AMANUIN U-45

LPNENINIINTIVEBUUNTAITTIUMARNIAY LATITUUAULWAS



‘GULF : el
A Title : sUUAIvTOURUNIAIRNEL A/ 1 2ogg
Result
Item Inspection Lists Normal Abnormal Remark
l:, uitm Aall Buersi ida 13 fail Buersiz fida
SCBA (1 set) Cabinet No.i
1 aswaeveImalasmsvioly Tasldemavesdaiuniinmn /
AINABUNIIANINAUVDIYA SCBA Taonisilasuanssn
: finzdesldinmdoaiouvesninsal s
asngeunihmnvazldoulildfiemanisusnithg
’ winn <
ATIVABLYR SCBA wazeneiaanua aunsadeuidisen
4 e
TaTavazaan wiouldau
5 mmﬁummﬂmmﬁ'ﬁﬁmﬁaedw{ﬁp.. Bar ya
weMg : AR INAYBARIDa iR 250 Bar uaziileiueinianas1duinn 280 Bar
Result
Item Inspection Lists Normal Abnormal Remark
Fire Fighting Equipment Cabinet (6 set) Cabinet No. 2[ 2
1 Firefighter Suit (Jacket and Pants) v
2 Firefighter Helmet o
3 Firefighter Boots e
4 Firefighter Gloves /
Emergency material - (1 set) Cabinet No._g‘ &
Heat Aluminized Suit | 4
Emergency material - (1 set) Cabinet No.g [ ’17
1 Spinal board e
2 First aids kid /
nuoing : anwilnd as antweunisainkaulday
Record by Review by
(Operator/Engineer) (Shift Leader/Lead)

FP-EHS-05-01 Rev.01




Date :

4 G U L F Title : 1UUASIVARURURSHIQMAL 25/ 7 /QOZZ

Result
It Inspection List Remark
em et Y Normal Abnormal r
a o (=] oy o @ a o v Jd o Iy o o
|:| UIHN ﬂaw 1BUDIII 910 m Y5En nawl 1B8UDITI2 NN
SCBA (1 set) Cabinet No._:.-l
1 asaeuIma lasmsmel lasldormavesdariumdimn i
ATIRABLUNVIANNUAUVRIYA SCBA Taenisilaesanoen -
2 -~ a =
faxdonltAadeudsuvasninsol
asvaeunhmnvaz ldau lildlemanouenishyg
3 - /
HUINTN )
ATIVABLYA SCBA Lazdesaviavua annsadewdiesn
4 v b 3/ /
laTaoazan wienldau
L
5 mmﬁummﬂmmﬁqﬁmﬁaafj@D.[Z@Q Bar yl
HIneme : ANUAUBIMAvDItaded ludind 250 Bar uazidinduninimeas 1¥unn 280 Bar
Result
It Ins tion Lists Re k
‘= fispeetion s Normal Abnormal e
Fire Fighting Equipment Cabinet (6 set) Cabinet No.z ; 3
1 Firefighter Suit (Jacket and Pants) 7
2 Firefighter Helmet i
3 Firefighter Boots e
4 Firefighter Gloves yd
Emergency material - (1 set) Cabinet NoZ!L}
Heat Aluminized Suit e
Emergency material - (1 set) Cabinet No.:_n};__}
1 Spinal board e
2 First aids kid /
vy : anwind e anruysaimien e
Record by Review by
(Operator/Engineer) (Shift Leader/Lead)

FP-EHS-05-01 Rev.01




v GULF

J
Title : uuvATIVFOVURUNIURNIAY

Date:%r /&/22

Result
Item Inspection Lists Normal Abnormal Remark
[ ] vSsm dadl Buensii Sida E/ 131 fafl 1Bue1s 32 $1im
SCBA (1 set) Cabinet No.____
asnaeueInAlaenisniels Ineldeniave sk iy
1 nhnn /
AIVABULNITANIWAUVDIYA SCBA Taemsilasuay
? sonfiaztleslfiadoufiouvesgunsel /
asvvdeunthmnuazlseulildfienameuenidng
’ M /
ATNRTIUYN SCBA ngﬁ']flgﬂﬁﬂﬂﬁﬂ ﬁ'lﬂJ'liﬂ!.ﬁ"ﬂu!."l,h /
4
pan1a lngazaan wienldau
5 AU I AR I T foay 290/3%0 g, /
wanewe : AmALeIMAvessedes i1 250 Bar nasiioduenanas 1u1nn 280 Bar
Result
[tem Inspection Lists Normal Abnormal Remark
Fire Fighting Equipment Cabinet (6 set) Cabinet No.z‘_&
1 Firefighter Suit (Jacket and Pants) /
2 Firefighter Helmet Vi
3 Firefighter Boots /
4 Firefighter Gloves /
Emergency material - (1 set) Cabinet No._g,r__a
Heat Aluminized Suit /!
Emergency material - (1 set) Cabinet No.z_!_";l
1 Spinal board /
2 First aids kid /
NUINE : € Fu
Record by e e Review by
(Operator/Engineer) (Shift Leader/Lead)

FP-EHS-05-01 Rev.01




v GULF

d
Title : 4uUATIaeUUnIRRMAYU

Date : 22/4/22

Result
Item Inspection Lists Normal Abnormal Remark
a o o o o'y o o - a o v 4 o= o w
|:| 15HN Naw 1BUe15I1t 9119 Z 1IN Naw 19uUe1522 e
SCBA (1 set) Cabinet No.__
asaeveInelaonisniole laelde1nipvesdaniu
1
Hihnn /7
A3ADVNIIAANUAUYBIYA SCBA lasnistlasean
2 = v Y a =) A 4 /
pannazteylnifa@oueuvasginyal
asdeunihmnyng 1o llilenmaneuesnidiyg
3 Y /
NN
ATIIAOUYA SCBA LAZAI85ANIMNA S UITOIdaUIN /1
4 3 b1
9on 1@ lagazain wieuldanu
@ v oA A 1%0/43“0
5 ATUAUDINIAVOININUNDRBYL. WL 2% Bar e
HINEIWE) : AU INPYBIDIRe S TiF N1 250 Bar Laziileidue1nenas 1 uinadn 280 Bar
Result
Item Inspection Lists Normal Abnormal Remark
Fire Fighting Equipment Cabinet (6 set) Cabinet No. 2; 5
1 Firefighter Suit (Jacket and Pants) /
2 Firefighter Helmet /
3 Firefighter Boots Z
4 Firefighter Gloves /
Emergency material - (1 set) Cabinet No._?_} &
Heat Aluminized Suit 7
|Emergency material - (1 set) Cabynet No. 2;_7
1 Spinal board /
2 |First aids kid A
NUINA : © o ~
Record by Review by T ———
(Operator/Engineer) (Shift Leader/Lead)

FP-EHS-05-01 Rev.01




v GULF

d a
Title : uuUATIVTRURUNIAUYNIAY

Datfa: [0/5/22

Result
Item Inspection Lists Normal Abnormal Remark
a o w d o g o a a v o d g g o w
]:[ 138 Naw 18U1521 91N B’ 13 Aad BU81532 9119
SCBA (1 set) Cabinet No.____
asaeve N lasnismela Insldenevesdenm
1
wihnn g
A5ABVNITAAINAUUBIYA SCBA lasmisilaseuan
2 = o Ya o A 4 /
sanayteyldiAnsunenvesginal
asaedeuniiimnusz lvau lulilenmneuesnidig
3
Hihnn /!
A32908UYA SCBA LAz EIUTAIVUA amisaideudn
4 v v /
9on 1@ lagazaan wiowldam
5 mmﬁummﬂﬂlaqﬁ'ﬂﬁmﬁaagﬁﬁ‘?{?ﬁ.. Bar e
HMBIHE : ATWANDINIAYDIA IR0 11id1nI1 250 Bar uaziliotdvenianas 1iuinad1 280 Bar
Result
Item Inspection Lists Normal Abnormal Remark
Fire Fighting Equipment Cabinet (6 set) Cabinet No.g_f_ J
1 Firefighter Suit (Jacket and Pants) yd
2 Firefighter Helmet yd
3 Firefighter Boots Ve
4 Firefighter Gloves /
Emergency material - (1 set) Cabinet No..éj_!!
Heat Aluminized Suit /
Emergency material - (1 set) Cabinet No, _2}7
1 Spinal board /
2 First aids kid /
MUIBNG : € ' fu
Record by Review by T
(Operator/Engineer) (Shift Leader/Lead)

FP-EHS-05-01 Rev.01




\EG U L F Title : nUVAsI9TELRUIBlgMAN i %/ 6 / 2z

Result

. ; ton List Remark
o nspection Lists Normal Abnormal

a w w3 oy o a v w Jd g It o w
D V387 AaW 1Bue1331 AR E USEN naw 1BUe15I2 11AA

SCBA (1 sef) Cabinet No. 2.

1 asnaeueImalaenismelalaeldemevesdsriuntmal -

ATNADLINTIANIINAUVBIYA SCBA Tagnisilassausen

2 a G4
fazdeslmAnToudouvesgilngal i

asnaeumimnvae 15u i W emanousndhg

u

ninn /

v ®
AS9AOUYA SCBA LazmesaNIvuA ansadiouidionn

1aTasazain niouldam

5 ANUAUBINAVBIAIIMADeY Y0/290 par s

o Qs L} 'o 1 i = I
HINBLYQ : ATINAUBINIAYBI03A03 114191 250 Bar Liasilinidna1naads 1¥u1nndn 280 Bar

Result
Item Inspection Lists Normal Abnormal Remark

Fire Fighting Equipment Cabinet (6 set) Cabinet No.__%b

1 Firefighter Suit (Jacket and Pants) o

2 Firefighter Helmet e

3 Firefighter Boots v

4 Firefighter Gloves v
Emergency material - (1 set) Cabinet No., 2 i—b

Heat Aluminized Suit yd

Emergency material - (1 set) Cabinet No.g,_}

1 Spinal board v

2 First aids kid /
nueme : anwln@ As anwauysomisuldau
Record by Review by

(Operator/Engineer) (Shift Leader/Lead)

FP-EHS-05-01 Rev.01




FIRE EXTINGUISHER CHECKLIST (1uuwla33nii0aaudaduimaq)
/Guif MP

Inspection Month-Year : m&r\f m?_& 138N Gulf NRV2
' 7

=3
1. Any extinguisher showing defects shall be removed from service immediately. manudeunusealiduiumsud luiuiivieudsli EHS uaz ccr Funs)

2. Each fire extinguisher should be inspected for the following (A3maoudumaImuemsuaisedud):

Winda .
No. 1 i NN : AT5UA 1Y NI
- Location Type VIAVIIY | TN | Tan | usnw - - 9 . P
Hnineavuay / 2 - » adolllle S /eaa | AHUD & . ﬂﬂﬂ’!]lﬂﬂﬂ'“uiﬂl /e
o o aouUNn ﬂ‘izlﬂ‘ﬂ'lli)\iﬁlﬂ (Kg) o H3ne | ihnin 1aNn?
A9 1)
; Kg)
10SGL10BB001 ) ACC Tower Dry chemical 14.2 / / / / / /
10SGL10BB002 Auxiliary Cooling Area Dry chemical 14.2 / . / / / / /
10SGL10BB003 HRSG#! Air inlet heating pump Dry chemical 14.2 . / / / / . / /
10SGL10BB004 HRSG#2 Air inlet heating pump Dry chemical 14.2 / / / / / /
10SGL10BB005 ST Lube oil Dry chemical 142 / / / / / /
10SGL10BB006 ST Enclosure entrance . Dry chemical 14.2 / / / . / / /
10SGL10BB007 Boiler Feed Pumps Area at HRSG#1 Dry chemical 14.2 / / / / / /
10SGL10BB008 exhause steamn duct Dry chemical 14.2 | / . / / . / 4 / /
10SGL10BB009 GT Lube Oil Area~GT1 Dry chemical 14.2 / / . / . / . / /
10SGL10BB010 I GT Lube Oil Area - GT2 Dry chemical 14.2 . / / / / / /
10SGL10BBO11 Emergency Diesel Generator Dry chemical 14.2 / . / / . / . / /
10SGL10BB012 Gas Compressor Station#1 . Dry chemical . 142 . / / / / / /
10SGL10BB013 Gas Compressor Station#1 Dry chemical 142 / / / / / /
10SGL10BB014 Gas Compressor Station#2 Dry chemical 142 / / / / / /
10SGL10BBO01S Gas Compressor Station#2 Dry chemical 14.2 / / / . / | / . /
10SGL10BB016 Gas metering statiom Dry chemical 9.5 | / . / | // . / I / I /
10SGL10BB017 Gas metering statiom Dry chemical 95 / . / . / / | / - / .
10SGL10BB018 Gas metering statiom Dry chemical 9.5 / / . / . / . / - /
10SGL10BB019 Gas metering statiom . Dry chemical . 9.5 . / . / / . / / / =
10SGL10BB020 MCC gas metering station Dry chemical | 9.5 / / y e / / .
10SGL10BB021 MCC gas metering station Dry chemical o5 | Z\ vz . yd . / I / /
10SGL10BB022 MCC gas metering station Carbon Dioxide:l 125 /'" . / . '\2,‘7 / / . / .
10SGL10BB(23 MCC gas metering station .Carbon Dioxide 12.5 / / '25 / / /
10SGL l-OBB024 CEMs#1 Dry chemical 9.8 / / / / / /
10SGL10BB025 . CEMsi#2 Dry chemical 9.8 / / / | / / /
10SGL10BB026 Cable Room Electrical Bld. Carbon Dioxide ~ 12.02 / / it.a / / /
Inspection Date (Yufins10a0u)
Inspected By (§A1539501)
manvIogUnnl )
amnds Waseaeuhiimsyvaas Jaily viesesin X = Unsatisfactory (Feln@ghgaveqluanmitlsis)
adniisiia asavaeuntsiey uazantmieadu hise Gaidien wieunnin ® = Comected (uf luiaiinrindnga)

[

i Taus i desaylusiwsadulnd (F1edden)

o 'Y ¥ o \ )

i 63 CO2 (SANTO)ULIA 10 Ibs. Hnrindesagludag 11.82-12.5 kg

S o o & ¥ @

v 59 CO2 IMPERIAL)YYMIA 10 Ibs. Aoesarimin 1 11.48-12.00 kg
E o)l e .

wedia asvaey luuanin Tulinsgadu

oo, s Booemam, B

suily egluanmd Tudades nieliadiy

yaeuds lifins$aiva lina FP-EHS-05-02 Rev.00



FIRE EXTINGUISHER CHECKLIST (tuunaiunsioaaudssiumas)

Inspection Month-Year : :Y)’\’)‘“\Y 2@22

138N Gulf NRV2

2. Each fire extinguisher should be inspected for the following (ms'mrrauﬁ"aé“umEemmwms'lumsnﬁ'm'n'u):

/Gulf MP

|. Any extinguisher showing defects shall be removed from service immediately. (mnwmi’avnws'aqWﬁnﬁunrsuﬁwi"uﬁn‘s’am"ﬂﬁ' EHS uag CCR 5UN31L)

No. . w”jﬂ vanme : n1sudly psdlii
” Location Type VHIAUTIY | TN | Tan usaw/ - - qﬂ ' P
"mﬂ:atm/ aowii tsziomuesds| &Ko & | fisfa | vhwin ] Houre iy hore
sHada ]
(Kg)

10SGL 10BB0027 Cable Room Electrical Bld. Dry cheraical || 68 i}/ | V4 / / e

10SGL 0BB0028 Cable Room Electrical Bld. Dry chemical | 68 / /7 7 7 / .

10SGL10BB0029 Cable Room Electrical Bld. Carbon Dioxide. 12,02 / A ”‘7 A Wy

10SGL10BB0030 MCC Room Electrical Bld. Dry chemical | 6.8 & / 1V 7 . /S

10SGL10BB0031 Cable Room Electrical Bld. Carbon Dioxide. 1202 / / Wy 7 / 7/

10SGLI0BB0032 Battery Room Electrical Bld. Carbon Dioxide 1202 / Vi Wy | /| 7~ /

10SGL10BB0033 Corridor 1nd Floor Dry chemical | 6.8 s/ / / / /

10SGL10BB0034 Corridor 2nd Floor Carbon Dioxide 1202 / /i h. B 4 WA W4 .

10SGL 10BB0035 Utility Room control Bld. Carbon Dioxide. 12,02 / 2B | 1 7

10SGL10BB0036 DCS Room cabonDioxiad 1202 | # | /|l 37 V4l W

10SGL10BB0037 Corridor 2nd Floor Dry chemical | 68 7 e P / 4V

10SGL10BB003& Substation Carbon Dioxide 117 / / ”q / . / | /

10SGL10BB0039 Substation Carbon Dioxide 1.7 / |/ Mﬁl’ / |/ | 7 |

10SGL10BB0040 Substation Carbon Dioxide  11.7 V4V neg / 7

10SGL10BB0041 II’CM#I Dry chemical | 1406 | v ‘ /7 . / . / . /

10SGL10BB0042 PCM#1 . Dry chemical | 1406 | e /| 7 / I YA

10SGL10BB0043 PCM#2 | Drychemical | 1406 | /° | Z ' y T 17

10SGL10BB0044 , PCM#2 Dry chemical | 1406 | /" / / . /S 7 | /]

10SGL10BB0045 Emergency Diesel Generator CabonDioxide. 130 | V / ﬂ‘} v /

10SGLI0BB00G Emergency Diesel Generator Carbon Dioxide 130 / / I34 / S 7 .

10SGL10BB0047 Forwarding Pump House Dry chemical ~ 14.06 / . ave v . v V4 .

10SGL10BB0048 Water Intake Pump House Dry chemical | 1406/ . R A . - | yd .

Inspection Date ('3'uﬁm‘aimau)
Inspected By (§n339a01)
msasavgUnsal Lo

anmis Wasmaeuhlimsyvaate Taily viesesdn

v oa o a &L v t o o & o
aANUINE ﬂi’;i)ﬁ'aumiuag HAagaN NI vhlﬂﬂ URLVYI UIDUANVIA

[

iinFausediu desegludraussduilng (i)

as w,

fmiin 1 CO2 (SANTOIA 10 Ibs. thvindaseylugne 11.82-12.5 kg
simsin &1 CO2 (IMPERIALYVMA 10 Ibs. Aoediarimind 11.48-12.00 kg
media astvaey Liuanin lulimsgadu
iy agtuanmd Widade viedaiy

A 1t & .
yaugeuse lailins$alwa livau

x

= Unsatistactory (Ratln@/s1ga/aguaninii i)

® = Comected (1 lisAnnAUdD)

FP-EHS-05-02 Rev,00




FIRE EXTINGUISHER CHECKLIST (tuunoiunsiaaaudadiuimas)

Inspection Month-Year : ¥ebwaw m

15HN Gulf NRV2

/Gulf MP

[ . . o =, = @
1. Any extinguisher showing defects shall be removed from service immediately. (14mwm’fﬂumﬁm‘lﬁ'mmunﬁurﬁmnuﬁﬁ?mn’fq"[ﬁ' EHS ua2 CCR 5UN3I 1Y)

2. Each fire extinguisher should be inspected for the following (ATI9ABUR IALINAIAINT 0T TuArssdua):
Wuda -
No. . . W) : M3l nsdin
o Location Type VHIAVIIY | TN | aan HIIAW . - M!| v .
Hueaves / 4 o o vl o Jeaa | auuu| . “Uﬂ')'lﬂ'hlﬂﬂ'uim / e
. o aMnUN di&'lﬂﬂﬂﬂdﬂﬂ (Kg) a9 HINY | IHUN 1¥2UAD
THANI I'HF;I
(Kg)
10SGL10BB001 ACC Tower Dry chemical 14.2 / / / / / /
10SGL10BB002 Auxiliary Cooling Area Dry chemical 14.2 / / / / / /
10SGL10BB003 HRSGEI Air inlet heating pump Dry chemical 14.2 / / / / / /
10SGL10BB004 HRSG#2 Air inlet heating pump Dry chemical 14.2 / / / / / /
10SGL10BB003 ST Lube oil Dry chemical 142 / / / / / /
10SGL10BB006 ST Enclosure entrance Dry chemical 14.2 / / / / / /
10SGL10BB0O7 Boiler Feed Pumps Area at HRSG#( Dry chemical 14.2 .-'/ / / / / /
| ¥
{0SGL10BB003 exhause steam ducl Dry chemical 14.2 / / / / / /
10SGL10BB009 GT Lube Oil Area - GTI Dry chemical : 14.2 / / / / / /
10SGLI0BBO10 GT Lube Oil Area - GT2 Dry chemical 14.2 / / / / / /
10SGLI0BBOI Emergency Diesel Generator Dry chemical 14.2 / / / / / /
10SGLI10OBBO12 Gas Compressor Station#] Dry chemical 142 / / / / / /
10SGL10BB013 Gas Compressor Station#1 Dry chemical 142 / / / / / /
JOSGL10BB014 Gas Compressor Station#2 Dry chemical 14.2 / / / / / /
B : 1 1 | 1] 1] | LA | -
10SGL10BB015 Gas Compressor Station#2 Dry chemical 14.2 / / / / / /
10SGL10BB016 Gas metering statiom Dry chemical 9.5 / / / / / /
10SGL10BBO017 Gas metering statiom Dry chemical 9.5 / / / / / /
10SGL10BBO18 Gas metering statiom Dry chemical | 9.5 / / / / / /
10SGL10BBO19 Gas metering statiom Dry chemical 9.5 / / / / / /
- = ; . e ' T - 1]
10SGL10BB020 MCC gas metering station ! Dry chemical 9.5 / / / / / /
10SGL10BBO021 MCC gas metering station Dry chemical 9.5 / / / / / /
10SGL10BB022 MCC gas metering slation Carbon Dioxide 12.5 S e 1 2 . ‘7 /' / 7
10SGL10BB023 MCC gas metering station Carbon Dioxide. 125 / / 12. 5 7 / /
10SGL 10BB024 CEMSsqt] Dry chemical 9.8 / / / / / /
| .
lOSGLlOBBOZS. CEMs#2 : Dry chemical | 98 . / . / | / | / . / | / |
10SGL10BB026 Cable Room Electrical Bld. Carbon Dioxidel 17" sl smal 7T T
Inspection Date (";‘u'ﬁmwaav)
Inspected By (é'm'waau)
msasIegUnsel
aamds Wasdeaeuiimsyuaate aiiy wissevin X = Unsatisfactory (adnd/dhge/agluaniniilid)

v oA o a v P ) e d a o
adniisii asnameunisieg uazaniwmiiosdy lise dadien nieunnin
aw e ¥ g ]
wWarfansadu dedngIngransdudnd (@1ie)

I : o o
Wt §31CO2 (SANTOYIUIA 10 Ibs, imiindeseglusie 11.82-12.5kg
.

W

> AR
Wi 63002 (IMPERIAL)VMIA 10 Ibs. A0asaimiin 18 11.48-12.00 kg

=] L . ret o
mwia asaoy linanin 'hlllﬂ'li’t}ﬁﬂu
w A

g
fudiy egluanmd lidadien viefimiiv

yarionde Tiifins¥2na hivaw

= Comected (A v 1AM AGLAD)

®

FP-EHS-05-02 Rev.00



FIRE EXTINGUISHER CHECKLIST (tuuledunsrnasudadumas)

Inspection Month-Year : ?ﬂlﬂ!{)a;r\\/ 2092

138N Gulf NRV2

/Guilf MP

. / ' — o v
1. Any extinguisher showing defects shall be removed from service immediately. (Hinwuteunwsaaldguiumsud lviufinieudald EHS uaz cCr Sunsw)

2. Each fire extinguisher should be inspected for the following (A519T0URIAVINGIA NI 0T Tumsadma:

o o

Inspection Date (Jufnsagen)

Inspected By (é’w's’maaw

d
MInsIngUnga
ar £ a a a - Y,
amuils Wasneaeuilinsyuaae fiain wiesesin
v o o a L v oui e d a @
adniisfe asvasumsiiog uazdnmiest Tive Sadiur nieuantin

a. P g o a 4 aa
LUNIANTIAN ﬂmag"lummsaﬁuﬂnﬂ (FNAVYT)

-
o

v w e . '
Tl 9 CO2 (SANTO)UIR 10 Ibs, vviinApsaglusae 11.82-12.5kg
H o & 8 o
wNin 63 CO2 (IMPERIAL)YUIA 10 tbs. #0asimiin Ié 11,48-12.00 kg
A . I =
meda asrvaen liuamin hillmsgadu

v a

Il a ¥
fuiin ofluanmd hifedlvr viefiaiiy

A& vy Oy '
qautienda Tifinissalna livaaw

vinda o
No. " " AN : ﬂ'lﬂlf‘ﬂ'll nIun
L Location Type YUIAVIIY | N | dan | nsaw/ il 15 L] . A
Hneaves/ A » - . v meaa | Auul 4 d ﬂllﬂ’ﬂl“ﬂﬂ'ﬂ'uiﬂl / nane
- anIun IJSZIﬂYI'ﬂ?NfN (Kg) 138 HINY | 1Y 1¥2UNd
THANY i)
J (Kg)
10SGL I AT Cable Room Electrical Bld. Dry chemical 6.8 / / / / / /
10SGL I fiAPHHIER Cable Room Electrical Bld. Dry chemical 68 ’_f"-‘ / / / / /
10SGL10BB0029! Cable Room Electrical Bld Carbon Dioxide: 12,02 / / 11' \ ; / / /
lOSGLIOBBOOJO; MCC Room Electrical Bld. Dry chemical 68 / / / / / /
10SGL10BB003! Cable Room Electrical Bld. Carbon Dioxide; ~ 12.02 / / ( l .T / / /
10SGL10BB0032 Battery Room Electrical Bld. Carbon Dioxide 1202 /.-"" i "y / / /
10SGL 1B B33 Corridor Ind Floor Dry chemical 6.8 / / ,/f / / /
10SGL 1UEB R34 Corridor 2nd Floor Carbon Dioxide 12,02 / / l ’ ﬁ / / /
1 l : X LY
10SGL.10BB0035 Utility Room control Bld, Carbon Dioxide 12.02 / / l l ¢ / / /
10SGL10BB0036; DCS Room Carbon Dioxide  12.02 / / ik / / /
i | 7| M_|
T i
10SGL 10BB0037! Corridor 2nd Floor Dry chemical 68 / / / l/ / /
10SGL10BB0038 Substation Carbon Dioxide 1.7 / / ! ‘FG / / /
10SGL10BB0039 Substation |Carbon Dioxidel 1.7 / / 1 ? / / /
10SGL10BB0040 Substation Carbon Dioxide.  11.7 / / "9 / /"'- : /
10SGL10BB0041 PCM#1 Dry chemical 14.06 / / / / / /
{0SGL10BB004Z PCM#1 Dry chemical 14.06 / / / / /-J /
10SGL10BB0043 PCM#2 Dry chemical 14.06 / / | /’ / / /
LOSGL 10BB0044 PCM#2 Dry chemical 14.06 / / / / / /
10SGL10BB004S Emergency Diesel Generator Carbon Dioxide.  13.0 / / q}_’} / / /
10SGL!0BB0046 Emergency Diesel Generator Carbon Dioxide 13.0 / / 15’ 4!* / / /
10SGL10BB0047, Forwarding Pump House Dry chemical 14.06 / / / / / /
10SGL 10BB004& Water Intake Pump House Dry chemical 14.06 / / / / / /

X

®

= Cormected (UA 1y ARNAUR?)

= Unsatisfactory (ﬁﬁﬂﬂﬁﬁ?ﬁﬂ/ﬂ qul‘u ﬂmﬂ'ﬁ‘llja)

FP-EHS-05-02 Rev 00



FIRE EXTINGUISHER CHECKLIST (MUuWo3Nn310a0UdIquimwa)

Inspection Month-Year : Ma'(lgh 2022

138N Gulf NRV2

/Gulf MP

|. Any extinguisher showing defects shall be removed from service immediately. (mnwui’aunws'miﬁ'ﬁnﬁummﬁ"lﬁlﬁuﬁn?mm"ﬂﬁ' EHS 1tag CCR 5UM3 1)

2. Each fire extinguisher should be inspected for the following (A3 9HBUNIAVINGIMUIIEMT THATT A THA):

Wiuda .
No. 1 o wnewg : Msun 1y nadin
- Location Type VAU | NN | Tan | usIaw/ I - ;M . a
HIN@avey / ' v aeaa | ANLY | . wumm‘luavgsm /¥ine
= anufl szianvesds| (Kg 83 | fishe | il WourAe
INAOI ]
(Kg)
10SGL10BB001 ¢ ACC Tower Dry chemical 14.2 / / / / .|'r / ,-/
10SGL10BB002 ; Auxiliary Cooling Area . Dry chemical 142 ‘,./-. / / / / /
10SGL10BB003 HRSG#1 Air inlet heating pump Drychemical | 142 /S A S Ve w4 /
[0SGL10BB004 HRSG#2 Air inlet heating pump . Dry chemical 142 / / / / _./ /
10SGL10BB00S ST Lube oil Drychemical | 142 | ey WL ! S |
10SGL10BB006 ST Enclosure entrance Dry chemical 14.2 . / / I / . / . / /
10SGL10BB007 | Boiler Feed Pumps Area at HRSG#1 . Dry chemical 14.2 / / / / / /
10SGL10BB008 exhause steamn duct Dry chemical 14.2 . / / . / . / . / . / .
10SGL 1088009 | GT Lube Oil Area - GT1 Dry chemical = 14.2 / /’ . / / . Y5 / .
10SGL10BBO10 . GT Lube Oil Area - GT2 Dry chemical 142 / / ! / / . / /
10SGL10BBO11 Emergency Diesel Generator Dry chemical 142 ] / / / / / / .
10SGL10BB012 Gas Compressor Station#1 . Dry chemical 14.2 | / / | / / / . /
10SGL10BB013 Gas Compressor Station#1 I Dry chemical 14.2 / . / . / | / . / /
10SGL10BB014 Gas Compressor Station#2 Dry chemical 14.2 / / / / / /
10SGL10BBO15 Gas Compressor Station#2 . Dry chemical 14.2 | / . / / | / | / / .
10SGL10BB016 - Gas metering statiom . Dry chemical . 9.5 . / . / . / : / I / / |
10SGL10BBO17 . Gas metering statiom . Dry chemical . 9.5 . / . / . / I / I / . ) / I
10SGL10BBO18 Gas metering statiom Dry chemical 9.5 / / / / / /
10SGL10BBO019 . Gas metering statiom Dry chemical 9.5 . / / . / I / / . / .
10SGL10BB020 MCC gas metering station Dry chemical 9.5 / / / . / / . / .
10SGL10BB021 . MCC gas metering station Dry chemical . 9.5 / / . / I / / . / .
10SGL10BB022 MCC gas metering station Carbon Dioxide. 1215 . / . / 1(2_ 41 . / / . /
10SGL10BB023 MCC gas metering station Carbon Dioxide: 1215 / / IIQ . 9 . / - / : / .
10SGL10BB024 CEMs#1 . Dry chemical . 9.8 | / I / / / / / .
108SGL10BB025 | CEMs#2 . Dry chemical . 9.8 / / | / / Jf'/ /
10SGL10BB026 Cable Room Electrical Bld. Carbon Dioxide 12.02 . . T - ’ o
Inspection Date (fuﬁns‘aimau)
Inspected By (§in33901)
msasaegilnsal NOTE: VY = Satisfactory (Un@/gluenIng)
anmids Wasseaeuniimsyvaate Jailu wieseein X = Unsatisfactory Gnunf/dga/egiuanind 1ua)
adniisia asaemeumsiiog unzanmilosdu ise Gailes wieuantin ® = Corrected (i ludafintndud)

[

WaTans ey desegludaausadualng (@adide)

v 69 CO2 (SANTOWA 10 Ibs, dmindosogludag 11.82-12.5 kg
¥ 69002 (IMPERIAL)YA 10 Ibs. Aoesarhmiinl 11.48-12.00 kg
migia asremeu linandn lifinsgady

Fuily egluanmd Lifinder wiedaiiy

A - by '
garrende hifin1552Tna hinaau
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FIRE EXTINGUISHER CHECKLIST (tuunasunsiaaaudadimmaa)

Inspection Month-Year : Ma\-oh 2 02 2

1. Any extinguisher showing defects shall be removed from service immediately. (mnwui'aunws'm'ﬁ'ﬁnﬁumsuﬁ“lmﬁuﬁﬂ‘s'aui'ﬂﬁ' EHS uaz CCR UNsw)

1350 Gulf NRV2

2. Each fire extinguisher should be inspected for the following (ni’mﬁ‘auﬁ'm"mwﬁamusmms‘lumﬂm"ma'n):

/Gulf MP

Huia :
No. V . e : mauily nsdii
Location Type vnaussg | @ | @dn Jussdw| | L | @ . ,
HINBAUR / 4 s meda| Audln| 4, | wwambizuyse/ vne
e amui dssamvesns| (Kg) o | Hade | shwid Foueo
THEO 119
Kg)
10SGL10BB0027 Cable Room Electrical Bld. Dry chemical 6.8 / / / / / yd
10SGL10BB002S Cable Room Electrical Bld. Dry chemical 6.8 / ___/ / / / A
10SGL10BB0029 Cable Room Electrical Bld. Carbon Dioxide  12.02 / £ 1.9 Fl|
10SGL10BB0030 MCC Room Electrical Bld. Dry chemical 6.8 /"-J / / / / /
10SGL10BB0031 Cable Room Electrical Bld. Carbon Dioxide  12.02 / 7 N9 v 2 /
10SGLI0BB0032 Battery Room Electrical Bd. Carbon Dioxidd 1202 | /| / N% aprd 7
10SGL10BB0033 Coridor 1nd Floor Dry chemical = 6.8 | A / 2 | a2
10SGL10BB0034 Corridor 2nd Floor Carbon Dioxide ~ 12.02 / / ly\ d% / / /
10SGL10BB0035 Utility Room control BId. Carbon Dioxide ~ 12.02 / AMS| A\ &
10SGL10BB0036 DCS Room .Carbon Dioxide:  12.02 ,-'/ _,-/ /M /% / / /
10SGL10BB0037 Corridor 2nd Floor Dry chemical 6.8 . / / / / ,-/ /
10SGL10BB003§ Substation Carbon Dioxide. 117 / /'/ /M R eV
10SGL 10BB0039 Substation Carbon Dioxide 117 / / 14 . o / . /7
10SGL10BB004( Substation Carbon Dioxide 11.7 /” / /H ﬂ / / /
10SGL10BB0041 PCM#1 Dry chemical 14.06 / / / / / . /
IOSGLlOBB0042‘.. - PCM#1 . Dry chemical 14.06 / / / / / /
IOSGLIOBB0043:. PCM#2 [ Dry chemical 14.06 / / / / /'/ /
IOSGLIOBBOOM. PCM#2 Dry chemical 14.06 / / / / / /
lOSGLlOBB0045i. Emergency Diese! Generator .Ca:bon Dioxide:. 3.0 / . / 1?} .?) / / /
lOSGLlOBBOO4€|I Emergency Diesel Generator Carbon Dioxide: 13.0 / . / | '} @4 l_l_ / / / .
10SGL10BB0047 Forwarding Pump House - Dry chemical |  14.06 / / __,/ / / /
10SGL10BB004& ‘Water Intake Pump House I Dry chemical 14.06 / I / | / / / | / |
Inspection Date (i'u'ﬁm'maau)
Inspected By (§ia530a01)
msasavgUnsal NOTE: Y = satisfactory (Un@/eglusning)

W q 9 s o oA 2,
ANITNIN 1ﬁﬁi'}l‘i]ﬁ8'1]'ﬂllﬂ'li‘u1]ﬁﬁ'lﬂ UAUN UIDIDYIN

P . Z ‘e d 9
adnfisie asdeeeunisiiog uazanmidesdu hise Sales wieunnin

<

U

wiausasiy devaglurnwsduilng (329837)

b o LY Mmoo
thmifn 83 CO2 (SANTO)UMTA 10 Ibs. Wiindesaglugae 11.82-12.5kg

v
b as Y

o2 .
v 69 CO2 (IMPERIAL)ULA 10 Tbs. Aoedavinmin@ 11.48-12.00 kg

=) ' o iy s
TN ﬂi’ﬁ]ﬂﬂﬂimmn‘ﬂn 'lunmiqmu
o e i ayia & 4 4 o
auuy BEﬂuﬂﬂ'l‘Wﬂ Lufiaiien wiefiaiin

A v oyaa 4 '
yaende Tiilin1s32Ina linadu

X = Unsatisfactory (ailn/dga/egluan it lif)

® = Cormected (i luFaRnUnaud?)

