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9/7/67 13:42 TurAumsaudeuastdudunss
AU oo 1 B
WHLLAY udfun s TuEdeuirdun : Manifest No.  3RB2302030
TuArAuAISAURIARI LR IBUAT Y
(Uniform Hazardous Waste Manifest)

1. dquaasianuilaraadudunse : This section must be completed by Generator

WA Reference No. 3194803

1) 30 : name _13ew InesmluleiTon 4in o 5
~ a = ~12 lﬁﬂﬂi:’iﬂﬂ')gnﬂn’]lﬁﬂﬂﬂdtaﬂ'ﬂuﬂﬁﬂ ‘Generator's ID _DIW-G-055802482
anunaniLile : Generator address__22/2 3.5 nuwwaingd nsl,11.3 sunawdilva) a0 o . ~
WA : Phone__n9ans : Fax__nsnlanidiu :Emergency....c........

.1 n7u70007

) fimugannaBeum ;1 ransportar

Fouhv + enmpany name 3Gl e nod Tayehiad dinedin ettt lysob g fae o e s T r_DIW T 10B8A0080
o ! DWW T TOSat00Gt

Ay Gt e vinTo wnziadnmnadnsiuen Treatment Storags Disposal Facilities (TADFS)

a o o e =

ToUTY | TSDF's name _ 11519 3.8.8 pdulsdnd aaiin Immﬂi:ﬁﬁﬁ’oéﬁumumu 1T warindnueadedunsie Disposer's D _DIW-D-220800015

= = ) E
5) MuazidnraeInosunsuvudunfauding ;

Ay PR iaready nTUELeIq - Containers inasgns gl UALDUARNGN :
No. {Descriplion) AuAstl ; Waste ID. /774U No, 4tm : Type Quantity Unit Wt/ Vol Additional Informalion
) v o o o a - o
1 [afuaTealiuda 130208 14 Fandn 200 fM7 2800 flaniu
s unrreadafunsianavun : Total Quantily $89WAT : iQUId oo, Ans/gnuATIamg © Liters/cu.m 19904 : SOlId vv.yvvceniiaiie Alan¥u 7 6w : Kgs. / tons

6) maUfrinnfidnsous i uaziayariusiu

ISpecial handling Instructions and additional information

7) ArFusas : Iwmdnweiuseadnlfidewsutssdudunmoudamufiszydinediu uasintsussqiathevieasnat s zaunnaindiadvuateangunneynilsznns .

¥>enerator Certificate : | hereby declare that the conlents of this consignment are accurately described above and have been packed and labeled and are in proper condilion for transport according lo regulalion

Uil : Day/Month/Year __1/2/2566 14:00

{asn Generalor's name T RSO - 115 1 I Signalure e R NS SR el

2. dausasfsuserea@udunse : This section must be completed by the Transporter

Py - T e
1) Tndjauds : Transporter's name __viftiv wi a1 {agdusd Saria 2) Wiz 14 [0 (] 5o (O ze O Weaitu
wtlsrdrsagauds : Transporter's 1D _DIW-1-105800080 Vehicle Truck Train Ship Plane

AWy ; Phone_0 2334 1079 Tnsans : Fax__ 4nidiu : Emergency . =
? 3) izl

83-685241l,

WIUUL : Vehicle ID

o o vy v N . s - v oou o v oo
1) ANTUIDN ¢ mwwmmmmm“lmTumﬂqLﬁﬂaum‘mﬂummumzi._mqmu Lm:m?‘uudanJu'hJmu-uamuummngumﬂnnﬂ?zm?
Irransporier Cenlification : | hereby declare thal | have received the type and quantity of wasle as described above by the generalor and that waste has been transporied according lo regulalions,

[ntrugandanda : From _gamndmnns hldedanda To_amfiamsn Wsraznaszanod : Time Spending ... it 3./9% ; hours/day

.. aMefu : Signature .. . Tuih : Day/Monlh/Year ...

kwiefjauda Transporter's name

3. dawrasifilsznaumsdnuiusausan Ui wesirdneaadudunse : This section must be completed by TSDFs

1) TafFurindn TSDF's name _1liin 4.8 .1a afublsdnd sain 2) nlsArsalFuindn :TSDF's ID _DIW-D-220800016
Lﬁmuﬁﬁ'ﬁ“ﬂ : TSDF's address _24/25 wijfi 5 n.689ARAY 801191109 4 8N eAwT : Phone__ Tnrans : Fax__ qnifu : Emergency .........

o o v v o e . y = v u o
3) ANTUTRN ﬂﬂWLﬂwmumwﬂﬁmﬂmLﬁﬂﬂummLtmmuLﬁmmwizqmamuu
[TSDF certificate of arrival : | hereby declare that | have received the reference load.
D U : day [j hau : month E:} 1 : year s induAlifuaaade : since the day that received waste

o o A X )
liazannroiidnteadenfuanillinielursesingn Treatment period...........
AU : Day/MONtYEar ..ccevrcccivvisisieiees oo

................. et AVHEU : Signature ..

kiaifunn4a : TSDF's name

1) nedivanduduninelinsanufiugs : Discrepancy Notification

so U NIRURAURTI : Type of WASIE........eves e reessersesresssnesess AU QUANEIEY. ..o snssrenees

s : Action taken L] i : Retumed () 4nulssumnlusi : Reclassiied/ 1 : Waste ID ... (O sutnda Accepted WFJNA : Reason of action ...

