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' What-If

? Safety Review

? Preliminary Hazard Analysis (PHA)
* Failure Mode Analysis (FMA)

> Hazard and Operability (HAZOP)

% Fault tree analysis (FTA)

7 Event tree analysis (ETA)

FARAYANDNO




Y
;jﬂ Y o led NYAY Jlos [ gy (sole paass dolilad

Slopere b g Ll slaanls ) sezse Dbl )l alolis o

100502 50 oo (S DAWke oLl 0

60455 5 Sl Slles b Lo po 58,15 E5Se ololits @
50 sao Wy Sliles 5 (Hb o sanlp Dbl olubis sl b (s, Olse @ (b, G
Sle ) (Cad S2) elr lacen b wiile il olulid slaghy) plo sl 485 515 s
ailiond sl Slapns Gl oS 5 melr slagis, o8 Sds 5 allS Sl 4 (Sl
Slp 5 wibioe 098 slacl 03,08 wpd Al (Yol y 4B By, SO ogsle Geizes
o3 e by oLl gm0 45 el s 9 e Ll Sllee oS 5 ogilly Syl lulis
g b bl g glon Gloie 4 a5 ) pwiige Glagion G S i zobiw des wlgty cwiige jaass
LY 9V ] aoo adeis (Xgd oo o oduzen slaasly o
lagtils b paasio ol 3l g (chie o pep) o p Jeltde g i Cla Ul g Leges g5la 09,8
Solliws 5yl 5 osd il pusipe @ Gl mass Gl alex 5l ailee ol
o lanl jo as caul aisS cpl 4y gsle g, LSLe oged o)Ll Sldas 9 5u80 I3l o cal coniils >
(S35l 5 pr2 slotiilan daglyz jloges < 330 Sl 5 (S Ay slaalals SNl Jals) anT)s Jals
4 dslllas 550 02l e 0,5 0 )48 09,5 LS 0 Olid> P o (g axly gslailel, slaasls
& ol el o guiitn (ool o500 00,5 o e 10,5 6l L (iate (slaciend
ol gile sloaS s 5 som Al o ibise o) Ko Jilas o] Bl Slieas 5 3ao Il ol jen
il g (g Ol lad o) (Slbee slofall oS5 5l esliinl b oS S (sl Joime Ul 20l
5 Dbl oniysl Sz gr Slocamne plod oot plate @y 050l () Cdih o W5 e adsi Laolly
Sy o Jols baogly caad 098 g0 48,5 IS 08 e Wy e )0 DUl pl oS plaosly
Sy90 i 0590 oKiws gl )8 BB SG5d sl el b LSy aS aiil e cole Ol g Sl>Mlasl
sdds 03,90 (V) Jga 10 plaS 1o pgabe ol pen 4 baojly il JolS Cand .28 ,5 aialgs )8 oolarul
2 O)lge (b s pasis gl ey 5 Pk o Bad by Pl (i w5 4 60)l5e )0 lu
Gl o p)l5 g conlin patie Slbloidn ((wlid)l5 (o) g Son G g 0035 zrhe Slul>
[A-NY] 00,5 oo
oo s s 4 o0l ey Bro el 5 wllios pole; e wsile Slllls a5 Ll |
23,5 o0 Aoy Olud> 5l Jols mls ail)l 5 ol )0 (6,5500lS lo 1580 0 35 51 oolaiul sl GBI ol
ololis aiej ,o HAZTEK 3 HAZOP-PC PHA-pro CAHAZOP .52 sousio slalsil o
S b el PHA-pro 580 o5 ol ol 50 a5 ol 00005 @l Ogsle o9, b goil,d ol bl

' Piping and Instrument Diagram (P&ID)
* Node
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' DYADEM
2
Cause
3
Consequences
* Safeguards
> Risk Matrix
® Recommendation
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: Frequency

? Personnel Risk Matrix
3 Ecological Risk Matrix
* Asset Risk Matrix

3 Severity (S)

¢ Likelihood (L)

"Risk Ranking (RR)
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! Pre-heater
* Igniter
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Deviation: 1. High Temperature