FP-EHS-05-02 Rev.00



FIRE EXTINGUISHER CHECKLIST (1uuwasuns10aaudidiumag)

Inspection Month~Year : ‘:][ml 2’:{22

V3N Gulf NRV2

/Guif MP

1. Any extinguisher showing defects shall be removed from service immediately. (mﬂwu%'mlﬂws'mlﬁ'ﬁnﬁumsuﬁ“lmﬁuﬁﬁ%‘ audal¥ EHS wag CCR Sunsm)

2. Each tire extinguisher should be inspected for the following (ﬂi’mﬁauﬁaﬁmwﬁwmiwmﬂums1@5114613):

vinda .
No. v . MIENHA : MISUN 1Y NIAT
u Location Type WU | @ | adn fussew | | L 9 ) :
HIAVO/ 3 N o |medialauiy| C | weeaahiaenysel/ nane
- aoun szanuesds| (kg g1 | #soe | vhmidn 1Found
THanNe 149
(Kg)
10SGLIOHBOG] ACC Tower Dry chemical 142 ,.l"’ ‘,n"" 1-'( :f / /
I0SGLINBR0N2 Auxiliary Cooling Area Dry chemical 14.2 / / / / ¥ i
ISGL RRO0A HRSG#1 Air inlet heating pump Dry chemical 14.2 / // / ," / f
105G 1DEBONS HRSG#2 Air inlet heating pump Dry chemical 14.2 / ,r‘ll / ,f / /
10SGL L0BBOOS ST Lube oil Dry chemical 14.2 / / / ,f r./ .'f
10SGL L0BB006 ST Enclosure entrance Dry chemical 142 / ! Ilf I,a"' / fl
10SGL10BB007 Boiler Feed Pumps Area at HRSG#1 Dry chemical 14.2 / r/ K f f /
10SGL10BB008 exhause steam duct Dry chemical 142 / f /' ,/' f /
10SGL10BB009 GT Lube Ol Area - GT1 Dry chemical 142 / f ,f / X f
10SGL10BBO10 GT Lube Oil Area - GT2 Dry chemical 14.2 / / / / / -"f
10SGL10BBO!1 Emergency Diesel Generator Dry chemical 14.2 / I{' f ‘If f /
10SGL10BB012 Gas Compressor Station#1 Dry chemical 14.2 / r:" / ,/ Jl'r ]J
{0SGLI0BBOI13 . Gas Compressor Station# | Dry chemical 14.2 / f f /‘ ,r( /
INSGLIOBDOI4 Gas Compressor Station#2 Dry chemical 14.2 / ‘r! /! / I,lIr /
108GLIOBDOIS Gas Compressor Station#2 . Dry chemical 14,2 / J|Ir I,‘r lj f ))I[
105GLINBBOI6 Gas metering statiom Dry chemical 9.5 / / I,/ f ,I" /
10SGLINBBROIT Gas metering statiom Diry chemical 9.5 / f ,|"r / ,l"I J(
10SGLIDBEI Gas metering statiom Dry chemical 95 / / / / { /
1D5GLIOBBOLY Gas metering statiom Dy chemical 9.5 / II( / / ,III “I
IDEGLHI_H.EHEH MCC gas metering station Dry chemical 95 / J|I' ‘{ K I,f[ f
I05GLINBBO2 ] MCC gas metering station Dry chemical 9.5 / J,l' ‘J' / f‘ }{
10SGLIOBBO22 MCC gas metering station Carbon Dioxide 12.5 / ! 1?_ 3 ‘l/ / ,1"
[0SGLIOBE02S MCC gas metering station Carbon Dioxide 125 / / 1 '1 ]. J'f / }r
10SGL10BBO24 CEMs#1 Dry chemical 0.4 ol g y o / /
|0SGLIOBB02S CEMs#2 Dry chemical | (88 / I! / / /
10SGL10BB026 Cable Room Electrical Bld. Carbon Dioxide 2.2
Inspection Date (uiinsromen)
Inspected By (E’J‘:ﬂﬂi}ﬁau)
] L]
msasavginsel NOTE: Y = satsfactory (ndegluanind)
anwds Wasvreuniimsyueate ety viesesin X = Unsatisfactory (Ratnd/ingasogluannd 1)
adniisin asradounsiied uazanmnioady Live daidior visunnvin ® = Comected (A waaRAMInALFY)

o

inTanssiy doseglugiaus sauing (3dden)

£ v

o £ 1 )
Win 1 CO2 (SANTO)¥UIA 10 Ibs, Wivirindeoglugie 11.82-12.5 ke

LY 19

i
Hhwin §3CO2 (IMPERIAL)MTA 10 Ibs, doa¥auimidnla 11.48-12.00 ke

meda asoaeuliwanin hillmsgadu

- " A ta f—:l A o a
wiu egluanmd hideidlor vseliaiiy
N 1

& yora @\ Y
aadtouna hifin1sia na livadw

FP-EHS-05-02 Rev,00



FIRE EXTINGUISHER CHECKLIST (tuuwa5un310a0udasinnas)

Inspection Month-Year : Q@“’l‘\ 2022

USEN Gulf NRV2

/Gulf MP

|. Any extinguisher showing defects shall be removed from service immediately. (mnmeauﬂwéaﬂﬁ'ﬁuﬁumsuﬁ"lmﬁhﬁﬁauﬁ’ﬂﬁ' EHS uag CCR $uUns)

2. Each fire extinguisher should be inspected for the following (A3 TOUTIAUMEINNTIEMS TUMmTRA A1)

130 o
No. L iy visnenwn : msunlv nsain
. Location Type VHIAYUSIY | TN | dan | usaay/ o - a9 L =
HAENaveH’s / 3 = _ e L [medaldudu| 7 | wesnaiauyse vane
- ol tszianvesds| (Kg) f3 | fisde | vhwmidn 1WouAD
sHaee )
(Kg)
[0SGL10BB0027 Cable Room Electrical BId, Dry chemical 6.8 / / / / / /
c :
10SGL10BB002S Cable Room Electrical BId. Dry chemical 6.8 / / / f / /
TS B RO ZY Cable Room Electrical Bld. Carbon Dioxide ~ 12.02 / / ‘\ -Tr /’ J,.r J_.-"
I0SGLIBHEO0I0 MCC Room Electrical Bld. Dry chemical 6.8 / / / / f" /
IOBGLINBRHIAL MCC Room Electrical Bld. Carbon Dioxide 12.02 / / \\ (N / f Ilf
105GLIOBROG32 Battery Room Electrical Bld. Carbon Dioxide 12.02 / / ‘ \ Q7 / {/ H'r
105GLI0BB003 Corridor Ind Floor Dry chemical 68 / / / ’f‘ ‘/ ',r'r
10SGL10BB0034 Corridor 2nd Floor Carbon Dioxide 12,02 / / V¢ f f ./
10SGL 10BB0035 Utility Room control Bld. Carbon Diexide 1202 / / ‘\ 4 ./ ‘I,f' r,i'
10SGL10BB0036 DCS Room Carbon Dioxide  12.02 / / T / /' /
10SGL10BB0037 Corridor 2nd Floor Dry chemicnl 6.8 / / / / / /
10SGL10BB0038 Substation Carbon Dioxide 1.7 / / ﬂ i % /’ ‘Ia" H|f
10SGL10BB0039 Substation Carbon Dioxide 1.7 / / e |/ S/ /
10SGL10BB0040 Substation Carbon Dioxide 11.7 / / 1 | 1} / / /
10SGL10BB004 | PCME] Dry chemical 14.06 / / / / / /
L0SGL10BB0042 PCM#1 Dry chemical  14.06 / / / / / zr‘
10SGL10BB0043 PCM#2 Dry chemical 14.06 / / / / / /
10SGL10BB0044 PCM#2 Dry chemical 14.06 / / / / / J{r
10SGL 10BB0045 Emergency Diesel Generalor Cartwon Digxide 13.0 / / 19 % / / /
10SGL 10BB0046 Emergency Diesel Generator Carbon Dioxide 13.0 / / 1% 4 / / {f'
10SGL10BB0047 Forwarding Pump House Dy ehemical 14.06 / / / / / f'
10SGL10BB0048 Water Intake Pump House Dy chemical 14.06 / / / / / /
Inspection Date (5’uﬁmmaau)
Inspected By (An329001)
\
G a {1
minsrvgUnsw NOTE: V' = Saiisfactory (Un@/egluanimd)
anmis Iasnaeuniimsyueaie Tafin nesesdn X = Unsatisfactory (Aaln@/g1ga/eg luannii 1id)
oy ] Z o 3 n e
adniisib as1aseumsiiog uazanwiiodu lise dadlen wieuaniin ® = Corrected (i lydsfnindud)

a W w3 oo o a 1 aa
LYNIANIINY ﬁﬁ)dﬂqiuﬂﬂi!!i\iﬂuﬂﬂﬂ (BIAYI)

v
o [ o

Wmiin 1§39 CO2 (SANTO)VUIA 10 Ibs, Hiiindeseylusig 11.82-12.5 kg

oe

u o vy & ¥

win 89 CO2 (IMPERIAL)VWIA 10 Ibs. ApaFatimiin1d 11.48-12.00 kg

=3 nor o 1 rat as
mefa asrvaau liuansdn Tilinisgadu

€

= ! g A a’l‘ A o =a
wilv agluanvd Tidabed vialatiy
4

(R &\ .
atieusia i35 va Tiviaw

a
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FIRE EXTINGUISHER CHECKLIST (tuuvla$unsiaaeudadmnag)

Inspection Month-Year :

May 20727

U3EN Gulf NRV2

2. Each fire extinguisher should be inspected for the following (AFARUNIAUMEImNT M5 IHR1T A a19):

/Gulf MP

1. Any extinguisher showing defects shall be removed from service immediately. (manuFauaws o lfduiumsud luiuiivioudalit EHS uag CCR $unsw)

10SGL10BB0033
10SGL10BB0034
10SGLI10BB0035:
10SGL10BB0036
10SGL10BB0037

10SGL10BB0038
10SGL10BB0039

10SGL10BB0040

10SGL10BB0042

10SGL10BB0044

10SGL10BB0046
10SGL10BB0047

10SGL10BB004&

N\

,

10SGL10BB0041
10SGL10BB0043

10SGL10BB0045

Corridor 1nd Floor
Corridor 2nd Floor
Utility Room control Bld.
DCS Room
Corridor 2nd Floor’
Substation

Substation

Substation
PCM#1

PCM##1
PCM#2
PCM#2
Emergency Diesel Generator
Emergency Diesel Generator
Forwarding Pump House

‘Water Intake Pump House

Dry chemical 6.8

Carbon Dioxide: 12.02
Carbon Dioxide 12.02
Carbon Dioxide 12.02

Dry chemical 6.8

Carbon Dioxide

11.7
.Carbon Dioxide’ 11.7
Carbon Dioxide 11.7
Dry chemical 14.06
. Dry chemical 14.06
Dry chemical 14.06
Dry chemical 14.06
.Ca:bon Dioxide 13.0
Carbon Dioxide 13.0
Dry chemical 14.06
Dry chemical 14.06

N N N NN NS \\.\ RRRRNR

Inspection Date (Jufins39a0V)

Inspected By ({A330801)

<
mansednIn

. ¥ ) - e - Y
AMNDI 1ﬂﬂ7?ﬂﬁﬂﬂ11uﬂ1iuﬂﬁﬁ1ﬂ UAUU HIDTDUIN

o oy oo £ P .
adniisio asanaeumsiieg uazanmdesdu liwe Sailied vieuamin

ians iy aosaglusiaus wudnd (32988e)

- too S
i 83 CO2 (SANTO)IIA 10 bs. timinAsseglugay 11.82-12.5 kg

2w e 4 ¥ o
i 63 CO2 (IMPERIAL)YYMIA 10 Ibs. #odtainmin'ld 11.48-12.00 ke

“ v e >
aedln as29erey luuanin Tufinisgaau

1 1T ¥ a
sutiv agluanwd lidadion wietiadiv

A e &y '
yaitewsie Taifin1357Ina livaoy

SN YR RN

N[NNI NN SN N SRS R NSNS S

N NS RN SRS N SNN S RSN N NS

s g e e

"

= Corrected (uft luF3Anndud)

Wuia i
No. . - Hanantia : ﬂ]illf’ﬂ‘ll niamn
o Location Type VHIAUTIY | FOM | Tan I/ A 1552 L) R g
Hingavoy/ A Al - O e mTana | ALY A n “Uﬂ?]lﬂ"ﬂ'ﬂl‘.'l‘iﬁ! / Bang
- o anun ﬂizumilaam Kg) 130 ] HINE | HIKUD 1¥BUAD
SHads \ e
- Kg)
10SGL10BB0027 Cable Room Electrical Bld. Dry chemical 6.8 y yd
10SGL10BB002& Cable Room Electrical Bld. Dry chemical 6.8 / /
10SGL10BB0029 Cable Room Electrical Bld. Carbon Dioxide  12.02 / ‘Il :\7
10SGL10BB0030 MCC Room Electrical Bld. Dry chemical 6.8 / /
10SGL10BB0031 Cable Room Electrical Bld. Carbon Dioxide 12.02 / 1 l%
10SGL10BB0032 Battery Room Electrical Bld. Carbon Dioxide  12.02 / “ I ?

= Unsatisfactory (Ravn@/dhge/ed luanmii 1ua)

FP-EHS-05-02 Rev.00



FIRE EXTINGUISHER CHECKLIST (tuuwaiunsioaoudadumwag)

Inspection Month-Year : M&f 2027 / GU’f MP

|. Any extinguisher showing defects shall be removed from service immediately. (111nwm]'aunws'm‘h’i’ﬁnﬁuﬂﬁuf’ﬂﬂﬁuﬁﬂ?mm"ﬂﬁ' EHS uag CCR SUN51)

155N Gulf NRV2

2. Each fire extinguisher should be inspected for the following (133988 USIAVINAIANINT18MS TuA151981HE1):

é
msnsegunsal

aamds Waseaeuniimsyvaats Taiiy viesosin

= 2 . ; -
adniisie nsreaeunisiiod nazanmitosdu Tuse Saidlen uieuanin |

B Taus e deveglugians wiulngd (@19d1de7)

5w W 3w ' '
Thnin §1.C0O2 (SANTO)WUA 10 Ibs. hmiindaangluging 11.82-12.5kg

wvin 9 CO2 IMPERIAL)YMA 10 Ibs. goadartimein'la 11.48-12.00 ke

2 1 = .
meiia asdeden luuamin Lifinsgadu

o oa agia 2 a4 a o
Auity ofluanmd Lidadien vielaiiy

4 1ot .y '
garease 1uTinis¥11va hinadu

1

NnVULR DY = dausiactory (UTI#I/ay LU TH#)

X = Unsatisfactory (Fatn@/shga/eyluanini lid)

®

= Corrected (4 luFaAin1lnduda)

FP-EHS-05-02 Rev.00

Wada |
No. . . AWK : D5 L PR
u Location Type VHIAUSIY | 9N | dan | usaan il 0 . P
HUNENAUDS / ' 5 v asRa | AN | Vﬂ.lﬂ’nu‘“ﬁlﬂliﬁ! /Yidne
o e zanvesda| (Kg fa | fis | shwin Weure N
NN 1ig)
(Kgh
10SGL10BB001 ACC Tower Dry chemical 142 / / /. / / .f/'. 2
10SGL10BB002 . Auxiliary Cooling Area Dry chemical 14.2 /1/// | .;-’/‘ / _,/“ e
10SGL10BB003 HRSG#] Air inlet heating pump ' Dry chemical 142 ./'/ / /-/ / / 5
10SGL10BB004 HRSG#2 Air irllet-healing pump Dry chemical : 14.2 / .’/-" / / f/ /
10SGL10BB00S ST Lube oil . Dry chemical 14.2 /- / / / "/ =
10SGL10BB006 ST Enclosure entrance Dry chemical 14.2 /.‘ /f' / / /,-". /" i
10SGL10BB007 . Boiler Feed Pumps Areaat HRSG#] | Dry chemical | 142 . . L [ /" / . /" . /.-" i
10SGL L0BB00S exhause steam duct Dry chemical |  14.2 /""' // et // / / .
10SGL10BB009 GT Lube Oil Area - GT1 Dry chemical 142 // | ,_/‘ /./’ : / /-f' / .
10SGL10BB010 GT Lube Oil Area - GT2 | Dry chemical 142 ff" // //' /.-‘ /”' {‘/’ co
10SGL10BB011 Emergency Diesel Generator Dry chemical 142 / / / /ff / / % L
10SGL10BB012 Gas Compressor Station#1 Dry chemical 142 / / /-'"/ ’/'/ / / =
10SGL10BBO013 | Gas Compressor Station#1 Dry chemical 142 / ’/,-/.ﬁ/’. /;“-f‘_,_. -
10SGL10BB014 Gas Compressor Station#2 Dry chemical 142 // | / | /-‘f f _f / =
10SGL10BBO15 | Gas Compressor Station#2 . Dry chemical . 142 / //’“ /" /‘ | /- . // | -
10SGL10BB016 | Gas metering statiom Dry chemical . 9.5 / f" / f / / >
10SGL10BBO17 Gas metering statiom Dry chemical | 95 | / _ - | / / e -
10SGL10BBO18 Gas metering statiom Dry chemical 9.5 / / / / yd A
10SGL10BBO19 Gas metering statiom Dry chemical 9.5 / / / / . / . ./r -
10SOL 1088020 MCC gas metering station Dry chemical a5l / ye - / . VR W A
10SGL10BB021 | MCC gas metering station Dry chemical - 9.5 / / / / / /
lOSGLlOBBOZ?.: MCC gas metering station Carbon Dioxide 12.5 / / 22“7 . / . / - / |
10SGL10BB023 : MCC gas metering station Carbon Dioxide 125 / I / 72 v 5 / . / | / .
[0SGL10BB024 I CEMs#1 . Dry chemical . 9.8 / / / / / /' -
10SGL10BB025 . CEMs#2 Dry chemical 9.8 /‘ / . /‘ / . / / . s
10SGL10BB026 Cable Room Electrical Bld. Carbon Dioxide  12.02 S -
Inspection Date (’a’uﬁmmﬁau)
Inspected By (Fin539a01)



FIRE EXTINGUISHER CHECKLIST (tuunaiuns9aoudsdumas)

Inspection Month-Year : gﬂ Vi) Mu 25 65

U3EN Gulf NRV2

Y Gulif MP

1. Any extinguisher showing defects :hali be removed from service immediately. (MnWUToUANI B TR NTUMIUA Tuviufivg oudels EHS uaz cCR Sunsy)

2. Each fire extinguisher should be inspected for the following (A519@B UM LINAIAINT 185 TumT1ed 1A 19):

1nia Grs
No. & & Haneye) : 1uAlY A
'S Location Type  |wwiavssg (aaw | adn lwsww| _ | | X 3
NuEavH / . W < A 1 e Taan | auuy S 'numm'lzlimyimlnmu
o asui dizanveada|  (xg) a3 | fisde | vhwin 1Hound
THad me
(Kg)
10SGL10BBOOI ACC Tower Dry chemical | 14.2 / / / / f / /
e M= 4 = ——— I A——1—
10SGL10BB002 ! Auxiliary Cooling Area Dry chemical 14.2 // ~ /
— — . - _,./'{_, | ./f/:” K -
10SGL10BB003 HRSG#1 Air inlet heating pump Dry chemical ; 14.2 et // /’,-/ //
10SGL 10BB004 HRSG#2 Air inlet heating pump Dry chemical 14.2 / / / / / /
ama { 4 il e anm o —ps ¥ -
10SGL10BB005 ST Lube oil Dry chemical 14.2 /,/./,,-"J /"' /’)/ f,-“'f
- - - w el EA— — - f ¥ — -
10SGL10BB006 ST Enclosure entrance Dry chemical 142 /'. _// / //
— H - it " S-S - L -
-~ - -
I0SGL10BB007 :  Boiler Feed Pumps Area at HRSG#1 Dry chemical : 142 f" / .// f.f"" / /
10SGL10BB008 exhause steam duct Dry chemical 142 /.-/ / / / /
=T — -~ ! F s 1 & —
10SGL 10BB009 GT Lube Oil Area - GT1 Dry chemical | 14.2 A - "f/ _,/'/ =
ube Oil Area - i Dry chemical : .
e R . Has / 5"/ s Pl //
T
10SGL10BBO10 | GT Lube Oil Area - GT?2 Dry chemical 14.2 //" it // // / /.-"
i Rl / o -
[0SGL10BBO!1I | Emergency Diesel Generator Dry chemical ! 14.2 //" / // / .’_',""
10SGL10BB012 Gas Compressor Station#1 Dry chemical . 14.2
10SGL!10BBO13 ! Gas Compressor Station# | Dry chemical 142 '_,.f".'
T et hes e = M d . y -
10SGL10BBO14 Gas Compressor Station#2 Dry chemical | 4.2 (,/"‘ / //:// (’/"‘ - =
== S B | S| T o
10SGL10BBO015 Gas Compressor Station#2 Dry chemical 142 / // /‘///H
L . ; . . == = — + T —
10SGL10BBO16 ; Gas metering statiom Dry chemical 9.5 :// /I’,/' / /r"" /
10SGL10BBO17 Gas metering statiorn Dry chemical | 9.5 / ,,./" [.r-"" /-‘" f“,/
10SGL10BB018: Gas metering statiom \ Dry chemical : 9.5 / / /,/"' / / ’,-"/
| : . £ y
10SGL10BBOI9 | Gas metering statiom * Dry chemical 9.5 f / / ‘,,.f" / ’,.-"‘
10SGL10BB020 MCC gas metering station Dry chemical 9.5 / / / / A /
= — l | I A L | i .
10SGL10BB021 MCC gas metering station Dry chemical ! 95 i / / / ./'f '_,-’" /
10SGL10BB022 MCC gas metering station Carbon Dioxide, 12,5 / / m / / =1
10SGL10BB023 MCC gas metering station Carbon Dioxide; 12.5 / ’/" ﬁ ?_ / / /
= = = e . 0P o e
10SGL10BB024 | CEMs#1 Dry chemical 9.8 / F,f’ //'" L~
- - — e s . ! i = - — | . A
10SGL10BB025 CEMs#2 Dry chemical 9.8 i ATl )
10SGL10BB026 | Cable Room Electrical Bld. Carbon Digxide:  12.02
Inspection Date ( Ju¥ini1uaou)
Inspected By (§ns3aaou)
nsnT9gunsel NOTE: Y = Satisfactory (Un@/agludnnd)
amwda Iasnmeuiimsyuaaie iy viesesd X = Unsatisfactory (Raund/dryevegluanini @)
v oa W a_ ot & ) a o & a a
aaniiade assaseunisfiet uazammidesdu live Sadien vieuansin ® = Comected (uft luitsAnilnfing)

inTaussdy Aosegudwssdudng (adden)
b Qs @

WIniin 63.C02 (SANTO)HA 10 Ibs. Himsindeaeglutie 11.82-12.5kg

o oW EE O S

W 19 CO2 (IMPERIAL)YWIA 10 Ibs. faatariviina 11.48-12.00 kg
meda assvaen luiuann lulimsgadu
v oA

ll =) ra dy o - a
Audy ogluannd ludader wiefladiy

4 ] et & v '
yavenae Tulinis$1va luivadu
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FIRE EXTINGUISHER CHECKLIST (10uUa3uns10a0udaaumas)

Inspection Month-Year : E} @ﬂq}q (’1«{ \L Q\b bb

V35N Gulf NRV2

/Gulf MP

1. Any extinguisher showing defects shall ue removed from service immediately. (mnwmfaunwi'm1ﬁ’ﬁ1nﬂummfﬁﬂﬁuﬂw§mﬁ’fﬂﬁ' EHS a3 CCR §UN311)

2. Each fire extinguisher should be inspected for the following (A73300 UGN LNAIANTIENS T3 191 1):

Wil “
No. ” " wanawe : M3unlv n3dii
= Lacation Type WAussy | e | adn fusedw | | a0 ] -
HABIAVEHS / 3 ] oo o e |l dudu| T | wueaadbiauyset/ vane
e LI giamueady| (K 83 | fisow | hwvin 15oUAD
AN 19
(Kg)
10SGL10BB0027 Cable Room Electrical Bld. Dry chemical 6.8 / / / / / Il
. L p L
L0SGL10BB0028 Cable Room Electrical BId. Dry chemical 6.8 / / / / / /
10SGL10BB0029 Cable Room Electrical Bld. Carbon Dioxide 12.02 / / w b / / /
' # ¥ .
10SGLI0BB0030 MCC Room Electrical Bld. Dry chemical 6.8 / / / / /
10SGL10BB0031 MCC Room Electrical Bld. Carbon Dioxide  12.02 / / ” ‘4 / / /
p y !
10SGL10BB0032 Battery Room Electrical Bld. Carbon Dioxide 12.02 / / H ’O‘L / / /
10SGL10BB0033 Corridor Ind Floor Dry chemical 68 / / / / /
B : /
10SGL10BB0034 Corridor 2nd Floor Carbon Dioxide  12.02 / / H q / / /
10SGL10BB0035 Utility Room control Bld. Carbon Dioxide  12.02 / / n 0| / / /
10SGL10BB0036 DCS Room Carbon Dioxide 12.02 / / / /
N
10SGL10BB0037 Corridor 2nd Floor Dry chemical 6.8 it / /
i) s vV
10SGL10BB0038 Substation Carbon Dioxide 1.7 / / 1 % / / /
10SGL10BB0039 Substati Carbon Dioxid 11.7 4 %
ubstation arbon Diox1ide ._// R / //
10SGL10BB0040: Substation Carbon Dioxide 11.7 / / l ‘ 7_
y 1 ). / ) / /
10SGL10BB004| PCM#1 Dry chemical 14.06 / / / / / /
10SGL10BB0042 PCM#1 Dry chemical = 14.06 / / v / / /
. )/
10SGL10BB0043 PCM#2 i 4, / /
C Dry chemical 14.06 .{_/F .'/ ,/ /
10SGL10BB0044 PCM#2 Dry chemical |  14.06 / / L7 / / /
10SGL10BB0045 Emergency Diesel Generator Carbon Dioxide 13.0 / / \% Q / / /
10SGL10BB0046 Emergency Diesel Generator Carbon Dioxide 13.0 / i / ,‘B {)7 / / /
10SGL10BB0047 Forwarding Pump House Dry chemical 14.06 / / / / / /
10SGL10BB0048 Water Intake Pump House Dry chemical 14.06 / / / / / /
Inspection Date (Yufins3a01)
Inspected By (fA539a01)
. oL
minsloginsal NOTE: Y = Satisfactory (Uni/egluaning)
anmds Iasvaeuiiimsyvaae Taily wiesesdn X = Unsatisfactory (Aaund/shga/aglugnini luis)
woa a X a & - o 4 a a
adniisie asavaeumsiley uazanmiesau Tiise dadiey wieuanyin '@ = Corrected (A lu@aRmInaud)
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Inspection Menih-Year / 1houiniinmou;

].—_'h’l Wy 202

L. Any hoserStandpipe showing defects shall he repair from serviee i_nm{udimcl_y ewiad wuma i nsznminbuiisizadormnsa i hningi

. . . " N " . . . - i ¥ “ 3y
2. Lach hosehosesStandpipe should be inspected Tor the following as derail on behind cheeklist form m1ins A0S 10d0 17T WaziduAv0 wena 15 il

HUVATIVHVEEAUIWA A NOEY (Hose Cabinet and Standpipe Inspection)

/Gulf MP

S — e o —=—r oz
Ist Week/GUain 1 2nd Week /Famdi 2 3rd Week /a1 3 4th Week /uanii 4
= i = cd Al 5 =ls 8l= = I ¢z E 5 Bl w 7 e = 2 allE Bl
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& Sl 2|2 % < €t 2|2 2|l % g 2|z 2|o e = E |z glox

2 5 5 g
1

Stepdown Yranstormact

2 | Gas Metering Station

3 | Auxiliary Transformer

Stepup Transformer
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Service Water Tunk
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8 JAuxiliary Cooling Tower

9 JACC
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Sampling Pancl HIRSG

2 | Gas Compressor

Cable Rovm Llectrical Building

Cable Room Electrical Building

5 IMCC Room Electiical Building
b | Corridor Ist Floor Electrical Bld.

Corridor 2nd Flour Electrical Bld
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Inspection Month-Year / iABuTinT200: lﬂ{m 2022

uuuAsIDgNUMBAINWAazIoEY (Hose Cabinet and Standpipe Inspection)

v Guif MP

Cnmpany/u"‘iﬁ'ﬂ GNRY2
1. Any hose/Standpipe showing defects shall be repair from serw:n.lm i aﬂﬂunim‘lnr-nuhn&i‘iiﬂnﬁnmn wnrmifaiui
2. Euch hosehose/Standpipe should be i d for the foll 'E.ﬂdcmlnnbchmdv:hetkllstl'urrnJﬂ'IiM’lilﬂmﬂﬁvlﬁ\1ﬂaumlﬁ’I!JEI!lDUﬁ'uNmnﬂ’ﬁu
15t Week/Uamiii 1 20d Week dnlamidi 2 3rd Week /Gilamii 3 4th Week /dlamifl 4
= iz iz k= 3
= : o|ls 2|2 s A%'ﬁ = i zls Ele s ;'? = £ zls & e % = § 2|5 E|le 7 ¢
S P PRI A P I R L P R T I AT I L e TR
i B EE R R LR LR B R R R LR R LR R I LR L LR LR
IR T B T R F S EE R
z i | AT
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[Gas Metering Station

Auxiliary Transformer
Stepup Transformer
Electrical Room

Service Waler Tank
Steam Turbine

Auxiliary Cooling Tower
ACC

HRSG2

Sampling Panel HRSG

Gas Compressor

H.,\Tu\‘ -.\ -\~1.\ _\\ \\,\\; ;\ \"\N“\Q\\

Cable Room Elcctrical Building

e,

Cable Room Electrical Building

MCC Room Electrical Building

NNTRONRNRIARN RN NN AN NN

Corridor 1st Floor Electrical Bld.

