su
dahldvedassnaduhfvsuananuidyaludsiivaiyaddasnislualidesndt 1.90 gnuiaduns
wnAulibiieanesenisldnasaisl lneusunaeraiuinnu 810,889 gnuradwuns Usunawenniisv

Lstliwuesssides 1,2 awn 4,748 gnunadiuns

y(Land Surface Temperature)lnel4dosaanavaiios LANDSAT-8 szuu TIRS
81 1,2 suanusaseiies sunewdlesuasiedin Sminuassvdin 6 wwieu 2565




Fhunouw cuuninalulagaomAtasnUansauind (ooAmsurIBU)

nsn QUFNUY 2NENFA A= § latudaNSsU

E-mall: info@gistds.orth | Tel O 2141 4444 | www gistda orth

2.2 fidta

Tasanslselainuesseides 1,2 é?aasgjﬁwawumizﬁm DUNDILDIUATINYEU TINTAUATINVEN
Sumeansmneias 224 nefifufideaddiundalniuagszuvdsuasiuiiatuayuludi aneluiun
gnamnssuasnd Inelasenslsslwihmuessedes 1,2 fieilassan 15913 2 91 42 ans1ea7 (255,368

G]’]‘i']ﬂLll@ﬁ)

3. ssuuwanlwduazaanudeusru (Cogeneration System)

svuulatauiueisdu ( Cogeneration) Aeszuuilifndandsnuliivdendsuna waedinisld
Ustlowtdanndsuaudouluvaeifoatu lneodudomduvduionty Swagilifununisudandsay
Tus1aiignainszuumsnandug

wialuladszuundandanuanudousiy wuadu 2 suuuu mudnwaznisiienu fansanldan
Sunsdmdsnumdeulldusslemissuulanuuesduindnsuu(Topping Cycle Cogeneration) Ae
szuuiinanmdsnunaneundnimdsiumadeuiimdeluliusslonl duszuulanuusisiuigingdis
(Bottoming Cycle Cogeneration) aziinmsiindanuanudeululdusslominouiasndnndsauluiimie
NANUNA

Fenmiuneluladusazsuuvudsiululdmuduluegfuaumnzauveusas anulsznaunis
Tnefinsanansinvendomdaiinild aunimvemdsnunruiouiidomnis dnvagmsldmiuiounay

Tnihwedlssau nainisldau duyunisneasns wasteulusudundoy Wusu

3.1 szuulauuatstursianaiulaun
a Q’lj ¥ dl‘ ) a g d' [ YERE'Y] g £ dQAJ a 3% = d’lj a @
STUUIRANUSENBUNIY 1RSI LA o1 ww3penaiulaun Inelddamaaal ANwnsawioLnaduwds
) ° A & a PR v o v P VY = o a I s
wannsviufe Wandsgnleuigviesrlndiiielianudounniilueies dudaleun alaletuin
81 (Superheat Steam) Agaumanfivasaudugs lothazluduiniasioiuloldidanan Fsanunsatily

Tunsesiionanien wu Ju aeumsawes wiowdsuguilulnilaedunsosindalni duletneenain

wwsasanunsatnlulglunssulunsuansal

3.2 szuulauueisduviinfeiufing

fndnmsvieufe Aoumsawesardae mATnnIsuen uazthdngvioanlvel WWewmdsazgnda
danwanfiueiniauazasyda Wafedeuninniswlnddu & wsvenedrnuedsstaiufisunuyes
\n3eaiiufimazdelutuiniostuliin iondnnszualilil diufefeuiivdesanieiufinsasionmyd

Usvanas 450-550 esrwardioa Aesoudaunsathluldiduumaslimnuiou wendnletnnausumig

ynlUldlnensuieltlunszulunsuan




Fhunouw cuuninalulagaomAtasnUansauind (ooAmsurIBU)

QUFANUN ANENFNES § latudaNSsU
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3.3 szuulauiuaisiuvinedessudinindinngly

svuuflannsautsldnudsziniadessunidu 2 vila Ao wioswus Spark-lgnition Engine 14
Weamdunamiefesssurfidudomds uazvindeswud Compression-lgnition Engines aglditudioa
yiortuaidudomds wdsonuindeldeglugas 100 kW, ds 10 MW, wdsnuanufeuiioonuoglugy
vosfgleide imdeifudoguuasinduvaedu Fenmimdanuanufeululdensldsiu Waste Heat

