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The objective of this thesis is to analyse the countermeasures by analyzing the factors
which will be affected to the explosion of Aluminium melting furnace model SER-700S.
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behavior of employees. The corrective preventive action is advised by using the engineering
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Check list

What-If Analysis

- Hazard and Operability Studied (HAZOP)

Fault-Tree Analysis

Failure Modes and Effect Analysis (FMEA)

Event-Tree Analysis
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Tai - lifims Iva (No Flow)
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HAZOP Guide Word ANUUANI 0N ITBAALNA TUNITIU
(Operating Deviation)
Yosn - 9313 Iaaaad (Reduced Flow)

(Less)

ANAUAnad (Reduced Pressure)

gUNYIAnal (Reduced Temperature)

9013101310A1/AT81aAa4 (Reduced Reaction Rate)

FTAUANAd
pH anaq

Y 9
ANUUVIUAAA
AIUNANAAAY

fhﬂ’J‘lJﬂiJ (Control Parameter) ﬁuq anay

fladeduq Mnedves

(Part of, as well as other)

mafdsunlasdunanvesingiu

(Change of Ratio of Material Present)

N3 Lﬂéﬂuiﬁqaﬂ (Different Material Present)
anmz Tsanuiuanananmayfifedang
(Different Plant Condition from Normal Operate)
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g 61619)‘}!,?]"5&szﬁE] (Instrumentation)
ﬂ?iuﬂﬂwfﬂﬂﬂlﬂﬁizﬂﬂﬁyL Tl Sudu
(Utility Failure)
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g G]ili’)llﬁﬁ‘ 4 (Maintenance)
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M1319N1 8 HAZOP Guide Words and Design Parameter

Guide Words More Less None Reverse Part Of As Well As Other Than
Design Parameter (3nn) (HoanI) ¢ (NAV,fo) (3146])
Flow High flow Low flow No flow Back flow Wrong percentage Contaminant Wrong material
Pressure High pressure Vacuum
Temperature High temperature Low temperature
Mixing Excessive mixing Poor mixing No mixing
Level High level Low level No level
Reaction High reaction rate Low reaction rate No reaction Reverse Incomplete reaction Side reactions Wrong reaction
reaction
Time Too long Too short
Sequence Step to late Step to early Step left out Step Part of step left out Extra action Wrong action taken
backwards included

Other Parameter : Vapor pressure : pH ; heat capacity ; number of phases ; flash point ; viscosity ; static charge ; specific concentration ; etc.

A3n: e (2550)
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Detail Location & Parts Checking Point Method Period
Melting Bottom o $ﬂ1ﬂ,vl§j"1?1§; A Visual Check 3 Month
Chamber Wall dzo1n, hid13e Visual Check 3 Month