NON INROIN NN NSNS NN NN

N

Corridor 2nd Floor Electrical Bld.

NN N ;\;\\;\ .‘\3-‘\ N ;\;\\
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NN

/Y WIANIA Y
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Inspection Date (Fufins29a01) 3

/01 /2019

r\n

Inspected By (A5 298m) Tat)

Reviewed By (n3513%61 Tat)

NOTE v’ = Satisfaclon
= Unsatisfactory (AALN)
® = Comeoted (i ludafimlniid)
N/A = Non Applicabte (laifigilnsaf)

Remarks
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Inspection Manth-Year /15oufinsioaou: |Aa[ﬂ¢“'f 202?,

uuuma%é’aﬁumﬂﬁmwamnzﬁaﬁu (Hose Cabinet and Standpipe Inspection)

/Gulf MP

Company/u3in GNRV2
s ) . — R o RN Ao, o N o=
- Any hose Standpipe shawing defects shall be repait from service ity wimhaumaadaryuiobufidiadonem sl
2 Each hosehosesStundpipe should be inspected for the oltos ing as detail on behind cheeklist form /0130538 @011 A3 1900100 820U 1007171
q S i
Ist Week/dtmnifi 1 20d Week /dtanidi 2 [ 3rd Week /dadii 3 Ath Werk iftlaind 4
s 2|5 5| 2 ‘d 5 A ‘a ERUE =L 1s aniisr.
= = a3l 2 = < A =l=s 8] = = z = 5 Sl ®l . = E p 5 o 2 (B v
I el sl - = = = = A O . B g &| 5 J L ™ ) -~ - =1 © . m = A !
. o SleSleglz2lE 8l Ee g f5|, Eleg|seli5|tE|Es, a|lid|. El.z|a0|d 5|2 B|EE, 5|84, &|.=|. 2|5 E[EEleg|. 2|
i A4 g2 5|Y &)& =|& 2|5 Bz &2 € 2 E|Y &| £ cle £] =4 a=§&;?w);a"=3~s§ iﬁgna.sim’: el 2 £
(#ui 2 Zls =5 E|ls 2]z 212 Bl £ 2 F| 5 |2 Sle Z)l 25| £ 2|2 2|2 E|lz €|z B2 =|E £|4 g 2| L 2|2 &l & eleg E
“ 21% g|S e5lE #|lE S|S gl s =R ANl LS g #lE 2lz 2l gl 22| 5|2 £|S El? 3|8 &= al= E| 33 |= 2|2 €| 5|7 5 sl & §
£ 2 =disEs=ma2ll: ns E Z &) 5 &5 #ls 8 E T = = =l |5 B|2 5 Tl &T & = Els & g E
= g =2 == H = = £ 2l 2lo = 5 = S [ e 55 N - =B LSl e k3
g = 2|2 ol ] g E J: g ==

5 IMCC Room Electrical Building

2 [ Gas Compiessor

Stepdown Transformact
Gas Metering Station
Auxiliary Transformer
Stepup Transformer
Lleetrical Room

Service Water Tunk

Steam Turbine
Auxiliary Cooling Tower
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[IR8G2

Sampling Punel HIRSG

Cable Room Eleetrical Building

Cable Room Electrical Building

Conidor it Floor Electrical Bid

Corridor 2ud Floor Elecirical Bld

TN IR N T DRI NGNS R P N

SNNNNNEANRNNN
SINBIN N INNNNNININ N

NERNNNN NN NN NENNE NN

Blrdek 1=

7883898t
NINENIN NN NN NN NN NN N
\\\\\\\\\\\\\\\\\

X
S

o

£

WNINRNN NN NN
NN N IS N N NSO NSO
NN NN B P SO PN B e NN N

N SIS N R NN P [
AN AR EFEEE

=
-

=

NINK NN NNNNNNNN
-

A

2=
> =
.E-E
P

N[ s
7 NLATM]A

4
/

Ao

PUINON N ININOINININ N NI NN N NN

NNRNRN RN NARANNNN NN
NINNVININGINS INININN NN TR NINN

NN N NN NN NN
WNANNNRRRRRR
AN N NN IN SINSNRRN NSNS
NANNRNSNNNNN RN RR NN

NJA MA

=2
>
=
>

NI WA
VA WYY
AL ES

TRISEeTER S

3 al i

-

o5

NN Y

NN N NN NN

NONONN AR NS NN
NIRRT RO N
NN RO NN TS IS

a1

IO NN N NS N INTS
=] L8 )
FTIEY Yy

§EE8ES

bl

Inspection Date (Fuiaz10a01)

1
S

T OB RN SR RERERRR RS

BN INININ NN N IS NN NN NNN

)

/1./ 65

7

Q

N

1 /69
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Reviewed By (3194010 Tnw)

v

NOTI = Salistactory
X = Unsauislaetory (fianlng)
Bod o ey
® ~ Corrected (101 I‘"ﬂ\lNﬂllnﬂ”ﬂq)
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Inspection Month-Year / iioufinsIoneu: Mol(\ 2629

zmumné’aﬁuamé‘fmwﬁaunzﬁaﬁu (Hose Cabinet and Standpipe Inspection)

S Gulf MP

Company/i3im GNRY1
L Any hosesSumndpipe showing defects shull be repair from service immediately,/ I‘"'ll.l:-"i'l:-!'llT'llT\Fllllil'll BRI ] 1 afaronsmmsnt lving
2. Each hosel Ipipe should be insy ! for lhcfulluwingusdcmilunl)uhindchccklislTﬂnu/ﬂ'liﬂﬁ’mf'lmﬂﬁ’ﬂim'ﬂm]mlliluﬂ:lﬁﬂﬁ'ﬂmlaﬂmﬁi
Ist Week/G1lmmii 1 2nd Week /dUaniifi 2 3rd Week /Filnmidi 3 Ath Wewk LT 4
i 5 e SliEs= 2d =it o (e Al L - A | A = Lz Az g =|le Al S
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i R [ 5 K s sl=z2|e® T S0 | S it Bl =
= =

Stepdown Trunstormacr
Gas Melering Station
Auxiliary Transformer

| Stepup Transtformer
Electrical Room
Serviee Waser Tamk
Sicam Turbing
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Sampling Panel HRSG

iGas Compressor

‘Cable Room Elcctrical Building
Cable Room Electrical Building
MCC Room Electrical Building
‘Corridor [st Floor Electrical BId

‘Corridor 2nd Floor Eleetrical Bld
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v « v " SGulf MP
uuuaTRQINUMBAVINANAsNBEY (Hose Cabinet and Standpipe Inspection)

Inspection Month-Year / 1doufins10a0u: A’D‘I‘ll gozg Company/ﬂ‘iﬁ"{l GNRV2

q q N = . = s f = ' 2 . o o
1. Any hoswSlandpipe showing defects shall be repair from :-d]‘np:' immediately./ WAy '\-ﬁllnm4n'inﬁwunnﬂuﬁmmlﬁuwwmsmmiuﬁ"l’!muﬁ

2. Euch hosch pipe should be insy I for the follow ing as detail on behind checklist form mMinavasyhinsvaeuas wazBoavoaenNa1sii
v = e
1st Week/ila1¥idi 1 2nd Week /f1lamiti 2 3rd Week /@lamiii 3 4th Week il 4
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= < = =l = ] v
wunaarluGeniuky UNIELRINZLUEIUT NHILLATNZLUBUTAN (DIN)
(Invoice Number) (Vehicle registration) (Trailer registration)
422062350 70-6174 ’Nﬁﬂ‘ﬂ‘a‘ﬂ’]ﬂ‘i -
2o » A oy A | v o o o ' a & & A va
@.mmnimmmhl,w'aLL'Am\‘l'mvl,ﬂ‘w’mﬂimfmmumim?nmmqﬂurﬂi"]ﬂnﬂumﬂlum%wm Falu ANBNATAHILID
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(loading a dangerous goods check-list has been completed,initiating transport in

compliance with all applicable requirements of the Department of Land Transport) UNLNITH AUNAY +UNENTTY
= 13 o s = o
INUATIREUATRYRIFNDUATIY TUALASINUIULIB] Uszinynisaugds 1fFunnd
(Details of Dangerous Goods) NNTUSLTIY (Transport Category) (Quantity)

(Number and type of package)

Sulphuric Acid 98% 1200 Kg/Drum (ﬁ'ﬂmuﬁﬂu) 284 2400

T
b 73 = a

= ) o
ABYRWNIANLINYINLNITLIIYN (Shipping remaks)

k%

Vo Yo ¥ ¥ v v 1 N L d 1 d‘ U k%3 v
HiuAuAlAsuRuAmNmensisiuasudiuuaves luanwanysad winlidulusuinanadnesiu ngisey
(Receiving organization receipt : Received the above number of packages/containers/trailer in appearing to be in good order and

condition,unless stated hereon.RECEIVING ORGANIZATION REMARKS)
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UN No.: 1824 EC Annex 1| Index No. : 011-002-00-6
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3. mﬁﬂfs:n'ﬂmmx’hgmﬁmﬁ'vdqumu {Composition/Information on Ingredients)

LENANKIUTANETITLAN

asAdsznayL: e

%’iﬂ‘ﬁﬂx‘i : Caustic soda in aqueous solution ; Soda lye ; Liquid Seda; Caustic seda liquid
ARSLALANA : NaOH

dhwinTaiana : 40

AMNANLTNAUUAN ; 49.5

Fanaall CAS-No. %

Tadenlsasenlad 1310-73-2 49.5-50.5

11 7732-18-5 50.5-49.5




Printed by : Pannawat Chatdamrongsak on 21/11/2016 11:02

UNCONTROL COPY

AGC 1580 Ingarsifasinmy 311a

\nanste: Tmpanlansanlud 50% Usein: | @nansaiusyy

LANATUMNEILAT: SD-SM-010 fumceAulE: | 21/11/2559 | gagunsuitla | 03 | wig | 4/ 12

4. NMMTNTUFUWENUNS (First Aid Measures)
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8. ﬂ’l‘a‘muqums'}'uﬁ'nﬁ'ﬂ Lmzmeﬂmﬁ’udquqﬂﬂa {Exposure Controls/Personal Protection)

A1BIN9 N L EAYLIANNITFLANAE:

IDLH: 10 mg/m’ (NIOSH)
PEL-TWA: 2 mg/m’ (OSHA)

REL-Ceiling: 2 mg/m’ (NIOSH)
TLV-Ceiling: 2 mg/m’ (ACGIH)
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9. FNUAVINILNAINUARSNILAN (Physical and Chemical Properties)

1. ansmuenalyl: seswanla 1157

[ [ s A cl' e 1= 4
3. MAAINRIRINAUTLASY : Tideys
4. AANHITUNTARANG 14 ( 5% Solution) QUMY 20 °C
o & &
5. AAVABRNIMAYAREANNLTS : 10°C

6. anARAENAULATENTIBINISIRBA ¢ 1422 °C 71 1013 kPa
7.aaulW:  laifaly

L 1=l 20
8. AT INITIEiig : 13434‘1]'#]34@
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1. anweaula: 02 kPafignund 20 °C

12. Anuuunuiula @me=1: 12

13. ArumuwiuANANS (f=1): 1529 giml Tanmnfi 15°C

14. pnngnansolumsazangld s luri: avaneiin1sa

15. AndnalsrRnEnearangradnsluduand n-octanol A1 (Log k,,): laififiaya
16. anmpiingnialwlaies : ldanansalf s

17. auunRaaamsaanasa : lilidiaya

18. AHNMA: 78.3 cP 1 20°C

10. ANIEDETUAZNSNAU)NFEN (Stability and Reactivity)

nsiialnsen: vnujiteniunsaun (19 Hydrochloric , Sulfuric, Nitric) HazAonumy in'li
= 9 o aaa ar " . . @ 2 oo e o
INAAINTAY wfiEaiulang (19U Aluminum, Lead, Tin, Zine ) finWifiafinglalnsiaun

I Huszarasziinls

AnsEtinsaai : wfasnielinislilugomnfung
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11,18 ua UAEINEN (Toxicological Information)
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12,98 ua AUTLAI NN (Ecological Information)
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AMNIEIURNSED Crustacea : Daphnia magna EC 50 : 40.33 Hadniw/ amg /48 daluq
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13. 4aWa19U b N9 R (Dispoesal Considerations)
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14. %’agmnmnumﬂum {Transport Information)

UNEAVEU ST ENF (UN number) : 1824
Hoignaaslunsuaugeasanilszaai: SODIUM HYDROXIDE , SOLUTION
dszinnanuiluduasiadmdunisauda : 8

NANNTUSTY (@13) : 11

NANEMneLa: Jalll

NSAUFIAILN AU AU L10: TBCO2 (IBC code) 500 ml

| 4 o, 1= 8
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15. mﬂgmnmnung‘i{amﬂu (Regulatory Information)
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16. ’ﬁ'ﬂgﬂau ¢ (Other Information)
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1. matlsfmaReadaasuanuafuAn/gindming (dentification of the substance and of the supplier)

ar 1 l‘-'r' = ar g
FIALNTHNARNEUT

d‘ = O - -
TananAus : nealalasaasin 35%

N9LlsABntARaT (CAS: 7647-01-0  EC/EINECS : 231-595-7  RTECS No.: MW4025000

UN No.: 1789 EC Annex 1 Index No. : 017-002-00-2

dauuzitlunisilildlszlaminaztasnnuaanis 14 :

dwfumsqulang Sr9prunzni gravnsnngaus nszuaunaslalaslefalhydrolysis)
anavnasnatwnns geawnssuiilasiail Wil catalyst Wiluansassunadivlaaanlas (Chiorine

Dioxide)

94 5 dy 9
VNNANTAAINNTY ANTAU LAILAR

=k ooy
‘i']EIﬂSL‘BEIﬂE»!BJﬁIFI =
o el =l =l s 0 e
UTEHN 171&[@"]‘]]"]&?13-14’1%‘?] FINA

Aunandlun)

1a2 25 81ANINPamwLlsALTE U 24 nun @ T WA YRS LR AN NFANWY 10120

adW 0-2679-1600 9413 0-2677-3177

SD-EHS-11 Rev.00
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laaf 202 nuw 4UATAR vy 1 Arus thneaesunalanng e wezasnanmd Amdn

aynIlsnis 10290
TnaAWY 0-2463-6345-8, 0-2464-3948-9 TnTa1T 0-2463-3728
[N R IR TN

17 4 198 A-12 nuulnsoiauaseineg TAneAAIUNIINMNSITAZIUEEN (NTLAWA) AR

HUEMA ENe Werreed SR sTaed 21150
Tnadn 0-3868-3572-5, 0-3868-5495-501 @37 0-3868-3576
wingalnsdwnanidiu:  Traeunsrilszuns +66-2463-6345-8 A 400 (24 Fata)

199NUTZEIRY +66-38-683-572-5 A 191 (24 Faluq)

2. nﬁsﬂﬁuﬂfmwﬁué’ummﬂ {Hazards Identification)

o d
mMasuunlszinnansifgauTassNaNmINszUL GHS:

WuRs@suwadi @Wan) Ussinnean 4
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AT LR AT LUadEN s NI B EIRNIZAN AN ST LA NN RATLALN
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3. aaﬁﬂiznauuazﬁ'@ga NEINUAIUNEN (Composition/Information on Ingredients)

@NANBNIRIRTLAN :
gAsluanNa : HCI
N9AlUIANA : 36,46 g/mol

FaWad : Muriatic Acid, Spirit(s) of Salt, Chlorone

Audatunassnsdgausialviatias : 1l

: Hydrochlorc Acid

j Wter o

4. N1 FI‘iﬂ"l‘a“l.lENWEl"l'iJ']ﬂ (First Aid Measures}

o

NIATNISAINTUAIIAUNIINISSUANEA

ol A : :
memaladinlal : WihefleellduBoniiianiadgns wsinmalaldazaonlilfednsaloy

wela  Hndaunnemiug

Ot A |7 73 oy =l L 7EEN 7] 2;0” " 1 17} =

NSANAANNANAT :© AdeinBuioiun  Iegdaumnliindy  Bninluaduasinetias 15 wian
Dy os 1 uy A 1 L3

912 MA19AZANETNNAD (neutral saline solution) $239nei WA AT IadN AT lEdu R

ETRr—1 a o o =
A9 WRTTLTNAIUNNEAUR
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5. NNATNITHATULWAL (Fire Fighting Measures)
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6. NIRTAITAANITINDANMSUNIALSH I MauBIAS (Accidental Release Measure)
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7. mMsauieaRaudne 149U Wazn1sAnLAY (Handling and Storage)

PaAlssEIluMSTUANE LIARBUENE Tduasnlaanns :
o a’ﬂd E 7 2 o

maulszinnussqinurinautine fiaaudaus

o d' = =% @

AngzuuszsantAnisawa s Fionlde

Taaiuazandlaaninsnluiisionmieu

Anaznisinusnunasnalaanse:
Tansuslfiain iulwdunfszungennialds wuluiudtsazdu

s
Ao ldivagainacnban AN ansaandled Tany ueanazes nem laud s gaiWe

nauzussiudaanunisinandau (MANARBURAAEIENN T8 PE 1is PP visananamntilneuld
a g v oo J g g
wraiiuFunnsioanign RN

' L 2O |
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2 o s\l' =|= [
Fufudreniuatms iATaAN UATQULNT VAU ldans

Fapnsrrdasudannday : Hanlfastuitleudwnnden

8. ﬂ'l‘i‘ﬂ'J‘lJF’].Nﬂ']‘i‘}JUﬁ' NAAURLN1TL RN uzhuul AARA (Exposure Controls/Personal Protection)

AANa 9 TTlEAMLANNMS T UANER:
IDLH : 50 ppm (NIOSH 2012)

REL-Ceiling : 5 ppm; 7 mg/m3 {NIOSH 2012)
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4. maanilunsanne: 0.0l

5. qauaamuadAmdanuda: 35 °C

6. anifandudunszdnnTainiaiion: 638 °C7 101.3kPa
7. anauln : lLaifialy

8. AATINNSTELUE : <]

9. annanursatunisanAnlwles : likial

10. Mdpanagegauazsgaaaanulaln viamlasnagegauazsingauainssaiia

(%, vIv) :
Ans1e: - Geuu:-
11 Aradule : 84 mmHg; 133 kPa figomnii 20 °C
12. pnuuuuiula @A =1): 1.27
3. aamnuiudning ah=1: 118 flguugi 30°C
14, Ausansalumsazanals : avaneluin s
15. MdnilszAnanisaransunsansludued n-octanol Aot (LogK,,) : leififiaya
16. auuupiingnaniWlias:  lddniv
17. goungiaasmssanasa :  Wiidaya

18.amtn @ 1.9 cP Agougdl 20°C

10. AvMEdiasuaza Nl jiisen (Stability and Reactivity)
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d d «
nmaweladnll : szanmAesayn ae tlan o Bupe wielad uwalufisaadiadien finliiten

Uan @i liitadieusrinunaiiuniglagauim gninaneatinguus
nsANAENRaMIa kel
nMsARdNNRawls ¢ aradludunsevingnaadunaefionis
ANTANAANIAAT : svAeiAesnn A0 indedeguuss

o oo = 2
nSNAUTY : Maansdaavies

2 1 %’ ras d: 173 =t ] s = ar o
da1l9Buazainisraanisiasuans : AaUld  en@au UneRsey doedy  Bamisdniau



Printed by : Pannawat Chatdamrongsak on 21/11/2016 10:58

UNCONTROL COPY

o, s V[ S g o ¢ o G
| AGC 158 Insarmieiinmsd 311a
NaNTa: nealalnsradsn 35% Useme | @nansasiuayy
BNANTUNAELAT: SD-SM-006 AUl | 21/11/2559 | gdunnswdla | 02 | witd | 11/ 14
AHLRYUNAY:

ANITRREUWAUNNINIETA18UYNN (LC,, (Rat): 8,300 mg/m3
AU Ba LA UN19U NI89nIEANE : LD, (rabbif) : 900 mg/kg

AIng: Widluasnienzba

12.‘17@:&615’1‘1&‘?41,'3 Aane (Ecological Information)

& = ] o o
AL UNEABsEULTILAT :
AU ssioilan : Mosquito fish LC,,: 282 HaAniu/ansg6 ol
AN UAEAR Crustacea : Daphnia magna EC,, : 48-hour EC,, = 0.492 mg/L of Crustacea
{Daphnia magna);
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14. ADYANLINUNIGUUAL (Transport Information)

NNELAUEUSEE IR (UN number) :1789
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NANMEUTTY (M) : T
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15. Tayaingaiungaaiiads (Regulatory Information)
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Uszinndnndune: 4809 3 (MINTNOUEAAMNITH UAZNINLITTHY)

UIENIANTENTNARAMNITUEFEINIIUAVIRAURTIENNLIN WA, 2546

1 = o d as a
UszniAnsunTTaudanun Eeannmatnagnesnw LAZLATEIVNHNETBNTOUITNNIAGAUATIE W.A.

2543

MeARaaINANNTEILE EC:



Printed by : Pannawat Chatdamrongsak on 21/11/2016 10:58

UNCONTROL COPY

138N Inga1vidainmy 910!
AGC 1 #5 9708

\endnsie: nsalalnsrassn 35% tlszunm: | sanansaduayy

NAITUHNELAT: SD-SM-006 SR | 21/11/2559 | gasunasuitle | 02 | wihd | 13/ 14

drydnund: € fiAngau
" E
fpAaLaNAINNIALN ;
R35 M iiAaLua ludiasineguus
famnnuuanimInizaNNlaanit :
s1/2 fulnatlnden uazlivuiawin
b L4
$26 iadimlfidnaiuiisaninBunnsnn - uagliwuunwne
= J 2 :E
$37/39 aunaile uazwduavutiinInmanzEy

o =4 9 T e

s45 lunsdufraifiummiesanluaunalnuuwndyiun (Lansaan@nnaiiuiunnegting)

7 1 o

NFPA Code : H3;FO;R0

WHafiNNATg U LABN

2 o
16. UBYAAY 7 (Other Information)

v
ar

NUNIUATIN ; 2

o [

undpnanatsfiagamniutlaande : 21 WoAANIEYW 2559

1, % A-.il L o kY ar
LL‘Hﬂ\'l"]J'I’JN“ﬂLLﬂm’ﬂﬂﬂ’li‘VI'L‘IWl’lLﬂﬂﬁ']ﬁ"ll'ﬂﬂ;l‘ﬂﬂ'l'mﬂﬂ’ﬂﬂﬂﬂ

2 =.i' o ar oY s .:: Jd} 1o [ o 1
m@yj@mmﬂumumaﬂ LLﬂ:lﬂ'JLﬂ’ﬂ"ﬂ'ﬂi"'lﬂgluL'ﬂﬂﬂqi‘uL’ﬂ‘ﬂ’ﬂNﬂ’ﬂ“tLNuF;I']tLﬂﬁﬂuﬂﬁ‘QUT’!Uﬁ’mLL‘M@\‘l

findatiald Sugniswendialfinnulfifianson nnssanasunaramanaLudn floRduilngull

L)

rewdrm@asannisld nafuineitenisrseunseandninsilarusenadasiunguune

fatnuunsasiguazng)rudovesfiediu



Printed by : Pannawat Chatdamrongsak on 21/11/2016 10:58

UNCONTROL COPY

AGC 1581 lngarmdiafinms 311

\aNANTT: ninlalnsAassn 35% dszinn: | lendnsatayy

ONATTUHEET: SD-SM-006 sufiedld: | 20/11/2559 | Gadumasuite | 02 | wildl | 14/ 14




18 May
Loy anINlaanAy

Be Right™

Juiioontonans 07-i.2.-2559 Sudsudsaudlo 13402560 adu 4 wilh 1/29

1. dayarfsrduaisiad/iaddaad uazusiviguan/findnnuny

SNBNAnS i

dowandaad nanfuzduansazaneanagiu 0.020N (N /50)
vingmunasdayamudaondy  M00347

3881 Tumsued

sanAns A 20353

Vot VDI NAN

Hach Company

P.0.Box 389 Loveland, CO 80539 USA
(970) 669-3050

nungalnsdwianidiu
(303) 623-5716 - 24 daTasarisnng (515)232-2533 - 08:00-16:00 CST

2. AsusgaNNtduduns g

GHS ansanuunidszinan

Funsasienszaefesnetinaguuss szim 1

NAUsTNOUVIIRANN

SD-EHS-50 Rev.00



svananAaan 20353 BIWNANAUDNA nsainaziuansazarsannsgiu 0.020N (N/50)
Juiioononans 07-8..-2559 Sudsudsaudles 1342560

adu 4 wiih 2/29

)

Adauaunnl - Sumsny

damnuaNNduduns Iy

H318 - aneansmatnaguuss

daaNNdoATer g

P280 - aanldqinsniileariunnenlirdesteaiilumi
.
P305 + P351 + P338 - vnidmn: &resaeniinluaannfenidunamane wifiateszdnszds dldrauunaauduazoaneantiine Wnaneanuazdranisialy

P310 - finsiagueasinamizaunndiivi

3. 2vdsznau/FoyauDIAIUNAN

GRELGY

Tdifendas

GRKIAGEY

oA FANTWAN wnnuta CAS oA EC Pr3ouay
nsadanin H2S04 7664-93-9 231-639-5 0.1-1%

Wafilanlas CH0 50-00-0 200-001-8 <0.1%
WNWeR CHsOH 67-56-1 200-659-6 <0.1%

4. amsasdguwenuna

'5'1uaztsﬂmma\m‘msn'ﬁﬂ§uwzrn.na




sanandaen 20353
Suiioantonans 07-0.2.-2559

adu 4

Fuuzinvialy

MsANNAQNON

AMSANNANNI

Asanau/wglaidin lu

nsaduddn

msuntlosnuiasosugunuuna

BIWNANAUDNA nsainaziuansazarsannsgiu 0.020N (N/50)
Sudsudsaudles 1342560

wiih 3/29

o o o

TunsdlnifagiRmeyiseianton WiSnuwuwndid (vansnisldnwidedeyadimnnudaande duiillls).

d

YR VR I S o S o e v a, P > > .
UINLA. @NmﬂmwiwmWnnamﬂmmwmaj nfatinszdnseds dldrauunaauduaznanaanlaing Wnaneanuazdenidalyl.

TWsnfinsaunngig,

O P v VIR SV AU g - Lo e oo .
windudafiouia (seiduns). neadedntuileusenimuniuil &refalsiaminiiuaainiien | dndh. Anseunnd windeasiianiseg.
wingaaufeladinll | irdendefliunaduildnnteniausgrtuazqualiaunsomelalifazaon, Anseunnd wndencdeinisey.

A s wwoL Y = - o o f
ynnaunwdnly; fhuin, Ansewnne NINENAINAINITAE.

lguUnsnlllesiudauynnamaiiimun. duladiygaainsmenisunndrszwinfeiaginuadeuazdesiusioieset szl

nsuasHansuiddian viduwuuuidoundunaniadusdhnunay

balak)

adau 11 desyasuiininen,

nsitdiAsdAumswuang TuiniiuaznmsSavnmtasvisdn

PO HIT ToT oV I TIT N 1]

FnemINeInIg.

5. HNOSANSWAYINAY

N'\miﬂ'\isluﬂ'l'iﬁﬂ TGN

anautiinshln

anam e lwlngd,

ANTAUINANTAHNNEAN

‘o
&%

dumsnissumasimnzauiuaniunisaluazaninuwandanlnasayluvia i,

ansduasd lumnnean

y
dama9zde; nsamtnsuinaaaslaifisz@nanm,

UMTUIRANW AN DTUINNATIAT




svananAaan 20353 BIWNANAUDNA nsainaziuansazarsannsgiu 0.020N (N/50)
Juiioononans 07-8..-2559 Sudsudsaudles 1342560

adu 4 widh 4/29
a o oXo gua val a o - a v v v o g va ' o o a a a a Y - a
wamnmfmum‘lﬂmmmﬂiuwmqm 2RI LL@&LEJ’E]U}N’J. ﬂ’1i‘@@’1EIﬁnﬁ’lﬂﬂ’l’mi"auﬂ’m’]iﬂw’ﬂﬂmﬂﬂﬁiﬂ@'ﬂﬂﬂ’l‘ﬂLL@;‘Zi’ﬂTtLﬂﬂﬂitﬂ’mLﬂ’t]\iLL@;‘ZLﬂuWH. M’]ﬂLﬂﬂLW@\iiﬂN LL@&/V?@HW@?&LU@

adnelamaduladngsanie.

LR} =

wansdaaiianlndindndusunsiy  dagiszlion,

aunsaltosduiardonsse NUIWEANUAUINAY

aongunsafgaemelatiinfideeniAlusauazaangadiaeiu,

6. HNRsANSIRNISLEadNIsunuarsalavosans

o . . d e a s d & o e
damssrINdULAAA anenyanalldinuaende. atduda viiaduduarsivnidew. ssunzenmieluuudldfunanseny.

ginsafasiudouynnaniudinmug.,

@ o W ) P Ja 4 L»L = > 12 o w v a o =
DIAMIFTFLNAUTINNNDN NANLAENNITLABLUTDIVAGAILINNDN. ANIFTT AMTULRYALWHFINNINULIA
. . . " . RN o yo . L. o, e 4 X .
A99HIS LLUANSUSS ﬂ@\iﬂuﬂWiiﬁiﬂﬂﬁTﬂﬁﬂiTQMﬂLWNLWN MWH@WNWTDV\Wiﬁ@ﬂ?Jﬂ@@ﬂﬂ?J. ﬂuﬂmuu'twmaﬂniﬂmnmmmmﬂnmv]mwmfaﬂwlumwm.
y
P o o . 13 ~ddo IOV [ VNSV (T O o 0 o o o X
ﬂis“jsﬁ'\v]iuﬂ’]m‘]ﬂ’;’]“aza‘]m mﬂmumssﬂmluﬂimwmLﬂu. @m“ﬁﬂm'}ﬂ'}@ﬁ!L@@ﬂV@m’ﬂUiﬂ. ANTUAILIBLTNNA LLZ‘]Z@WLﬂU@ﬂIuﬂ'\’ﬂutUii'ﬁWW]N’W@Nﬂ'ﬁﬂi“hﬂ'\i‘ﬂ’]"}GWN.

o A s o % Yo s o o g9 > o o oo ¥ o . -
ANz anuiafithadlauliiala, nwm'l,m@mmmmm’amﬂwmmuigmmgmanmwmﬂgumﬂ.