Y

Boiler Tunswanletiusetingou

[

4. msdunmargaugdinuia (Surface Temperature) aandeyaniaiien LANDSAT-8

& e

4.1 wundnen

Tassmislselnfimuesszies 1 uavlssliivussseios 2 svanuesszies sunedlosunssiadun
Jriaupssadun aegneluiuiiveaangnamnssugsunsanmiuiilaedwlngidugnaduasudu gain
dzialszua 200 wes Fadudiunilveansivgalasiy Mduiiuninuasiuigniwaunduiud
geamnssy nediiunidngulidudunvwewusssumdaauiuiunniinislduselonidug  dunmi 1
waznmagefiuiivinaulasinislsedni weziiufilaeseulasinisisadain dennd 2 lnefidviouasia

U a 1 U ‘&l ‘:‘I U v a v 9/‘:9{ d‘ o 1 o

aviunnfinseduiiuiinesemsiaunaglungaamnssuasuns (Yaguuldiudiviinisineas (lsdu
d1Uznds) AirmyTuoeninsedulasanmslsdliiiinuesszies 1 uazlssluiimusssziios 2 drldfnsdoty

= ¥ 1

auvluwngaamnssus daluiduiiuiidnsseniswau anmgdeinied 3 gafegadeu sewitadou

Y

NUAMUS— WouA1ALgHY Axiluanynluriauion WuaAL — HaIAN LaggauuTd SENINNGe AA1AN

-nuAus Ussansdnlngusznauandninuninssy

»(Land Surface Temperature)inelddoyaannaaitess LANDSAT-8 szuu TIRS
91 1,2 duavuessziies sunaiilosuassvdun Saiauassvdun 6 wweu 2565



dunouwauuninplulagoomAt amnbansauing (OoAMSUKIBU)

JFANUT

L5000 WESA000 IAATOO0 WSSO0 MES0000 ME0000 191000
- r Y L o \
- 3 gy 8

1655000 WOM00N BIU00 MESS000 MANOCH WOODND 1001000

SN0 WS400

00 105000 WAXKY  Iesaid

1000 1G43000 1ES0000 MSA00 1RAZ000

IBAN000  OeN000  WO00D S

S40000 %4 1000
64 1000

WUIRLATAB NG
wuIndieRdIUa

1BAN000 V0000

A0 134000 000 OO0 B000 842000 4000 o Ll ey 0000 MU0

i

AN 1 LafsEn I NN U #IUaNUDITEA Y BILNDLIDIUATINTANY TIMIAUATIIVELT LaTNUNINALALY

(foyaarnanuiien LANDSAT-8 OLI, band 432 tufinamiudi 6 wwieu 2565)

Tunsdne tervuaiuidnuleeseulassnisiselnimusssedos 1,2 @il 5 Alawns fa
Al 2 Fazaseupguituiilu 8 dva 2 §1ne e duanusssziies nusstiman weww w3 Fameia

£ ° P = ° ' a | ° ) ~ ] ¢
wazlngnane g1LNeLlleuATIIVANT WagsuasIuNIey Lagyinagnae suneluade laell nslduseloyd

A A

huuazdsunAauAuviagyselan W fiuiinsineasyuvuiles Uiyuvu uias fuilseneuenavingsy

a [

wazAdduA Feavyhlianunsaiseuiisumiuwana1evesgumginuiluiunnfidnvaswanaiula

YITALIU

LANDSAT-8

11 Ymiauassvdun 6 wweu 2565

ungiifuiin(Land Surface Temperature)ine

selvivivuesseiies 12 duanuesszies s1neiisaunss



dunouwauuninplulagoomAt amnbansauing (OoAMSUKIBU)

NSINS20MISAAUFANUT 2NENANEas 208 latl

E-mall: info@@gistds orth | Tel O 2141 4444 | www

WLIULAYABIND
wuanvaRAua

299 2 nneeneusnalasinisissiivuesseies 1 2 duanuesseies suneilioaunssivdun damie

uaTTI9AIN uarituilagsoulasanslsslnih(fayaainaiaites LANDSAT-8 OLI, band 432 tuiinniwiudi

6 wwnau 2565)