Tower o $ﬂ1ﬂ,vl§j"1?1§; f Visual Check 3 Month
Melting Door o $ﬂ1ﬂ,vl§j"1?1§; A Visual Check 3 Month
Stopper Hold o $ﬂ1ﬂ,vl§j"1?1§; A Visual Check 3 Month
Melting Burner Hole o $ﬂ1ﬂ,vl§j"1?1§; A Visual Check 3 Month
Top Damper o 3’&‘)1@,13\i"31‘1 A Visual Check 3 Month
Holding Bottom o 3’&‘)1@,13\i"31‘1 A Visual Check 3 Month
Chamber Wall o 3’&‘)1@,13\i"31‘1 f Visual Check 3 Month
Holding Door o 3’&‘)1@,13\i"31‘1 f Visual Check 3 Month
Holding Cover o 3’&‘)1@,13\i"31‘1 A Visual Check 3 Month
Ladling Well o 3’&‘)1@,13\i"31‘1 f Visual Check 3 Month
Topping Hole ﬁ%mﬂ,nlij@ﬁﬁ A Visual Check 3 Month
Holding Burner Hole agmﬂ,”l;j@ﬁﬁ A Visual Check 3 Month
Burner Pilot Holding Burner ﬁ%mﬂ,nlij@ﬁﬁ A Cleaning, Adjust 1 Month
Pilot Melt Burner (M1) ﬁ%mﬂ,nlijsﬁﬁﬂ Cleaning, Adjust 1 Month
Pilot Melt Burner (M2) ﬁ%mﬂ,nlij@ﬁﬁ f Cleaning, Adjust 1 Month
Pilot Melt Burner (M3) ﬁ%mﬂ,nlijsﬁﬁﬂ Cleaning, Adjust 1 Month
Main Holding Burner o zmﬂ,"lih?ﬁ‘ A Cleaning, Adjust 1 Month
Main Melt Burner (M1) o zmﬂ,"lih?ﬁ‘ f Cleaning, Adjust 1 Month
Main Melt Burner (M2) o zmﬂ,"lih?ﬁ‘ f Cleaning, Adjust 1 Month
Main Melt Burner (M3) o zmﬂ,"lih?ﬁ‘ f Cleaning, Adjust 1 Month
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Detail Location & Parts Checking Point Method Period
Sensor Level Sensor 1ajﬂ?1§ﬂ,ﬁ1uwﬂdgﬂc§fm Testing, Adjust 1 Week
Metal Thermocouple 1ajﬂ?1§ﬂ,ﬁ1uwﬂdgﬂc§fm Testing, Adjust 1 Week
Exhaust Thermocouple 1ajﬂ?1§ﬂ,ﬁ1uwﬂdgﬂc§fm Testing, Adjust 1 Week
Atmos. Thermocouple 1ajﬂ?1§ﬂ,ﬁ1uwﬂdgﬂc§fm Testing, Adjust 1 Week
Photo Sensor liidrge.dwmisgndes | Testing, Adjust 1 Week
Blower Filter azmﬂ,"lajﬂ?ﬁqmmﬁu Testing, Cleaning 1 Week
Spark Plug (H) q¢014, Plug!,f?(ﬁlml,u'u Testing, Cleaning 1 Month
Ultra Vision (H) a 3’&‘)1@,13\i"31‘1 a Testing, Cleaning 1 Month
Filter / Spark Plug (M1) q¢014, Plug!,f?(ﬁlml,u'u Testing, Cleaning 1 Month
Spark Plug/ | Ultra Vision (M1) 3 3’&‘)1@,13\i"31‘1 A Testing, Cleaning 1 Month
Ultra Spark Plug (M2) q¢014, Plug!,f?(ﬁlml,u'u Testing, Cleaning 1 Month
Vision Ultra Vision (M2) a 3’&‘)1@,13\i"31‘1 a Testing, Cleaning 1 Month
Spark Plug (M3) qe0149, Plugl?dfﬂml,ﬂu Testing, Cleaning 1 Month
Ultra Vision (M3) ﬁmm,”hj@hq f Testing, Cleaning 1 Month
Control Panel | Control Panel a919, Qﬂﬂiﬂfﬂi‘ﬂ Visual Check 1 Month
Metal Temp. Control émfhgﬂéfm, ‘lij“ﬁﬁﬂ Testing Check 1 Month
Atmos. Temp. Control émfhgﬂéfm, ‘lij“ﬁﬁﬂ Testing Check 1 Month
Exhau. Temp. Control émfhgﬂéfm, ‘lij“ﬁﬁﬂ Testing Check 1 Month
Switch anmlige, Aonunn | Testing Check 1 Month
Lamp anmliFge, Aenunn | Testing Check 1 Month
mA Meter (H) ewAndeg, lidiga Testing Check 1 Month
mA Meter (M) ewAgndeg, lidiga Testing Check 1 Month
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Detail Location & Parts Checking Point Method Period
Electric Main Solenoid V. (H) Coil & Socket Coil éamm'u Testing Check 3 Month
Component Pilot Solenoid V. (H) Coil & Socket Coil éamm'u Testing Check 3 Month