AMsilosdusuns T uniuni nanuazene i ueunasuiiesnaiais URiRmangssdoudnduanden,

7. AMsauday wwdaudny Tdauuaznisidusnen

diomrssriaionnnlasndulunisousiuiaioudiny

AuuztintAsdAunsYuasilaonsy ’lﬂi‘]’gﬂﬂiniﬂmﬁ'uquuummwwﬁﬁwum. VRANALIN AN TLRv Aaamn sifeidadin,

Hamelaendladule/falazesunadllesselazess@ariu dngsrene.

Roulvdmsumsinduiidaoasds syavivianiiindulile

., v = . PP i ‘ Y o auy o o . P Jdoy
Roulunsdaudu Hanmauzusrqiudusinudaufulfluiviuazeimadiamfazaan, Wivlitulein, Saneuzussqliuiuainudafiulluiuie b

uazematemidazaon. fulunieuzussafifnasinetiamuizas,

sziumnulIn sifgades



sanandaen 20353

Suiioantonans 07-0.2.-2559

BIWNANAUDNA nsainaziuansazarsannsgiu 0.020N (N/50)

Sudsudsaudles 1342560

atiu 4 wilh 5/29
Sanadulylg Caustics. dndulailgriunsaunaziuaud, dnidliléiuaseandlad.

8. ANsAmIUANAISSUMARRdNKNE /Asdasdiuduanunna
nunUHUR ALIAUNSENTA

Foiad OSHA PEL ACGIH TLV NIOSH IDLH sulaiiide sulailido Stels
nsadansn TWA: 1 mg/m? TWA: 0.2 mg/m? IDLH: 15 mg/m? NDF NDF
0.1-1%) (vacated) TWA: 1 mg/m? TWA: 1 mg/m?
CAS#: 7664-93-9
Wesilaalas TWA: 0.75 ppm Ceiling: 0.3 ppm IDLH: 20 ppm NDF STEL: 0.3 ppm
(<0.1%) (vacated) TWA: 3 ppm Ceiling: 0.1 ppm 15 min STEL: 0.3 mg/m?
CAS#: 50-00-0 (vacated) STEL: 10 ppm TWA: 0.016 ppm
(vacated) Ceiling: 5 ppm
STEL: 2 ppm
men TWA: 200 ppm STEL: 250 ppm IDLH: 6000 ppm TWA: 200 ppm STEL: 250 ppm
(<0.1%) TWA: 260 mg/m? TWA: 200 ppm TWA: 200 ppm
CAS#: 67-56-1 (vacated) TWA: 200 ppm S* TWA: 260 mg/m?
(vacated) TWA: 260 mg/m? STEL: 250 ppm
(vacated) STEL: 250 ppm STEL: 325 mg/m?
(vacated) STEL: 325 mg/m?
(vacated) SKN*
doad Sulde e Sandy dasoa wonanTg
nandarn TWA: 1 mg/m? NDF MAC: 1 mg/m? TWA: 0.3 mg/m? NDF
(0.1-1%) Skin
CAS#: 7664-93-9
Wesiladlas TWA: 1.0 ppm Ceiling: 5 ppm MAC: 0.5 mg/m? TWA: 0.2 ppm TWA: 2 ppm
(<0.1%) TWA: 1.5 mg/m? STEL: 10 ppm Skin Ceiling: 0.3 ppm TWA: 2.5 mg/m?
CAS#: 50-00-0 STEL: 2 ppm TWA: 3 ppm STEL: 2 ppm
STEL: 3 mg/m? STEL: 2.5 mg/m3
C
WmueA TWA: 200 ppm NDF TWA: 5 mg/m? TWA: 200 ppm NDF
(<0.1%) TWA: 260 mg/m? STEL: 15 mg/m? STEL: 250 ppm
CAS#: 67-56-1 STEL: 250 ppm Skin
STEL: 310 mg/m?
Skin
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NMIAAULIANYNITAZATEUN mgazaneluih M) RaTaIE
azanglel > 1000 mg/L 25°C | 77°F
amwazansla lusvinazanuSug
dound n1sdauNaIsvign1sazane ANuAsa UMz fomYinTaTaTY
nsn avaneld >1000 mg/L 25°C | TT°F
Fonadue
Annsoulane Tidnduansinnseulavznunonst GHS
InTINSANNIDUNAN 0.87 mmiyr [ 0.03 infyr

aafilanNIsAnNSaUSRNS

ansdunadszny (VOC) wiomn

AMHUUINUUSIN

AauaNda lunssubn

Foxanssuia

dadinaeanvainissuin

AANARNAWNANSTIUTA

=)

AnaENTinshln

AdaindAngeanuasnndlln:

1.02 mmfyr [ 0.04 iniyr

pdunandayafuana.

Tdineadas

Fallfanlszinmanuinneiaasszuy GHS.

Tifdeya

Tifidays

Tifdaya

lidmdndulalmainaei GHS.
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1A nLlazinnanuinuiaesszuy GHS.

20

mMsRaUAzun Taidadniudaealjizen pyrophoric, fiesewidanldsinalatidudassimainnst GHS,
10. exuafgsiazasiAnU AS U0

mMsRaUAzun Tisnddusaedfisan pyrophoric, siesfewiewdiinladndaruhmainast GHS.

ANMNAIAD pasiameldan1azng,

SUMATVNLABVIINANA UN

ANEIMSNANIALN

Sanviairdaululs

AsSuns i ldannnsaanusn

Tadfisnerau,

as o ) = &
AUNYUNGINAR. nsdudaiuanAvzemN AW,

Caustics. dindulsildrunsanaziuaunn, dniulildiuanseendlad.

nnsdanasafeANFausunsain Winanslaeafinauaslasymensyanepasuaziduiiy,

anandulyldussnsidaufasonitsun biamelnszuunning,

Ny

anauiia Tunssaia

Fallfanlszinmanuinnaiaasszuy GHS.

dadfnaeanuainissuin

AANARNAWNANSTUTA

=)

anunniiandinln ldog

liftdayn

Lifidayn
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Thsionsanuusa lwihanng

Tadfisneenu,

lrsionmsnaviu

Tadfisneenu,
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11. doyas Ul I

doyaiisnduduvnimsiududand lomaandu

TonaNANAnLA Tiqvaiansausiannamn,

n'ﬁz;mmu/wm‘[a winlu Foyaniegliuansindinansznlag,

nMsdNiiagnman ansauntmiazenainliifinnnudemeiiauss saviseInisanuen. Sqrisriansausiandsan,
AsdNeiaRL Feyaniegliuansindinansznlag,

nsnsuAgn U Feyaniegluansindinansznlag,

MsUhuvisBudn AaRnUnALe IR,

WANAUAATHANEN wiins e,

RAUFANANSVDNASAY WAUDATN uarANsnszANLlus Ny

pdunandayaf AN,

CASH#: 7664-93-9

doiad ARUAANSVDIFISAY INMUDATH uarnTsNsRNUTUsNANY
neadann n”mﬂi'@um@aﬂimﬁﬂ"@vﬁﬂﬁwlﬁﬁuﬁwmﬁ%ﬂixhiuﬁmﬂuu@ﬂi:vmm"ammwmzymmi
(0.1-1%) nsianseuresiuduiudaivagudnlunisdeiindsunduielidnduimdaunsu,

Wasan las padsrumadunaaiunglauazniaiuemns ladassagadneendiauguuuiasaniueulneanlad Asadinvesefinadladiduna 1
(<0.1%) niilunanasin.
CAS#: 50-00-0
. — = - ~ == =
wmuea nsuaye TR ueaT gvikeuazTuniafefulaglidildadunsunistog
(<0.1%) wmueaazgnulaadudesinailaddasgnudandugluuudfieenfiautrsan fueulaeenladuisen.
CAS#: 67-56-1

AuARgundudoyan U

wduvnadi lesuans

Tifidaya
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@uvnai ldsuansynainmia Liidaya
Asanau (Hu / vuon) duvinei ldsuans Liidaya
asanau (lo) Wduveiildsuans Lsiitdoya
Asanau (uda) iWduvnei ldsuans Taifideya
AuWANIRYUNAUd AR NNITUNY
Wuvnainldsuans
doad BAAVDIANY | BIFIBNU | AN L5y WANSTNUVMNAEINGN UNANNSNDIENR a6
3 uazlmaNtayA
Wafidanlas iy 100 mglkg Taifisneanu Taifisneanu RTECS (nmsamziilounannsiuiisaesansiail)
(<0.1%) LDso
CAS#: 50-00-0
wmes hasngwe! 300 mglkg Taifisneanu Taifisneanu IUCLID (The International Uniform
(<0.1%) LDso gudoyaansiail)
CAS#: 67-56-1
doadd YAAVDIANY | BIFIBNU | AN L5y WANSTNUVIMNAEINGN UNANNINDINENR ¢
a uazlmaNtaya
nsadanin Wy 2140 mglkg Taifisneanu Taiisneanu [UCLID (The International Uniform
(0.1-1%) LDso gudoyaansiail)
CAS#: 7664-93-9
wmes iy 5628 mglkg Taifisneanu Taifisneanu RTECS (nsamziilounannsiuisaesansiail)
(<0.1%) LDso
CAS#: 67-56-1
doadd BAAVDIANY | YIFIBNU | AN L5y WANSTNUVIMNAEINGN UNANNSNDINENR ¢
3 uazlmaNtaya
ylafiianlas hasngwel 70 mglkg Taigisennu SLUUNNNLEILLDNNANS RTECS (nsamziilaunannsiduiisansansiail)
(<0.1%) LDu 16, violemdonsawrsdaane
CAS#: 50-00-0 Sy

QRERIENBIEXGIEY
unalunszimizamng

QRERIRTIRI X G
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muea sl 143 mglkg Taiflsneranu Uom, nson, wazszuungla  [RTECS (msamafaunaruiiufizaeaisiadl)
(<0.1%) LD anselagnunn
CASH: 67-56-1
dorai Hilgwowny | s | nanildsu WANSYNUVIMNNEINEN UNANMNS DA fU¢)
o) uazunaNtiaya
Wasidanlad sl 643 mglkg Taiflsnerann STUUVNNLHUDNANS RTECS (msasmzileunannaiiufivaesaisiad)
(<0.1%) Do Uom, Ns1on, UAzsUUWYLR
CAS#: 50-00-0 pauldandn
nsgafunaAuEla
uralunszinnzamng
muea 18l 3571 mglkg Taiflsneranu Jom, nson, wazszuungla  [RTECS (msamafiaunaruiiufinaeaisiadl)
(<0.1%) LD anselagunn
CASH: 67-56-1
@uvnait Idsuansmeinmia
dorai wilgwawny | vrsoeu | nanildsu WANSYNUVIMNNEINEN UNANMNS DA fY¢)
o) uasnaNtiaya
yla$ian las nszane 270 mglkg Taiglsnennn Taiflsennu Gestis
(<0.1%) LDso (srundeymiflaaiuansiiusussaassnislss]
CAS#: 50-00-0 witgRmadannnieesiv)
WTNUeA hasingerel 1000 mglkg Taiflsnennn Taiflsnennu IUCLID (The International Uniform
(<0.1%) LDso gudasyansiad)
CASH: 67-56-1
dorai wilgwowny | vrsoeu | nanildsu WANSYNUVIMNNEINEN UNANMNS DA fY4)
o) uasnaNtiaya
WMNueA nszane 15800 mglkg Taiflsnennn Taiflsnennu IUCLID (The International Uniform
(<0.1%) LDso gudasyaasiad)
CASH: 67-56-1
Asgaau (Hu / vuon) duvnaiildsuans Liilfaya
msgaau (lo) @uvnaiildsuans
Foiad BAAVINANY | IFIBNU | LA LRSY WANSYNUVINNNEINEN UNANMNS DA fY¢)
o) uasinaNtaya
ylaflan las ny 250 mg/L 4 g Taiflsennu RTECS (msamzileunannuiiufivaesaisiad)
(<0.1%) LCs0

CAS#: 50-00-0
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WnueA sl 10 mg/L 4t Taiflsennu IUCLID (The International Uniform
(<0.1%) LCs0 gdesaansiad)
CAS#: 67-56-1
doai Hilgwowny | ssoeu | nanildsu WANSYNUVIMNINEINEN UNANMNS DA fU¢)
o) uazunaNtiaya
nsmfarn ity 0.510 mg/L Tiforeenn Taifsreenu LOLI
(0.1-1%) LCso
CASH: 7664-93-9
WTUEA iy 64000 mg/L 6l Taifsreenu RTECS (nsamzilounanansuduiiantansinil)
(<0.1%) LCs0
CAS#: 67-56-1
Boand wiiawowny | w1 | naiilgsu WANSYNUVIMNAINEN UNANMNS DA fU4)
o) uazunaNtiaya
nandasn sl 0.144 mg/L 5 11 Uom, is9on, uassruuvingla  |RTECS (meamzidaunaruiiufivasaisiad)
(0.1-1%) TDwo anselagnunn
CASH: 7664-93-9
Wnuen Dhusnwe 300 mglL Taifiseenu Uan, nson, uarsruuvingla  |RTECS (meamzidaunapuiiufivasaisiad)
(<0.1%) TCuo nslatulagin
CAS#: 67-56-1
Asanau (e 1duvnei ldsuans Tififoya
MSANNSOURNAUAN / szAuLfog
T4 aya
AunaNinnsau / szautioya
darai A5AsInEoU alda HabaliNg (1} nanii lsisu WAANS UNANMNSWDIAAE £U4)
uaznaNtiaya
nsndarsn fiftegjlszaunoniasyed | dhaned Taifisnaanu Taiflaneanu Tidlorisonsausiefiauils HSDB
(0.1-1%) (ansfiTusumsmedayasnan)
CAS#: 7664-93-9
e filanlas naaey Draize snnsgnu hasye] 0.150 mg 72 datus Tidlerisonsausiefianils RTECS
(<0.1%) (Msamzifieunapanuiuizees
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CAS#: 50-00-0 9iadl)
RQILH naaey Draize snnsgnu Nz 20 mg 2 ot AansszAeIAeain RTECS
(<0.1%) (Msamziiounannuiuivaea
CASH#. 67-56-1 i)
Jdoadl 35Msnngaay AlB& gL ptiNgift naniilsisu WAANS UNANNSWNNTEF fUe
uaznaNtiaya
e filanlas naaey Draize snnsgnu Nz 2mg 2 ot fidlerismnsausiefianils RTECS
(<0.1%) (Msamzifieunapanauiuizees
CAS#: 50-00-0 5iadl)
Auduinanudurinuiousien / andiayanisszauifiog
Lifdeya.
ANHIFUVNUAWNANSN / ondivyani15semULADN
darad A5nsnEoU A& HaLaliN g (1} naniilsisu WAANS UNANMNSWDIAE £Ue)
uaznaNtiaya
nsndarsn fiftegjlszaunoniasyed | e Taifisneeny Taidsneenn fiqvanseudeniemm HSDB
(0.1-1%) (ansfiTusumsmadayasnang)
CAS#: 7664-93-9
o flan las nagaudng hasye] 1ppm 6 it fiqvanseudeniemm RTECS
(<0.1%) (Msamzifieunapauiuizees
CAS#: 50-00-0 5iadl)
RQIGH naaey Draize snnsgnu Nz 40mg Taidsneenn fAansszAeiAedmn RTECS
(<0.1%) (Msamzfieunapaaiuizees
CASH: 67-56-1 5iadl)
darai A5AsnEoU alda HabaliNg (1} naniilsisu WAANS UNANMNSWDIAE £UY)
uazaNtaya
e filanlas naaey Draize snnsgnu naziy 0.750 mg 2 ot fiqvianseudeniemm RTECS
(<0.1%) (Msamzfieunapanuiuizees
CAS#: 50-00-0 aiadl)
oyanmsUn

LY2NAAUA WA
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Auwditduvnaitlgsuans Tififoya
wAivemsnoladuneiildsuans lyisidesa
AunaNToNAUR
Rauwitduvnaii ldsuans
Jdoadd 35Msnngaay alda WAANS UNANNSDINER ) Laziaadiona
o san las NSNARBLILANT hasiye Psunstududnaniiuiomlafinennsud ERMA ({8 wnavivsannuidasiihfuaud@sumndan)
(<0.19%)
CAS#: 50-00-0

wAivemsuneladunneii ldsuans

dayan1aisInendmiudananldliuanslifut s imdusun e,

ol

Jdoadd 3EMsnngaay alB& WAANS UNANNSDINENR ) Laziasdiona
e filanlas IgE YWAREY Funstiuduinaduenmmasume’la CICAD (ienansmstsziiuansiadinszdumunani)
(<0.1%) finageunisaetaussansgil
CAS#: 50-00-0 Huriu

doyamnuduRzasy

Ausnvindzunatdioyamnudui

wduvinedi lesuans

1duvnadi lg Suansyeiinmis

Asanau (Wu / vuon) Wduvnaii ldsuans

asanau (o) 1@uviildsvans

Asanau (uda) i@duvneiildsuans

Aunanvindranaidoyamnuidunig

wduvnadi lgsuans

Lifdeya.

Liideya.

Tifdeya.

lifidaya.

Tifdeya.
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1duvnaedi ld Suansyeinmis Tififoya
Asanau (Hu / vuen) duvinei ldsuans lsididogya
asanau (lo) Wduveiildsuans
Lip]ot BAAVDNANY [ s8N | A l6sy WANSNUVIMNAEINEN UNANMNS DA fU¢)
a uazaANtioya
nandansn sl .003 mg/L 168 4u ndanilouaznsygn RTECS (nnsamzilounanansduiiantansiail)
0.1-1%) TCuo maulaeuuladlulassairafuuaznisariiegu
CAS#: 7664-93-9
Wasidanlas sl 0.017 mg/L 054 e RTECS (nnsamzilounanansuduiisantansiail)
(<0.1%) TCuo don, nsnen, uassruungla
CASH: 50-00-0 thonlva
mimﬁwuﬂmﬁuﬂ
Lip]lot wiiawowny | s | naiildsu WANSYNUVIMNAINEN UNANMNS DA fUe)
a uazmaANtioya
Wasidanlad hasingerel 2mglL 40 i doa, nson, uazszuungla  |RTECS (Mmsamzidaunamnuiduiiviasasni)
(<0.1%) TCuo malatuulagin
CAS#: 50-00-0 suumaiiungla
Asanau (ude) 1duvnei ldsuans Tififoya
Jdoai e CAS ACGIH IARC NTP OSHA
nsadayin 7664-93-9 A2 Group 1 Known X
Wosilalas 50-00-0 A2 Group 1 Known X
HNUDA 67'56'1 - - -

AN25uY

ACGIH (asmnsiingusansanaIrnssunAInsgiviadsanaoiuznn)

A2 - ansasdednnansdalusysd

IARC (FninadFausSauunai)

nqui 1 - duansrieszGeluse

NTP (IasenmsREAmMenuiasn6)

V91U - @1sniaNzISeANg L

OSHA (Heu3rinssnitaNHURansgiaza g uNuuoInNs SN UBANANS g LNEAN)

X - flag

TVoNARUA NS

Tifdya
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Wuvnei ldsuans Tififoya
w@uvnaeit ldsuansmeinmia Lifidaya
Asanau (Hu / vuon) duvneildsuans Lifidaya
asanau (lo) W@duvneiildsuans Liftdesa
Asgaan (uda) @uvned ldsuans lsifidagya
AUNANTONANISY
Wuvnainldsuans Lififaya
uvnaei ldsuansmeinmia hiflfeya
Asgaan (Hu / vuon) duvnaii ldsuans laifdoya
msgaan (lo) @uvnaiildsuans
Porai wfiawoway | ssweu | naitldsu WANSYNUVMNNEINEN UNANMNS DI fYe)
o URIARNTIONA
Wafidanlas iy 15mglL 78 dlanvitinuan \u3586 2aunan RTECS (nsamziilaunannaiuiisansansail)
(<0.1%) ilsan
CAS#: 50-00-0
Asanau (uda) i@duvnaeii ldsuans hiflfeya

audn 1-folsadioyasadnanuiiug lunasanaass

Tifdaya.

AN idolsadioyaluadnauing Tunasanasss

Fowad a2y GRHIIELILNCIETY

19BN DA Leisy

WAANS UNANHI WA

ey
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uazlmaNtaya
nsadanin n3AtAszvinne Cytogenetic wyuanaine iy 4 mmollL BLifsnweu  [wanmegeuludauandwiigs 10347
(0.1-1%) Tenaniiug (aermailannusanitan
CASH: 7664-93-9 wsegAauaznIEmL)
wmea Tudarisuie dindenuavesaysd 300 mmoliL Lifleeu [wanseseuludsandwmites RTECS
(<0.1%) Tenaniug (Msamziounapnsim
CASH#: 67-56-1 Swresansiail)
wuvnaii ldsuans Lififaya
wuynaii Idsuansynainmia lifldey
Asgaan (Hu / vnon) 1duvne ldsuans Liitdaya
asanau (o) @uvneiildsuans Tsiftdoya
Asanau (uda) iWduvnei ldsuans Lifieya
funan iiolsadioyatwadnanuiug Tusums
Wuvnaii ldsuans
Bond 3G 61] aldd gswenu | naniildsu WAANS UNANMNZDFN
Ty
uasaNtiaya
WTNUeA Remnevesdifiue my 0.405 mglkg Taiflsnennu uansnaaeuludwandmiteys RTECS
(<0.1%) Tananewug (Menmeiennaninuin
CASH: 67-56-1 Suuesansiadl)
Bownd 3G 61] aldd gwenu | nanildsu WAANS UNANMNBZ DA
Ty
uasaNtiaya
WTNUeA msaiAmzsinna Cytogenetic y 1000 mg/kg Taiflsennn uansnaaeuludwandmiies RTECS
(<0.1%) Tananewug (Meameiennaninuin
CASH: 67-56-1 Suuesansiadl)
v Idsuansyeiinmita hifidey

Asgaau (Hu / vuon) duvnaiildsuans
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Lip]lt ngau Gh iG] s | nanil sy WARWS UNANMNZDFN
Teye
uazunaNtiaya
aslan las Remnavesdiiue 9y 0000035 mglL | 8 daieinuan |wansmaseulu@ewandviied RTECS
(<0.1%) Tananavug (msaamziflensapadm
CAS#: 50-00-0 Swaesansiadl)
msgaau (lo) 1@uvnaitldsuans
doand 3G 61] aldd gwenu | nanildsu WARWS UNANMNZD9FN
Ty
uaznaNtiaya
Wosilanlas mnnsedlulasiiandea el .000985 mg/L 851 uansnageuludswand mites RTECS
(<0.1%) Tananewug (Meameisnnaninuin
CAS#: 50-00-0 Suuesansiadl)
doand 3G 61] aldd gwen | naniildsu WARWS UNANMNTD9FN
Ty
uaznaNtiaya
e filanlas menaaevlulasiiondaa sl 2mglL 15 un#t uamsnagayluduandmiveyd RTECS
(<0.1%) Tananewug (Meameisnnaninuim
CAS#: 50-00-0 Suuesansiadl)
Asgaau (uha) duvnai ldsuans Liitaya
Wuvnaii ldsuans Lifideya
vt ldsuansyeiinmita Lifideya
mMsanau (u / vaon) duvnai ldsuans Liilaya
nsanau (lo) Wduveiildsuans Liitdaya
Asanau (uda) iWduvnei ldsuans Liiteya

Arunandvriusdoyannudui

3 p]

wduvineii ldsuans

dayan1afiwanendmivdaunanladliuanslifutaun linidudunsme

ol

daraf

BANVDIANE

LU

A leisu

WANFSENUNWNEININ

UNANMND

DA Y
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o uazlmaNtaya
RQILH i 4118 mglkg 10 4u \u3612 ?ansznu B siesiagauvienianlunsssd |RTECS (msamzilounapnsuiuiuaecasiail)
(<0.1%) TDwo Aniuissie
CASH: 67-56-1 (snunna@edandunisnluassifunsz)
wWenunsindné
9
ANIA
seuufuilaannzuazeduazAuig
Euvnafi lduansyeiinmiia lifldey
Asgaan (Wu / vnon) 1duvne ldsuans Littaya
Boaad wiiawowny | s | naiildsu WANSYNUVIMNAINEN UNANMNS DA fU¢)
2 uazunaNtiaya
e ny 0.0026 mg/L 22 5u \u3612 ?ansznu B sesingauvizenisnlunsad [RTECS (nmsamaiflounaninuiuiivaesansinai)
(<0.1%) TCuo piuissia
CASH: 67-56-1 (anunna@edandunisnluassifunsz)
AMsInaN ("la) W@uvnait lédguans %zﬂ@mﬂﬁiﬁmméw%’m’qumuiﬂﬁmm'l,ﬁl,ﬁuﬁqLLquﬁw‘ﬁ'Lﬂuﬁumma
Boand wiinwowny | s | naiilgsu WANSYNUVINMNAINEN UNANMNSDIEF fY¢)
S uazaNtioya
nsnfann nazsine 02 mg/L 7 dalu RWenunsRnUAR {addn
0.1-1%) TCuo szuundnuitie (asfmnaifenamsandionaasgAauaznisim
CASH: 7664-93-9 w)
Wasidanlas ny 40 mglL 14 5u \u3612 ?ansznu B sasingauvizenisnluasad [RTECS (nmsamaiflounannuiuiivaesansinai)
(<0.1%) TCuo psiuisia
CAS#: 50-00-0 (anuna@edandunisnluassifunsz)
Boawnd wiinwowny | s | naiildsu WANSYNUVIMNAINEN UNANMNS DA fU4)
a uazuaNtioya
aslan las iy 001 mg/L 24 @lpwitinan | \U3612 2ansznu B siasasausitanianluassd [RTECS (meamsieunannuiiufivassansiadl)
(<0.1%) TCuo nauldeuulasesgad
CAS#: 50-00-0 (souileanaiugnssueamasseng)
muea ny 1500 mg/L 7-9 4 wisunnsiauni RTECS (nsamzilounanansuduiisantansinil)
(<0.1%) TCuo srunlszamnan
CAS#: 67-56-1
doand wiiawowny | s | naiilgsu WANSYNUVIMNAINEN UNANMNS DA fU¢)

uaznaNtiaya




sanandaen 20353

Suiioantonans 07-0.2.-2559

BIWNANAUDNA nsainaziuansazarsannsgiu 0.020N (N/50)

Sudsudsaudles 1342560

alu 4 wiih 21/29
Yasidanlas wy TClo .0005 mg/L 19 4u KienuMsRAAUAR suundwile  [RTECS (msamaifiounannuiduiivaesansini)
(<0.1%)
CAS#: 50-00-0

Asgaaun (uda) duvnai ldsuans

Tifdaya

12. @iayyarfiunAuszuuiing

ANuIuRYs5UUTLINA

M .
vuiiuguremannisduundszimlidpduiudunmeseduandan

doyaduaBainemi

AT uREsioAN

Uan lifdya

A innndaiay Taifidoya

anisny lifdsya

ANuduRun

I Tifdsya

o dfinsznnFunag hifdeya

&o19 lufinsrgndunda Tifideya

AunaNdoNaIBIiNeALL

AN uRsionANIN

dan
dawai naniilssu alda BAAVDINAGY|  LIFIBNU UNANHNINDINAE Y9

26 uazaNtiaya
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CAS#: 50-00-0
WnueA 96 il Pimephales promelas LCso0 15000 mg/L [UCLID (The International Uniform
(<0.1%) gudiegyanisiadl)
CASH#: 67-56-1
doadd naniilésu Gk VAAVOIAGY|  BIFIVNU UNANMNS DA A )
&) uazaNtioya
nandasn 96 il Lepomis macrochirus LCso > 16 mg/L IUCLID (The International Uniform
(0.1-1%) gudiegyanisiadl)
CASH#: 7664-93-9
WasiTanlas 96 4t Taiflanenn LCs 52.5 mg/L peen (uwuglaleatnendiin)
(<0.1%)
CAS#: 50-00-0
Ao dnnndarial
doad naniilésu Ald& BAAVINAGY|  IFIBNU UNANMNSWDITAR A )
) uaznANTioya
Wefiianlas 48 4t Daphnia pulex ECso 5.8 mglL peen (uwuglsLlieadnedionn]
(<0.1%)
CAS#: 50-00-0
muea 48 4t Daphnia magna ECs0 LCso 2500 mg/L IUCLID (The International Uniform
(<0.1%) gudiegyaaisiadl)
CASH#: 67-56-1
Jdoad naniilésu alda BAAVINAGY|  LIFIBNU UNANMNS DR A )
1) uasuaNtioya
nandasn 48 dalua Crangon crangon ECso > 70 mg/L IUCLID (The International Uniform
0.1-1%) gudiegyaansiadl)
CASH#: 7664-93-9
Yasidanlad 48 4t Daphnia magna ECso 29 mglL peen (uwuglstleadnendiin]
(<0.1%)
CAS#: 50-00-0
aAmsne lxisidesa

ANHIUREUN
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BIWNANAUDNA nsainaziuansazarsannsgiu 0.020N (N/50)
Sudsudsaudles 1342560

i 23/29

mnfldaunaniiudayasasielyi.

Pl 35nsviaaay naiildsu G Ardadumae | WAdANWS
Fuduegan
A (BCF)
asdanlas Tadfisneanu Tadfianeau Tadfianeau ladfisneanu Tdlefanannlun
(<0.1%) 3EZANTINTINW
CAS#: 50-00-0
Aoy ANNLAN

LYDNANANA A
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wiin 24/29

Tdifeadas

AR INAN
dawai AduUszAansnsaratywosans 33
(n-22nnnuoa/un)
Wasan las log Kon=0.35 Tifidasyn
(<0.1%)
CAS#: 50-00-0
WNUBA log Kow=-0.7 Tifidasyn
(<0.1%)
CAS#. 67-56-1
ASIARDUA
nanieuila: Mobility ge. wnnildaunsadiudeyadasalyil
FoxaWAn AN
fAudunsdnisuauinduls:ansnns hiifiuadias
oy amiunal
daiai Audunzdaisuvouiindudszansnns 35
e filanlas log Koc =0.89 lifideya
(<0.1%)
CAS#: 50-00-0
RQIGT log Kec = 0.44 lifidayn
(<0.1%)
CAS#. 67-56-1
BONANHNLILAN
Asaraulwiin

ToawAnAnLA
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MsARVNIAVEAMsarasin msazansluin asunnlazaipin
avanels > 1000 mg/L 25°C [ T7°F
oy am uaN
doad Asdaanains|  Ansaransluin  [oaunni Tunmisazan|oamni Tunsazan
aranpin o1’ C a1’ F
neadawin azanels > 1000 mg/L 25°C 77°F
(0.1-1%)
CAS#: 7664-93-9
o fan las azanelivun > 40000 mg/L 20°C 68 °F
(<0.1%)
CAS#:50-00-0
RVQIGT azangli >1000 mg/L 25°C 17°F
(<0.1%)
CASH. 67-56-1
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nunulavYRdsmunaivas US EPADO02 ULS4 U122
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sudo
e sdanlad U122 Included in waste streams: K009, - U122
50-00-0 K010, K038, K040, K156, K157
EAGT Included in waste stream: F039 - U154
67-56-1
AuusinmEEEN S UNsAN winlifuennyamuszioy @eadly 35 A Fnnsgaetndu Ui fitesszuing 6 uaz 9 Adsragulsauesitelnfenlunfuewa

o ¥ oa e o Aa jaaa b P o o
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TiumseyiRasdueanuazninuesdudunsy

wpudsannansnndy/uan A auairidala Trsdemadulinungmneussdeiiueegiinng, Ussmea uazieadin,

&
ussadaAiudon agthnguzan g,
sdouduauuNLaa
Forad aanuA | aawun
naadaiTn Y34 (solid or solution, listed under Acidic solutions or acids in solid form)
7664-93-9
14. @loyaiisnAunsvUAS
IMDG Tdléauns
1ATA Tadléauns
U.S. DOT Tadléauns
Tadlfpounu

TDG
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TSCA VAR
DSL/NDSL VAR
EINECS/ELINCS VAR
ENCS URDRe
IECSC VAR
KECL VAR
PICCS URDRe
TCsI VAR
AICS VAR
NZloC Laitenu

TSCA - fiy@anisansiadauvsan 8(b) veigiiyaRnismunuansivursaniganini
DSL/NDSL - snansansiaiilulszmauaunan/smenisansiediuanszmeuaunn
EINECS/ELINCS - iipgansieiifiteg uilylnlmensasedifiudanasmieln
ENCS - msiniiinnssmnheanusiduuazanednivaslsznadih

IECSC - fhydnadessiniinnsdwirasnusidaludsznedu

KECL - sniniiinnssnsnhanusidauszansadiiunnlsziiuudasalszmeinva
PICCS - iin@nedeingefiuazansiadaeslssmeiaiud

TCSI - infunfiansduasnds

AICS - iiydiansinilusesiasiae (Australian Inventory of Chemical Substances)

NZI0oC - ifydsadearaniivesszimneatiafuauss

ANSANNNSVDNLRY nsindnmusndeuresaniy §5 uazieadn
saoudayauusa
dalad wunuaw CAS Aanun | aanuan
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MAC MAC Agean
X atlumede lszéiu
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JOB DESCRIPTION

8. CHEMIST

GENERAL SUMMARY

Under direction from the Plant Manager, Operation Manager, Shift Leader, monitor the safe,
efficient operation of the plant's water, condensate, and steam treatment systems.