4.2 Suppunmsinen

4.2.1 Foyamiteuitldlunisinen

toyaanarudios LANDSAT-8 TIRS, Band 10 (aannieniadw 10.60 -11.19 unluiuns) nievranau
Sunlsnsaaaudeu (Thermal Infrared) Path/Row # 128/50, niananeniwuszanas vian 10:31:21 undinn
(nanuszwmalne) faiuazideaveanin (Spatial resolution) 7 100 wes (luvaedt Band duq laun
band1-7 waz band 9 axfinnuaziBennmit 30 wes eazBuadmnsed 1)adudsnduithuldlunis
yegaumndAaiiu (Land Surface Temperature : LST) vsnalassnsvuasseidos 12 wasiuiflndides
Taeidendoyaainaaiion LANDSAT-8 Tusuit 6 wiwieu 2565 nandrenmuszanas taan 10:31:21undin

(naUszwelne)

1udigu LANDSAT-8 svuu TIRS

5 [l Fotesanns nsmgamgiiaiuina(Land Surface Temperature)inel4Fasaan |
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a519dt 1 uansswazidenSatellite Sensors ves LANDSAT-7,8

Landsat-7 ETM+ Bands (um) Landsat-8 OLI and 77RS Bands (um)

30 m Coastal/Aerosol 0.435-0.451 Band 1
Band 1 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band?2
Band 2 30 m Green 0.519-0.601 | 30 m Green 0.533-0.590 | Band3
Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636-0.673 | Band 4
Band 4 30 m NIR 0.772-0.898 | 30 m NIR 0.851-0.879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-1 1.566 - 1.651 | Band 6
Band 6 60 m TIR 10.31-12.36 | 100m TIR-1 10.60—11.19 | Band 10

100 m TIR-2 11.50 - 12.5] | Band 11
Band 7 30m SWIR-2  2.064 -2.345 | 30 m SWIR-2 2.107-2.294 | Band7
Band 8 15 m Pan 0.515-0.896 | 15m Pan 0.503-0.676 | Band 8

30 m Cirrus 1.363-1.384 | Band 9

foyaanarudiey LANDSAT-8 lssudeyaainanisudygramuisuiivhainszsidudeya
level 1 &ssinunszusunisufundvna Radiometric uaz Geometric Correction egludnwazdioya GeoTIFF
Format

4.2 238 nsrunmngangfinufiaay (Land Surface Temperature)
Yoyanasivn LANDSAT-8 TM, Path/Row i 128/50identaw1zaaa band 10 fignusuuraay

AAALARBUNIIMANTUAY a¥gntInAIWIN eAuM TN URIUS alassnstssliimuesszles

1,2 vasiuiilndiAes sailsngazidennudunounadl

1). waeuen Digital Number (DN) vestoyaannanaiienLANDSAT-8 TIRS, Thermal Infrared
Sensor (band 10) u.duen Spectral Radiance sasnsd 1 (USGS, 2013):

agunsfl 1L, =0.00033422x DN +0.1

dle Ln Ao e Spectral Radiance fiviuaedu W/(m2sterpm)
DN @ e Digital Number vesdioya band 10wuaedu W/(mZsterum)

2). wasuen Spectral Radiance luiiuen Brightness Temperature, Ts (3o Black Body
Temperature) anuaonudusius dsaunnsi 2 (LANDSAT Project Science Office, 2002)

lasanns mswenmgiiiuiia(Land Surface Temperature)inelddoyaannaaitess LANDSAT-8 szuu TIRS
g 6 wweu 2565

Uinalassnsisalalitwuessedes 1,2 suanusasyiies sunewdlosus

5519817 JWIAUAT



aumsfi 2Te =— =
un1sn 2 1g K,
In| —+1

A

dleTefen Effective at-Satellite Temperature siae Kelvin, K
L,Aern Spectral Radiance fiviaendu W/(m2sterum)
K2 uwaz K1 Aean Pre-launch Calibration Constant & srvuadmsuteyaainaiiiey
LANDSAT-8 TIRS ¢l
A319d 2 avtdendeya (Metadata)drwsu TRS Thermal Band Calibration Constants (U.S.
Geological Survey, 2013)