Control Motor (H) anmliFga,unudenuuy | Testing Check | 3 Month
Ignition TR. (H) VliJ"’]?ﬁ;ﬂ,Td 10 Wunin Testing Check 3 Month
Main Solenoid V.(M1) Coil & Socket Coil aonuuu Testing Check 3 Month
Pilot Solenoid V. (M1) Coil & Socket Coil aonuuu Testing Check 3 Month
Control Motor (M1) ﬁmw'laiﬁﬁwm,uﬂuﬁaﬂuﬁu Testing Check 3 Month
Ignition TR. (M1) .lliclefﬁﬂ,?f 18 Tvluain Testing Check 3 Month
Main Solenoid V.(M2) Coil & Socket Coil Eaﬂuu'u Testing Check 3 Month
Pilot Solenoid V. (M2) Coil & Socket Coil Eaﬂuu'u Testing Check 3 Month
Control Motor (M2) ﬁmw'laiﬁﬁwm,uﬂuﬁaﬂuﬁu Testing Check 3 Month
Ignition TR. (M2) .lliclefﬁﬂ,?f 18 Tvluain Testing Check 3 Month
Main Solenoid V.(M3) Coil & Socket Coil 5amniu Testing Check 3 Month
Pilot Solenoid V. (M3) Coil & Socket Coil 5amniu Testing Check 3 Month
Control Motor (M3) amw'lajﬁﬁwm,uﬂuﬁaﬂuﬂu Testing Check 3 Month
Ignition TR. (M3) Ulli@ﬁﬁqﬂ,ff 18 Tvluain Testing Check 3 Month
Air Pressure Switch Ulli@ﬁﬁqﬂ,ff 1@ Testing Check 3 Month
Gas Press.Switch (low) Ulli@ﬁﬁqﬂ,ff 18 Tt @ Testing Check 3 Month
Gas Press.Switch (high) | li$13e,a10lvidlnd Testing Check | 3 Month
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Detail Location & Parts Checking Point Method Period
Limiting Valve anmun@,uniuden Testing, Adjust | 3 Month
Y
Ratio Regulator anmldauina Testing, Adjust 3 Month
Air Control Damper ffmwﬂﬂﬁ,uﬂuﬁaﬂuﬁu Testing, Adjust 3 Month
Control Motor Linkage Ilil"’];'ﬁqﬂ,gﬁlﬂu‘tju Testing, Adjust 3 Month
Melting Air Pressure Gauge (M1) | 81U L] ﬂ(gl}E‘N, llli‘fh; A Testing Check 1 Week
Combustion
Air Pressure Gauge (M2) 'fim?hgﬂs?fm, lllllﬁl?ﬁlﬂ Testing Check 1 Week
Air Pressure Gauge (M3) 'fim?hgﬂs?fm, lllllﬁl?ﬁlﬂ Testing Check 1 Week
Gas Piping anwilna ,llliﬁi]ﬂév Leaking Check 3 Month
Air Piping ﬁmwﬂﬂa,llijﬁi]ﬂ% Leaking Check 3 Month
Limiting Valve anmnd,unauden Testing, Adjust | 3 Month
iy
Ratio Regulator anmldauilna Testing, Adjust 3 Month
Holding Air Control Damper ffmwﬂﬂﬁ,uﬂuﬁaﬂuﬁu Testing, Adjust 3 Month
Combustion Control Motor Linkage Ilil"’];'ﬁqﬂ,gﬁlﬂu‘tju Testing, Adjust 3 Month
Air Pressure Gauge a'mmgm?fm, llliﬂ?ﬁﬂ Testing Check 1 Week
Gas Piping amnind ,hllllfl@ﬂél Leaking Check 3 Month
Air Piping amnind ,hlijflillﬂél Leaking Check 3 Month
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Detail Location & Parts Checking Point Method Period
Main Gas & Gas Flow Meter 6'111!?1'1'@' ﬂGSl}EN, 11]‘]3’13:@] Testing Check 1 Month
Air Blower Pressure Gauge 6'111!?1'1'@' ﬂGSl}EN, 11]‘]3’13:@] Testing Check 1 Week