PRIMARY DUTIES

1. Monitor test procedures and results by all other plant personnel.

2. Train all personnel involved in the plant's water chemistry program.

3. Make the needed changes in chemical feed to keep all systems in balance.

4. quitor chemical inventories and order as needed. Check different suppliers for best
price.

5. Coordinate cross checking of process chemical levels with chemical supply service

representative.

6. Learn the levels of chemical consumption in the different systems to facilitate trouble
shooting and equipment maintenance.

7. Assist with plant housekeeping.

8. Perform other duties as assigned.

9. Train for plant operator position.

10. Must be aware and play a vital role of quality, environmental, safety and social

management system. (ISO 14001, 9001, ESMS)

SKILLS, KNOWLEDGE, QUALIFICATIONS & EXPERIENCE

Operate from established an well-known procedures under general directions. The position
requires that duties are performed independently with only general direction given.
Decisions are made within prescribed operating guidelines. Make budgetary
recommendations. Informal recommendations concerning short-range planning are required.
Recurring work situations with occasional variations from the norm. The job involves a
moderate degree of complexity. Contacts are normally made with others inside and outside
the company. Contacts are usually made with immediate associates and supervisor.

Must have good knowledge of water, steam, and condensate treatment chemistry for power
plants. Must have good understanding of power plant process.

Education requirements include:

1. Bachelor degree or equivalent experience .

2. requires power plant background capable of reading blueprints and instruction
manuals.

3. high school level math and basic chemistry.

FP-HRA-01-02 Rev.00
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WORKING CONDITIONS

The duties and responsibilities are generally performed in a plant or support services
environment. The environmental conditions generally include ambient inside temperature
and lighting levels and hazardous conditions. The use of protective clothing and/or personal
devices is generally required.

PHYSICAL ENVIRONMENT

COMMENTS

1.

The position generally involves occasional sitting; frequent standing, occasional
walking; moderate to heavy lifting, and carrying; frequent kneeling, twisting and
balancing; occasional climbing; and, frequent reaching, pushing/pulling, and
grasping.

Operation of machinery, and hand tools.

Work with high pressure steam and hot water lines, chemicals and chemical
equipment. Work includes high pressure hydraulic lines, and electrical systems and
components.

Work in cramped or awkward positions at times. Will be required to work outside in
inclement weather conditions. Exposed to noise and a hot work environment. Work
in confined spaces or at high elevations when necessary.

Job requires constant attentiveness and awareness. Extreme pressure may exist in
the event of an equipment failure.

The use of respirators, protective clothing and/or other personal safety devices will
be required.

Wear uniform and groom in a professional manner.

Acknowledge by

(

FP-HRA-01-02 Rev.00
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/Gulf MP GULF NRV2 CO.,LTD.
Inspection Sheet for PM Water Pipeline
| Bquipmens Raw Waaber

Rvi-—POl-C-013-110

R POt -C-013-111

CABRY!- POA - C— 013116

1= POl -C- 1 3=11

Raw Water Pipeline
[ Wik supervisor | Pattanagong | Pattanapong | Pattarepong | Pettanapong | | Pattanapong |
Wigrk Qroer b, . - . : .
Work Permikt to, : : - : 2 -
Date 22-01-22 20-03-33 11-03-22 19-04-12 15-05-33 16-06-22
Trterval
L A% poe Nl Hamal hoermal Normal Harmal o Normal
] bt ol Tight Narmal Mosrial Marrrial Normal Mol Normal
1 3 ot ek Harmal Hcermad Normal Hgrmal Hoemad Normal
3 imget ol b it prrg v et gy Mot passing | Mot passing | Mot pmsing | Notpessing | hot passing | ot pasung |
§_[Lubrosts vebve ¥ mecessery ) Hamal Ml Mgrmal Hamal Figemal Mormal |
V| Cowch vt L Py [ T MHormal Heermal Hormal Hgrmal Hoarnad Mormal |
¥ reapain i =¥ et Pl Sty Basks pard ey Pt ey HNaormal Ml Normal Horrmal Hoamad Mormal
¥ {mpertion sgreg of et Tagrage Sorswagetown | Mo Damage | No Damage | Mo Dgmage | Mo Damage | ho Comage | Mo Damago |
Hote hate Nate Hote: Note Note |
=P =C=013=107
CHRVE =P = C=003=103

GHRVT-POT-C- 0131210

@RV -POT-C-013-118

PWLRTN-MAML-BE-0 REV. D0
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Nong Ra Viang 2

WORK PERMIT FORM

PREPARED BY COMPANY'S WORK SUPERVISOR (nsendeanalffmuysailaegnivguanduilunihauyding

Date / Time: 12-May-2022 16:57 | Work Order No: 20251505 Work Permit No: | 2112002475
Location: Functional Location: Functional Location Description:
GTG21 2112-CG-11MBA GAS TURBINE SYSTEM

Requested by: (100yay 1 laawinuy3gn )

Kittikhun Namwong

Shift Leader reviews attached Job Safety Analysis (JSA)

9 ¢ 4 o
Ghmthaznuniuulmszviavenulasais; JSA)

[0 In efile no.

tumuens Jsa Tugduuudidnnseilnd IM&; szyminuiawviendis)

Z,A Copy of Job Safety Analysis (JSA)

Inunaenas ISA Tugpduuuduun|

Lock-Out/Tag-Out : (M3ABNUAZNITAANEIITY)

LOTO Required

[ LOTO Not required

I Chemical Work Permit (1ufifgafuasnil)

Confine Space Entry Permit (am‘luﬁé’ummﬂ)

Cutting/Welding, Hot Work Permit (11usia/geu ifadsemelvuazanudow)
] Electrical Work Permit (31117131 > 380 VAC %39 125 VDC)
O Excavation Work Permit ((nfinosyadnasilannndindeniiny 100 st

Hazardous Work involved / Are other permits required? Mark each box as appliéable (isu1ﬂ61gmulﬂﬂ1ufﬁﬂiluﬁlﬁﬂ 210 1)

oooon

Working at Heights over 1.8 m.(amﬁls’l'aav'imuﬁ'gamnnh1.8 a.)
Mechanical Work Permit (153iumnnndh 6.8 113 w3e gamgiigand 65 °C)
Radiation Work Permit (1%4fifitafu3sh)

Slings, Rigging and Cranes Permit (&11&?“1%’513»1, IBNUALIATH)

Other Work (1114849 521)

GT21 20K BSI and Package Inspection

Nature of Work: ({ieuaF11a 51002080 U83913)

Refer JSA

Hazards: A58 1534 pszua i, sy, usamdaa, mandl Judwn)

o Y o ¢ é s oo
Stored Energy Source(s): (UHasazaunainufioanadunsie 15y adIng, 2187, mdu dudw)

Prepared by: (Work Supervisor) Date: [5 S0 ?.L Time: D\ ) 7] 0
Reviewed by: (Contractor) Date: f 5 / 5. ﬂi Time: g (bQ
Reviewed by: (Operation Engineer) Date: 1_: ’ 5\ Il 7/?, Time: 0l L}O
Authorized by: (Shift Leader) Date: ﬂ? !ﬂ 17 / Qé] Qz Time: |0 (230
vk’ORK PERMIT EXTENSION RECORD(shift by shift): (n13@ialuayaa , nz fe nz)
Date Extension Request Description Extended Work Open Extended Work Close
Work | Operation [Shift Leader] Time Work | Operation [Shift Leader] Time
Supervisor Eng, Superviser Eng.
Closing permit for first day, Permit needs to be extended. ﬂb_,\_f Bringn A"f#’ DTP,OO
1$-5-9¢ | Comtinwn.  Nark o2’ | An | fomsawid 71200
1
WORK CLOSURE AND TAG-OUT RELEASE (msvufﬁlnnﬁﬁnmsmzﬂaﬂmsﬁan !!ﬁ%ﬁﬂﬂﬁ&dﬁ!)
I have checked the equipment and concluded that: (@SngamuANANToNVeUATDITDSHAUTITVA UM STOMMINA 1Y)
[5\ S0
s |
Verified and reported bv: Work Supervisor )ate: \5/ 5/ 22 ‘Time: 1[6_‘ .00
Tag-Out Release Authorized by: (Shift Leader Jate: 15[5/ 4 Time: {h: Ob  |Work Completed|
Checked by: Operation Engineer )ate: (Vi v Time: oty 7
Work Permit Closed by: (Shift Leader) )ate: ’)S/])’NJ Time: “7 100 /YES ] NO

ESMS-Sa-P-01:Permit-to-Work System

Attachment_A1: Work Permit Form_Rev02



. VGULF

HAZARDOUS WORK PERMIT FORM (iuvaaqry'mri'muﬁﬁéunmu)

A. PREPARED BY COMPANY’S WORK SUPERVISOR (nsentienonulfiauysnilnegnouaugaiduwdnauusins)

| workPermitNo.: | 2112002475
Indicate type of permit requested: Mark each box as applicable (s:uluaunyaUSUASIBAINBOTOY)
1 Chemical Work Permit (\URIReoruaIsIAD) [J Working at Heights over 1.8 m. (3UR2JrUUAZILINNST1.8 L)
1 Confined Space Entry Permit (inufufiduannr) [0 Mechanical Work Permit (I1suAuuinna 6.8 uns 1éa 9runlaundn 65 °C)
O Cutting/Welding Hot Work Permit (s1ugin/iSou Aifinus:n1gTwiia:aonuSou) [ Radiation Work Permit ((MURIRE0TUSIE)
O Electrical Work Permit (:nulwWn > 380 VAC r3a 125 VDC) [ slings, Rigging and Cranes Permit (suiliady, sonnaziAsu)
[ Excavation Work Permit (guiifisavaanadluuinnsindoiriniu 100 uu.) I Other Work (nU3U® S:u)

Personnel performing work: (UnAaNRUZURIL)
(susneBogUiiAnusunsena:HinRoUSUBABEU WU Fondwnu, YURURNU, GURURIuUASUeniA, giths=5alw iDusiu)
nstlidstwdeUfumsuuINNSumslFariistetodulonansiuy
Name — Surname (§0-UUana) Attendant (IE)ns:33)/Firewatch Personnel (dl“'lﬁl'ls::?u'l\l\%thers(é;uq)

Pattananang Pr, Wark sunervisar

Kittikhun Work suparvisor . [ ﬁj&l.;. 3{2
¥

F1a59LA NS 3
£l g8

Mavawut  Promon < J31 Bt 4 S v/
b I ) L

- )

- =
]

Plant can support the hazardous work permit and prepared effectively to prevent operation failure and accident.
(heuEnlmRSoumafiv-aduayunIsineruiidossunsipogiUsansnwidoilioUauiuaURAInAIA-NS=UoUNSWARTATOT)

Work Supervisor Sign: Date: (5uﬁ) 1S—May—22 Time: (10a1) '1@“ Q‘. Q
Contractor Sign: Date: (3uf) \4__ - §— 20727 Time: (19a1) (¥ :4'5
Operation Engineer Sign: Date: (3uf) 1§ 751 1t Time: (19a7) O 4%
Safety Acknowledge Sign®: Date: (3Un) IS/5{ 22 Time: (19a) [0 4¢
Shift Leader Sign: - et vt ey v - Date: (3Ui) A& /@ / .94' Time: (19a7) \0 N4
Operation Manager Sign: 2 ([LQ){Q?D'\j ¢ 24 Date:(ﬂﬁ)___lﬁ f&‘ﬁL Time: (I:)a'l)__ Jo__%
Plant Manager Sign: — Date: (Jun) —_— Time: (19a1) —_
" B. WORK PERMIT EXTENSION REGORD, Shift by Shift (nssioluounyn, nssions)
Work Supervisor Sign: Date: (5uﬁ Time: (10a7)
Operation Engineer Sign: Date: (5uF'i) Time: (10a1)
, Efety_Acawledge Sign*: = Date: (3uf) Time: (10a7) = =

Shift Leader Sign: Date: (5uﬁ) Time: (toan)

Operation Manager Sign: Date: (5uﬁ) Time: (10&1)

Plant Manager Sign: ™ | Date: (5UH; i — . Time: (t0a1)

\)\e Hazardous Work Permit is valid for only one shift duration. The extension is allowed but not more than 1 times. The atmaosphere and site is re-evaluated at work leader
shift change and a new permit must be obtained by the on-coming work leader. After 1 time extension, If work is not complete, new Permit form is required.
(ueuryariausunsnetongrtian:indu Astiauisnrsengldntivasilunsaiuaunyin NMsnsoedouanwiiunAriu THAortN-ALNTHUIBUGANTUNTSAsovan Wikl Haa
nisregASIA1 Kinnudiluia§eauysni sesnsenvayaadiuluuwesuluinl)

C. WORK CLOSEOUT AND CLEARANCE (nsUaununa:tns:uunaugnio=tdiuuna)

| hereby declare that all mechanical/electrical tools and devices have been removed, all personnel have been withdrawn. Plant cleared and brought back to normal
operation.(VWIFNBUBUTESN Tirnsindeutneindaalio/indosna/oUnsnilwin nasnsurihdsnuwusinuSioruRiDudunsteiduusoundo wiouRiv:Uns:uu nauingnio: s
iFUIASoInILUNG)

Work Supervisor Sign: te: (5uﬁ’) | %/@ {/’Qongime: (10a1) l b_'_ﬂﬂ

Contractor Sign: : te: (5uﬁ')_ i 17 -E,_-'l 0 Time: (0a) | \\im o

Operation Engineer Sign: te:(Bun) | (§<2Y ~ /| Time: (10a) [t Work Completed
Shift Leader Sign: te: Gun) | 4 [0§/dd | Time: 0oan) 1% @b

Operation Manager Sign: | g _ ti(:iuﬁ) 1676 1] Time: poan) Jp-vo B /

Plant Manager Sign: =L Date: (3uh) —— Time: (10a1) SR fYEs [ .. NO

*Safety Acknowledge Authorization: SHE, Operation Manager, Maintenance Manager and Plant Manager, respectively,

ESMS-Sa-P-01: Permit to Work System Attachment_2: Hazardous Work Permit Form_Re
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SAFETY CHECKLIST - Type A
(srensmsavdeunoiudaenfivds:inn 19)

Work Parmit No.:

2112002475

Part-Vi : APPLICABLE TO WORKING AT HEIGHTS jrmnssacsspunasabmssfisd e gy

The .o:u&im Is safety precaution, Tick In the box provided where appropriats, ** la REQUIRED PRECAUTION,

_ H Warning lighting provided. a

(@iwacyryanuidiounvy

R_ Communication with Control Raom established

?u*\iﬂ_.!.- TO ALL WORKS [snain MU
E System isolated with lock and lag B PPE available / in uso. B Affected persons/partied notilied.
(s:uLWaANTUgNAAIEN, Aon,ivoulne) (RuUnsnindiulaaniuuwiaulss ) (G gnlssuwas snufRnuoToy)
S Tools/equipment are inspecied. E Clearly marked with signs, E Proper Safety Equipment located,
L LT C ] Aulenivuiia=nateod1aaaag (3nIRSULIASOITONIIABANY)

Safe exit path known by all workers. (URG#Avunsutisiduniaangnidu)

B Work Planning and emergency actians provided.

T
_ _ Ec for erection |

o Rsccher 1l e oy e stabls

(UnsniAtALUs:naUIutusu nSe

Ouln fiovdanwivaonnu 115

_ _ Scaffolding has fall protectlon. n

Ladder installed, walkway provided,

Handrail must not less than 90 cm |

(uguioalis:uunou Douln GRou

:Usnarunngulutioundy 90 o u )

Platform of # 2caifang mus)

be fixed and al least 80 cm. In width
(@uBudioaianss, Bandu na:Giasnsng
oguion B0 B L)

Waming slgns, Inspected, approved Tag

_ _ Cover provided for open floor or

over 90 cm. guard rall provided
(Houlndunsau nSals1anuAnga

Tuliound1 90 v U )

a0 wiFou a: s umastiun J,Tdueiaun

The width of ladder must not less than 30 cm.

(AoILN3WaUTATUGOUNTA 30 B, )

371" Jaonfia”®)

iPart-Vil ; APPLICABLE TO WORK RELATED OHEMICAL [s1e0 nsuruHir
Pl g dcermdhiauno e (@IunoUMSHIIL udaifanggnitu) SDS requirements reviewed by workers E Rubber gloves, sults, faceshleld ele,
m JSA/procedure reviewed and communicaled Lo all workers (nuhou JSA/3EUFORNIL .m:m‘_mﬁ_mr_nnm,_ WNNAUNSIY (wdnuwnunauna: il varimualu SDS) (nSuunulouy, yana:zns:Usntinnuaisind)
iPart-11 ; APPLICABLE TO HOT WORKS #: o] D Chemical spill control kit prepared D Nearest eyewash/shower/spill kit known
._H_ Combustible materials kept away over 10 m. D Prolection from nearby combustible materials. (eUnsnilasniuaisinisoinawsoulivu) ey hutrpbreuloseranddin
(3anlalwagri1yengariniuuInng, 10 1wns) (Ds:33antolwiifuISuS orutnEIRey Thia sectlon ls ONLY for " T it wsnd,
D Nearby floor openings covered D Flre watcher, 30 min check after work completed D Fire extinguisher provided D ire watcher is assigned
@urhiUndnsUnDofiua:Snlwns: Ay (@itis:5uw, nanagouu 30 uniifodnsaeatouur) (InSeudusuiwadia:wiouTdau) (Ddhins=533Tw)
D Combustible gas tested _“._ For gas cylinders; proper amester, 5-year tested and D Non-sparking tools required D Appropriate leak detector used
(@msasoedannlalwiauisunu) proper valves such as CGA installed (HindaulaRTuriniFinAUs:nelw) (GinSounsoadnansiolw)
D Fire extinguisher avallable. Rating al least 6A-208 (tuieAuAlEURoIUMsAsaedouna & U, Angunsni D System properly purged or cleaned D Grounding or bonding installed
g TOAUIWE i iy 6A-208 I5uSIomRUATALY Twioundua:o 1daliunsu (6u CGA) (fimss:ure/riaponua:aanaislolwigo) © (MmssvanuFiu hSomonnuUs:9IWWISHUSowIED)
D Faceshield is required for welding task_ (gnidoudeuasundninauibay) [Pari=Vill : APPLICABLE TO EXCAVATION WORKS [enury MBUNIUYA

iPart-11 : APPLICABLE TO LIFTING WORKS {swun’

wonlaunelBiusy

D LIfting Flan provided
(MEOUILLNSBNTSNED)

D Litting load chart is reviewed
.:c:u:s._m|_._ﬂ:.sn._x_u::._mciu._mca..:.

D Crane operators cerlificated,
.:._pnca:u:m:c._:w:mu._s._c:s:SS

D Posses crane Inspection certlficate,

[Buanssoamwdudu Ug, 1{egiui) Js. 2 (ndoum]

D Lifting area in safe conditlon |.e. safe distance
{rom electrical high voltage and stable ground
(anwwunUENiinoIUUAOAND 16U KRINEDIWISIGY

& -
naswuinoWGUANIISY)

_ Lifling equipment i.e.

ings, hoists, haook, shackle and
e bl i oo i wnla ook
(QUnsniffunidu ade, san, mxve, Hosldadnegluanwi,

Tauuldogtlaonie)

L

MVUAVOUNQU, NS TWXEI0XEN)

O

Walch man is assigned
(GAudhs:baRusianirinau)
Warning sign for pipelines and cables already installed

(GnnsmnauDwBusnIuarioiasaeIwiszL)

o O

(GonauBnuINNGn 1 2 1WAS fiduDdUlARGEeINUINKALLINNG 1 1UAS

D Digging by hand tool only.

{AwldinSoudins <b_scnc_=,.=m5

Do nol have llammable malerials.

ioalutsnqlolwusiorurrinsynet:)

_ Underground plpelines and cables already Identified.

(nsuswndunuariona-aelwlhaundo)

:fiovDpunsndOoufiudiun:ane)

When depih is more than 1.2 meters, ladders are prepared, the end over 1 m._and land slide protection is also required..

Pari-I ; APPLICABLE TO MECHANICAL WORKS [swor

Part-IV : APPLICABLE TO ELECTRICAL WORKS [»

_ _ Qualifed person as required by law,

(@UFURUTALWUNISaUSLUANTAUTE)

_ insuiated toola requiied and available _

_ Grounding system inslalled

uaRuSsuSoundo)

Workers are notl wearing loose clothing, jewelry or metal objecls

{nurinulUaoudotinngasy, TuasuimounSoaus:aufiinontan:)

Part-V : APPLICABLE TO RADIATION WORKS jrmn amsrracunc unbscaiodnlurmll s8]

_u Temparary shielding
(Dingovruesaanotwiou)

—U Face shield, pressure/heal proof suit
(IpSEUNS: Rl gaNUAIIEDLY)

D Long sleeve shirt

:mr_m_.-_w__..__._muci_u.n_:\c:év

— — Leather gloves

(inSounudondul3l¥snawruag

_ _ Syslem drained and depressurized or

de-temperalture to extent possible.

(Ans:uuwasnu IuonowhAunsoangrungdadirioglu

s:auiidaonie)

_ Safety distance in

(s:ys:=udananvlumsaiusiads:u: —_iuas)

mater(s)

Radlography team uss personal dosimelry,

FrnsauaUnsnidnsedd: A
? 3

winawlgony
_ _ Fire extingulsher rating as lesst 6A-20B in place.

Aus:Hupiiion 6A-208 AUAGAIY

_ _ # of Licence of R:

(qunsnianpsdiluayrym; .c_ms.u::oze,_s"v

_ Wamning slgns or rotating lamps provided.
(Asmnsuulhuidsuna:wiFauswluFuAonesid
_ Radiography equipment is in good and sate condition,

(1ndounnuSiadaniwina:UaonAuranisiou)

Operatlon Englnear N Date: Time:
(Print Nama: audo) “3 ‘R @ur) 16 ~ 2 (087) (030
Work Supervisor Date: H mlomlNN Time: — o : mu
(Print Neme: aafe) U "~ U.U.\H‘ @ur) {081) i

Safety Acknowledge Authorization Data: Time: v
(Print Name: avio) $ILMH.&VQ\.. Buf) ﬁ.m \\ m\\ N\M (28n) _ O . V@

ESMS-Sa-P-01 Permit-to-Work System

ATTACHMENT-3_Safety Checklist A_Rev.01




SAFETY CHECKLIST - Type B (snenisnsovdaunoiulaannauszinn U)
VGULF

This checklist is a safety check for CONFINED SPACE ENTRY or HOT WORK Task
luumsovaounoulasnisUsNnG Iduluunsavaouailddksusutunduanif néo nuﬁria'[ﬁlﬁnnmué’aun§ads:malv»l]

Location of work (anquRUfuAuL):

GTG21

Work Permit No. 2112002475

Description of work (anuruzgnu):

BSI 20K inspection GTG21

ATMOSPHERIC TESTING RESULT (wan1snso9dniazus:iduaniwainac)

Initial 0™ | Time @) | Time @™ | Tme @™ | Time ™ | Tme @) | Tme ") | Time @’
Condition v ol 1030 [ V1.0 1900
i Result Result Result Result Resuit Result Result Result

Oxygen 19.5% - 23.5% 209 30 994
Flammable <10% LEL [} [} 0
Other:
Temperature Condition <40 °C &4 >4 & L
Test performed by Operation Engineer Nowioa ) Nm},\ N\W\/(WV\\’\
Acknowledge result (Work Supervisor) A /\,.l DrOa | I~

Note: Testing must be carried out before entering and during performing task, The routine testing is also required. The frequency of testing would be continuous, hour, 30 minute,

1 or 2 hours depending on conditions that might affect to aspheric condition in the confined space. If the confined space vacant for more than 30 minutes,

)ﬁtmosphere must be tested before anyone re-enters the space.

INSTRUMENTS DETAIL {gnea=iSurgunsninsavin

Instrument Used (Model and/or Type) Serlal # Last Callbratlon Date
[Ineuiionlinsoesa (Su na1so wu)] (nuneiavindon) (GuRrhnisseuiriounSudngn)
gQ‘"‘ig«.w “ag3o [ - 5‘22
1

PREPARATAION (N1SIAS8UNISINIIU)

E’ Isolate with lock and tag

(fnsAanenw&auu, dannoyiina:nvoulie)

Continuous ventilation established
(FnlADNNSS:UNgDINIADENIFDILDY)

s=UU, o, aenin-oon, garoNInuA)

D Cleaned, drained, washed, and purged incl. inlet or
discharge lines, instrument connections and loops

(Onsrianonud:onm, dreaisinboon, Taiisdunsigoanann

ﬁ Posses Confined Space Entry certificate and Valid

(LunseusuMsHaUTURSUSNAA)

—
D Possed Medical Check-up report and valid

{Dwan1snsovgvmwiis=usrinviuluRsuamAlilus=e: AR KUR)

m Procedure reviewed with each workers

Ve (Iﬁn"\msnunou5§ua:\7umaun'lsrhu'1uﬁu@Uﬁﬁﬁmuuéo)

B"Working sign posed, boundaries established

_ (Mhnsanleidou, AuluNWUR)

Employees informed of confined space hazards

.IIf{wﬁnuﬁurmmwn:uuwvmi'lll.l'l'i'!mTul'ﬁhlwanr

D Attendant stationed (InSeUWItis=33I3180)

m" Initial asmopheric completed GnanwonAnouSuaunEo)

Lﬂ Describe method of rescue (s:ud8nisgoirdaijenarnaniauksoliuvionans

EQUIPMENT REQUIRED FOR ENTRY AND WORK (gunsnifsniduadnsunisrinanu)

E Direct reading gas detector

(indavdnifanawnsnsuaAlalnensy

Safety harness and lifelines

(@uSnnoUsnela:-anuygoutiny

Hoisting equipment

(oUnsnindiuna:snson)

Powered communication

Respirator

D Protective clothing

(aUnsniZoans) (nSovdoumela/miinnin) (gaUauriu)
D Lighting SCBA or air purifying respirators for entry and standby personnel D Fire extinguisher
_(@Unsnidovad) (mSsuindagdoarelvlazgiouingo) (AVIWAY)

Wy R

Method of Communication with Attendant and site's Control Room
(s:ud8MsAeansius:nIwgURIRNUNa:gIths:5y, Msdoansiufiounounuvaulsslwwn 13U Sngdaans, unkdn, Foarsnadnidanlnensd IDusiurdaiuuionans

Operation Engineer 7 Date: f & - Time:

v 7)
(Print Name: aJ0) (Gun) s 9’ L(loaﬂ) 0(7 5 )0
Safety Acknowledge Authorization Date: . - |Time: A
(Print Name: au8o) (Bur) [S 7 " L2 |1oam LO ! b
Work Supervisor Date: Time:
(Print Name : audlo) (3un) 15-05-22 |@oa) ]rﬂ_ %b

ESMS-Sa-P-01 Permit-to-Work System
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S Gulf

ENTRANT LIST

N Name lime
o e In Out In | Out In Out In Out
\ | PN BN SbITSLNE2E )BiaS
9 “ﬁrfgf U)o s [4:AZ | \4\5]
}_ b
)
|'Li_-_"'-.
o
P O,
Attendant Signature | K 1\ dunVe Complete Date | \S-0s-202L | Complete Time | 560

Attachment_A2_Confined Space Entry REV, 1 July 15, 2018
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Date/ Tufi = 15-May-22
Job/ Toa14 : PM Gas Turbine

-
Work Location/ Equipment No./ a_ﬂnmu AU

~wGULF

d a d 4 v
wuuressumsimnzvianuennulasnsi (Job Safety Analysis)

Gas Turbine LM6000PF+ G 'TQ 1
2

WY JEA Ne,

1SA-MM-PM-002

Refer. WI-MTN-MM-02 m311ga3nuun3aaneriuiiea LM6000 PF+

Prepared by/ finvivenn/the : MM Section pprmrd by 9yiRlaY : ﬁ‘y L (.
7
Residual Risk
Item No. Step of Work Potential Hazards Risk Control Measures .
B h . | . 4 g . . ANMTHUTINGINNN
Tunouin YumpoumTiam SumNEeIBAaYY TAUANUTHIS masmsaavnn Joaitu -
arsnrugs Joatuuds
R r A . . v J. A - &
1 AT70ABY Gas Turbine surface AUENIM#B |1.1 A1113BUIIN Gas Turbine Casing Aeyana = thunan 111 mwld pPE Hug nazgafieJaaiuanuieu oaniuld
k) 3 o - v Al A A A ~
MnT149 C° 112 inmdoanusziasz 3 waz hifffdaviuduiivao oyl
2 A370@8UMT 3 1TULRT Hot Air pipe 1aziinig - (2.1 sl iAo mdaednsmaninu | deynna waz demiwddu = [2.1,1 veauami1am (Work permit) oansuld
Retighten Rear Isolator 1A @13 Connection  |8UA310010A171A07 0154951 s aasns tunan
Flange ATNF Torque MATHUA Inspection Sheet |2.2 THgR AoyARa = thunan 2 2 2 YRy AU (Work permil) caniulé
¥ . a A A . . ) . . A i ~. >
FW-MTN-MM-02-01 2.3 HIHHAUTDDHUTM T 1111ﬁllﬂﬁﬂ'|5 ABYAnD = IJ“-Iﬂﬂ'N 2.3.1 ﬂﬁlﬂ’auﬂn“ﬂlziﬂ\ﬁ“ Uﬂﬂiu.]ﬁ.
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[/Gulf

Contractor’s Name List

Project Name

Limited

Gulf NRV2 Company

Contractor Company

Name

GE / FieldCore Company

GNRV2 LM6000PF+ GT21 (U6) ESN:616111 20K BS! and

Date/Time 14t — 15t May 2022 Purpose of work Package Inspection

No. Name Nationality | Travel History (past 30 days) | Remarks
1 Mr. Sanae Chanahan Thai Thailand, Samut Prakan GE - CPM
2 | Mr. Mongkol Pongchan Thai Thailand, Ayutthaya FieldCore - Mechanical TFA
3 Mr. Kowil Nilkhan Thai Thailand, Sa Kaew FieldCore - Mechanical TFA
4 | Mr. Gorngritcha Korpkoonchai Thai Thailand, Bangkok FieldCore - Mechanical TFA -
5 | Mr. Sirisak Suksakorn Thai Thailand, Bangkok FieldCore - Mechanical TFA
6 | Mr. Chatree Lekpetch Thai Thailand, Rayong FieldCore - Controls TFA & Mapper m
7 Mr. Waravut Prompa , Thai Thailand, Rayong T‘E:lf n:i- '::"?EET““E{,‘EE%L
8 | Mr. Pairat Panwong Thai Thailand, Rayong FieldCore - Mechanical Craft
9 Mr. Udom Kanchanwong Thai Thailand, Rayong FieldCore - Mechanical Craft -

Confine space approve

10 | Mr. Anucha Saengarun Thai Thailand, Rayong FieldCore - Mechanical Craft
11 | Mr. Vitsawa Saenla Thai Thailand, Rayong FieldCore - C&I Craft
12 | Mr. Jirasak Jiowaew Thai Thailand, Rayong FiquCore - C&I Craft
13 | Mr. Suriya Wanichlaksamee Thai Thailand, Rayong ESCO - Engineer
14 | Mr. Worakorn Saengsawang Thai Thailand, Rayong ESCO - C&l Group Leader
15 | Mr. Theerapol Deshlite Thai Thailand_,Rayong ESCO - C&I Technician

.