BUR4aBu : Date returned ..o, (Fundlowdl :ad 7 mm 7 yy) wraasluiafunssudssufadunsmafRgandy : Returned manifest no............. :

97 aneniubidafiu : TSDF's Signature ........c.occcce RPN

0}

rﬁﬂﬂﬂdf“. SDF's name ............
1’-!

iwmb2.diw.go.th/e-waste/print_maf.asp?id=3194803

17



9/7/67 13:43 TufrAuATaugenadtiuauasie

W8 : Reference No. ANA o /16

visnue luinunuussseaiodua o | Manifest No.
TuarAunIsAUdvALFadUnS 1
(Uniform Hazardous Waste Manitest)

1. dqursafiiedfinveadudunsie : This section musl be compieted by Generator

v

= 8w = 4w
5) FRUBLANBI VDA UTURTIENIUAUATDUENY

A1 MUATELN swavsude nNTuruTTq : Containers msgns ; wdaeniowin ; LT E
No, (Description) BUATE - Waste ID. /71494 : No. atin : Type Quantity Unit Wt/ Vol Additional Information
1 | mtudleuiviuszasd 1502 02 20 daman 1081 Alan¥u
2 {awiuiuanuieu 17 06 03 1 dananann 467 Alan¥u

s unsradafunaieniaunn : Total Quantity TBAMAT : KQUId ..ovvvveursrsiere BRI/HNUIARIAT : Lilers/cu.m 3BT : SONT —..vvuvrveerrene filanfu / 6w : Kgs. / tons

6) MaUfiARTANsUzRws uazinga @iy

ISpecial handling Instructions and additional information

7) Anfusad : fwdnueiussilidwavssaiedunsoudanuiszyinediu sazfinrursiinihovieaa nedanzaunsaadaiuuntanguaneynlsenis

¥3enerator Certilicate : | hereby declare Lhat the conlenls of this consignment are accurately described above and have been packed and labeled and are in proper condilion for lransport according lo regulation

< owal
antLdy : Signature 2un : Day/Month/Year ___5/10/2566 10:41

4
ﬂm-na Generator's name ..

2, dauvasifrudarnsi@edunig : This section must be completed by the Transporter

.
2) Wizl O s0U99NN ] salw Dae | O ibesiu
Vehicle Truck Train Ship Plane

) e
87-2282A1

WML : Vehicle ID

o o v P o Ly e v = v ou a v o
4) AFUTEN mwm'ﬂﬂ‘m?amﬂmwmmﬂﬂummLmeum:qwmu Lm:mmudqLﬂu‘l,ﬂmu'u'amuummngumm‘nﬂi‘:m?
lTransporter Cerlificalion : | hereby declate that | have received the lype and quanlity of wasle as described above by Ihe generalor and thal wasle has been lransporied according lo regulations,

lingaudeaandanda : From _asmailring Tufvdands To_nmni Mrzoznaitlszinn : Time spending i 0./4U : hours/day
KWITU © SIGNALUTE ovvor e FUN  DAYMONNIYGAT ¢.verevoveeeessassesseresssssrerons

o
mwaqwdq Transporter's name ...... N RS N R Ry

3. druresfflsznaumsanuiususan nia uazidntadndunse : This section must be completed by TSDFs

" v v . T - o P a4 ¢ v T
3) ANTUTEN 11'1wL’-z'\']mm?ﬂdm"lﬂm'umLmaummLmeuﬁmmm:m'Mmuu
[TSDF certificale of arrival : | hereby declare thal | have received the reference load.
O day (L) \éaw : month O year WuANTuA I U098 : since the day thal received waste

. .
e zanunronndnseadeffunaillinisluszaziann Treatment period..........
Jufl : Day/Month/Year

Rl AT Signature

P
PuBagTun1am : TSDF's name ...

v

h) nrdlvea@udunselinseanufiuia | Discrepancy Notification
LNV UBURLTURTV : TyPE OFf WASLE, v vvereersserorerersonesremserseee UFUA T QUANULY... oo
n7m1Tueu : Action taken G A4/ : Returned C:] dnulszinmival : Reclassified/ $9a : Waste 1D ............ D Furin4m : Accepted WRAKNA : Reason of 8ClioN ...

. (Funiewdl :dd / mm / yy) vinenarluiinunirrudesnadsdunmofigainau | Returned manifest no.

FuidaAu : Date returned ....

AMTUGAIAU : TSDF'S SIgNAtUTE vvvvceressicvieresercneeesinrees SR e

rﬁﬂéddﬁu TSDF'S Name ........eueev.

Lo

iwmb2.diw.go.th/e-waste/print_maf.asp?id=3396356
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nilvdauavwani1siansain

v o = = Pl as P 1 g 9 a
nAsaaauaaliindvlfnansaidanluldudraanuanusnatisevu

ﬂi&lii\‘l\‘l'\‘uaﬁlﬂ'\ﬂﬂiiﬂ

TaafisnaasidaananisRaIsan il

011
021
031
032

033

039

041

042

043

044

045

046

seui sﬁaﬁjﬂgl]‘q?uv%a ﬁaﬁaﬂﬁqan%a"x’aqﬁﬂmﬁu b} dsunai(éu) dans WueLiiun1g RFToTAT
Jaanluitaduan AnANTS
1 130208 ihsfueiaslaua 4.666 042
2 150202 wesrenwilauihfunazansd 1.104 041
3 170603 AUWUAUANNTAY 1.192 044
4 170405 LWALUAN 20.000 049
5 120104 LARAUNINDILAY 10.000 049
s laTuauanafinatioduladdousui 1 unsan 2567 §9uit 31 funnau 2567

aanlu au Juid 1 unsrAn 2567
Taansu1s9NUaaRINNTIN

s

=1

wiv&andonanisnasaativfiauaataaldssuudidnnsafing

sianIsIanIs&vlfnaniaiaa i luladuar
Fauanilsianiiasnminasa (sorting)

AntAuTuniguzussy (storage) TvssuansaznISANLALLASANAULLTIA
induantah (reuse) auianilszavdidnuasianililduaaiu q
senduganendaniida (return to original producer for disposal) ‘lﬁsxu“ﬂav{muﬁ%n
Ay

umsiaﬁmwiné“n”l,ﬂussﬂuﬂu‘%alm}'l (reuse container; to be refilled) Iﬁi:u"ﬂaﬁ
aneAsudu