Constant (Unit) Band 10 Band 11
Radiance Multiplier 0.0003342 0.0003342
Radiance Add 0.1 0.1
K1(watts/(meter squared * ster * um) 774.89 480.89
K2(Kelvin) 1321.08 1201.14

3). Agaumgiluaunistisunasiduaiisnadenn back body dsduiiomeargumainuiafui
W3 asdisdnilaianaundsdandsunaauiiuiia (spectral emissivity according to the natural of land
cover) a1n Snyder et al. (1998) I¥iausnisduaamen dWeusuudgumginsanddosiifiuia(@missivity
corrected land surface temperature; ) @snunnnunruduiug faaunisd 3 (Artis& Camnahan, 1982)

TB
1+ (/1 XT%) In &
P
dlo St Ao Angamndiuia wiae Kelvin, K
TpAe ein Effective at-Satellite Temperature siae Kelvin, K
M auegnanduves Emitted Radiance dwdenldanansdt A = 10.6pm
gfo Aadunsuanudesifandu (Spectral Emissivity) anniiuRauuusiieg deandidontdlu
auns anansagldanmsed 3 Feanililunsdnna a¢1d e = 0969 (Arid bare soil/Urban)
p fiewiniu 1438 x 102 m K, L"ﬂumﬁié’mmﬂmmé’mﬁuﬁ‘pzh><%
do h = dmsiives Plank (6.626x103 J-5)
C =auSweauas (Velocity of Light) (2.998x108 m/s)
o =ansiivas Stefan Boltzmann (1.38x102 J/K)

aunsi 35, =

7 [l 9otasems nsmenmgiiuia(Land Surface Temperature)lnslédoyainanaiiss LANDSAT-8 szuu TIRS
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MODIS band 31 and 32 (Snyder et al., 1998)

Mean Emissivity (&)

Emissivity Classes Green Season Senescent Season
108-11.3um| 11.8-12.3um | Average | 10.8-11.3um | 11.8-12.3um | Average
NeedleForest 0.989 0.991 0.990 0.986 0988 | 0.987

Broadleaf Forest 0.987 0.990 0.989 0.968 0971 0.970
Woody Savanna 0.988 0.991 0.990 0.975 0.978 0.977

Grass Savanna 0.987 0991 | 0989 0973 0975 | 0974
Sparse Shrubs 0972 0975 | 0974 0970 0976 | 0973
Water/Wetland 0991 0986 | 0989 0.991 0986 | 0.989
Organic Bare Soil 0977 0982 | 0980 0977 0982 | 0.980

Arid Bare Soil/ Urban|  0.966 0972 | 0969 0.966 0972 | 0.969

4). fuamaeangiilumbhowadea anauduius

Centigrade Temperature (°C) = Absolute Temperature (°K) -273.15

5. wansAnwAgamgiifiufindu (Land Surface Temperature)

Y

5.1 dayagmungiiuiafu aan LANDSAT-8
un

uninuRAumsdussrwadoa saldarnniseuinlutieiu ANV RHERRIGEGRE

Y

GHGE!
vosunaztgungd lnedmuadidunsniadu (Class Interval) vesgaumgfiunazddlivindu 1 esen
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a it 3 uanaraedumsnatu(Class Interval) LLasﬁﬁLmuﬁwaqﬁmmmﬁLwiamm

paungiinuiafu (Land Surface Temperature) vsinalassmslsdlnfihuuesssdos 12 uagiiud

Tn&iAeeTud 6 wweu 2565 fanndi 4 - 5
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3. ssuuwanlwduazaanudeusru (Cogeneration System)

svuulatauiueisdu ( Cogeneration) Aeszuuilifndandsnuliivdendsuna waedinisld
Ustlowtdanndsuaudouluvaeifoatu lneodudomduvduionty Swagilifununisudandsay
Tus1aiignainszuumsnandug

wialuladszuundandanuanudousiy wuadu 2 suuuu mudnwaznisiienu fansanldan
Sunsdmdsnumdeulldusslemissuulanuuesduindnsuu(Topping Cycle Cogeneration) Ae
szuuiinanmdsnunaneundnimdsiumadeuiimdeluliusslonl duszuulanuusisiuigingdis
(Bottoming Cycle Cogeneration) aziinmsiindanuanudeululdusslominouiasndnndsauluiimie
NANUNA