Main Gas Pressure Gauge a'mﬁwgﬂ@fm, 11]‘]3’13:@] Testing Check 1 Week
Main Air Pipe anmmina ,Vlijﬁi]ﬂ‘i'vil Leaking Check 3 Month
Main Gas Pipe anmmina ,Vlijﬁi]ﬂ‘i'vil Leaking Check 3 Month
Electric Chain Hoist anmmina ,hlijéﬁﬁ;ﬂ Testing Check 3 Month
Limit Switch (upper) ﬁumﬂmﬂéfm,"lﬁ%ﬁﬂ Testing , Adjust | 1 Month
Charging Limit Switch (lower) ﬁumﬂmﬂéfm,"lﬁ%ﬁﬂ Testing , Adjust | 1 Month
Damper Upper & Lower Shaft ﬁnmmgﬂéfm, liifinge Testing , Adjust | 3 Month
(Chain Hoist) | Pillow Block Taiua ﬂﬁﬂ, ERITYEIN) Testing , Adjust | 3 Month
PnADY
Roller Chain maulng ,Ulli‘;lhiq A Testing , Adjust | 3 Month
Wiring & Connecting anlid13e, 9adoniy | Testing Check | 3 Month
Air Cylinder anmwilnd ,‘lajﬁgﬂéa Testing Check 3 Month
FRL Unit laidga, Sihundoan Testing , Adjust | 3 Month
Speed Control Maulng ,"lliﬂhij‘ A Testing , Adjust | 3 Month
Silencer NN 1uﬂﬂa,"lij°ﬁﬁ‘ﬂ Testing Check 3 Month
Charging Air Pressure Gauge a'mﬂ'wg_ ﬂ&gl}EN, llli‘]?ﬁqﬂ Testing Check 1 Week
Damper Air Piping anmming ,Vlijﬁi]ﬂ‘i'vil Leaking Check 3 Month
(Air Cylinder) | Damper Weight annnd, Lifiuaniin Visual Check 3 Month
Upper & Lower Shaft gurianalng , Testing , Adjust | 3 Month
laitiase
Pillow Block 1ﬁllﬁﬂﬁﬂ, AN Testing , Adjust | 3 Month
gnADa
Roller Chain Ulli‘;ﬁﬁqﬂ, @‘humiqgnéfm Testing , Adjust | 3 Month
Wiring & Connecting an'lid13e, 9adoniu | Testing Check | 3 Month
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Detail Location & Parts Checking Point Method Period
Material Gear Motor malng ,13]"1?1?;; f Testing Check 3 Month
Charger Limit Switch (Door) dumisgndes, lidga Testing, Adjust | 1 Month

Limit Switch (Lower) dumisgndes, lidga Testing, Adjust | 1 Month
Limit Switch (Mid.) dumisgndes, lidga Testing, Adjust | 1 Month
Limit Switch (Upper) dumisgndes, lidga Testing , Adjust | 1 Month
Charger Body gl 13A Visual Check 3 Month
Roller Guide (Rail) a mwﬁ,”lajﬁn,f’? ﬂdﬁﬁ,ulijﬁ il Testing, Listen 3 Month
Carriage ann'lais 139 Visual Check 3 Month
Roller maulna ,hlliﬁ il Testing ,Visual 3 Month
Chain Fitting maulnd ,hlliﬁ f Testing ,Visual 3 Month
Roller Chain maulng ,hllicleﬂ‘q A Testing, Adjust 3 Month
Gear Motor Roller maulng ,hllicleﬂ‘q A Testing, Adjust 3 Month
Chain

Roller Shaft dunisgndes, lutiase | Testing, Adjust | 3 Month
Driving Shaft dunisgndes, lutiase | Testing, Adjust | 3 Month
Upper Pillow Block Taiuan¥n, dwnrisgndes | Testing, Adjust | 3 Month
Lower Pillow Block Taiuan¥n, dwnisgndes | Testing, Adjust | 3 Month
Charger Control Panel | a@mwin@ gilnsaiasy Visual Check 3 Month
Wiring & Connecting o mwllu'ﬂ?’ﬁﬂ, i]ﬂ{sl' oUUY Testing Check 3 Month
Selector Switch anm'lidge, Aenuiu Testing Check | 3 Month
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