1ndunlddrsaidau 9 (other reuse methods) auinailseaodidunasianiilila
waifu 9 Tvisyy

Uhiudawdmauny (use as fuel substitution or burn for energy
recovery)Taaasalutawn (incinerator) wsatanaasunssudiuus (cement
industrial furnace)

vindaw&onau (fuel blending) wat i iudamwdsansuiamn
(incinerator)iananaunssudiuus (cement industrial furnace) wiansa'latiuay
wanaunssu (boiler and industrial furnace) sudatanig

wviatafiiundeonu (burn for energy recovery) wawngTanililduaiiliidunas
Weduanadvsuiatv (stove) vianialatuazienansunssu (boiler and
industrial furnace)

tafifluinafunaunu (use as raw material substitution) TutenanaIunTTUTLUG
(cement industrial furnace)

vindaawau (material blending) Lﬁa‘lﬁﬂui’mqﬁummtmu (use as raw material
substitution) TutaaeaIrnssudnue (cement industrial furnace) szuyalang
vindam@maunuanniaaililduaidbidurandaduass Svsuenanavinssu
wialdwdanszualiihinaamne (use as fuel blending for energy recovery) sey
danane

LR

057

059
061

062

063

065
066
067
068

069
071

072
073

074

075

076

wihnsTInUAsAuEAWNavaauLuTlduLs) (spent green sand / no bake
sand regeneration)

i Yanililduardu 9 nduduuniv (other recovery unlisted materials) visey
1ntiasa38dinw (biological treatment) wia3aiafiihaniw (chemical biological
treatment)

o

1fasa3adinw (biological treatment) watldfmadiawniadialalasiaudly
NRIIUY

1hifaea3gneiadl (chemical treatment) wiaunasla3gn19naaw (physical
treatment) u3aidasraIdniafinnaniw (physico-chemical treatment)
1ifatdasesdneasinnanaiw (physico-chemical treatment of wastewater)
wisruuinatiwdesiu (discharge into central wastewater treatment plant)
UsuRaseneidniawail (chemical stabilization)
usfasusaninaafilaaladuusniaiagn pozzolanic (chemical fixation using
cementitious and/or pozzolanic material)

1381niTndy 9 tiavihanaaudlufie (other detoxification methods) Twszy
fonauaundnazAuia (sanitary landfill) wwisdvdinavsaianiluladuas s
lunaadaduasawindu

Henavatrvdaand (secure landfill)

denavatvilaansde Wavinnslsusdasusavinlviiiludauudouas (secure landfill
of stabilized and/or solidified wastes)

wvinane (burn for destruction) Tutanumiuez Nz WaHRNEE LAY
UfnaviataailuitdusiAbidlusaadaduasawiniu
vinaatuentawzdusuaa&uduasia (burn for destruction in hazardous
waste incinerator)

wvihaesnlutanansnnssudue (co-incineration in cement kiln)
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047 1afiaan Lilduarludunasiuduesia Waldifluidamdsnaunuiaaassluiaimn

(incinerator) iWan&nnszus Wi
048 laffaghilduarMiuzandosuamy Waldidwdamdomaunulaonse Tuau
(incinerator) \an&nnssualnin

aad

049 unnduunldlseiamidnsraiiau q (other recycle methods)

051 wihasyaunisinalvinasarandunn v (solvent reclamation/regeneration)

052 nszuunsinlanenauun v (reclamation/regeneration of metal and metal
compounds)

053 wihnsEuIuNsAuEAIWAsa/ee (acid/base regeneration)

054 nnszauMsAURNINEILSILATEN (catalyst regeneration)

055 whasyuunsAuanIw arududustdeunal (spent activated carbon
regeneration)

056 LAsTIUMSAUEAWITTUVEaNLTuTlHouLa (spent resin or membrane
regeneration)

wmanansdidug

01 iusnfiunslilasuaugialu e/ Arda/innauldlddsetamiln

02 F8nsinia/Arde/AnduldlddssTaamilvg Timangsu

03 &gf“’umLﬁun'ls"l,m“’i“mi'\z\?oﬂs”nﬂsomumem 37 wiangalsenaufanisanuuing 39
AMUNTEI AT YA 1599U

04 iusnfiunsludusansuinge/Ada/innauldladdss Tauiin

05 ‘Lignunsafiunaaugnay sudadidnvsatinale

06 flviuznisdelilandvdsenauianisisenu wia'liulandvdsenaulusdiuuens

07 ”l.n'Lm”nhum’awaaum"lmmuﬂssmﬂnszmwa_mmvmssuL%'aomﬁmmsﬁoﬂﬁaaﬁa
YaiqALilafua w.a. 2566

wapanlIsliaual6

RUNELYG

077 dadaavialedu wiatuauldngia (deep well or underground injection; sea-bed

079
081
082

083

insertion)

Adneedgau 9 (other disposal methods) Tviszy

uNULardvaanuanidssing (collect and export)

aunzlaniaiqu (land reclamation) wawnziaaililduailiflunasdeduase
winifu

winvindansassdsudgenaiawéu (composting or soil conditioner) Lawwi‘ioﬂﬁqa
vidaYaailildus A bidlunasdaduasawiniu