ESMS-ES-P03-WI-01: Access control for COVID-19 Pandemic Prevention

Attachment_A2: Contractor's Name List_rev.0
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Pattaya International Safety Training Center Co., Ltd.
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AND HAS BEEN ASSESSED AGAINST AND MET THE LEARNING OUTCOMES OF DPLW IN CONFINED SPACE REFRESHER TRAINING CRITERIA IN
s 2/ 1 <y 2/ 2/ 2 ja o
AVTUNTILLUAD, HAYDY IR, HAIUANIIU, G114

A TRAINING COURSE ASSISTANT & RESCUE, GRANTING PERMISSION, SUPERVISORS,
OPERATORS WORKING IN CONFINED SPACE
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PUTHIUN lo NTNYIAN WA, ool é%? MUABIY B TUT @ NINGIAN WA, Ww&bE

Date Training on: July 02, 2021 YA Ussanim Expiration on: July 01, 2026

(UsearuniFEm)

Te™ 38 195 818 | Mobile: 088 642 6659 | www.pistc.cc
137/10 Moo 4 Takhian Tia Banglamung Chonburi 20150, Thailand
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Pattaya International Safety Training Center Co., Ltd.
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A TRAINING COURSE ASSISTANT & RESCUE, GRANTING PERMISSION, SUPERVISORS,
OPERATORS WORKING IN CONFINED SPACE
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General Safety Meeting Attendance Form

Meeting Presented By: _unidualng

LEFROIOK

15-£-22

Date of Meeting: _3uf
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<k°_/

Topic : _Aotafnuiulgianu B,
Personnel in Attendance:
No. NAME-SURNAME SIGNATURE Important Points to Cover: ‘
1 |Mr. Sanae Chanahan —~ vwpoanu ST7/ 7 nS(,QO{"ﬂﬂ/l
2 |Mr. Mongkol Pongchan QMMJ ‘
8 |Mr. Kowil Nilkhan Hori1l ,v
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7 |Mr. Waravut Prompa (ﬁ (S@/\/W‘Jl/
) s Mr. Pairat Panwong ]}7 ; \/c{\} \Q Employee suggestion/comments on subject:
8 |Mr. Udom Kanchanwong ‘L@A&M Q " 1. TArihnsmsovdauunsmsis:ylulenans Work Permit azUfjUs
10 |Mr. Anucha Saengarun \W 2UNINSIASH
11 [Mr. Vitsawa Saenla Qj\v 2. nsiiiune:Fedldisulenans work permit iouISLUFURIU
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GULF GNRV1 GAS PIPELINE AND METERING .
‘ 7Gulf NRV1 STATION PROJECT J ST
N/A

DCVG REPORT Doc. No.

6. RESULTS AND OBSERVATIONS
6.1 SURVEY RESULTS

Test results showed that no defects (Category 1, Category 2, Category 3 and Category 4
based on NACE SP 0502 classification of coating defect severity) was detected at the time of
testing. The entire pipeline from KP0+000 (SN7) to KP6+725 (GNRV1 Metering Station) was
shown to be without any evident defects coating.

All HDD/Bored crossings under an asphalt covered road, which prior to tie-in during
construction was individually current demand/drainage tested in accordance with NACE
TM102 and found to be free of any major coating defects at that time.

This result further emphasize that the pipeline is well coated with no defects detected from the
survey,

7. CONCLUSION

The test results from the DCVG survey show that the GNRV1 pipeline from KP0+000 to
GNRV1 Metering Station KP6+725 is without any identifiable coating defects at the time the
survey was conducted.

It is expected that as the pipeline settles and with changes in the environment that this
condition will change with time.

8. RECOMMENDATIONS

At this time it is not recommended to perform any additional works related to the pipeline
coating system, other than to conduct routine monitoring surveys such as DCVG in keeping
with the PTT standard operating procedures for transmission pipelines.

9. ATTACHMENT

Attachment A: DCVG Test Condition
Attachment B: Photograph during survey
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GULF GNRV2 GAS PIPELINE AND METERING | & % ST
. FGUIf NRVZ STATION PROJECT ! J
FIT

DCVG REPORT Doc. Mo, HIA

6. RESULTS AND OBSERVATIONS
6.1 SURVEY RESULTS

Test results showed that no defects (Category 1, Category 2, Category 3 and Category 4
based on NACE SP 0502 classification of coating defect severity) was detected at the time of
testing. The entire pipeline from KP0+000 to KPO+170 (GNRV2 Metenng Station) was shown
to be without any evident defects coating.

All HDD/Bored crossings under an asphalt covered road, which pror to fie-in dunng
construction was individually curment demand/drainage tested in accordance with NACE
TM102 and found to be free of any major coating defects at that time.

This result further emphasize that the pipeline is well coated with no defects detected from the
sUrvey.

7. CONCLUSION

The test results from the DCVG survey show that the GNRV2 pipeline from KP0+000 to
GNRVZ Metering Station KP0+170 is without any identifiable coating defects at the time the
survey was conducted.

It is expected that as the pipeline seftles and with changes in the environment that this
condition will change with time.

8. RECOMMENDATIONS

At this time it is not recommended to perform any additional works related to the pipeline
coating system, other than to conduct routine menitoring surveys such as DCVG in keeping
with the PTT standard operating procedures for transmission pipelines.

9. ATTACHMENT

Attachment A DCVG Test Condition
Attachment B: Photograph during survey
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NAN1INIIVTMNNVAIMBEIINTIANEY GEO PIG

INSPECTION SERVICES

Customer China Petroleum Pipeline Bureau
Project 12" x 6.70 km Natural Gas Pipeline
Project no. 1802019

Date of Report 16-0ct-2018

Revision 00

4. Inspection Results
4.1 Reporting Threshold

Feature Types Reporting Threshold / ID (%) Wall Thickness (mm)
Reduction/Dent 2 10.31
Ovality 5 10.31
Ovality with dent 2 10.31

*Ovality = (IDmax = IDmin)/({(IDmax + 1Dmin)/2)

4.2 Inspection Findings Summary

Feature Types No. of Identification Smallest ID detected
Reduction/Dent 0 nia
Ovality 0 n/a
Ovality with dent 0 n/a
4.3 Feature Statistics
Feature Types No. of Identification %ID
Reduction/Dent 0 n/a
Girth Weld 571
Bend 37
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1. D=DCVG/ACVG 4. M=MFL PIG
2. C=_Close Interval P/S Survey 5. W = Wall thickness inspection

3. G=GeoPIG
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Monthly Gas Leakage Check GNRV2
vGULF i

(M/R Station - GT Enclosurc) ot 6/ / 2023

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

Area 1 : Line Natural gas after 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 GT11 enclosure
Atea 5 : Line Natural gas of fuel gas heater

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

Natural gas pipe line check Leak check Surface check
Area 9 L cak, No leak Remark
Equipment Normul Abnormal
(LEL > 0%) (LEL = 0%)
Area | Valve 0801110 Gas Metering A
MR Station | Wamral g pipe line
Area 2 Inlet and Outlet Gascomp No. |
Gas Conp Inlct and Qutict Gascomp No.2 /2

Walvie (i11% 1 Pressure paupe (M0 Filer] s
ke U141 Pressure transmiter (081 Filierd f / 1l
Bypass valve NOY Gas Filter 7
Valve NOUIT Gas Filter A

Area 3 [Purging Niropen {(N2) vaive 7

GT1I iGas Filter drain valve /
iGas Filter condensate indicator valve 7
Gas Filter venlilation valve 7

Bypass valve Mad Gas Filter
Mabural gan pups Jis
iGas Flow meter
Area 4 Consral valve No1HE1 Enek
GT11 Enclosure [Veént valve nauid Enclosure

Natwal gas pipe ling
Valve l1ﬂ1lIE'|Prcssurc zasge (A0 Filter)

Walve #1147 Pressure tramsmiser (R84 Fillerh
Bypass valve A8 Gas Filler

Valve NaU91 Gas Filter

Arca 5 Purging Nitrogen (N2) valve

GTI2 Gas Filter drain valve

Gas Filter condensate indicator valve

Gas Filter ventilation valve

Bypass valve ©a Gas Filter

NN

NNNMNN N

Natural gas pipe line
(Gas Flow meler

Arca 6 Control valve NBULAT Enclosure
GT12 Enclusure |Vent valve A0WAN Enclusure
Natural eas pipc line =

Py

NN

Remark:

|in Case of Abnormal , Please Issue Notification

Notification Number: -

Notitication Description: —

Recorded by :

Veritied by : _

FW-OPT-14-01 Rev.02



~GULF

Monthly Gas Leakage Check

(M/R Station - GT Enclosure)

oo GNRV2
ant :

e A/3/503%

Description : Please check Natural gas pipe line accrodding area of was 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 GTI1 enclosurc

Atea 5 : Line Natural gas of fuel gas heater

Arca 6 : Linc Natural gas after fucl gas heater 10 GT12 enclosure

GT! | Enclosurc

Vent valve NBUWY1 Enclosure

Maiural g 1LIL las

Arca 3
GTI2

Valve RO Pressure gauge (M8 Filter)

Valve ABU Pressure transmiter (NAY Filter)

| Bypass valve 19U Gas Filter

Valye @447 Gas Filter

Purging Nitragen (N2) valve
bgas Filter drain valve

{Gas Filter condensate indicator valve

[Gas Filter ventilation valve

|Bypass valve a4 Gas Filter

Manural pas pipe line

Area 6
GTI12 Enclosure

[Gas Flow meter

[Control valve ABUI Enclosure

Wl yalwe AL Enclosure

amral £ pipe |

Brmark

Natural gas pipe line check Leak check Surlace check
Area Lcak No leak
Equipment Nonmal Abnormal
(LEL>0%) | (LEL=0%)
Area | Valve 800110 Gas Metering s
M/R Station Natural gas pipe line
Area 2 Inlet and Outlet Gascomp No. |
Gas Camn Inlet and Qutlet Gascomp No, 2
Valve ROULT | Pressure gauge (18V Filter)
Yalie ML 1 Pressure transmiter {014 Filieri
Bypass valve 18 Gas Filter
Valve NOUY Gas Filter
Area 3 Purgine Nitrogen (N2) valve
GTh 'Gas Filler drain valve
-Gas Filter il indicator valve
[Gas Filter ventilation valve
|Bypass valve a4 Gas Filter
|Natural eas pipe line
-Gas Flow meter
Arca 4 Control vabve 101191 Enclosare

Remark

Notification Number:

Notilication Description:

In Case of Abnormal , Please Issue Notification

-

Recorded by =

Verified by : _

FW-OPT-14-01 Rev 02



~GULF

Monthly Gas Lcakage Check

(M/R Station - GT Enclosurc)

Plant :

Date : \_4 ‘ 5/1(1})\

GNRV2

Description : Please check Nawral gas pipe line accradding area of gas pipe line

Area | @ Line Natural gas afler M/R Station

Arca 2 : Gas Compressor

Areu 3 : Line Natural gas of fuel gas heater

Arca 4 : Linc Natural gas afler fucl gas heater to GT1 1 enclosurc

Area 5 : Line Natural gas of fuel gas heater

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

GTI1 Enclosure

Vent valve I"ilﬂ'l..ll"lT'I Enclosurc

Natural gas pipe line

Arca 3
GTI12

Valve N0 Presva gauge 10U Filsel

Valvw ML Pressure transmiter (AL Falerd

Bypass valve 81 Gas Filler

Valve ABUA1 Gas Filier

Purging Nitrogen (N2) valve

'Gas Filter drain valve

'Gas Filter condensate indicator valve

iGas Filter ventilation valve

R EA e
Bypass valve ¥iad Gas Filter

‘Natural gas pipe line

Area 6
GTI2 Enclosure

iGas Flow mcter

e
Caempal valive 0N 1 Enclosug

'Vent valve N8N Enclosure

Natural gas pinc line
LGN CR L R

Remark:

Natural gus pipe line check Leak check Surface check
Area Leak No lcak
Equipment Normat Abnormal
(LEL>0%) | (LEL =0%)
Areal Valve 881110 Gas Metering 7
M/R Station  {Natieal pas pine
Area 2 Inlet and Qutlet Gascarnp No, |
Gas Comp Inlet and Outlct Gascomp No 2
Valve RDULAT Pressure gauge (ADU Filler)
Valve NBUMI Pressure iter (NOU Filter)
Bypass valve 19U Gus Filler
Valve 19197 Gas Filter
Area 3 Purgine Nitrogen (N2) valve
GTIH Gas Filter drain valve
Gas Filter cond indicator valve
Gas Filler ventilation valve
Bypass valve ¥ad Gas Filter
Natural gas pipe ling
Gas Flow meler
Area 4 [Control valve NB1I41 Enclosure

Remark

Jin Case of Abnormal , Pleasc Issuce Notification

Notification Number:

Notificalion Description: =

Recorded by :

Verilied by = _

FW-OPT-14-01 Rev,02



W GULF

Monthly Gas Leakage Check

{(M/R Station - GT Enclosurc)

Plant

Date :

PLAEY

GNRV2

Description : Please check Niatural gus pipe line accrodding ares of gas pipe line

Area | ; Line Natural gas afler M/R Station

Area 2 ; Gas Compressor

Area 3 : Line Natural gas of tuel gas heater

Arca 4 : Linc Natural gas afier fucl gas heater to GT11 enclosure

Area 5 : Line Natural gas of fuel gas heater

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

Natural gus pipe line check Leak check Surlace check
Area Leak No leak Remark
Equipment Normal Abnormal
{LEL > 0%) (LEL= l_]"_..._L‘
Area 1 Valve 88N110 Gas Metering
MR Station | Natural gas pipe line
Area 2 Inlet and Qutlet Gascamp No | K
Gas Comp I!nlc( and Outlet Gascomp No.2 [_,.
Walve MU 1 Pressure gauge (NOU Fibter) [
Valve 00U Iressuie rnsnsiter {104 Filter) 4
Bypass valve AoV Gas Filter i
Valve NOUIUT Gas Filter i e Ve
Area 3 Purgine Nitropen (N2) valve 7,
GTH Gas Filler drain valve / =
{Gas Filter condensate indicator valve 7 7
{Gas Filter ventilation valve _/-
Bypass valve 184 Gas Filter -
Natural gas ninc line
HGas Flow meter —
Area 4 [Conttol valve N@W191 Enclosure <
GTI 1 Enclosure [Vent valve o141 Enclosure
| Nartural gusﬂpe line s
Valve ROUIYT Pressurc aauee (MU Filter) £
Valve 1L | Pressure |um.m1|.|,1-l|inu Falueeh =i
Byvass valve N8U Gas Filter Ve
Vatve N@UAN Gas Filter A
Arcas Purging Nitrogen (N2) valve [_,
GTI2 Gas Filter drain valve /!
| Gas Filter cond indi valve L
(Gas Filter ventilation valve /
Bypass valve ®i3 Gas Filter B
Natural eas pipe line
{Gas Flow mcter =
Area 6 [Conurol vulv:eitlk!‘lf‘l Enclosure G
GTI12 Enclosure |Vent valve 10141917 Enclosure
"Natural gas pipe linc 4
Rinaik. —
In Case of Abnormal , Please Issue Notification
Notification Number:
Notilication Descriplion: —
Recorded by :
Verilied by

FW-QPT-14-01 Rev.02



wGULF

Monthly Gas Leakage Check

(M/R Station - GT Enclosurc)

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

Area | : Line Natural gas after M/R Station

Arca 2 : Gas Compressor

Area 3 : Line Natwal gas of fuel vas heater

Arca4 : Linc Natural gas afier fucl gas heater to GT1 | enclosure

Area 5 : Line Natural

s of fuel gas heater

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

Area

Natural gas pipe line check

Leak check

Surface check

Equipment

Leak

(LEL > U%)

No leak

(LEL =,0%)

Area |
MR Seabwin
Area 2

Natural eas pipe line

Valve 89N11N Gas Metering

Inlet and Qutlet Gascomp No.|

\

Gas Comp

Inlct and Outlet Gascomp No.2

Valve NOUI | Pressure gaupe (MU Filter)

Walvg N1 Pressure transmiter (N0U Filter)

Area 3
GTh

Bypass valve NaU Gas Filter

NN

Valve NOULN Gas Filter

Purging Nitrogen (N2) valve

Gas Filler drain valve

Gas Filter condensite indicator valve

Gas Filter ventilation valve

M

Bypass valve el Gas Filter

Nafural pas pinc line

Area 4
GT11 Enclosure

Gas Flow meter

Y NN

Control valve Na1191 Enclosure

Vent valve 1 iaumﬁ Enclosurg

Natural gas pipe line

Arca s
GT12

Walg M Proseanc gaga (now Fikicr)
LR TR R S et e
%W alve e 1 Pressure transmiter (U Filserd

\

Bypass valve 98U Gas Filler

Valve noutd1 Gas Filter

Purging Nitrogen (N2) valve

'Gas Filter drain valve

‘Gas Tilter condensate indicator valve

‘Gas Filter ventilation valve

\E\\\'\\_\;\

Bypass valve 1194 Gas Filter

Natural eas pive line

Atea 6
GT12 Enclosure

iGas Flow meter

Cummral valve AN Ead

Vent valve NOULT1 Enclosure

‘Natural pas pipc line

Remark:

NN

Nonnal

Abnormal

Remark

Notilication Description:

In Case of Abnormal , Please [ssue Natitication

Notification Number:

Recorded by =

Verilied by | _

FW-OPT-14-01 Rev.02



' GULF

Monthly Gas Leakage Check

(M/R Station - GT Enclosure)

'Lt ; GNsz

e 32.{00/B025 .

description : Please check Natural gas pipe line accrodding areu of gas pipe line

Area | : Line Natural gas after M/R Station

Arca 2

: Gas Compressot

Area 3 : Line Natural gas of fuel gas heater

Arca 4 : Line Natural gas after fuel gas heater to GT11 enclosure

Area 5 : Line Natral gus of fuel gas heater

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

GT11 Enclosure

Vent valve 9191 Enclosure

NN

Natural gas pipe line

Arca 5
GTI2

Valve NOUIYT Pressure gauge (M8 Filter)

| Valve f01141% 1 Pressurc transmiter (e Filter)

Bypass valve 10U Gas Filter

Valve NaU47 Gas Filter

Purging Nitrogen (N2) valve

Gas Filter drain valve

Gas Filter condensate indicator valve

Gas Filter ventilation valve

NNNRPERND

Bypass valve Ha4 Gas Filter

Natural pas pipe line

Area 6
GT 2 Enclosure

Gas Flow meter

N

Control valve NOULH1 Enclosure

Vent valve 18U Enclosure

N

Natural gas pipc line

Remark:

Natural gas pipe line check Leak check Surface check
Afen Leak No leak
Equipment Normal Abnormal
(LEL > 0%) (LEL = 0%)
Area | Valve 900911 Gas Metering
M/R Station Natural gas pipe line
Area 2 [nlet and Outlet Gascomp No. | /!
Gas Comn Inlct and Outlet Gascomp No.2 /'
Valve NBUA 1 Presswes gauype (101 Filler) ’
Valve NEWAT Pressure transmiter (N84 Filier) _f
Bypass valve ABU Gas Filter /7
Valve NOUIYUN Gas Filter e
Area 3 Purging Nitrogen (N2) valve /7
GTII Gas Filter drain valve '_[
Gas Filter condensate indicator valve 2
Gas Filter ventilation valve y4
Bypass valve a4 Gas Filter /
Natural gas pipe line
Gas Flow meler
Area 4 Control valve N@Ut1 Enclosure

Remark

In Case of Abnormal , Please Issue Notification
[Notification Number:

Notification Description:

Recorded by

Verilied by :

o Leaue g

(ilsandoudoniusseq)

FW-OPT-14-01 Rev,02
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GMRVZ

afety Statistic 2019 2020 2021 Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 { Accumulate
EMPLOYEE
L. Average number of employess MAA 25 25 25 24 24 25 25 24 24 24.33333333 25
2 Risk heurs / Man-hour M/A 27,954( 54,804 ( 48851 | 4,116 | 3,706 | 4,659 | 4,178 | 4,063 4,275 24,997 152,331
i Murnber of Fatal accidents ] 0 ] ] 0 0 0 0 ] ] ] ]
4. Number of Accident bedily injuries = 1 lost workday ] 0 0 0 0 0 0 0 ] ] ] ]
5. Number of work leave days a 0 0 0 0 0 0 0 0 a Q Q
f. Numkber <f injuries requiring first aid ] 0 0 ] 0 0 0 0 ] ] ] ]
T. MNumkber of injuries requiring doctor assistance a 0 0 0 0 0 0 0 0 a Q Q
8. Nurnber of days worked since last lost workday injury.

915 184 366 365 31 28 31 30 31 30| 30.16666667 1,066

(besinnine with next shift worked after lost time accident)
9. Date of last lost work day injury M/A N/ N/A MNAA MAA MAA MAA MAA M/~ M/A M/~ M/~
MNOM EMPLOYEE
10. Rigk hours / Man hour N/ 38965( 64,161 59,855 5,129 | 6,295 | 6,750 | 4,456 | 5,105 4,726 32461 195442
11. Murnber of Accident bodily injuries > 1 lost workday ] 0 0 0 0 0 0 0 ] ] ] ]
12 MNurnber of work Leave days ] 0 0 0 0 0 0 0 ] ] ] ]
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msmqmwgﬁﬁuﬂq (Land Surface Temperature)

Tnglddayaainaraiisy LANDSAT-858uu TIRS
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dhunouwcuuninalulagaomAta:nDansauind (eoAMmsuKIBU)

1. auslunvesnisineg

iesndinanuimumaluladesnanazgiansaumaesdnsumaw); aen. l9sunsiasesn
U3 LaueaLed uaveTMed (Usswelne) S Wdniunsiinssilazyszinanatoyanduniuioulas
wanadugampdfuiin(Land surface temperature) wiseifussmiwaidoa vinalassnmslsdlifiivuossy

a

89 1,2 lieuaninduuand1aseningumgdnuiivsnulasimstssdiiuasiunlndifsdaeseu dedu

< & A

Tnghlduiufiwausznaunisgaainssuiuiiinynsnssuwaswiauruisiiielddudoyaiiugiuves

gaun iU ludggruNn (Nandeunsng1AL)

Y

2. asanslsalniivuessides 1,2

Tasenislsaliimuesseidos 1,2 Wulsalwiihszuu(Co-generation system) Inelassnnsilindanns
wARlfn geanUszann 137 wneing Tethgeaauszana 20 fu/dalus Inglifhdudeldagdssminglsity
nstiidendauvisusemalne (nne) Useana 90 wngdng Tdnelulasanisussana 4 wnedng uag
Smheliiulssnuniglungeamnsugsutd Ussuia 43 wnedad dauledifindaldiommnas de

Suheliulssnungluangpainssugsunisdely

2.1 ananduan

Tasanstsalninrueeseiies 1,2 slunisiaeusev fadl 1Bue1sd 1 3199 wazusen Fadl wueans
7 2 i ilewdnnszualiiiudiufnsesiueudesnislinssualinnelulasinig uazdmingliiunns
nifehendnuissanalne (i) waslsanunelungpannssuasu? venainindndusilugvesle
ih Steam) Alganlassnsagiimsdedmiglitulssnungluangaamnssugsud wuty

faillassmafinsruiunmsndnuuundanuson vie Tanuueisty Aimslifessmmfidudemas
yiafen Faszneudegunsaiddaial 1) indestuiinlwihdeiufe 2 9a wuu Dry Low NO, Burner 2)
wieananletn (Heat Recovery Steam Generators | HRSGS) 2 4 3) wedosiudaluliiidsiulot 1 9a
Tnoazldnandnelldun nszualwil loth Tnsanusandauazsmielisulssnugaamnssunisluay
gnaminTINY danspudlnihazgnasinussuuansds aunm 115 uay 22 Alahad dwiudemdeildlunis

a A e

HARABMYETINYIAINUTEN Unn. 311in () laglduSunandemasseunm 23.3 arugnuianiie/iu

druildvedlasimaduinfvivinanuidiyaludidiuivyaidnsnisivalidesndt 1.90 gnuiaiiuns

Y

wnhuliliiiesnesenisldnasniial Tneusuaerniuiinfu 810,889 gnuiadiuns Usunalenniifv

Tsalviflmuessedes 1,2 vua 4,748 gnuianians

5 msmaamaiiiuia(Land Surface Temperature)lnald4

— T

araiies LANDSAT-8 szuu TIRS

ssnslssliimuessziios 1,2 duanussszies suneiian

1AL JWNIAUATIVVALY 19 ASNNIAL 2562



dhunouwcuuninalulagaomAta:nDansauind (eoAMmsuKIBU)

2.2 iR

TnssnsTsslifisuesssdes 1,2 dsogsuanuessydes sunadlesunssnwdan Sminuassedn
Jumevanmuneian 224 leefifuiinoatsduninliiuasssuudaasiiufiaduayulni aeluae
gnaminsauasuid Tnslassnslsslifhauesssides 1,2 fddofilassan 159 19 2 91w 42 m1371991 (255,368

FAITIUUAT)

3. szuunanlniuaza1uiousau (Cogeneration System)

svuulauesdu ( Cogeneration) Aeszuuilssuiandsnulnilmviondsnuna uaginasld
Ustlovtmnndsnunnufeulurusfentu lnsedoidoimdundaioitu Geasiliduumandamdan
Tusafignninssuumsnandue

walula8syuundandanuanuiousiu wialu 2 guuuu sudnwarnisvina fansanldain
SfunmsimdsnueudeululivsslomissuulaauusisduigdnsuuTopping Cycle Cogeneration) fe
spuuindandanunaneuudnimdsnuanufouimaelulivsslow diussuulanuueisiuiginsa
(Bottoming Cycle Cogeneration) asfin1stinwdsanuannudeululdusslonineuiiazndondslnivie
NARUNG

Genaialuladusiorsuuuuirsiululdnuduluegiuaumanzanveusias anulsznaunis
Tnsfinnsanansiaventemdsinly aunnvemdsnuanufouiidonis Snsaznslinnuiounnas
Iylihweslssan namsldou fuumsneat wazloulusudsnnden Wudu

3.1 szuulauuaisdusiindeiuladl

szuuiiniuszneudie wieatidalet wdsseiuleth Tngldidemdunar fevdodomauds

a

ndnnisvhauie Wemdsegnioudgioslundifiolfeusounntilueados fudaleth daldlethean
84 (Superheat Steam) figaumainazennudugs Totharluduindeafaiulotldidunan feanunsoily
Fuirdeailonasiig i I ronwsawes M%@LU%SUEULﬂHlWﬁ’]I@EJEUUULﬂ%ENﬁ’]Lﬁﬂlﬂ/\l‘lﬂﬂ dlothiteanain
wsesannsailultlunszuiunmandsioly

3.2 szuulauesduriiafeiufine

fndnnsvhaufe Aeumsawesazdnoinimanaeuen wasidigieanilsl \Weindaargnin
Wawaufuonanazgnsadn afiesfouainninun ity Saasvenefnuedostaiufaunues
inseafwiufimazdeluduiadesiulnin iondanszualniih diufrwfeuiivdesaniuiufmaziiguvgdl

Usvanm 450-550 ssAnwaifea Awseutanusadrlulifuunadiinauiou wendnlourniaunusig

ysaunlUldlnensunaldlunssuIunISHEn

5 msmaamaiiiuia(Land Surface Temperature)lnald4 aufivy LANDSAT-8 svuu TRS

snslsaluifhmuessaies 12 duanuessedes sunedlesunssivdiun Smiauassivdun 19 nsngiau 2562




dhunouwcuuninalulagaomAta:nDansauind (eoAMmsuKIBU)

3.3 szuulAuLaLsTuriaiAsoseun i lusintalu

szuvllanunsousldmudszianeiessudidu 2 viia A wsessud Spark-lgnition Engine ax14

v
IS a

Wowmdunaivieiesssurfdudemas uaziaseseud Compression-ignition Engines agldvnsfusiva

v
) LR

visousfumdudemds wdauindalaoglugag 100 kKW. 85 10 MW, ndsauanuseuiiesnineglusy

voifirwleids Umaeidudeguiazindunasidu Jan1suimdnuanudoululdenaldeiu Waste Heat

Y

Boiler Tunsudslotmsetngou

Y

4. NMIAMUINARUNYANURI (Surface Temperature) 3MNTayaALTAEY LANDSAT-8

4.1 WunAnw
Tasanslsslnfinuesseies 1,2 duanuesseies duneilomasiydun Jaminuassvdun deey

& A = & ! (=S dl' & H
ﬂ']‘EJeLu‘W'LW]“UENLGUG]Qﬁﬁﬂﬂﬂﬁill?jiuqiﬁﬂ’]WWMV]IWEJﬂ'JUIWI?QL‘Uuaﬂﬂﬁua@umu éjﬁﬁ]’]ﬂﬂ’ﬁ/l&aﬂi%ll’]m 200

< [

wns Fududrumilaveanisugalasy Mluiuiduasiuigniaunduiuiignaivnssy Inednunniingy

Dy

a a

v v AL A o o & dda v 6 o N
111EJuWUVIGUULaQ@qMﬁiiiJ?ﬂ@aa‘UﬂUWUVW]@Jﬂ']iI%U?%IEl%u@Us] ANATNN 1 LAaATNYYIYNUNUITLIRU

(%

TA59n151s9lndln azfiunlnesaulasanslsalndn danni 2 Tneddmdolaziansiunnfnnaiuiuniiegs

[ a

nswuneluwngnamnssuasuns Wagduldiunvihnsinuens (siiudends) Aansiueendndeniu
Tasenslsalwihvuesszides 1,2 Aaldfaseduauuluangnamnssu daldiduiuiiinssenisimw anm
alionadl 3 gefegeiou seuinuseunuaius- ngwaiaugany sxlidunnynlutiasiou wgwniay -

RAANAN LAZOANUI SENINUFRU AaAN —NUATWS Uszwnsdlngusznaueininuninssy

5 msmaamaiiiuia(Land Surface Temperature)lnald4 aufivy LANDSAT-8 svuu TRS

snslsaluifhmuessaies 12 duanuessedes sunedlesunssivdiun Smiauassivdun 19 nsngiau 2562




dhunouwcuuninalulagaomAta:nDansauind (eoAMmsuKIBU)

Ananuni

-l
@ dndlaramiTsalving
- WuUIuUaTRBNE
wuanlaeaRua

[

a' & Ao = ° .:4 = v v =~ S A v a
ANA 1 uansanmiufidivanuesszies sunodiounssedun Jmiaunssvdun wasiiuilnalfes
(Yoyaainaraiien LANDSAT-8 OLI, band 432 tuinnwdud 19 nsngiau 2562)

Tuns@nen lanuuaiundnylneseulasenisisalninuuesseies 1,2 Sadl 5 Alawns 99

A = & A ° ° = ° = o a o
AINN 2 "?Nﬁ]%ﬂi@UﬂaqﬁJWUVﬂu 8 #NUA 2 910D AD FHNUANUDITLLIYS UUDIUIAIAT WELUT ULLII KINLLA

o

wazlnENane 21LNLaINATINNENT LagiUamIuNIeY Waginasnqe snnaleadtey nedl nsldusylowd

a a a = & ! 5 A A
VI@ULL@%ﬁQUﬂﬂ@N@UWﬁWUUi%LﬂVl LYU WUWﬂqiLﬂwmiﬁﬂi%ULﬂJ@Q ‘U']GQZJGU‘L! LLARNUN Wumﬂﬁ%ﬂ@U@qma’]ﬂﬂﬁiﬂJ

[
a

wazAdeduA FeagvilianunsaUTeufisuanuunna1evesguniiiuiiluiunnddnyuswanaiula

YITALIU

4 |l Polas

vinles

7w LANDSAT-8 szuu TIRS

Fun Jainuassvdnn 19 nsngiay 2562
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Ananwnl
@ rslanmalsaliia

- WUINUAIREWNE
wurnvaeaiua

LRSS RV LIeer ) 400 OG0

A9 2 unveneuTanlasinislsaliihnuesssles 1, 2 duanuedseliss sunellowassvdn Jamdn
uAswEN waziiuilagseulasenislsali(@eyaainaadion LANDSAT-8 OLI, band 432 tudinawiui
19 nsngAY 2562)

4.2 FumaunsAn

4.2.1 doyamufieniilélunisine

foyarnaradioy LANDSAT-8 TIRS, Band 10 (ransienandu 10.60 -11.19 uiluising) wietasndu
dunlsnsanufou (Thermal Infrared) Path/Row # 128/50, andranimussanas 1ian 10:31:32 wiinn
(ausemelneg) Sanuazideavesnan (Spatial resolution) 7 100 was (luvaed Band duq léud
band1-7 uas band 9 asfiewaziBennind 30 was TeazBoasinsei Diadusseduiiianldlunis
megamaifafiu (Land Surface Temperature : LST) uinadassnisvuasssides 12 wagiuillndifes
Tnoidendoyaainaruiten LANDSAT-8 Tusudi 19 nsngiau 2562 nardnea ndszana 1an 10:31:32

