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ABSTRACT

This thesis is a risk analysis of the hazards in a biogas process system in a tapioca starch
factory. The factory used the biogas process on wastewater to create energy. An accident from a biogas
explosion can cause lose of life and assets. The objectives of this study were to identify hazards from
the use of tools, equipment and procedures in the tapioca starch factory, understand the risk assessment
results and the risk level of each of them, on seek methods for eradication or mitigation of these risks.
This research identified hazards by using a Checklist, What If Analysis, Hazard and Operability Study
(HAZOP), Failure Modes and Effects Analysis (FMEA) and Event Tree Analysis. Risk assessment was
determined according to the regulations of the Department of Industrial Works on risk assessment
standards, 2543.

There were 27 activities and 71 tasks performed in the biogas production system. 5 tasks
were at a non—acceptable risk level, 7 tasks were at a high risk level, and 59 tasks were at an acceptable
risk level. The potential problems come from three serious hazards : (1) biogas leakage from the biogas
process system could accumulate in a high quantity, and if this arises, a spark could cause on explosion,
(2) the concentration of hydrogen sulfide in the biogas becomes more than 3,000 ppm which corrodes
the combustion system of the hot oil burner and causes an explosion in the combustion room, (3) the
humidity content in the biogas increases to 90 percent which causes the solenoid in the valve proving
system to stick and an explosion could happen.

The 5 tasks that were at a non-acceptable risks level from the risk assessment had three
characteristics which could be reduced to an acceptable risk level : (1) biogas leakage could be
mitigated by installing a building flare system for protection, (2) the concentration of hydrogen sulfide
could be mitigated by installing a building desulphurization system, and (3) the humidity content could
be mitigated by installing a building air chiller system. For the seven high risk tasks, there is a risk

management plan which can decrease the risk level to an acceptable risk level or no risk level.

KEY WORDS: RISK ASSESSMENT / BIOGAS PLANT

136 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

AMIAATIEHANUABINOUAT I UTZVUHAAMETINW - nTaiany T5snunaantlaiu
anlevas
RISK ANALYSIS OF HAZARDOUS BIOGAS IN PLANT OPERATIONS

- A CASE STUDY OF A TAPIOCA STARCH FACTORY
ANATI YUBY 4736569 PHIH/M
M. (FuManigaanssuLazaulanai)

{ a a J Ao 4 a
AMZNITUMINUTIINTINUS: I%8 wenH515150a, M.Sc. (Industrial Hygiene and Safety),

AN %’ﬂﬁﬁamtﬂ{, Dr.P.H. (Epidemiology), Junil ﬁu‘ﬁ:ﬂizﬁwﬁ, Dr.P.H. (Industrial Hygiene)

U 1]

UNAAYD
a a P g a ¢ 4 o A @ A a o o o
IneriinusidumsinsgianudsannsuanelussuunaamedinmveTsanunaautlaiudiend

o o A a o o Y @ A A q 95 o |~ A wa o
f\]‘]ﬂﬂ’]iu_lu'llﬁﬂoluﬂizﬂ"]uﬂ—]iWa@] 3J1U11Jﬂ‘1ﬂ!ﬂuﬂ‘l“]f"]f’Jﬂ‘l‘W!‘Wﬂi‘]ﬂﬂuwaﬂﬂ’]u‘ﬂﬂ&mu WUNUNIINAYUALVAIINNTY
v 9

Fanmszde Mldinamsgydeiaiianazninddy nuivedd

O]

o

I A = 2w A A
anszaan (1) iNeAnBIazHUIdUATIBVYDUATEIND,
gnsal nagmsUFineluszuusaamatnmlulssnusaautlaiudilzuds ) e linaudmavesmslsziiuaiy
4 o 4 Aad A am A e e o 4 A 4 ae Save Lo
189 uazTzauANNEEInaTY (3) Men1ITMInIzMianseanlomanazinannudes MsIdei ldnnsFuduase
#1035 Checklist, What If Analysis, Hazard and Operability Study (HAZOP), Failure Modes and Effects
Analysis (FMEA) uaz Event Tree Analysis 3wy drumsdsziiiuanudoalfuuimeausafiounsylsenu
QATINNTTU W.A. 2543

Yo a ™ A 0 A o a o -
TdmmsiaszisuaseluszuunaamMainmiavue 27 79035y 911491 71 19m3 mslsediuany
4 Ca e 4 4 oumy o 4 o 4 4 o uw 4
idoanuniiszauanudssnoonsulnla 5 s1ems szauaAsgs 7 :19ms nazszauaudesioansn 1A 59 s1ems ¥
° Y a wa o Y o Y o o A a a a a
st liinagiasedouse 3 anvag 1dun (1) msia IvavesmadinmnnszuusdasunanmsazaululSinauin minma
Fa
o a a o o @ A '
dszmellduazirldinanssadald ) szduanududuveshalaTasoudaludlumadinimgauinnii 3,000 ppm

o

v
MlfiRamstanseuszuuniugumsw Indves Burner lu Hot oil shlinamsszidialudioamnIngd (3) USunaanudu

o A o a ¢ 2 a oo va o q YD A g M) ) &
voamadann 1UiuTsduesanarlugeanisfedaluda mlimadinimgniiedh l)ludewn Indaaoanar iile

Burner dayaazinansszidialuioan lng

o 4 A o MY Ygo A a o = ' ' o 4 A
sgauaudssnsensy iyl Iddudumsuimstanmisanumdss nuiaaaaunegluszauannudsai

v Yo v & o A Yo q ya o A 4 Y 3 o
vousuldina 3 dnwaz Tas (1) M35 lnavesmadinin ladaldliszvummagininis 2) anududuvoaiey

7 o [53 = o = o w o L4 . . g [5
laTasudalialumadinings lasaldiiszuomsamalalasoudalia (Desulphurization) na (3) Anuduvenia

kd H 1
Fanm dalvlszuvananudu (Air Chiller) dmSuszauanudsigs 7 s1ems Tdhimsuimsiamsanudes ildaa

o A o A o Y = a
5$ﬂua\1unﬁﬁﬂﬁgﬂu‘ﬂﬂﬂmﬁuqﬂ Llaghlllllﬂ'ﬂul,ﬁﬂﬂ

136 111