084 mawnsdad (animal feed) wwdvlnaniataadbildusibidluads

085

11

12

13

14

15

16
17
18
19
20
21
22
23
24

25

Suasewviniu

Anw IYauasWeuun (study research and develop) tian1sneaaasludnmay
TasunsunsaLvinu

wigra bisinsafasan'ls asanmnaanans wdaanansli
auysal dofl

dunluauaalsgnauAanisTseuzasFusifiuns uazwia fnanfiaianilulad
wal

duunwilsdasusasaansidouiifuananadsFudiiunms uazwia Hradnfiaiaa il
Taduad

dyeyawiivdadusannisiuuiasseninsFuaifiunisuay granndeaailila
wal

wilodanslseAuanusuda (Liability) sevinesFusuiiunisuas grandaianilaily
uwal

nivdanauaunatguieglanszvinnsla ununssumsyfiannansaudaains
usauiluassFusuiuns uasvsa gradiataniluldua
wadATgAANNNTuIiNanas R T atly (total concentration : mg/kg)
WadLATITVcEIEN1TRAR&TT (Waste extraction test : mg/l)
THRLBEANTIIUMSHAANTANLTAIAATIL AR LSS
saasdannszuIunsinuad&aunAdn/inie/innduan Talsylaanilu
dunluauanesdvaaningdunsia (3a.6)
wifs&asusasaninnsuiznsinsastunsvitiawiaanssulgenaniwdu
sWalsuanviaufianiatanililduailignsas

sanIsAanishignsiag

AsaduNARINsTuAsETiaualudua/dyan Wasudrumudaulaluniedasusas
Asaaneidauiifunna

lansstayannulaaasi

o nsiliaugne wavinuliviudre sunsandvilluniiiansannana’lddvaiudinsulsssuansvinssu analu 15

e e S0 ey e v o g &
Ju Huausiunlasuudeddanivnisdnasail

. vnnvi’mno‘tao‘hﬁumﬁaﬂﬁqw‘%aiﬂmﬁwimmﬁaanuann“snmisaa'luimn"w"l,m”%nausy'm facduanuidaaiu
11097 45 WrIWsTuTaii15997U W.A.2535 695219 TIN5y LAY 2 wauun

uilvdalavWanisiansain

AsaaauanaBbitihdslinaniadaainhiladusraanuanuialiseenu
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a6un o e v e Aadvilhnandaiziainluladua- dsunai(éu) . WueLiiun1g WGNA
Jaanliladuan ANATS
1 130208 ifule3aslyua 0.666 042
2 150202 wsndulavinsiuuayansi 0.158 041
3 170603 AUWUAUANNTAY 0.170 044
4 170405 VARLAAN 1.500 049
5 120104 LARHUNINDILAY 0.800 049
s lasuauanafinatioduladousdyui 1 unsian 2567 §95uit 31 unsau 2567
aanly e Yui 1 unsan 2567
Taansu1s9UaaRINNTIN
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Jaanluiladuan ANATS
1 130208 ifuie3aslyua 0.666 042
2 150202 s dulavinsiuuayansi 0.158 041
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4 170405 LATHUAAN 1.000 049
5 120104 LARAUNINDILAY 0.800 049
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Jaanluitaduan AnANTS
1 130208 ifule3asldua 0.666 042
2 150202 wsndulavinsiuuayansi 0.158 041
3 170603 AUWIUAUAINNTAY 0.170 044
4 170405 LABLUAN 1.500 049
5 120104 LARAUNINDILAY 0.500 049
s lasuauaafinatioduladousyud 1 furan 2567 d9¥uii 31 furau 2567
aanly e Yui 1 funau 2567
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2 150202 vrsnlwiiamirunazaisi 0.158 041
3 170603 AuwufuaNTau 0.170 044
4 170405 LABLUAA 1.000 049
5 120104 LA HUNINDILEN 0.800 049
s lauananainatofuladouaiui 1 wunau 2567 o5uti 30 wmnau 2567
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. 4 sﬁaﬁaﬂﬁqau%a o e an . _ . Rk A
a6 o ey e Hadvlfnavisaiannluldua 3unai(6u) . WsueLiiun1g WOWA
Jaan'lutaduas ANAS
1 130208 iuiedasladuan 0.666 042
2 150202 vrsnlwtiamiriunazaisi 0.158 041
3 170603 AuwufuaNTau 0.170 044
4 170405 LABLUAA 1.500 049
5 120104 LA HUNINDILEN 0.800 049
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a6 o e e Aadvilhnandaiziainluladua, Usunai(éu) . WueLiiun1g WGNA
Jaan'luladuas ANAS
1 130208 isfua3aslaua 0.666 042
2 150202 vl uitiawminiuwagaisi 0.158 041
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4 170405 LAMLUAN 1.500 049
5 120104 LA AUNINDILAY 0.800 049
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c sion(Mole%) e1ATUN LRI
ompaositon{iviole/o ? ?
CH, 54.5961 61.464 57.237 73.487 77.5547
C,Hg 7.6182 r.474 8.2344 0.824 5.0795
C;H, 4.5185 4.545 6.836 0.1233 1.5826
IC,H,, 1.1544 1.0362 1.5398 0.0147 0.3621
nC,H.,, 1.0319 1.0416 1.2149 0.0217 0.4312
iCgH,, 0.3353 0.3359 0.2312 0.005 0.1882
nC.H,, 0.2126 0.2213 0.1366 0.0029 0.1119
Cet 0.3589 0.3098 0.0843 0.017 0.1492
CO, 26.5888 22.8384 22.551 3.0988 12.0643
N, 3.5853 0.7332 1.9352 22.4034 2.4722
HHV_,, (BTU/SCF) 901.2563 1001.406 877.444 764.1578 946.1243
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(Natural Gas Combustion)

Ao Usinpgnisadnaaisdyaosy AdIUSOU llas Lavadiv
LUotAanls oondladu (Oxidation) ag1vsoalsd
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CH + 20

4 2

dvdrAgynndsnsivtiagrdauaisiwilKg
e naaAruriniAadua1nniIsini ikl (Product of Combustion)
e JadouvovAlrsaauarniAnidlunisiwilkl (Air to Gas Ratio)
e NaudvOIAIANTdan1sIWITKD wa: Air Factor
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AIR REQUIREMENTS
A1goondlaunldlunisiwilkulauioinainin
lagluainrAuSansUs:znouddaarslulasiau 79% uazfirsaandiau 21% lagus:zula