YIRNN (Lanusemelng)
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A15199t 1 wansswazisenSatellite Sensors ves LANDSAT-7,8

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

30 m Coastal/Aerosol 0.435-0.451 Band |
Band | 30 m Blue 0.441-0514 | 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 | Band 3
Band 3 30 m Red 0.631-0.692 | 30 m Red 0.636-0.673 | Band4
Band 4 30 m NIR 0.772-0898 | 30 m NIR 0.851-0879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-I 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 1251 | Band 11
Band 7 30 m SWIR-2 2064 -2345 | 30 m SWIR-2 2.107-2.294 Band 7
Band 8 15 m Pan 0.515-0896 | 15mPan 0.503-0.676 | Band 8

30 m Cirrus 1.363 - 1.384 Band 9

foyaainaruiien LANDSAT-8 #lssudeyaananiudyyrundfieniinninngiidudeya
level 1 Fssinunszurunisusuuinie Radiometric uaz Geometric Correction egludnwauzdoyaGeoTIFF
Format

4.2.235n13AMUUARUNATNURAY (Land Surface Temperature)
Yoyannadion LANDSAT-8 TM, Path/Row 4 128/501dentamnz4as band 10 fignusuuiiaany

[
a

AALARBUNNYTAEATLAY A8ntINAIWIM WeA1MMATHURIUS alATInstsslvuessedes

1,2 wagNunlnafgy falsneasidenmuIunaunatl

1). waeuen Digital Number ON) vesdeyaanna1aiiesLANDSAT-8 TRS, Thermal Infrared
Sensor (band 10) u.fuein Spectral Radiance aasnsd 1(USGS, 2013);

aunis7 1 L, =0.00033422x DN +0.1

dle L. Ae # Spectral Radiance fivaedu W/(m2sterpm)
DN @ ¢ Digital Number vesdioya band 10wuaediu W/(mZsterum)

2). waensn Spectral Radiance 1uiduen Brightness Temperature, Tg (3o Black Body
Temperature) muaanuduius faamunsi 2 (LANDSAT Project Science Office, 2002)
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K,

aunsi 2Te=—7 "~
U159 2 s K,
Inf| —+1

A

dleTdern Effective at-Satellite Temperature wiae Kelvin, K
L,Aeein Spectral Radiance fiwuaedu W/(m?sterum)
K2 uwaz K1 @edn Pre-launch Calibration Constant @afivwunadn3udeyasinariiien
LANDSAT-8 TIRS sl
A5199 2 swaziBundeya (Metadata)dwsu 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). Agamniluannistrauuasdudiiignadannn back body dsduiiomArgumgifuiafud
W3 agdesiilsfamaunidsdandsunaquituii (spectral emissivity according to the natural of land
cover) a1n Snyder et al. (1998) 1§iauenisAurumidl e Usuufguvgiinisanudosiifiufin
(emissivity corrected land surface temperature; ) @sdrurmniuauduius faaunisi 3 (Artisé
Carnahan, 1982)

1+(,1><Ty )In ¢
P
dlo St #e Argaumndiiiuia viae Kelvin, K
TaAo ein Effective at-Satellite Temperature wuae Kelvin, K
A anueanduves Emitted Radiance wdenldminansdt A = 10.6pm

gfo Anadunsuanddenideadu (Spectral EMissivity) annfiufinuuusieg Seaniiidentdlu

aunnsn 35, =

auns a1150919nAeR 3 Bsndldlunisdn 9614 € = 0.969 (Arid bare soil/Urban)

p  Hawhiu 1438 x 102 m K, Lﬂuﬁﬂﬁlé’u’mﬂﬂ’amé’uﬁuﬁ‘p:h><%
dle h = ehasiives Plank (6.626x10% J-s)
C =amsrvesuas (Velocity of Light) (2.998x108 m/s)
s =rmsiives Stefan Boltzmann (1.38x102 J/K)
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A131991 3ANRREAINYANIAVBINTTHHSIAIINFIUNAqUIURILAazYila dmSudoyaniiiioy

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

Mean Emissivity (&)

Emissivity Classes Green Season Senescent Season
10.8-11.3um| 11.8-12.3um | Average | 10.8-11.3um | 11.8-12.3um | Average
NeedleForest 0.989 0991 | 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 0978 0977

Grass Savanna 0.987 0.991 0.989 0973 0975 | 0974
Sparse Shrubs 0972 0.975 0974 0.970 0976 | 0.973
Water/Wetland 0.991 0986 | 0.989 0.991 0986 | 0989
Organic Bare Soll 0977 0982 | 0.980 0.977 0982 | 0980

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

4). fuamAgmgilumbeowalded :1nANUENTS

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

¥
a

5. Namiﬁn‘w%hqmugﬁﬁuﬁ 20U (Land Surface Temperature)

Y
a

5.1 %’agaqm NOUNUHIAY 390 LANDSAT-8

(%
ad

yaonmgiiituiauifmhedussmwaidoa daldannsuinlutasiu azgnihandmuadnd
vosurazdiguugll lnedmundrdunsniadu (Class Interval) sesgumafiusazdqdlivingu 1 ocen

WAL PaLANILUAINT 3

R - T
5 i H 5B 5 ¥ 5 HE 5 8 5§ 85 5 5 5 5 5 5 £ =5 H 3 :

o ..J 1 B - - =t S S= S - - .{ I = = = (s R = = -7
i ] i i Wl ] il "y "y "y Ll i "y "y il Yy |l'|| el wr wf -n‘ I-i I-l' .

= 0 0 L [l P

L = 1 9 kB A

llllllll]ﬂl]jl H ‘[ \ H H JDDI-IIII

i 3 uanstaedunsniaduClass Interval) uazdfunudnvesdgamgiusazeds

= r'.

9

gaum Qﬁﬁ Aadu (Land Surface Temperature) usnadasanistsslifimuesssdo 1,2 uasituil
1

ThawPeaiun

[ARIAFINRIGEY 2562@\‘151’]‘1/\1‘10 4-5
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ad o w
guwiinuiIAu (Land Surface Temperature)

Tralvifvuasszu 1,2 fuawuasszdies dunediosunsnolin Sidmnsrefinusciufindifive
foyenraiion LANDSAT - 8 12Uy TIRS , wuud 10
Fuil 19 nangau 2562 1Im 10:31:32 v, (Uszivnlne)
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huv‘mﬁﬁﬁquwp‘m‘u wnnadaoflmaiy (hituledon) W dui il nmgdy e rin wezued
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Al 4 Qmmﬂﬁﬁuﬁaau (Land Surface Temperature) Tassnisisslnfimuesszdos 1,2 uasiuilndies
9ntoyanaiieul ANDSAT-8TIRS band 10 tufinnmuilefud 19 nsngau 2562 1ian 10:31:32 u.

ideyaainanaiien LANDSAT-8 ssuu TIRS

1ATIIYENT FmTAuATIIYEIN 19 nIngIAL 2562




dhunonuw cuuninalulagosmAnamnoansaund (eoAMSUKIBU)

qmuqx‘n{uﬁ?iu (Land Surface Temperature)

Tralfmunesedo 1,2 fusvueeszdes sunediorunsnoin Sdrunrswinuasmdindifiss
fayonifien LANDSAT - 8 s2uu TIRS , wuusd 10
Suil 19 nangnu 2562 1M 10:31:32 u. (Ysznalny)
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NN NQUNTNURIAY (Land Surface Temperature) UsL’Jm‘[mmwﬂaﬂﬂﬂmuam%asJa 1,2 uagiud

Y
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Tndidedlunind 4-5 uansauuandsvesgamgifiufinAuiituegfunmslduss loniffuuasAnnaquan
gt namazwiulad

Tutuil 19 nsngiau 2562 vinaiuiidnwlassnslsdlifimuesssies 1,2 wasiuiflndifos fia
puvndiiufinfiuagsewing 26 - 30 esmwaidea Ineftufinunsnssy uvaw fufiguiasddgumgd
fufnandeyanadien egseuring 20— 28 asmuwaidea

(%
a

dUUINAUlTUERAMNTTY uiasuYY Wsenunndiuidsunequilurounin 1l dined Numu

alds uagiuiienasiagnanainees wiagumnifiufiafugesniiuiidrady fofeogfivssan 28 -
31 s aidea

Tngituiilsdlafivuesssdos 1,2 egamglogsewing 21 - 24 ssrmivaiioa

* ynein mdimstlanszanevesletuanusnaquyinliisngungiftaldnamarieusing
QRN fuininasandu

MnuansAnEIding WeAguvgdtufiiduildannsiessilasdeyaananioy
LANDSAT-g TIRS, wuugé 10 wWisuifisuiuaaamgiivesdrinauimuimalulaeiniauazgiiasaune
(o) GISTDA-01/2.unss19n 318¥u wuhgamaditufinfuildainnisieseilaeteyainaiiey

Gﬂﬂ’l’VUEN anen. Uszunad 4 o3 aldud fans1ei 4

M1519% 4 uansrguuniidese Ty 24 9l (eeriealdes)

aonil/fanin eV LAY gaumniinde
GISTDA-01/.unsse@an 16/7/2019 L1
GISTDA-01/2. umssnasdan 17712019 305
GISTDA-01/a.uasse@an 18/7/2019 304
GISTDA-01/3.uass1e@an 19/7/2019 30.8
GISTDA-01/3.unsse@an 20/7/2019 28.6
GISTDA-01/3.uAssw@an 21/7/2019 29.8
GISTDA-01/3.uasse@an 22/1/2019 29.4

e | ¥ eangiideseiuanssuumslivinisteyaresaniilngiainanimeinieiieldlunis

AATILAIIUAUNISIY UNNANUTEN VB9 dnNaa.
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1. anulunvasmsine

idesndninnuiamimalladernauaznfiansaumeaesdnsume). anea. li¥unisdaseain
U3 Lowealed wauesmes (Uszwalne) irie Tdidumsiinsginazuszananatoyanduanuioulas
wanaJuguuginuia(Land surface temperature) wiaeJussansaifoa vinalassnislsallil
upsszies 1,2 ileuanimuuandeszringamgitufiuinalasmslsdiiuasiuilndifedassou

= 1

Fedwlng duiuiwauszneunisgaannssuiuiiinunsnssukaswiasuyuiilielddudeyaiiugiuves

1%
a 1

QUMHNURIYIYAMU (NA1LABUSUINAL)

2. asanslsalndivuessiies 1,2

Tasenislssliivuesseides 1,2 Wulsalwihszuu(Co-generation system) Inelassnisilindanis
wanlWih gagausztes 137 wiedad lovhgegaussanas 20 fu/dalus Tasluifiudeldaydes gty
nstifdnendauisusemalng (nne) Useaia 90 wnedns Tdnielulaseinisussana 4 wnedng uag
Sngliiulsnungluangpanssuasn? Yzt 43 wnedad dnlethiindsldiomnazdedming

Titulssnunigluwngnaivnssuasusealy

2.1 ananduan

TAsansisslninvueasyies 1,2 aufiunisineusom fan 1Bueisd 1 910n wasusom fasl Buens
7 2 $it ilewdnnszualiiiuiufnsesiuaudesnisldnszualiinnelulasans uazdmingliiuns
ntfhhenBauissanalne (ni) uaslsanumeluangpannnssuasud venanindadusilugivadle
ih Steam) Alganlassnsagiimadedmiglitulssnuneluangaamnssugsudiduiuy

faiflassnsfinsruiunmsnanuuundsnusin vie Tanueistu Ainslifesssumidudemas
yiaifer Faszneusegunsaldndnsd 1) infesdudalaihfetufng 2 4a wuu Dry Low NO, Burner 2)
wiowantev (Heat Recovery Steam Generators : HRSGS) 2 4 3) in3asinidalwihisiuloth 1 40 Tng
wldndndudilaun nszualii lod lnsamsondauazsmieliiulssugaamnssunisluay
gnamnTINT Banszualiilazgnaswiussuuaeds 1un 115 way 22 Alalaad dwduidewdsildluns

a A e

HARABMTETINYIRIINUTEN Uan. 311in (umvw) Tagldusunavemanszuna 23.3 dugnuianie/iu

dauhldvedlaseinisiduhaviuananuiiigalugiwiiiyaidasinisivaliddesndt 1.90 gnuiediuns

1%
o

wnuliliiieswedenisldnaaniad lneusunaueiniuiifu 810,889 gnuiaduns Usunauennuifu

Isalviflmuesszdes 1,2 vua 4,748 gnuianiiuns

LANDSAT-8 s¢uu TIRS
uassdsn 10 Sunau 2562

Tituiia(Land Surface Temperature)ing!

A NUDITIEN 12 fuUaNUDITEIIEY suneoilon




dhunouwcuuninalulagaomAta:nDansauind (eoAMmsuKIBU)

2.2 iR

Tassnslasluimuesssiios 1,2 fregiuanuesszios sSunediosuassiedin fmiauassiedn
Jumavaaaneian 224 taedfuiineadsdmundelniuazssvudaagiufiatfuayulnis anelue
gnawnssuasu’s Tnglassnslssliitmmesssios 1,2 fdefilassn 159 19 2 91w 42 s (255,368

FAITIUUAT)

3. szuunanlniuaza1uiousau (Cogeneration System)

svuulauiuaisdu ( Cogeneration) Aeszuuiliiidandsnulwivdendsnuna waedinisld
Ustlowtnnndsnumudoulunasioaty lneedoidomdundadentu Suagyilisumunimdendsmy
Tusafignninszuunssandue

walulagszuundandsnuaudousiy wiadu 2 sUuuy mudnvaznisiinu fansaléain
SfunnimdsnuanufeululiusslevissuulanueisduigdnsuuTopping Cycle Cogeneration) #e
syuufindandanunanoundnimisnuanufouiimieluldusslevd diussuulauueisduigingd
(Bottoming Cycle Cogeneration) azfin1stinwdsauanufeululduselominouiazndandsnulniivie
NARUNG

GemaihalulaBusiarguuuuisiullFnuiuiuegfuamnumnsauresusag aniuusznaunis
Tnsfinnsanansiavendemasiinly aunmvemdsnuanufouiifenis dnvaznisldanuiounas
Iylihweslssan amsldou fuumsneat wazloulusudsnnden Wudu

3.1 szuulauuaisduriadeiuleth

szuvrilniusznaudie wn3eatidalet wdsstwiileth Tneldidemaanan fevdoidomauds

a

wann1siauAe Wemdszgnleuihgviesnnlndifialiauiounwntilunies Audaleus alaletein

84 (Superheat Steam) figamgfinazarudugs lotagluduadosiaiulathldmdana feamsauily
Fuirdeailenasn wu I peunsaes w%am?iwgﬂL%Julv\lﬂﬂ@sﬁi'fum‘%mﬁ'}Lﬁﬂl%lﬂﬁ dnlothiteanain
wsesanunsaihluldlunszuiunmssandely

3.2 szuulauesduriinfeiufine

fndnnsvinufe Aeumsawesazdnernimainaeuen wasidigiounlud \Woindsazgnin
dnuaufueniawazansada afeouanniswlnddu Faasvenedinuedostaiufaunuves
insesiaiufinwazsielutuiniastiulin endnnszudlniih drufrefeuiivaesanieiufinvazigamadl
Uszanas 450-550 asriwaidea fedouiiannsaluliiuunadiaudou iendnlothiinmuiusg

e lUldlnensunaldlunssuIunSHan

LANDSAT-8 s¢uu TIRS
uassdsn 10 Sunau 2562

Tituiia(Land Surface Temperature)ing!
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3.3 szuulauuaLstusiaiasasgudkiluginielu

szuvlannsoudslaniuussinniniesoudidu 2 vl fe wwiessud Spark-lgnition Engine av14

v
IS a

Wowmdaunaivieiwsssunmdutewas uaziadesaud Compression-ignition Engines agldvinstusiua
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) o o

visoufuanduiomas ndsnuindnlaoglugas 100 kKW. 85 10 MW. wdssupauiousioanuneglugy

vosfgloids unasiwdeguuaviidunasiu Fansdmdanuanuseululdenaldeaiu Waste Heat

Y

Boiler lunswdslotmsetingou
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4. NMIAMUIUARUNYANURY (Surface Temperature) 3MNTaYaALTAEY LANDSAT-8

4.1 WunAnw
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Tunsanw lanuusiundnulagseulasenisisesbiinvuesseies 1,2 SAl 5 Alawns Ag
d' = & A ° ° a ° = o a o
A9 2 FeazasouAguituiily 8 fua 2 91Lne A FuanueITEIed NUBItIMIAT NEIN LB Hanea

wazlnsna1e 1LNoLoIUATINVENT LaziIuanIUNIEY La1enge 81nelyady laalln1slduselevd

a a a & A - ! 8 A A
VI@ULLﬁSﬂQUﬂﬂQN@Uﬁﬁ']EJ‘UiSLﬂ‘l/l bYW WUNNIINBATYUYULUDN U’]GZ!N‘UU VAR UN Wu%ﬂiﬁﬂ@UQ@ﬁ’IﬂﬂiiﬂJ

[
a

v oa v o= o § v ~ ~ ! ad & Ada o i v vy
LAy AaNdUAN %Q%‘Vlﬂﬁ/immmLU?EJUL‘VIEJUWJ’]QJLLG]ﬂmwaﬂqmﬂguwumiuwuwwuaﬂ‘lﬂmzLLG\ﬂMNﬂ‘Lﬂ@

YITALIU

4 | Folasans mavmgamgiiftuia(Land Surface Temperature)laglioyaainanaiios LANDSAT-8 szuu TIRS

vinalassnslssiwiwueasziios 1,2 duanuesseiios sunaidlosunssvdin dwmiauasswdin 10 funew 2562



dhunonuw auuninalulagosmAtamnbansauind (eoAMSUKIBU)

-8
@ drslaremislsalvii
- WUINUAIRENE
TR IR TR ST

2NN 2 Mnweneusnalasansisdbidiruesseied 1,2 fuanuesseiies 91neaauAsENn 39
uAs AN waziiuilagseulasenstsali(@eyaainaadion LANDSAT-8 OLI, band 432 tudinawiui
10 Surau 2562)

4.2 dumeunisfine

4.2.1 doyamufienitldlunisine

foyaanaaniies LANDSAT-8 TIRS, Band 10 (ra1signimdu 10.60 -11.19 unluiums) wievasndu
sunsusaaudeu (Thermal Infrared) Path/Row % 128/50, naneneniwuszanas 11an 10:31:53 uriinn
(haUszinalne) fauazidoaveanin (Spatial resolution) 7 100 ey (luvaz# Band duq 1¥un
band1-7 waz band 9 axfienmaziBuanind 30 wes MeazBeafwsei Diadureeduiitenldluns
mergumgdfadu (Land Surface Temperature : LST) uinalassnisnusssziios 1,2 uasfiufilndifss
Tneidondeyaanenaion LANDSAT-8 Tufuit 10 Sunau 2562 ansnenmuszana 1ian 10:31:53u1iin0

(anUszwmelne)
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A15199t 1 wansswazisenSatellite Sensors ves LANDSAT-7,8

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

30 m Coastal/Aerosol 0.435-0.451 Band |
Band | 30 m Blue 0.441-0514 | 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 | Band 3
Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636-0.673 | Band 4
Band 4 30 m NIR 0.772-0898 | 30 m NIR 0.851-0879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-I 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 1251 | Band 11
Band 7 30 m SWIR-2 2064 -2345 | 30 m SWIR-2 2.107-2.294 Band 7
Band 8 15 m Pan 0.515-0.896 15 m Pan 0.503-0.676 | Band 8

30 m Cirrus 1.363 - 1.384 Band 9

v =

foyaainanuiion LANDSAT-8 filssudeyaananiiudyanunifisniitaniesesidudeya
level 1 Fsrinunszuaunisusuudinig Radiometric waz Geometric Correction egludnwauzdouaGeoTIFF
Format

4.2.295n13AMUUARUNATNURRAY (Land Surface Temperature)
Yoyantiion LANDSAT-8 TM, Path/Row # 128/501dentamnzeas band 10 fignusuuiaany

¥
a

AAAARBUNNNTAARSIE AvgniunAILI WemAgauniuEIUT nalasinslsslniiivuesseies

1,2 waziunlnalfes Aeils18asidennIuTunaunddl

1). waeuen Digital Number ON) vesdeyaanna1aiiesLANDSAT-8 TRS, Thermal Infrared
Sensor (band 10) lu.fuein Spectral Radiance aasnsd 1(USGS, 2013);

aunis7 1 L, =0.00033422x DN +0.1

dle L. Ae # Spectral Radiance fivaedu W/(m2sterpm)
DN @ ¢ Digital Number vesdioya band 10wuaediu W/(mZsterum)

2). waensn Spectral Radiance 1uiduen Brightness Temperature, Tg (3o Black Body
Temperature) muaanuduius faamunsi 2 (LANDSAT Project Science Office, 2002)
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K,

aunsi 2Te=—7 "~
U159 2 s K,
Inf| —+1

A

dleTdern Effective at-Satellite Temperature wiae Kelvin, K
L,Aeein Spectral Radiance fiwuaedu W/(m?sterum)
K2 uaz K1 #adn Pre-launch Calibration Constant 3ainnundinsudeyaainaindioy
LANDSAT-8 TIRS sl
A519il 2 1avtdeadoya (Metadata)drwsu TIRS Thermal Band Calibration Constants (U.S.
Geological Survey, 2013)

Constant (Unit) Band 10 Band 11
Radiance Multiplier 0.0003342 0.0003342
Radiance Add 01 0.1
K1(watts/(meter squared * ster * um) 774.89 480.89
K2(Kelvin) 1321.08 1201.14

3). Agamailuaunisdrsvuazduaiidrsdann back body dsfuifiomeArgumginufiafud
W3 azdesiilsfanmsunsdindsnaquituia (spectral emissivity according to the natural of land
cover) a1n Snyder et al. (1998) I¥iausnisduinmen dWousuudgumginisanUdosiifiuia(@missivity
corrected land surface temperature; Sy dafnunnunueudusius dsauntsd 3 (Artisé Carnahan, 1982)
TB
1+(1XT% )In ¢
P
lo St Ao dgrumgfiiuia niae Kelvin, K
TeAe a1 Effective at-Satellite Temperature wiae Kelvin, K
AAe avwemaduves Emitted Radiance dadenldenanssi A = 10.6pm

gfo Anadunisuanudesidandu (Spectral Emissivity) annfufinuuusineg Ferfidentdly

aunsn 35, =

auns @159 l9anAeR 3 Bsindldlunisdnn 9614 € = 0.969 (Arid bare soil/Urban)

p e 1438 x 102 m K, Lﬁuﬁwﬁiﬁmmﬂmmé’uﬁuﬁ‘pzh><%
dle h = ehasiives Plank (6.626x10% J-s)
C =amisrvesuas (Velocity of Light) (2.998x108 m/s)
o =ehasiives Stefan Boltzmann (1.38x102 J/K)

7 [N Felasems nismenmgiiviua(Land Surface Temperature)inglddoyaainaudios LANDSAT-8 szuu TIRS
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A13197l 3AeAsnug)nareIn TS dndeunaquituRowsazyln dmsudeyanraiien MODIS

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

Mean Emissivity (&)

Emissivity Classes Green Season Senescent Season
10.8-11.3um| 11.8-12.3um | Average | 10.8-11.3um | 11.8-12.3um | Average
NeedleForest 0.989 0991 | 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 0978 0977

Grass Savanna 0.987 0.991 0.989 0973 0975 | 0974
Sparse Shrubs 0972 0.975 0974 0.970 0976 | 0.973
Water/Wetland 0.991 0986 | 0.989 0.991 0986 | 0989
Organic Bare Soll 0977 0982 | 0.980 0.977 0982 | 0980

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

4). fuamAgmgilumbeowalded :1nANUENTS

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

¥
a

5. Namiﬁn‘w%hqmugﬁﬁuﬁ 20U (Land Surface Temperature)

5.1 %aagaqm fiWuRiafu 910 LANDSAT-8
UK

1%
ad

yagamgifuiiduitwmhefussaieaidoa ddlsannsdunlutisiu szgninndmunda

Y

vosurazdrsguugll lnedmunardunsaiadu (Class Interval) vesgaumgiiudazdrclniiu 1 osen

WAL PakANILUAINT 3

R - T
5 i H 5B 5 ¥ 5 HE 5 8 5§ 85 5 5 5 5 5 5 £ =5 H 3 :

o ..J 1 B - - =t S S= S - - .{ I = = = (s R = = -7
i ] i i Wl ] il "y "y "y Ll i "y "y il Yy |l'|| el wr wf -n‘ I-i I-l' .

= 0 0 L [l P

L = 1 9 kB A

llllllll]ﬂl]jl H ‘[ \ H H JDDI-IIII

A 3 uanstidunsniaduClass Interval) uazdfunudnvesdaumgiusazas

= r'.

gaum Qﬁﬁ Aadu (Land Surface Temperature) vinadasenistssluifimuesseBes 1,2 uaziiud

9

TnalAssiun 10 UIAU 2562 mm‘wm 4-5

8 [l Felrsams msmemmgiinini (Land Surface Temperature)wlwm;« nanaiten LANDSAT-8 szuu TRS

vinalassnstssluimu 1 1,2 duanuesseiios sunewlosuassvdun dmiauasswdin 10 unew 2562
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Qmﬂqﬁﬁuﬁ'zﬁu (Land Surface Temperature)
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1. anulunvasmsine

idesndninnuiamimalladernauaznfiansaumeaesdnsume). anea. li¥unisdaseain
U3 Lowealed wauesmes (Uszwalne) irie Tdidumsiinsginazuszananatoyanduanuioulas
wanaJuguuginuia(Land surface temperature) wiaeJussansaifoa vinalassnislsallil
upsszies 1,2 ileuanimuuandeszringamgitufiuinalasmslsdiiuasiuilndifedassou

= 1

Fedwlng duiuiwauszneunisgaannssuiuiiinunsnssukaswiasuyuiilielddudeyaiiugiuves

1%
a 1

QUMHNURIYIYAMU (NA1LABUSUINAL)

2. asanslsalndivuessiies 1,2

Tasenislssliivuesseides 1,2 Wulsalwihszuu(Co-generation system) Inelassnisilindanis
wanlWih gagausztes 137 wiedad lovhgegaussanas 20 fu/dalus Tasluifiudeldaydes gty
nstifdnendauisusemalng (nne) Useaia 90 wnedns Tdnielulaseinisussana 4 wnedng uag
Sngliiulsnungluangpanssuasn? Yzt 43 wnedad dnlethiindsldiomnazdedming

Titulssnunigluwngnaivnssuasusealy

2.1 ananduan

TAsansisslninvueasyies 1,2 aufiunisineusom fan 1Bueisd 1 910n wasusom fasl Buens
7 2 $it ilewdnnszualiiiuiufnsesiuaudesnisldnszualiinnelulasans uazdmingliiuns
ntfhhenBauissanalne (ni) uaslsanumeluangpannnssuasud venanindadusilugivadle
ih Steam) Alganlassnsagiimadedmiglitulssnuneluangaamnssugsudiduiuy

faiflassnsfinsruiunmsnanuuundsnusin vie Tanueistu Ainslifesssumidudemas
yiaifer Faszneusegunsaldndnsd 1) infesdudalaihfetufng 2 4a wuu Dry Low NO, Burner 2)
wiowantev (Heat Recovery Steam Generators : HRSGS) 2 4 3) in3asinidalwihisiuloth 1 40 Tng
wldndndudilaun nszualii lod lnsamsondauazsmieliiulssugaamnssunisluay
gnamnTINT Banszualiilazgnaswiussuuaeds 1un 115 way 22 Alalaad dwduidewdsildluns

a A e

HARABMTETINYIRIINUTEN Uan. 311in (umvw) Tagldusunavemanszuna 23.3 dugnuianie/iu

dauhldvedlaseinisiduhaviuananuiiigalugiwiiiyaidasinisivaliddesndt 1.90 gnuiediuns

1%
o

wnuliliiieswedenisldnaaniad lneusunaueiniuiifu 810,889 gnuiaduns Usunauennuifu
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3. szuunanlniuaza1uiousau (Cogeneration System)

svuulauiuaisdu ( Cogeneration) Aeszuuiliiidandsnulwivdendsnuna waedinisld
Ustlowtnnndsnumudoulunasioaty lneedoidomdundadentu Suagyilisumunimdendsmy
Tusafignninszuunssandue

walulagszuundandsnuaudousiy wiadu 2 sUuuy mudnvaznisiinu fansaléain
SfunnimdsnuanufeululiusslevissuulanueisduigdnsuuTopping Cycle Cogeneration) #e
syuufindandanunanoundnimisnuanufouiimieluldusslevd diussuulauueisduigingd
(Bottoming Cycle Cogeneration) azfin1stinwdsauanufeululduselominouiazndandsnulniivie
NARUNG
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wann1siauAe Wemdszgnleuihgviesnnlndifialiauiounwntilunies Audaleus alaletein
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Wowmdaunaivieiwsssunmdutewas uaziadesaud Compression-ignition Engines agldvinstusiua
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visoufuanduiomas ndsnuindnlaoglugas 100 kKW. 85 10 MW. wdssupauiousioanuneglugy

vosfgloids unasiwdeguuaviidunasiu Fansdmdanuanuseululdenaldeaiu Waste Heat

Y

Boiler lunswdslotmsetingou
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4. NMIAMUIUARUNYANURY (Surface Temperature) 3MNTaYaALTAEY LANDSAT-8
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4.2 dumeunisfine

4.2.1 doyamufienitldlunisine

foyaanaaniies LANDSAT-8 TIRS, Band 10 (ra1signimdu 10.60 -11.19 unluiums) wievasndu
sunsusaaudeu (Thermal Infrared) Path/Row % 128/50, naneneniwuszanas 11an 10:31:53 uriinn
(haUszinalne) fauazidoaveanin (Spatial resolution) 7 100 ey (luvaz# Band duq 1¥un
band1-7 waz band 9 axfienmaziBuanind 30 wes MeazBeafwsei Diadureeduiitenldluns
mergumgdfadu (Land Surface Temperature : LST) uinalassnisnusssziios 1,2 uasfiufilndifss
Tneidondeyaanenaion LANDSAT-8 Tufuit 10 Sunau 2562 ansnenmuszana 1ian 10:31:53u1iin0

(anUszwmelne)
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A15199t 1 wansswazisenSatellite Sensors ves LANDSAT-7,8

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

30 m Coastal/Aerosol 0.435-0.451 Band |
Band | 30 m Blue 0.441-0514 | 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 | Band 3
Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636-0.673 | Band 4
Band 4 30 m NIR 0.772-0898 | 30 m NIR 0.851-0879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-I 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 1251 | Band 11
Band 7 30 m SWIR-2 2064 -2345 | 30 m SWIR-2 2.107-2.294 Band 7
Band 8 15 m Pan 0.515-0.896 15 m Pan 0.503-0.676 | Band 8

30 m Cirrus 1.363 - 1.384 Band 9

v =

foyaainanuiion LANDSAT-8 filssudeyaananiiudyanunifisniitaniesesidudeya
level 1 Fsrinunszuaunisusuudinig Radiometric waz Geometric Correction egludnwauzdouaGeoTIFF
Format

4.2.295n13AMUUARUNATNURRAY (Land Surface Temperature)
Yoyantiion LANDSAT-8 TM, Path/Row # 128/501dentamnzeas band 10 fignusuuiaany

¥
a

AAAARBUNNNTAARSIE AvgniunAILI WemAgauniuEIUT nalasinslsslniiivuesseies

1,2 waziunlnalfes Aeils18asidennIuTunaunddl

1). waeuen Digital Number ON) vesdeyaanna1aiiesLANDSAT-8 TRS, Thermal Infrared
Sensor (band 10) lu.fuein Spectral Radiance aasnsd 1(USGS, 2013);

aunis7 1 L, =0.00033422x DN +0.1

dle L. Ae # Spectral Radiance fivaedu W/(m2sterpm)
DN @ ¢ Digital Number vesdioya band 10wuaediu W/(mZsterum)