28551y 0,95 50 Lod il 81 Blyouil (o) 220 Jgux

Type: Reactor; Furnace Heater; Line; Control Valve; Instrumentation & Control

Design Conditions/Parameters: 48.66 MM Kcal/hr, 15 Psig @ 2600°F

Personnel | Ecological Asset
Causes Consequences Safeguards R Recommendations
S| L S|L S| L
R
1. Decrease in efficiency of | | TAH 202 114 314 2| 4 Consider to service the
Reactor. ratio analyzer.
2. In the worst case Unit 2. TSH 204 111 31113 2l 1
shut down. '
1. High Flow Combustion Air o dow
from upstream due to any 3. Emission of acid gas
reason that lead to Air/Acid from sulfur seal pot due to 3. TSHH 204 2|1 2012 | 1|1
Gas Ratio is increased.(this increasing pressure.
cause can be happen, if remote
control is not be in serviced) 4. Damaged to refractory 4.FT 202 11 11171 1] 1
and ferules.
5. Snuffing steam
(remotely
activated)
. 6. local pressure
5. Pressure increased. indicator.
7. Tail gas ratio
analyzer.(not in
service)
1.Sameas 1.1 & 1.2. 1.BA 200
2. In the worst case put out Provide the proper
the Pilot Burner Flame, and | 2- BA 201 411 31113 31 adjust for remote
also explosion is possible. control.
3. TAH 202
4. TSH 204
2. Low Flow of Acid gas from
Knock out Drum that lead to >- TSHH 204
Air/Acid Gas Ratio is 6. FSL 201
increased.(this cause can be
happen, if remote control is 3. Severe effect on the 7.FSLL 201
t be i iced i
not be in serviced) catalyst in the next nodes, 8. Snuffing stcam
so see the relevant causes
and consequences. (remotely
activated)
9. Tail gas ratio
analyzer.(now is
not serviced)
10. Remote
control (not in
service)
1. TT 204 (Not Consider to setup the FY
work properly). which corrects the
3. Entrance of combustion air | Rising reactor temperature, performance of TT 204.
with lower terpperature dueto | that 1}:ads tofdecrease in 11 a 3|4 2| 4 Consider to install
decrease ambient temperature. | efficiency of Reactor. 2.TE 202 preheated at the entrance
of combustion air.
3. TE 204 Consider to service the
ratio analyzer.
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Deviation: 2. Low Temperature
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Type: Reactor; Furnace Heater; Line; Control Valve; Instrumentation & Control

Design Conditions/Parameters: 48.66 MM Kcal/hr , 15 Psig @ 2600°F

Personnel Ecological Asset
Causes Consequences Safeguards R R R Recommendations
S| L S| L L
R R R
1. Unit Shut Down. 1. TSL 204 11313 1 | 2 | Considertoservice the ratio
analyzer.
2. In the worst case put out the Provide the proper adjust
Pilot Burner Flame, and also 2. BA 200&201 411114 | 4]1 4 1 | 4 | forremote control.
explosion is possible.
3. Decrease in efficiency and
conversion of Reactor-furnace 3. TSLL 204 11alal2|4138 4] 8
that lead to decreasing of
production.
1. Low flow of Combustion air or
high flow of acid gas that lead to 4.TIC 201
Air/A(;id Gas Ratio is not 5. FT 202
Sufficient.
6. FSLL 202
7. FSLL 201
8.FT 201A,B
4. Thermal shock that lead to
damage of the ferules and 9.PT 220
refectories of furnace.
10. PT 210
11. Tail gas ratio
analyzer.(now is not
serviced)
12. Remote control
(not in service)
) Install the TAH on the feed
1. Unit Shutdown. 1131313319 3 | 6 | acid gas of reactor.
2. Decrease in efficiency and
2. Rising acid gas temperature lead | conversion of Reactor-furnace 11313 13/3 19 31 6
to acid gas be leaned.(but tail gas that lead to decreasing of
ratio is not serviced) production. 1. TE 200
3. Severe effect on the next
nodes, see the relevant nodes
and consequences.
1. TT 204 (Not Consider to setup the FY
work properly). which corrects the
. performance of TT 204.
X L Reducing reactor temperature,
3. Entrance of combustlon'alr with | this leads to decrease in 5 TE 200 Consider to service the ratio
hlghfer temperature due to increase efficiency of Reactor. : 1144|334 4| 8 | analyzer.
ambient temperature.
Consider to install pre-
3. TE 204 heater at the entrance of
combustion air.
1. Decrease the sulfur quality. 1. Hand wheel on 1 ) 112 2 2| 4 Study more for considering
4. Failure of FV 223 or any FV. optimizes the value of acid
elements in its control Loop that gas bypass.
adjust its set point to close more. 2. In the worst case entrance of 2.TE 202
oil and BTEX to the converter
on the next nodes. 3. TSL 204 121222 4 214
4. TSLL 204
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Deviation: 9. No Ignition (in Pre Com. & Com).

Type: Reactor; Furnace Heater; Line; Control Valve; Instrumentation & Control

Design Conditions/Parameters: 48.66 MM Kcal/hr, 15 Psig @ 2600°F

Personnel | Ecological Asset
Causes Consequences Safeguards R R R Recommendations
S| L S|L S| L
R R R
Purging System
Should be Installed.
Commissioning
Procedure must be
1. Human Fault. Explosion Is Possibility.
P Y 2020420214132 performed.
Change the type of
igniter (the igniter
must be worked in
the humid
condition...).
2. Humidity around igniter. Same as above. 2148 1214181314 Same as above.
3. Loose connection. Same as above. 2148 1214181314 Same as above.

aoly (og0d ZHl g il g Gillely Ol ble (o)A Jgu
Deviation: 10. Start-up/Shutdown Hazards

Type: Reactor; Furnace Heater; Line; Control Valve; Instrumentation & Control

Design Conditions/Parameters: 48.66 MM Kcal/hr, 15 Psig @ 2600°F

Personnel Ecological Asset
Causes Consequences Safeguards R R R Recommendations
S| L S| L S| L
R R R
Entrance of fuel to furnace Add double Block and
due to instrumentation and 414 41 4 4| 4 Bleed system.

maintenance (valve passing)
or human error.

Explosion Is Possibility.

Block valve.

Add analyzer to detect
the fuel and...
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