STOICHIOMETRY FOR METHANE WITH AIR
CH, + 20, + 2(79/21) N, = CO, + 2H,0 + 2(79/21) N,
avuu A1sdinu 1 au.wa davalrsaralAlunIstniIlKky = 2+2(79/21) = 9.52 au.wWa
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a1svildguliou AIR/GAS RATIO uoaviFotwavdive

Fuel Hi;?ﬂ?s\é:l;‘ € Air/Gas Ratio
AuvUlasidasuikal (LPG) 2700 26.00
A16l0inu 100% (Methane) 1,012 9.52
A16sSsHBIa (0:3udon) 992 0.3]
A16sssuB1a (a:duan) 857 8.04
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(‘Spﬂ Testo 1350 XL

SN: 01469242 /GB

e ——— T ————— T —— — — — —

.
steam Boiler 20%
settings:

Mean NO

i ——— — — — — —————————

Number: 0001

Naturalgas
EF 0z cCO
°c “ PPR
156.6 10.04 0

o m m  mm  —  — w —  ——  —— m — —

EffG coz NO
r 4 4 PPR
82.1 6.21 31
NOZ2 EALr ap
PPR r 4 mbar
1.4 91,5 ————-

FLUE GAS COMPOSITION

(nounisUsuLLav)

Testo 1350 XL
SH: 01465242 /GB

S5team Boller 20t
settings:

18.03.08 12:=-22:08

—_—_———— e e

Number: 0001

Naturalgas
FT 02 co
il 7~ % PP®
162.8 2«60 0

e m T e T T o e e — — —

NOx Rati EffN
PP
22 0.0000 93.4

g ————— e e e T TR

EffG coz NO
% rA PP®
84.7 10.42 20
NO2  EAiLr ap
PPR e mbar
1.8 14,2 =————-

FLUE GAS COMPOSITION

(kavaisdsuuay)
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@ 2C0, + 2H,0 + 7.52N,

CH, Combustion | Excess Air

T Chamber |

3¢ 20,+ 7.52N,+ EA Heat Transfer
ATUD U1 s

- Heat Loss

USureulplas
% Heat Loss - (GROSS HV.-NET HV.) x 100 %
n U a a 8 n\) — > LATENT HEAT

+ Vol of POC x Heat/Vol of POC x 100 0/0 > PRODUCT OF
CUMBUSTION

GROSS HV.
+ Vol of EA x Heat/Vol of EA x 100 0/0 > LOSS OF
ACESS AIR
GROSS HV.

% Efficiency = 100 - % Heat Loss
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e NuuSA1sinaldngaalknssuillususavnisatgniIwadenaav IR CAMERA 21ada1U0u
INFRARED RESEARCH AND TRAINING CERTER LEVEL THERMOGRAPHER

C-,

\q
@]
@ infrared Research & Traning Center Inrared Research & Training Center @
: %)
®
R

pﬁl Infrared Research and Training Center Infrared Research and Training Center E)
Q2 BE IT KNOWN THAT BE IT KNOWN THAT [Y

: &
% Mr. Rattachot Wachirapunyanont Mr. Pidsawat Numpiboonmarn g
=

I
A A
@ HAS SUCCESSFULLY COMPLETED THE REQUIREMENTS FOR HAS SUCCESSFULLY COMPLETED THE REQUIREMENTS FOR {\%
%q LEVEL | THERMOGRAPHER j LEVEL | THERMOGRAPHER {E/_i)
2 A
® R
@ Certificate ssue Date Expiration Date Certificate Number Issue Date Exolation Dake S
,‘}':l} 1001035 30/03/2023 29/03/2028 1001034 30/03/2023 29/03/2028

&
3 g
@ MRIDEADA TANTIRAFHANT e KRIDSADA TANTIRAPHANT i {\é
@ Course Director ASNT Level lll (IR) - 125935 Course Director ASNT Level 1l (IR) - 125935 I

g
)

A
e e e S e e e e e S B e eI NN RN SNSRI RSN RSN,
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e n1ss:urgthlukdalothog1vikuizavduauauniwuavihnld KinthUaulAnunIwh
lku1:zau (TDS = 300 - 350 PPM) dasiniss:urgthilukialothfivzaaavilik
Us:kgatdotwav drelunisaausuirauniss:urgin (BLOWDOWN)

qmmmf'n]wmm:ﬂu q:ummfm]au'himm:ﬂu
(TDS=300-350 ppm) (TDS=450 ppm)

- druiAsANNSaUNDS AUIREANNTOUNN

dragivaisaisaausulunlss:ulen (BLOWDOWN)
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e AISIWURaUKkATUWUou Mmldlasnirsaui
lsunlsiiAdulaulannauuIwaulinUaukSadaav Economiser

e AISIWUAEUKATD1A1A MIdlagnisauainiA
lsunistinausaunauvullskSodaav Air Preheater/ Heat Exchanger

e AISIWUDEUKADLEDLWAD -
o 2 I - —_ Seuwnior Chimney
e Mmlalagnisauilolwav ‘ ek =
feedwater fine CCONDMISed

.-"'-Fr
-----'I.-'-‘I

s
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. = _/ Z
2 /4 ]
E ¥ Boiler ®
e . " O
% -.
O [ﬁF
i [:]E |
i i il 3_

e

—

dr981vn1sdadvy ECONOMISER
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e (Us:n1AAS:nsIvdaaIKknsSsSy W.A. 2549)
e CO [ULAU 690 ppm

e NOXx [uUtAu 200 ppm

lag stuuUalkmudeuwananaiuz 1 ATM , 250C , 7% EXCESS O2
U1QSTIU o

stuutlalBmudauwananiu: 1 ATM . 250C lagidusuias

Ugu_] fu av.-]s EXCESS O2an12:25008au:0s29J0Q

1Pouu

EE ui1asziu IGU
H B (INTERNATIONAL GAS UNION)

e CO/CO2 [utaAu 0.02
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vaualgvinalin (Distribution Service Center)
https://pttngr.pttplc.com/Customer/LoginCustomer
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NGR
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dueudnisananne
Customer Service Center