Fenmiuneluladusazsuuvudsiululdmuduluegfuaumnzauveusas anulsznaunis
Tnefinsanansinvendomdaiinild aunimvemdsnunruiouiidomnis dnvagmsldmiuiounay

Tnihwedlssau nainisldau duyunisneasns wasteulusudundoy Wusu
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STUUIRANUSENBUNIY 1RSI LA o1 ww3penaiulaun Inelddamaaal ANwnsawioLnaduwds
) ° A & a PR v o v P VY = o a I s
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3.3 szuulauiuaisiuvinedessudinindinngly
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vosfgleide imdeifudoguuasinduvaedu Fenmimdanuanufeululdensldsiu Waste Heat
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Boiler Tunswanletiusetingou
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4.2 Jumpunisiine

4.2.1 doyanaiienitldlunisine

toyaanaradios LANDSAT-8 TIRS, Band 10 (aanuisnaadw 10.60 -11.19 unluins) nierasnau
Sunsnsaminudeu (Thermal Infrared) Path/Row 7 128/50, 1anareatmdszana 1ia1 10:30 wiinn
(1na1Usznalneg) TanuaziBenveanin (Spatial resolution) 7 100 wns (luwwed Band Suq laun
band1-7 uas band 9 asfimrwazidennmi 30 was eazdoadinnmed Ddaduseeduiianldlunis
yegaumndaaiiu (Land Surface Temperature : LST) vsnalassnisvuasseidos 12 wasiiuiflndides
Tneidendayaainarudion LANDSAT-8 Tuvudi 28 dsvaw 2565 nandrenimdszanm 1nan 10:32:07

wiiinn (nanusewelne) uag 18 Suaau 2565 nardrwamdszann nan 10:31:21udn (haUszime
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a519dt 1 uansswazidenSatellite Sensors ves LANDSAT-7,8

Landsat-7 ETM+ Bands (um) Landsat-8 OLI and 77RS Bands (um)

30 m Coastal/Aerosol 0.435-0.451 Band 1
Band 1 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band?2
Band 2 30 m Green 0.519-0.601 | 30 m Green 0.533-0.590 | Band3
Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636-0.673 | Band 4
Band 4 30 m NIR 0.772-0.898 | 30 m NIR 0.851-0.879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-1 1.566 - 1.651 | Band 6
Band 6 60 m TIR 10.31-12.36 | 100m TIR-1 10.60—11.19 | Band 10

100 m TIR-2 11.50 - 12.5] | Band 11
Band 7 30m SWIR-2  2.064 -2.345 | 30 m SWIR-2 2.107-2.294 | Band7
Band 8 15 m Pan 0.515-0.896 | 15m Pan 0.503-0.676 | Band 8

30 m Cirrus 1.363-1.384 | Band 9

foyaanarudiey LANDSAT-8 lssudeyaainanisudygramuisuiivhainszsidudeya
level 1 &ssinunszusunisufundvna Radiometric uaz Geometric Correction egludnwazdioya GeoTIFF
Format

4.2 238 nsrunmngangfinufiaay (Land Surface Temperature)
Yoyanasivn LANDSAT-8 TM, Path/Row i 128/50identaw1zaaa band 10 fignusuuraay

AAALARBUNIIMANTUAY a¥gntInAIWIN eAuM TN URIUS alassnstssliimuesszles

1,2 vasiuiilndiAes sailsngazidennudunounadl

1). waeuen Digital Number (DN) vestoyaannanaiienLANDSAT-8 TIRS, Thermal Infrared
Sensor (band 10) u.duen Spectral Radiance sasnsd 1 (USGS, 2013):

aun1s7 1L, =0.00033422x DN +0.1

e L e e Spectral Radiance dwuaendu W/(m2sterum)
DN e e Digital Number vesdioga band 10wuaedu W/(msterum)

2). wasuei Spectral Radiance luifiuen Brightness Temperature, Tg (3o Black Body
Temperature) suanudusiug dsaun1sy 2 (LANDSAT Project Science Office, 2002)

lasanns mswenmgiituia(Land Surface Temperature)lnelddoyaninanaitess LANDSAT-89 szuu TIRS

Uinalassnsisalalitwuessedes 1,2 suanusasyiies sunewdlosus 1 Yuit 28 dsvnau 2565 uay 18 Sunaw 2565
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aunsfi 2Ty =— 2
un1sn 2 1g K,
In| —+1