2). waensn Spectral Radiance 1uiduen Brightness Temperature, Tg (3o Black Body
Temperature) muaanuduius faamunsi 2 (LANDSAT Project Science Office, 2002)
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K,

aunsi 2Te=—7 "~
U159 2 s K,
Inf| —+1

A

dleTdern Effective at-Satellite Temperature wiae Kelvin, K
L,Aeein Spectral Radiance fiwuaedu W/(m?sterum)
K2 uaz K1 #adn Pre-launch Calibration Constant 3ainnundinsudeyaainaindioy
LANDSAT-8 TIRS sl
A519il 2 1avtdeadoya (Metadata)drwsu TIRS Thermal Band Calibration Constants (U.S.
Geological Survey, 2013)

Constant (Unit) Band 10 Band 11
Radiance Multiplier 0.0003342 0.0003342
Radiance Add 01 0.1
K1(watts/(meter squared * ster * um) 774.89 480.89
K2(Kelvin) 1321.08 1201.14

3). Agamailuaunisdrsvuazduaiidrsdann back body dsfuifiomeArgumginufiafud
W3 azdesiilsfanmsunsdindsnaquituia (spectral emissivity according to the natural of land
cover) a1n Snyder et al. (1998) I¥iausnisduinmen dWousuudgumginisanUdosiifiuia(@missivity
corrected land surface temperature; Sy dafnunnunueudusius dsauntsd 3 (Artisé Carnahan, 1982)
TB
1+(1XT% )In ¢
P
lo St Ao dgrumgfiiuia niae Kelvin, K
TeAe a1 Effective at-Satellite Temperature wiae Kelvin, K
AAe avwemaduves Emitted Radiance dadenldenanssi A = 10.6pm

gfo Anadunisuanudesidandu (Spectral Emissivity) annfufinuuusineg Ferfidentdly

aunsn 35, =

auns @159 l9anAeR 3 Bsindldlunisdnn 9614 € = 0.969 (Arid bare soil/Urban)

p e 1438 x 102 m K, Lﬁuﬁwﬁiﬁmmﬂmmé’uﬁuﬁ‘pzh><%
dle h = ehasiives Plank (6.626x10% J-s)
C =amisrvesuas (Velocity of Light) (2.998x108 m/s)
o =ehasiives Stefan Boltzmann (1.38x102 J/K)
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A13197l 3AeAsnug)nareIn TS dndeunaquituRowsazyln dmsudeyanraiien MODIS

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

Mean Emissivity (&)

Emissivity Classes Green Season Senescent Season
10.8-11.3um| 11.8-12.3um | Average | 10.8-11.3um | 11.8-12.3um | Average
NeedleForest 0.989 0991 | 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 0978 0977

Grass Savanna 0.987 0.991 0.989 0973 0975 | 0974
Sparse Shrubs 0972 0.975 0974 0.970 0976 | 0.973
Water/Wetland 0.991 0986 | 0.989 0.991 0986 | 0989
Organic Bare Soll 0977 0982 | 0.980 0.977 0982 | 0980

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

4). fuamAgmgilumbeowalded :1nANUENTS

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

¥
a

5. Namiﬁn‘w%hqmugﬁﬁuﬁ 20U (Land Surface Temperature)

5.1 %aagaqm fiWuRiafu 910 LANDSAT-8
UK
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Y
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= r'.

gaum Qﬁﬁ Aadu (Land Surface Temperature) vinadasenistssluifimuesseBes 1,2 uaziiud
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1. anulunnvasmsine

idesndninnuiamimalladernauaznfiansaumeaesdnsume). anea. li¥unisdaseain
U3 Lowealed wauesmes (Uszwalne) irie Tdidumsiinsginazuszananatoyanduanuioulas
wanaifugamgdinuia (Land surface temperature) wneussmieadoa vinlasenislsdluiimuessy
F89 1,2 lenansauusnineszivgamaiiiuivinalassnslslwihuseiuilndidedassou Sed

Tngiduituiiuausznaunisanainnssy Aufnuasnssy wazsurasuyy Meilieldiludoyanugiuves

gamaiinuiigegeiou laelutuil 31 Jweu 2563 Wurraddsuanusquaziusendewnile Wunsay
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pzTunndedld wazsiduszesntilanuilaiult1nin9e19ing Tnsanizmouesuusnalsemaing daa

o fndeginaunssaseelunanesiy inlssumiusouanae indifud an1yeInFResauaus1iily
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2. Tasanslselniviuasszides 1,2

Tasemslsslnfimuesseies 1,2 Julsslwiszuu (Co-generation system) nelasansilindanig
WAgln geanUszann 137 wnednd Tothgeaauszanas 20 fu/aalus Tngliihinaaldasdssiung ity
nslidendnwisussmalng (nne.) Uszana 90 winednd Tdanelulasanisussana 4 wnedng was
Swhelvtulssnuneluangpamnssugund Ussna 43 wngies daulediindaldimunazdsiimieg

Ttulsanunmeluwngnavnssugsuissiely

2.1 ananduan

Tasanslaslifimuessziies 1,2 dndiunislaeuiey dal Wuensd 1 91in wasusem dal Wuensd 2
$1in ilenannszualninfindusesiuanudesnisldnszualsihanelulasens uazdmielitunisli
dhondouisUssmalne (nin) waslssnunisluagaavinssugsutd uenainindndusilusUveslen
(Steam) AlFanlassnisaedimsdsimnelriulsnunmelungpamnssuasusivuiu

faillassnsfinssuiunsndnuuundsnuiin viie Tawuueisdu Ainslifesssunidudemas
¥iaifer Faszneudegunsaldndnd 1) indesdudalaihfetufng 2 4a wuu Dry Low NO, Burner 2)
wwnwmantevh (Heat Recovery Steam Generators : HRSGS) 2 4 3) in3asinidalihisiulath 1 40 Tng
wldndnfusilaun nszualiih lov lnsauisondauazsmneliiulssugaamnssunigluaiy
gnamnTNT danszualiihazgndsiuszuuaeds sunm 115 uay 22 Alalad dwsuidewdsildluns

a A e

HANABMYEITUVIRIINUTEN Unm. I1iin (uvw) IaelduTinantamaaussuna 23.3 dugnuiadnm/iu

(%

<

druthldrvadlasimsiluiifuiunanuidiyatugiuiiiyaiidnsinisivalidesndn 1.90 gnuisiuns
wnuliliiiesnedenisldnaenial IneUsunueisiviifiu 810,889 gnuiAmuns Usunauennuifu

Lsalviflmuessedes 2 vua 4,748 gnuiAiung

2 [N Felassms msmeamgfiuin(Land Surface Temperature)lneld<foyannanaiien LANDSAT-8 szuu TRS

vinalasenislssluihvuessziient,2 dvanusssziies suneilssuassvdun Jawiauassvdun 31 fuiay 2563




dhunouwcuuninalulagaomAta:nDansauind (eoAMmsuKIBU)

2.2 iR

Tassnslasluiimuosssios 1,2 feogiuanuassies sSunadiesuassivdin faiauassiedin
Jumavaramaneian 224 lnefiuiineadisdrundalniuasssuuduwaziuiiaduayului aeluag
gnamnssugsnni Tnslasenislsslaiivuesssdos 1,2 vesu3dn fadl 1ue1sd 2 Sria Didefilassaa

159 15 2 971 42 9151997 (255,368 AN519LUM3)

3. szuunanlniuaza1uiousau (Cogeneration System)

svuulauiuaisdu ( Cogeneration) Aeszuuiliiidandsnulwivdendsnuna waedinisld
Ustlogtanndsumudoulunasiionty lnsedodomduvauionty Suagvilisumunimdendsmy
Tusafignninssuunssandue

walulagszuundandanuanudousin wiadu 2 suuuu audnvauznisyieu finnsaldann
Sdumsthndsnuanudeululdusglewl svuulamuuaisduindnsuu (Topping Cycle Cogeneration)
Aesvuuiindandsnunaney udnihmdsruanufouiivdeluliuselow dnssuulanuueisduiging
(Bottoming Cycle Cogeneration) azfin1stinwdsauanufeululduselomineuiazndandsnulniivie
NARUNG

FemaialulaBusiassuuuutreiululdaudu fuegiunnumnzaueusazanulsznouns
Tnfinnsanansiavendemdsiinly aunmvemdsnuanufouiifenis dnvaenisldanuiounas
Iylihweslssans amsldou fuumsneata wazloulusudsnnden Wudu

3.1 szuulauuaisduriadeiuleth

szuvriniusznaudg wdesridinloth wdesiaiuleth Tneldidomaava fevdoidondauds

a

nann1siauAe Wemdszgnleuihgviesnnlndifielviauiounwnilunies Audaleus alaletein

Y

84 (Superheat Steam) figamgfinazarudugs lotagluduiniestaiulomldidunan Ssaunsaily
Fuirdeailenasne wu I revnsaes w%am?iwgﬂL%Julv\lﬂﬂ@sﬁi'fum‘%'mﬁ'}Lﬁﬂl%lﬂﬁ dnlothiteanain
insesannsathluldlunszuiuniswdadely

3.2 szuulaluuaLstuydadaiufne

fndnn1svinnufe ABLNTAeTILERaINIAIINAEUEN Wastdigvioaning L%@Lwﬁqwgﬂam
danwanfueniakazgnsadn infiefeuannawiinddu Suvvenedinieieatuiufie unuves
insesfaiufinmazseluduiniestulidh iondanszualuiih diufwfeudivaos anndsiufeasilgumyi
Uszanas 450-550 asriwaidea fedeuiiaunsaluliiuunadiaudeu iendnlothiinmuiusg

v lUtlnensuneldlunssuIunSHEn
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3.3 szuulAuLaLsTuriaiAsoseun i lusintalu

szuvlannsoudslaniuussinniniesoudidu 2 vl fe wwiessud Spark-lgnition Engine av14

v
IS a

Wowmdaunaivieiwsssunmdutewas uaziadesaud Compression-ignition Engines agldvinstusiua

v
) o o

visotfuenduiomnds ndsnuindnldegludas 100 kKW. fs 10 MW. wdssupauiousioanuneglugy

vosfgloids unasiwdeguuaviidunasiu Fansdmdanuanuseululdenaldeaiu Waste Heat

Y

Boiler lunswdslotmsetingou

Y

4. NMIAMUIUARUNYANURY (Surface Temperature) 3MNTaYaALTAEY LANDSAT-8

4.1 WunAnw
Tassnistselnfimuesssdes 1,2 fuanuesszios nnewdlomassvdin Smiauasidn ey

& A = & A ] [ = & 5
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anmgiienniadl 3 qq Ae goseu senitafeu nuATUS - wguaiay galy siiunnynluginiou
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2NN 2 MweneUsalasansisdbiiruessyie 1,2 fuanuesseiied 91LnalasuasvEnn 39
uAssELN waritufilagseulasinslasinit (fogaainanadien LANDSAT-8 OLI, band 432 Sufinaw

Fuit 31 funaw 2563)

4.2 Jumeunisiinen

4.2.1 foyanaiteniildlunisine

foyaananiies LANDSAT-8 TIRS, Band 10 (ra1sisnimdu 10.60 -11.19 unluiums) wietaandu
dunsnsanaudeu (Thermal Infrared) Path/Row # 128/50, iandneaiwuszanas vian 10:31:17 wiinn
(haUszinalne) fauazidoaveanin (Spatial resolution) 7 100 wes (luvae# Band duq 1¥un
band1-7 uag band 9 azdimuazideanmil 30 was TwaziBeadanisei 1) Fududeduiidunldly
n1smearguvgiRadiu (Land Surface Temperature : LST) vinalassnisnuosseidos 1,2 waziiui
Tn&iAss Tneidendeyasinaraiion LANDSAT-8 Tusudi 31 fureu 2563 nardrenmuszuial 1an

10:31:17 win1 (Lanusemebng)

witen LANDSAT-8 szuu TIRS

6 Il Foinsenns mswgamgdituiia(Land Surface Temperature)inslddoyas

vinalasenislssluivuessziient,2 duanusssziios snewissunssudun Jewinue
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A5199t 1 wansswavisn Satellite Sensors wos LANDSAT-7,8

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

30 m Coastal/Aerosol 0.435-0.451 Band |
Band | 30 m Blue 0.441-0514 | 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 | Band 3
Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636-0.673 | Band 4
Band 4 30 m NIR 0.772-0898 | 30 m NIR 0.851-0879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-I 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 1251 | Band 11
Band 7 30 m SWIR-2 2064 -2345 | 30 m SWIR-2 2.107-2.294 Band 7
Band 8 15 m Pan 0.515-0.896 15 m Pan 0.503-0.676 | Band 8

30 m Cirrus 1.363 - 1.384 Band 9

v =

foyaanaaiien LANDSAT-8 filésudeyananilsudyanunafiendianingei iudoya
level 1 Gsriunszurunisusuuivng Radiometric uay Geometric Correction eefludnwazdoya GeoTIFF
Format

4.2.2 |WMIAUIUARUNYTNURIAY (Land Surface Temperature)
foyan1iiivs LANDSAT-8 TM, Path/Row 41 128/50 1doniamizaas band 10 fignusuuiiaany

AAAARBUNNTAERTIE A8gntuAIWIN WeAguualNuRIUT naldasanslsaliivuesseies

1,2 waziunlnalfes Aeils18asidennIuTunaunddl

1). waeuen Digital Number ON) vesdeyaana1aiieLANDSAT-8 TRS, Thermal Infrared
Sensor (band 10) lu.fuein Spectral Radiance aawnsd 1 (USGS, 2013):

AUNNSN 1

L, =0.00033422x DN +0.1

dle L. #e an Spectral Radiance Sviiaeidu W/(msterum)
DN @ ¢ Digital Number vesdioya band 10wuaedu W/(mZsterum)

2). waeusn Spectral Radiance 1uiduen Brightness Temperature, Tg (3o Black Body
Temperature) suannuduius faaunisi 2 (LANDSAT Project Science Office, 2002)

7 [N Felasems msmeamgfiin(Land Surface Temperature)lneld<oyannanaiien LANDSAT-8 szuu TIRS

vinalasislsalnimvueeseiioal,2 duanusssziie
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K,

aunnsi 2 To=—7"—
1A B K,
In| —+1
L

A

dle Ty #e e Effective at-Satellite Temperature wuae Kelvin, K
L, #e e Spectral Radiance Swwiaendu W/(m2sterpm)
K2 uaz KL #o @n Pre-launch Calibration Constant @sAnundnsudeyasinaiadiey
LANDSAT-8 TIRS #aid
mseil 2 eaziBendeya (Metadata) dw3u TIRS Thermal Band Calibration Constants (U.S.
Geological Survey, 2013)

Constant (Unit) Band 10 Band 11
Radiance Multiplier 0.0003342 0.0003342
Radiance Add 01 01
K1(watts/(meter squared * ster * um) 774.89 480.89
K2(Kelvin) 1321.08 1201.14

3). Agaumgiluannistrsuuasduanfisnsdaan back body dsdudlemergungifiuiafud
W3 azfesmilsfanmsunsedainasnaguituia (spectral emissivity according to the natural of land
cover) a1n Snyder et al. (1998) 1fiauonisdruanmie tieuduufgaumgiinisuanddosinuin
(emissivity corrected land surface temperature; Sy) daAuruniuaudusius deaunisi 3 (Artisk
Carnahan, 1982)

; T
aunisn 3 S = TB
1+(ﬂx %j Ine
P
dle St fle Agaumgiiiuiiy e Kelvin, K
Ts #e a0 Effective at-Satellite Temperature wiae Kelvin, K
A fe mweneduves Emitted Radiance dudenldrnansit A = 10.6pm

g o AnadenisuanUdosidendu (Spectral Emissivity) anniumianuusineg deendlidenldly

auns @159 l9aInAeR 3 Bsindldlunisdnn 9614 € = 0.969 (Arid bare soil/Urban)

p diewidu 1438 x 102 mK, Lﬂuﬁﬂﬁlé’mmﬂmmé’uﬁuﬁ‘pzhx%
dle h = ehasiives Plank (6.626x10% J-s)
C = mnudawesuas (Velocity of Light) (2.998x108 m/s)
s = msiives Stefan Boltzmann (1.38x102 J/K)

g [l Felasems msmeamgfiuin(Land Surface Temperature)lnelddfoyannanaiien LANDSAT-8 szuu TRS

alassnslssininvuesseios,2 duanuesseiss sunedosunssedun dwiauassvdun 31 fuiau 2563
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QOUANUN DNEIFANENS

A131991 3 ANRAEANGYN1AVBINITWNTIFEIINFIUNAqUNURILAAE YA duTutayaniiiiiey

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

Mean Emissivity (&)

Emissivity Classes Green Season Senescent Season
10.8-11.3um| 11.8-12.3um | Average | 10.8-11.3um | 11.8-12.3um | Average
NeedleForest 0.989 0991 | 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 0978 0977

Grass Savanna 0.987 0.991 0.989 0973 0975 | 0974
Sparse Shrubs 0972 0.975 0974 0.970 0976 | 0.973
Water/Wetland 0.991 0986 | 0.989 0.991 0986 | 0989
Organic Bare Soll 0977 0982 | 0.980 0.977 0982 | 0980

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

4). fuamegamgiilumbeowadea mnauduus

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

Y
a

5. Namiﬁn‘wwhqmugﬁﬁuﬁ AU (Land Surface Temperature)

5.1 Hoyaanmgiinufinfu 910 LANDSAT-8

foyasnmgiiftuiauiimhodussaeadoa dddanmsdunaludisiu azgnihmdmuasnd

Y 9

vosurazdrsguugll lnefmunardunsaiadu (Class Interval) vesgaumgiiudazdrclniiu 1 osen
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i 3 wamagaedumsaiatu (Class Interval) uwazdfiunurvesringamgiusaza

qmmﬁ'ﬁ faau (Land Surface Temperature) usnalassnstsalwiivuessziios 1,2 waz il

TnaiAss Tun 31 JuAu 2563 ﬂﬂﬂ?WV]ﬂ 5
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QUUGELAIAY (Land Surface Temperature)
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9aumiNUia (Land Surface Temperature)

1. aAnaduanvasmsing

\osnnddnnuimuimaluladoimauazgiarsauma (eadnisumvw); aven. leunisdnsie
9INUTEM Lousaled uavesmed (Uszmelne) $1in IrddunsiinnegiuazUssananatoyanauanuiou
Immmmuﬂuqquﬁﬁuﬁa(Land surface temperature) suqeifussrwaidoa vsnalasenisisaluii
yuasszins 1 warlasamslssliilmuesssies 2 Wewansnnuuansnsserigumgiiuiainalasinis

Tsdlwiuaziiuilnddedlasseu Jedulngduiuniunlsznoun1sgnainnssuiuinensnssuLazunas

1%
a

guywiiiielddudoyanuguvesgaumalinuialutigedou Gudouuwe)
2. Jasanslselninruasszides 1,2
Tasemslsslnfimuessvies 1,2 Julsslwihszuu (Co-generation system) Tnelassnnsilindanig

ARl gegnUsvann 137 wngdng lethgeanyszana 20 duw/dalus gl fndnldagdsdming iy
nstifindendauralszinalng (nw.) Ussana 90 wnednd Toaelulassnisuszana 4 wnednd uas
Fuglvnulsanungluangnanssugsuns Useanm 43 wnedngd dletindalaianunssdsdiviig

Tiulssnunigluwngnainssuasusealy

2.1 ananduan

Tassnistsalniinueasedes 1,2 andiunistaeusom fadl ueisd 1 9100 wazusev fal Wuais
7 2 $rdn lenAnnszualiiiifisfusesiuanudosnsldnseualuiinielulasenig wazdmuelviunis
nifhdhendauisusemelng (i) uaslssnumeluangpamnssugsud venanindnfusilusvesle
ih Steam) Alganlassnsagiimsdedmiglitulssnumelungaamnssugsu? wudu

faiflasamsiinszuiunsnanuuundanui vie lanuueisdu Afnsléfesssurfidudomas
yiaifer Faszneudegunsaiddnsd 1) wdessudalifhdstuie 2 40 wuu Dry Low NOy Bumer 2)
wowanlev (Heat Recovery Steam Generators : HRSGS) 2 4 3) in3esinidalwihisiuloth 1 40 Tng
wldndndusilann nszualni loun Tnsanunsondauagsimingliiulssugaamnssunigluay
gnangINy denszualiiiizgnasiussuvaeds 1un 115 way 22 Alalad dwduidewdsildluns

a A e

HARFBAYSTINMAINUTEN Unn. 311ia () Iaglduunaniemasssann 23.3 arugnuianie/iu
| ’oj [ [~ 961 a [y 1 goj 1 a 1 g a o 1Y 1 I3

drunldvedasimaduihfuiunnanuaidiyalugieisidiyadansinisivalidesndn 1.90 gnuiadiuns
wnAulibiiisanesienisldnasaisl Ineusunueaiuiinu 810,889 gnuiadiuns Usunauenniifu

Isalviflmuessedes 1,2 vua 4,748 gnuianians
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lasanslsalviivuesseies 1,2 Asegiuanuassziies dnailomasivdu daminuassvdun
SumavalmanelaY 224 lnefiiuineadvdiundnliiuazssvvdasiuiaduayuliii aneluias
geamnIsugsun3 lnglasenistsslnivuesssies 1,2 Sllaiilagsan 159 15 2 91 42 913799 (255,368

FAITIUUAT)

3. szuunanlniinazaIuiausau (Cogeneration System)

svuulauiueisdu ( Cogeneration) Aeszuudiliidandsaulwivdendsauna waedinisld
Ustlovtanndsnuaudouluvaeifoatu lneododomduvauionty Suglifununismdndsay
Tusiaiignninszuumsnandue

walulagszuundanasnuanusousin wuiadu 2 gUwuu mudnwasnisviianu fansanlden
dumsthndsnuanadeulUlduseleviszuulanuueistuigdnsuuTopping Cycle Cogeneration) fe
sruuiindandsnunaneundthmdsnumsdeuiivaelulivsslovd druszuulanuueistuipingais
(Bottoming Cycle Cogeneration) azdinisimdsnueufoululdusslovinoudiagndandanuliivie
NANUNG

Femmineluladusazsuuvudsiululdoudul uegfuaumnzauvesusas anulsznaunis
Tnefinnsananvinveadomddinld aunmuesndsnuauieudideinis dnvazmsldanuieunay

Trihwedsenu nanisldau sununiseadne uazReuluiudunden Wudu

3.1 szuulauasturiaieiules
a & ¥ = o A 5 o [ H v & a & L= & a <
szuuvilaiusznaume nsesiillaloun insesisiulen Ingldigemdunad Mavselvoinauds
wannsvihaude Wandsrgnleudgvisanindiielvianuiouunurluaies dullalewn aldlouredn
8¢ (Superheat Steam) figaunnfinasaudugs leazluduaissiviulodldmdanan Jsaunsatily
Tuin3esiienanien wu Ju Aeumsawes viiewdeusldulninlneduiniasiuiialui dwleuiieanain

w3esaunsatnlullunssuiunsuansald

3.2 szuulauesduriinfaiufie

fndnmsvhaufe Asumwsawesazdnermeaninnisuen uaztindngiounlngd Womdsazgnin
drmanfueinmauazaassdn Bafedouanmawlnddy §sasvesiriuedostoiufeunures
inFeaiaiufmazseluduiniostuliin iondanszualnli diufefeudivaesanieiufnsazionmyd
Uszanas 450-550 asrwailea AedeutanunsailUldiluunadlianudou iWendnlediiamudusiig

s lUltlnenswnalglunsEUIUNISHAR
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3.3 szuulAuuaLsTuriaiasoseun i lusintalu
szuvdanunsanuslamudszianieiesoudidu 2 vl Ae wsessud Spark-lgnition Engine av14

v
IS a

Wamdunamiefesssunfdudomds waziadesud Compression-lgnition Engines aldvisusiea
yiortumidudomds wdsonuiindaldeglugas 100 kW, d1 10 MW, ndsuanufeuiioonunoglusy
vosfgleide imdeifudoguuasindundedu Fenmimdanuanufeululdensldsiu Waste Heat
Boiler Tumswanlovuiethiou

Y

4. NMIAMUIUARUNYANURI (Surface Temperature) 3MNTaYaATLTAEY LANDSAT-8

4.1 NUNAne

Tasansisalnilnueeseies 1 wazlsaliinruesseies 2 fuanueIseied anoLlnauAssIvaun
) Y} a o | X A a & A | | & & &
Jariauasswdnn aegagluiuivesngnamnssugsunsanmiuilaediulvgdugnaiuasuiu gwin
% = & | = ~ Ao & A & A 9 2 & A
Umglauseaad 200 wns Fududiunivesnsnugalasy Mduiundiuasiungnwaundunui
gaamnssy tnedinunndnqulddudunaueswiusssumfaduiuiunniinisldusslovudug  danmni 1
LaEANVIENUNUSIIATINSISIlNAN waziunlagsaulasan1sisalnidn dannd 2 Inedduiiawas e
nziunnfndeiuiuiidesenisiauinsluangaannssugsuis (Jaguuldnuiinisnens (l9du
AUznaa) AenzTusanfnnanulasanisisaluiivusaseies 1 wazlssbiivueessiios 2 faldannanu

= 4 |

aunlupgaamnssus daluiduiuidnssensiaun anmgdeiniad 3 gofegeieu szwituieu

Y

1 A

NUAUS- N wANaHY FeunnYNTUYINAEY WHUATAN — AAAN WAZHANUIT TENITUFOU AR1AY

—AuUAMLS Uszvinsadiulngjusenauandninensnssy
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UWUIRUATABIND
wuInbiYRRIUEa

AN 2 AveneUsINlAsINISIssNTnrueIsEI 1, 2 AUATUBITELIEY BLNBLIRIUATIIVANN 9N
uAs AN waziiuilagseulasenislsali(@eyasinaadion LANDSAT-8 OLI, band 432 dufinawiui
6 LB 2565)

4.2 dumeunisfine

4.2.1 foyaniieniildlunisine

foyaanaradioy LANDSAT-8 TIRS, Band 10 (pawenandu 10.60 -11.19 unluiums) wievasndu
unlsnsamuiou (Thermal Infrared) Path/Row 7 128/50, tandreniwuszana 1ian 10:31:21 wiiinn
(na1Uszimalne) dauazideavesniw (Spatial resolution) 7 100 wns (luvned Band ue laun
band1-7 wa band 9 axfienmaziBeanind 30 was MeavBenfwsei Diaduiieeduiiienldluns
megumndaaiiu (Land Surface Temperature : LST) vinadassnisvuasseides 1,2 wasiiuillndifes
Tneidendoyaanaaiivn LANDSAT-8 Tutuit 6 wmwneu 2565 nandioamuszanas nan 10:31:21u1%m

(aUszwmelne)
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A15199t 1 wansswazisenSatellite Sensors ves LANDSAT-7,8

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

30 m Coastal/Aerosol 0.435-0.451 Band |
Band | 30 m Blue 0.441-0514 | 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 | Band 3
Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636-0.673 | Band 4
Band 4 30 m NIR 0.772-0898 | 30 m NIR 0.851-0879 | Band 5
Band 5 30 m SWIR-1 1.547-1.749 | 30 m SWIR-I 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 1251 | Band 11
Band 7 30 m SWIR-2 2064 -2345 | 30 m SWIR-2 2.107-2.294 Band 7
Band 8 15 m Pan 0.515-0.896 15 m Pan 0.503-0.676 | Band 8

30 m Cirrus 1.363 - 1.384 Band 9

foyaanaudien LANDSAT-8 flssudeyaainanidsudygramuiivaiithuinszsidudeya
level 1 Fssinunszurunisuiuudms Radiometric uaz Geometric Correction eeflusnwazdeya GeoTIFF
Format

4.2.23%'7’1’15?7’114'3mﬁwqm%gﬁﬁuﬁﬁau (Land Surface Temperature)
Yoyannndioy LANDSAT-8 TM, Path/Row 71 128/501dentamnz4as band 10 fignusuuiaany

¥
a

AALARBUNIIMANSTUAT A8nUNAIIN IeA1UMTNURLUS nalasinslssliimuesssides

1,2 WasNUNLNALALY AYLSI8aLL8ARILTUNDUAIL

1). waeuen Digital Number ON) vesdeyaana1aiiesLANDSAT-8 TRS, Thermal Infrared
Sensor (band 10) lu.fuein Spectral Radiance saasnasit 1 (USGS, 2013):

aun1s?i 1 L, =0.00033422x DN +0.1

dle L. Ao e Spectral Radiance fiviaediu W/(masterpum)
DN A ¢ Digital Number vesdioya band 10wuaediu W/(mZsterum)

2). waeusn Spectral Radiance 1uiduen Brightness Temperature, Tg (3o Black Body
Temperature) suaanuduius faaunsi 2 (LANDSAT Project Science Office, 2002)
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K,

aunsf 2Tg=——2—
B Kl
In| —+1

A

dleTfern Effective at-Satellite Temperature wiae Kelvin, K
L,Aern Spectral Radiance fiwuaedu W/(m2sterum)
K2 waz K1 Aoan Pre-launch Calibration Constant 4 sfwuadmsudesaainaiies
LANDSAT-8 TIRS sl
A919d 2 avtundeya (Metadata)drwsu TIRS Thermal Band Calibration Constants (U.S.
Geological Survey, 2013)

Constant (Unit) Band 10 Band 11
Radiance Multiplier 0.0003342 0.0003342
Radiance Add 01 0.1
K1(watts/(meter squared * ster * um) 174.89 480.89
K2(Kelvin) 1321.08 1201.14

3). Agamgiluaunisdrsuuasduaiiisrsdeain back body seduievnarguupiiufiafud
w3 axdasdnilafanmsundadanndsunequituia (spectral emissivity according to the natural of land
cover) a1n Snyder et al. (1998) I¥iauenissuamen Weusuudamumgimsanddosiifiuia(@missivity
corrected land surface temperature; Sy dafnunnunueudusius dsauntsd 3 (Artisé Carnahan, 1982)

TB
1+ (/1 XT%) In ¢

p
lo St Ao Agrumgfiiuia niae Kelvin, K
TgAe a1 Effective at-Satellite Temperature wiae Kelvin, K
AAe avweaduves Emitted Radiance Fadenldenansdi A = 10.6um

gfie AuadsnisUanUaseidenau (Spectral Emissivity) annfiufauuusneg edriidentdlu

aunnsn 35, =

auns @159 l9anaed 3 Beanildlunisda 9¢14 € = 0.969 (Arid bare soil/Urban)

p dlawviiu 1.438 x 102 m K, Lﬁuﬁwﬁlﬁmmﬂmmé’uﬁuﬁ‘pzh><%
dle h = ehasiives Plank (6.626x10% J-s)
C =amsrvesuas (Velocity of Light) (2.998x108 m/s)
s =emsiives Stefan Boltzmann (1.38x102 J/K)
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A135197 3 ANRREAIUYANIAYBINITUNTIFIINF sUnAquUR LAz vila d1mSudeyaniiivy

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

Mean Emissivity (&)

Emissivity Classes Green Season Senescent Season
10.8-11.3pum| 11.8-12.3um | Average | 10.8-11.3pum | 11.8-12.3pum | Average
NeedleForest 0.989 0.991 0.990 0.986 0988 | 0987

Broadleaf Forest 0.987 0.990 0.989 0.968 0971 0.970
Woody Savanna 0.988 0.991 0.990 0.975 0978 0977

Grass Savanna 0.987 0.991 0.989 0973 0.975 0974
Sparse Shrubs 0972 0.975 0974 0.970 0976 | 0.973
Water/Wetland 0,991 0.986 0,989 0,991 0986 | 0.989
Organic Bare Soil 0.977 0.982 0.980 0977 0982 | 0.980

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

4). fuamegmgiilumbeowalded :1nANUENTS

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

¥
a

5. Namiﬁn‘wwhqmugﬁﬁuﬁ 20U (Land Surface Temperature)

vosunazdgungd lnefmuarisunsaiadu (Class Interval) vosaaumafiunazdaaldiviadu 1 ogen

ALY PILANILUNINT 3

R - T
5 i H 5B 5 ¥ 5 HE 5 8 5§ 85 5 5 5 5 5 5 £ =5 H 3 :

o ..J 1 B - - =t S S= S - - .{ I = = = (s R = = -7
i ] i i Wl ] il "y "y "y Ll i "y "y il Yy |l'|| el wr wf -n‘ I-i I-l' .

= 0 0 L [l P

L = 1 9 kB A

llllllll]ﬂl]jl H ‘[ \ H H JDDI-IIII

A 3 uanstidunsniaduClass Interval) uazdfunurvosramumgiivsasa

= r'.

ffuisau (Land Surface Temperature) vsnalassnisisslnmuesseios 1,2 wagituil

LU 2565 (Nﬂ’]W‘V] 4-5

gam

{
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