Email Address




vaualsvinalin (Distribution Service Center)
https://pttngr.pttplc.com/Customer/LoginCustomer
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vaualsvinalin (Distribution Service Center)
https://pttngr.pttplc.com/Customer/LoginCustomer

o ptt

Online Gas Quality

Home > Select Location Customer Location:

III"‘I'." I:'E S T l\r::-‘: r-l"..ﬁi i

Maptaphut (OCS#1)
LNG Terminal (OCS#4)
Rayong Industrial Land (RIL#2)
Lamchabang (LCE)
Bangpakong Power Plant (BV#6)
Bangpakong Compressor Station (BCS)
Theparak (BV#10)
Bangchan (BV#16)
Wangnoi (BV#20)
Nongkea (BV#20-21)
Kaeng Khoi (WK#5)
Wangnoi Compressor Station (WNCC#4)
Nawanakorn (NWMR)
Kabinburi (KCS)
Phromburi (AN#6)

Sungnoen (SN#7)



uaualsvinalin (Distribution Service Center)

pﬂ https://pttngr.pttplc.com/Customer/LoginCustomer
Online Gas Quality QEBRFR

Home > Gas Composition Past 7 Days Customer Location:

N2 (I;Hmvﬁggj 56 {nmv;!scr}
2023/03,/03 10:00 1.6895 83.2057 28415 07576 0.1562 0.189 0.0188 0.0069 0.0072 1.0278 1.028.730 0.6028 1,326.26
2023/03/03 09:00 1.7785 93.2464 27982 (0.7385 01498 01837 0.0183 0.0068 0.0042 1.0757 1,026.560 06027 1,322.26
2023/03/03 08:00 1.7615 93.2742 2.7608 07616 0.1533 0.1884 0.0191 0.0067 0.0066 1.0676 1.027.150 0.6028 1.323.02
2023/03/03 07:00 1.7594 83.1904 2.76859 07887 0.1623 0.2028 0.0309 0.0147 0.0086 1.0562 1.029.130 0.6039 1,224.32
2023703703 0600 1.7480 93.2921 2.7368 0.7749 01570 0.1931 0.0196 0.0072 0.0042 1.061 1.027.600 0.6028 1,323.56
2023/03/03 05:00 1.7590 93,2584 27490 0.7853 0.1582 0.1942 0.0206 0.0079 0.0045 1.0628 1,027.770 060231 1,323.46
2023703703 04:00 1.7a22 93.2530 2.7681 07942 0.1604 0.1967 0.0206 0.0079 0.0063 1.0504 1.028.520 06032 1,324.34
2023/03/03 03:00 1.7523 83.22T1 21713 0.8055 0.1636 0.1991 0.0204 0.0075 0.0045 1.0487 1.028.830 0.6034 1,324.52
2023/03,/03 02:00 1.7587 83.2193 2.7804 08036 0.1830 0.1994 0.0199 00073 0.0064 1.0418 1.028.760 0.58035 1,324.29
2023/03/03 01:00 1.7792 93.0689 28768 0.8206 0.1693 0.2055 0.0205 0.0074 00135 1.0384 1,030.160 0.6047 1,324.79
2023/03/03 00:00 1.6879 93.0874 25498 0.8448 0.1755 02124 0.0207 0.0072 0.0039 1.0103 1.032.230 056042 1,327.95
2023/03/02 23:00 1.6584 931203 29513 08431 0.1750 0.2116 0.0206 0.0072 0.0040 1.0084 1.032.500 0.6039 1,328.65 -

@rdnus a6t winode dupdusatiTue uaz duas winode Fdeglu ***

HUTHIWE

1. Lildvayad lidanis

2. tiauaats ERROR aanddesawiioy
. Wobbe Index = HHV{dry)/SQR(SG)
. HHV(dry} x 0.9826 = HHV(sat)

fand

L
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Inhouse Training

Part 2
Us:ansnmwua:Adi1uuasaanyg

tuaistsnrssssuvI

Efficiency and safety of Natural
Gas Usage
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T NG Pipeline World Map
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(‘S pﬂ NG Pipeline World Map
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p‘lt NG Pipeline Incident

®

BELGIUM, 2004




dszansniwuaznadiudasanglunisisnirssssusid

p‘lt NG Pipeline Incident
I

®

Pipeline Underground Pipeline buried 1.10 m size 1 m in diameter (10000DN)

Operating Pressure 80 bar ; Flow rate 1.6 million m3/hr

Date of incident July 30, 2004 Leaked on 8:15 Exploded on 09:00

Location Ghislenghien industnal park, near Ath

Cperator Fluxys: Belgian gas pipeline operator

Killed/Injured 24/131

Pipeline Built 1991

Cause The construction worker bullding a road over the pipeline some weeks earlier, a backhoe

may e reducing pipe thickness, Fluxys have increased pressure in the line that morming
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Incident

SAN BRUNO, USA, 2010

Aerial view of damage caused by a massive fire in a mostly residential nelghborhuod in San Brunu Calif.
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p‘lt NG Pipeline Incident
~ |sesumecaomavsa

®

Pipeline Underground Pipeline buried 1 m size 30 inch

Operating Pressure 386 psi

Date of incident september 9, 2010 Exploded on 6:11 PM

Location Crestmoor residential neighbourhood , San Bruno

Operator PG&E: Pacific Gas and Electric

Killed/Injured 8/60++

Pipeline Built 1956

Cause Numerous defective welds in the pipeling, some weld did not penetrate completely, PG&E

increased the pressure. Pipeline installed in 1956, so X-rays were not available
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T NG Pipeline World Map

SAN BRUNO, USA, 2010

-

®

-

- Direction of gas flow #

Sl :
f al -

SAN BRUNO, USA, 2010

. ort segments: 1-4

- — -

GLENVIEW DRIVE

563, °0UPS"  girtn weld (typ)
t seam weld or short spoois
6.50 location (typ)
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(‘5 p’lt NG Pipeline Incident