A

dleTefen Effective at-Satellite Temperature siae Kelvin, K
L,Aern Spectral Radiance fiviaendu W/(m2sterum)
K2 uwaz K1 Aean Pre-launch Calibration Constant & srvuadmsuteyaainaiiiey
LANDSAT-8 TIRS ¢l
A319d 2 avtdendeya (Metadata)drwsu TRS Thermal Band Calibration Constants (U.S.
Geological Survey, 2013)

Constant (Unit) Band 10 Band 11
Radiance Multiplier 0.0003342 0.0003342
Radiance Add 0.1 0.1
K1(watts/(meter squared * ster * um) 774.89 480.89
K2(Kelvin) 1321.08 1201.14

3). Agaumgiluaunistisunasiduaiisnadenn back body dsduiiomeargumainuiafui
W3 asdisdnilaianaundsdandsunaauiiuiia (spectral emissivity according to the natural of land
cover) a1n Snyder et al. (1998) I¥iausnisduaamen dWeusuudgumginsanddosiifiuia(@missivity
corrected land surface temperature; ) @snunnnunruduiug faaunisd 3 (Artis& Camnahan, 1982)

TB
1+ (/1 XT%) In ¢
P
dlo St Ao Angamndifiuia wiae Kelvin, K
TpAe ein Effective at-Satellite Temperature siae Kelvin, K
AAe aruemeduves Emitted Radiance dadenldrnansdi A = 10.6um
gfo AnadunisanUaseidandu (Spectral Emissivity) arniiufauuudneg Seeniidentdly
auns anansagldanmsed 3 Feanililunsdnna a¢ld e = 0969 (Arid bare soil/Urban)
p fiewiniu 1438 x 102 m K, L"ﬂumﬁié’mmﬂmmé’mﬁuﬁ‘p:h><%
dla h = ermsfives Plank (6.626x103 J-)
C =aasrvesuas (Velocity of Light) (2.998x108 m/s)
o =ansiivas Stefan Boltzmann (1.38x102 J/K)

aunsi 35, =

8 [l Folassnns msvmaamniituin(Land Surface Temperature)lnglidoyaainniaiios LANDSAT-8,9 szuu TIRS
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A15197 3 Aedeniuggniavesnisuisedaindsunaquituiuaazyile dmsudeyaniaiiey

MODIS band 31 and 32 (Snyder et al., 1998)

Mean Emissivity (&)

Emissivity Classes Green Season Senescent Season
108-11.3um| 11.8-12.3um | Average | 10.8-11.3um | 11.8-12.3um | Average
NeedleForest 0.989 0.991 0.990 0.986 0988 | 0.987

Broadleaf Forest 0.987 0.990 0.989 0.968 0971 0.970
Woody Savanna 0.988 0.991 0.990 0.975 0.978 0.977

Grass Savanna 0.987 0991 | 0989 0973 0975 | 0974
Sparse Shrubs 0972 0975 | 0974 0970 0976 | 0973
Water/Wetland 0991 0986 | 0989 0.991 0986 | 0.989
Organic Bare Soil 0977 0982 | 0980 0977 0982 | 0.980

Arid Bare Soil/ Urban|  0.966 0972 | 0969 0.966 0972 | 0.969

4). fuamaeangiilumbhowadea anauduius

Centigrade Temperature (°C) = Absolute Temperature (°K) -273.15

5. wansAnwAgamgiifiufindu (Land Surface Temperature)

Y

5.1 dayagmungiiuiafu aan LANDSAT-8
un

uninuRAumsdussrwadoa saldarnniseuinlutieiu ANV RHERRIGEGRE

Y

GHGE!
vosunaztgungd lnedmuadidunsniadu (Class Interval) vesgaumgfiunazddlivindu 1 esen

WalTd PALAAIIUNINT 3
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a it 3 uanaraedumsnatu(Class Interval) LLasﬁﬁLmuﬁwaqﬁmmmﬁLwiamm

paungiinuiafu (Land Surface Temperature) Usnalassnsisdlwihmuessaies 12 waziui

TnaiAesTui 28 Aewnay 2565 wanwmdl 5-6 waztuii 18 suanau 2565 wanwd 7-8
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