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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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CH + 20
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dvdrAgynndsnsivtiagrdauaisiwilKg
e naaAruriniAadua1nniIsini ikl (Product of Combustion)
e JadouvovAlrsaauarniAnidlunisiwilkl (Air to Gas Ratio)
e NaudvOIAIANTdan1sIWITKD wa: Air Factor



Ad1usndTUAgIAuA1ssssuusa

A1SLW KU UDVAESSSUBI0
(Natural Gas Combustion)

o ptt

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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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
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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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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
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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 =
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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

o ptt

NGR
@ JOTE | NATURAL
> GAS RETAIL
dueudnisananne
Customer Service Center

Email Address




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

| NGR audusnisanaAna4
JTL | NATURAL
é cAs ReTalL.  Customer Service Center

o # > Home
Company = =7
Profile 'llEﬂ;]ﬁ'UTHﬂ i
b "3
k’ - -y o -J -s' i
Billing Sold-To usey WAUHURANTS Funisuldfingm
o Ship-to oy Block Valve SRR
Online Gas
Quality
LY ] U
o CEEEDRIGY -
Customer
Complaint [
Request HIANTTIYANTTYY AasianuenatsBsniiuiudAiingv (Invoice)
4] Go mr e i o) 025373235-9
il WA J3TMANaNYs S plingr@ptipic.com
n— 0 083-542-2996 e
' 9 o 02-537-3278
FAQ B3 nattiruj.j@pttplc.com
ims
- s H - i & e o § W
e i Inplant Service Anraauluiadaiuiuaifing
main
website wwBseani gassasad e Yuiysaluiu wesuBY fadh J 025371598
L 0854881142 [ 0922627555 0 0922629111 E2 DCM_Collection Credit@ptiplc.com
o 025373242 o 025373287 o 025371359
B2 thirapat.k@pttplc.com Ed B4

pidsawat.n@ptiplc.com

thanathip.t@pttplc.com




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
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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.




dszansniwuaznadiudasanglunisisnirssssuusid

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

Uode
Eltllfileﬁas iHandhbopK

‘ 20!_;: Editisn ‘

g v 8
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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




A21USNOTULIAYIAUAIGSSSUBIE

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)




| Us:anSniwuazadiuUaaanglunisigArssssuusia
(‘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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1.00AKARAIAQIKAO [Unoikilioaau lunun
2. kurhikiAaus:melwkdonnusdau kuwa-Uaadadiwih solduaikaléig
sssug1aaalwla
3. InsAwrudvikalugy arsdarutkaantaus:uunadvisd 1540 [agi$naa
(WPvanmunifaka uazanveauzikantialkandavdatou)
1.owgwlUgonaowaw
2.UaauWuniwadovAuiduriutin-aan
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'Environment Research & Technology Co., Ltd. has been established

the commitment to protect the quality of the environment and to provide services

to the government and various industries.

company together with the experienced consulting team will offer
tal & safety engineering and technical services to support your environmental
management and to assist your business and

company to achieve safety and healthy environment.
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