Simulation of Methane volume Concentration CH4 wvol
After 30 s of high-pressure release with no wind 0.5

0.45
0.4
0.35
0.3
0.25—
0.2 —?’!
Q.15+

0.1 <

0.05
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T NG Pipeline Safety

Testing &

ﬁf ASME B31.8-2012
ME {Revision of ASME B31.8-2010)

C ASME B31.3-2012
A L

National
National Fifel Gas
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Eltllfileﬁas iHandhbopK
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P Auavvalumsidonu COMBUSTION

®

Janse1twilsiauysal (STOICHIOMETRIC COMBUSTION) uav METHANE (CH4) nig10udlosurgunufitssssus1a 8v0fA1s

ka1e9 ddUuag Golulddiurtdaunndd

CH, | . | 20,+(2X 3.76) N, | _ | CO,+ 2H, 0 + 7.52 N,

Gas (1 fta) Air (9.52 fta) Product of Combustion (10.52 ft")

\@ %2
- )




dadouduysaivavolrnlAlazlfalwavuaazsdalu
A1SIWI{KU2:=Tutn1AuU lagd=tdaguudavarudsuisu
dyuusznouucazadnwauvautdulolwavsdarive

gonalsmMuIaunlIU Stoichiometric
Combustion asdlaavd

Air to Gas

Natural Gas 8.04-9.31 (vol/vol)

Ratio

LPG 26.9 (vol/vol)

Fuel Oil (dWJuta1) 11.487 (m3/kg)

= = (I p——————
% Bair Bair

& air
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JPTL Air to Gas Ratio

®

'y
Combustion
Efficiency

2| e

v =

5|3

g5

O

=10
’3'0; &

LEAN

0 1 2 3 4 5
% Oxygen in Flue Gas
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AIR / GAS
RATIO

1. A6 > oA

p:UUSUIunsmMsuaubauaalsd (CO) thalu
Product of Combustion v CO goidwavviuag
ma\)IumUmﬂuua\)a s[AwaoviutNau uazdwaldscio
aowadoau (i lkdluauysa)

2. 016 < 91AA

d=Usursumsoandiou (02) mouulu Product of
Combustion Usuigu O2 uahmmﬂnﬂﬂUaaan\) MK
ﬂ:nusauafylaaIU ma\ﬂumzjmﬂuua\)a [awavviutn
QU

3. Jadu Air/Gas Ratio Awsui=au

a1lus:uu Combustion naUﬂssuua\)aﬂquIosums
Usu AIR / GAS RATIO Ihﬂﬂma\) SsiAanIsFuLlEon
waoviuuianIUaduuALdavAISANUSIULALEL




' UszanSniwuazAdiudaoaanglunisidArssssuud
@ ptt AR/ GASRATIO

Magvnstwilkuaradaaru Air/Gas Ratio nwkuizau
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p‘lt AW UavIdadw

®

Ad1ULSOluni1stWIlKkyd (Burning Velocity: Su)

V

)

Ad1ULEIIToIwaY (Effux velocity; Ug)
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(‘Spﬂ AUEDUDVIWWas W

Flame Light- Back Flame Lift
90s11S2A1sUDULTDILWAVLITIFRILWIE 9051152 1sUDULTDIWAVITIFRILWILSD
131 Flame Speed tUaslwa:=du 9as 131 Flame Speed 1Ua>lwo:g13 9asa

A1SIWITKULS) tJadlwaztwrgouldn A1SIW1[kUB1 tJasxlwo:zgnainlriun
Nozzle (Flame Light- Back) aoglu (Flame Lift)

REMARK nv 2 asditdlasIwa:=du suasigfviars:ztda d1szuunistwilkdtduuvu MANUAL k3oaids:uu AUTOMATIC
wadadov uazkiaridvramdwtdrlaludrdudunaungndoviunisaalord=gvauasiguiniu




AJIUE1DYDY
Wadw (0o)

Arsucaazadnwavautdunilssssusiaiondiuiluanas
IW1lkuaIvAaulagtawi=A1s CO2, N2 Iu'ﬁoIV\Iua:
goidudaomikndutérlunisiwilkdaaay avuu

mumwmzjnumsanauuUa\)awaun:)wls:ﬂums
lwﬂhu (Flame Speed) lutninu

aUnsainldAtvadganadausInRWaauair31aiuisa
SunistdasuudavuavamuniwArsaldlus:quKUoLN
p:TuMlkAan stk nTUlades 1du 1Aa Flame
Lift, Flame Light-Back ua:zdavidadiugididadn
LKUl=duAauanIwA19luKaVILWIIKD



ADIUAYLN
yovidasrlw

WEINGE

Stability)
(C19)

a1A1649Nn(0A1 Wobbe Index gokSadindin
Q)

UasaiRdtwiaanuuull s=taanistwilkoniu
lafigs kSaor1osuusvavyullasrau(aaluda)

A1sUSUUSUIUEIdUNWdUS=KIIVAGYLlLla=d1ATA
dg1owoadd:MmikidarIwiades tWasrIwidv ua:i
sunsviuduau 3vliAdsusuuintiundiu
d1UISAUDIVKILWT

LASavvAasuazauasainadlgvaavaisdsudaddu
A1sanuo1n1AN(dlunisiwilky (AIR/GAS
RATIO) uoVAILWIKAACGOVIKUI:dUADY
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AcudauualuniviAdguwazwandoiu MSD

(‘5 (Material Safety Data Sheet)

s1gazldualhgdauwannurni (PRODUCT DATA)
e FoanivnisA1 SALES GAS
e Foni1viAd METHANE (MAINLY)
e JasniviAnd CH4
e a1sidUs:Tosd (F10utdowavdrnsulsoIwida/Tsvoiuaaaikassu
e USulrrugvganidllunsaunsav 3,300 MMSCFD
e WWaQ / Wu1ldn
[svugnniesssuys1d usen Jan.y:aa (UKkI1sUu)
555 auu dgyudn uauIvuOIWa 91LADLIUDY DVKIQASzYDYV

