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T NG Pipeline World Map
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p‘lt NG Pipeline Incident

®

BELGIUM, 2004
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p‘lt NG Pipeline Incident

Ghlslenghlen, Belgium (NALAYELAN, L‘]JﬁL*EIEm)

®

Pipeline Underground Pipeline buried 1.10 m size 1 m in diameter (1000DN)

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 industrial park, near Ath

Operator Fluxys: Belgian gas pipeline operator

Killed/Injured 24/131

Pipeline Built 1991

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

maybe reducing pipe thickness, Fluxys have increased pressure in the line that morning
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ipeline Incident

SAN BRUNO, USA, 2010

Aerial view of damage caused by a massive fire in a mostly residential neighborhood in San Bruno, Calif.
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p‘lt NG Pipeline Incident

®

_ San Bruno, California USA

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 pipeline, 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
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(‘5 pﬂ" NG Pipeline Incident

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

Testing &

ASME B31.8-2012

N Revision of ASME B31.8-2010)

AC ASME B31.3-2012
A [

National ¥
National Fiiel Gas

Code
Fuel Ge8 HandhooK

2012 Edition ‘
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P Auavvalumsidonu COMBUSTION

®

Janse1twilsiauysal (STOICHIOMETRIC COMBUSTION) uav METHANE (CH4) nig10udlosurgunufitssssusia 8v0fA1s

ka1e ddUuoag Golulddiurtdeunndd

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")
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Combustion asuldavi

Air to Gas

Natural Gas 8.04-9.31 (vol/vol)

Ratio

LPG 26.9 (vol/vol)

Fuel Oil (dWJuta1) 11.487 (m3/kg)
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PTL Air to Gas Ratio

®
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AIR / GAS
RATIO

1. A6 > oA

p:UUSUrunsmMsuaubauaalsd (CO) thalu
Product of Combustion v CO goidwavviuag
ma\)IumUmﬂuua\)a s[AwaoviuLtNau uazdwaldscio
avuwadou (mlkdluauysa)

2. 016 < 91AA

d=dUsursumsoondiou (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\) SsiAansFuLlEon
waoviuuianIUaduuALdavAISANUEIULALEL
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PTL AR/ GASRATIO

®

Magvnstwilkuaradaaru Air/Gas Ratio nwkuizau
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p‘lt AW UavIdadw

®

Ad1ULSOluni1stWIlKy (Burning Velocity: Su)

V

)

Ad1ULEIIToIwaY (Effux velocity; Ug)
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pﬂ AW UavIdadw

®

Flame Light- Back Flame Lift
90s11S2A1sUDULTDILWAVLITIFRILWIE 9051152 1sUDULTDIWAVITIFRILWILSD
131 Flame Speed tUaslwa:=du 9as 131 Flame Speed 1Ua>lwo:912 9asa

A1SIWITKULS) tJadlwaziwrgouldn A1SIW1[kUB1 tJasxlwo:zgnainlriul
Nozzle (Flame Light- Back) aoglu (Flame Lift)

REMARK nv 2 asditdlasIwa:=du suasirgfviars:ztda d1szuunistwilkdtduuvu MANUAL k3oaidssuu AUTOMATIC
wadadov uazkiaidvramdiutdrlaludrduduaaungndoviunisaalolrd=gvauasiguiniu
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Arsucaazadnwavautdunilssssusiaiondiuiluanas
IW1lkuaIvAaulagtawi=A1s CO2, N2 Iu'ﬁoIV\Iua:
goildudaomiindutérlunisiwilkdaaan avuu

mumwmzjnumsanauuUa\)awaun:nLus:)Iums
lwﬂhu (Flame Speed) lutninu

aunsainldAtvadganaaausInRWaauas31aiuisa
SunistdasuudavuavamuniwArsaldlus:quKkUoLN

p:TuMlkAan sk nTUlades 1du 1Aa Flame

Lift, Flame Light-Back ua:davidadiugididadn
LKUl=duAuanIwA19luKaV WK
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Stability)
(C19)

a1A1649Nn(50A1 Wobbe Index gokSadindin
Q)

UasaiRdtwiaanuuull s=taanistwilkonlu
lafigs kSao1osuusvavyullasrau(aaluaa)

A1sUSUUSUIEUEIUNWaUS=KIIVAGYLlLla=d1AA
dg1owoadd:MmikidarIwiades tWasrIwidv ua:zi
sunsviuduau 3vliAdsysuuintiundiu
d1UISAUIVKILWT

LASavvAasutazauasainadlgvaavaisdsudaddu
A1sanuo1n1AN(dlunisimilky (AIR/GAS
RATIO) uoVAILWIKAACGOVIKUI:dUODY
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AcudauualunviArdguazwandoiu MSD

65 (Material Safety Data Sheet)

s1gazldualhgdauwannurn (PRODUCT DATA)
e FanivnisA1 SALES GAS
e Foni1viAd METHANE (MAINLY)
e Jasnivind CH4
e a1sidUs:Tosd (F10utdowavdrnsulsolwiwa/Tsvoiuaaaikassu
e USulrrugvganidllunsaunsav 3,300 MMSCFD
e WWaQ / Wu1ldn
[svugnniesssuys1d usen dan.m:aa (UKIsUu)
555 auu gyudn uauIvuOIWwa 91LADLIUDY DVKIAS=YDYV

AN\ CAUTION
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Aruduudlunviaduazwandonw MSD
(Material Safety Data Sheet)

o ptt

A1sIuUndiIstApdounsig (CHEMICAL CLASSIFICATION)
e UN NUMBER 1971
e CAS NO. 74-82-8
e 31SADU:LSY [uly
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Arudauudlunviaduazwandonw MSD
(Material Safety Data Sheet)

o ptt

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

-20aL0900a ( OC) -162

-Aduduls 760 mmHg i -187.7 OC
-ADIUAJLDILWIE 0.53-0.80 (00OC, 91na1A = 1)
-dnuvausduaznau INEINRLGER
-pAd1uLdunsaaiv N/AV

-d0Kaoulkad ( OC) -183
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Arudauudlunviaduazwandonw MSD
(Material Safety Data Sheet)
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doyalfgdAuduasigdoguniw(Health Hazard Data)

-a1U150131dS19A18N1VS:UUKIBTIDUATHI KUY

-suasiglawizn (FIKUv, al, laaq)

e n1sk18laMIRGuLYLUaYDINAISUIODDABLDUNADIAATS
JuWwaaisindusuirauuintaululuszg:=du q aniwaalau
Jnd, Kagnismviuvavnadiutdomaund@ddldeonar, kua
aduazarslunga
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Aruduudlunviaduazwandonw MSD
(Material Safety Data Sheet)

5y

toyanisUavAaulagiawizniv
-a1sUovAaulwuazniss:=t0a
e K1091AUKAVUS:A18TWadgIvdo8 10 Wa (3.0 U.) AAd1UAU
frscinldl 275 psig.
e K1vd1AUKaVUs:a18IWodvdos 25 Wa (7.5 U.) AA2IUAU
A1sdavnd1 275 psig,
-A1SSzU1EDdIAFA

— G —

e UaUGvLIUluNDO1AIAANgINIAd=adn

o ptt
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Aruduudlunviaduazwandonw MSD
(Material Safety Data Sheet)
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(‘Spﬂ UIASTIUIAIASSH

Distribution pipeline InpAZI'JEc;;ﬁosmer
e 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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