/AN CAUTION
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Aruduudlunviaduazwandonw MSD
(Material Safety Data Sheet)

o ptt

A1sILUndiIstApdounsig (CHEMICAL CLASSIFICATION)
e UN NUMBER 1971
e CAS NO. 74-82-8
e 31SADU:LSY [uly
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Aruduudlunviaduazwandonw MSD
(Material Safety Data Sheet)

o ptt

Joyanivalgniwuazta(Physical and Chemical Data)
(Based on Methane)

-20aL000a ( OC) -162

-Aduduls 760 mmHg i -187.7 OC
-ADIUAJLDILWAIE 0.53-0.80 (00OC, 91na1A = 1)
-dnvauzduaznau INEINTLGEDR
-pAd1uLdunsaaiv N/AV

-d0Kaosulkad ( OC) -183
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AruduudlunvlAduazwandoiw MSD
(Material Safety Data Sheet)

o ptt

doyalfgdAuduasigdoguniw(Health Hazard Data)

-a1U1s0131dS19A18N1VS:UUKIBTDUATHI KUY

-suasigltawizn (FIKUv, al, laaq)

e n1sk18laMIRGuvYLIlavDINAISUIODATBLDUNADIAATS
JuWaaisindusurauuinatauldluszg:=du q anawaala U
Und, Kagnismviuvavaaiutdomaund@ddldeonar, kua
aduazarelunga

@ "
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AruduudlunvlAduazwandoiw MSD
(Material Safety Data Sheet)

5y

toyanisUavAaulagiawizniv
-a1sUovAaulwuazniss:=t0a
e K1091AUKAVUS:A18TWadgIvdo8 10 Wa (3.0 U.) AAd1UAU
frscindl 275 psig.
e K1v91AUKaVUs:A18IWod1vdos 25 Wa(7.5 U.) AAIUAU
A1sdavnd1 275 psig,
-A1SSzU1EDdIAFA

— G —

e UaUGvIUluNTOI1AIAAgINlAd=adn

o ptt
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AruduudlunviAduazwandoiw MSD
(Material Safety Data Sheet)

AI1SsUguweiuna
-ASEUdUWIAISLAUNIVNIKUYD
e 310d2undumadrgthsurmaAdivaonauiaunalh Ao Uao

WUQDIWIWULLWAUadSulhdaovuwneg
-ASEUdUWddIsSLAUNIvAON
e 370014289 UUSUIUUIADEIVGDE 15 urAuddSulthdvuwng
-asailasuairstaidlagniskiral
e hiUogoonuIUSLDURDD1A1AUSENS U
WorRUsegkaakialauddrsuthdouwndgiu

UKkd(d/Wwrgdoa
n
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(‘Spﬂ UIASTIUIAIASSH

Distribution pipeline InpAZI'JEc;;ﬁosmer
« ASME B31.8 Gas - ) > .
Transmission and % rocess Fiping

Distribution Piping ‘ :GEtMt Tthe e
System 2010 Ens itution Od as
e ANSI B16.5 Pipe ngineers an

Managers
Flanges and Nat | Euel G
Flanged Fittings ationat ruel Las

Code (NFPA 54-
2012)
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e AlDAISAQOaUS=d1uvIUSEKIIVUSEN LaztwaUlfjudnisuav Jan.
e stgdafiu INPLANT SERVICE Aqualsvviuvavniu

e fluoufyra Usznoufnn1sAdUAU Us:tANA 3 (sw.u.2)

e Jeyayr1Goulefing

e lond1s SDS

e LUUS:UUNDUAzaUAsalldAsn18ludnrlnrsuaznanirglulsvviu

]
2 d D

e nanadous:uunaua:aUnsal lagWNIuN:LTIUAUASUSSADWAVVIU
e AlotASDVIAS

e LWUUAQUGAISDALAU

e lUDSINsSAwWRAANLAU 1540
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(WPvanmunifaka uazanveauzikantialkandavdatou)
1.owgwlUgonaowaw
2.UaauWuniwadovAuiduriutin-aan
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Thai copper rod co. lid,

INCIDENT RATES 2024
[7,] o

= ) - e«

2 s 2 o

w w -

ACCUMULATED = @ g = <

MONTH | MANHOURS < Q < < a

MANHOURS w & a -4 u e

w - (&) o w - (&)
S 2 & o = 2 o -
F |l g |z = = o . =
[ =) = [ o w
(7, ) = (7] (7] w = >
S | s 2 S S s = e
JANUARY 17,059.00 17,059.00 | - - - - R - - _
FEBRUARY 15,174.00 32,233.00 | - - R R - R _
MARCH 19,605.00 51,838.00 | - - R - - N - -
APRIL 22,182.00 74,020.00 - - -
MAY 25,357.00 99,377.00 | - - - - - - - -
JUNE 18,888.00 118,265.00 | - - R - - - - -
JULY 16,531.00 134,796.00 | - - - - - - - -
AUGUST 16,204.00 151,000.00 | - - R - - i - i
SEPTEMBER 17,679.00 168,679.00 | - - R - - - - -
OCTOBER 20,450.00 189,129.00 | - - R R - i - i
NOVEMBER 20,939.00 210,068.00 | - R R - - - - -
DECEMBER 17,336.00 227,404.00 | - - R - - R - -
YEAR TO DATE 227,404.00 - - - - - - - _
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THAI COPPER ROD €0.1TD.

INJURY RATE ( 1990 - DECEMBER 2024)
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INJURY RATE

THAI COPPER ROD €0.1TD.
( 1990 - DECEMBER 2024)
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MEDICAL TREATMENT INJURY
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