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5 Main fan

6 Ejector stack fan

7 Cooling water system
8 Material handling
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' Furnace

2 Reformer

3 Process and cooling gas compressor (lobe type or
centrifugal)

4 Seal gas compressor (Screw type or centrifugal)
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5 Mechanical seal
¢ Coupling

7 0O-ring

8 Low load
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! Rotor

2 Cylinder

3 Journal bearings
4 Timing gears
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P g [ Oil cooler and cooling water lines
Compressor (machine stage) and drive Sealing gas lines.
Gil system and oil lines Injection water lines.
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[ O cooler and cooling water lines.
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Injection water ines

b, [ Process gas ines
Compressor (machine stage) and drive
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Water flow 0 50 0 1
Water 3 50 7.5 0.94
temperature
Water pressure 0 50 0 1
Winding 0 150 0 1
temperature
Bearing 0 400 0 1
temperature
Vibration 4 300 1.6 0.987
Suction 0 50 0 1
pressure
Suction 0 50 0 1
temperature
Differential
pressure intake 3 50 7.5 0.94
strainer
Discharge 0 200 0 1
pressure
Discharge

9 200 5.63 0.956
temperature
Bypass valve 2 50 5 0.96
Circulation 1 50 25 0.98
valve
Differential
pressure

1

(suction & 0 >0 0
discharge)
Qil cooler 6 50 15 0.887

Failure per million = (NF/NM)/8000
Number of failure = NF
Number of device in service for 8000 hour = NM
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Purge gas
filterl

Purge gas
filter2

Ai=1.25

Ai=1.25

Purgegas | | Purgegas
pressure flow
Ai=25 [ Ai=0
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R3 |—( Water flow H water pressure |- Water temperature H ol cooler )_‘
R4 Winding Bearing Vibration <5

‘temperaturel temperature

L Discharge prossure_|—————{ Discharge temperature }_]
L{ By pass vale H Girlation vale_|-{ nlet & outiet P01 )——‘
Ré Suction ntake Suction
pressure || strainer(P0T || temperatur
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Mechanical Number | Number
of of A Ri=(t=8000)
component . .
failures | devices

Purge gas filter 1 100 1.25 0.99
Purge gas 1 50 25 0.98
pressure
Purge gas flow 0 50 0 1
Oil pump 0 100 0 1
Qil Filter 1 100 1.25 0.99
Oil temperature 0 50 0 1
Oil pressure 0 50 0 1
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| Water flow |—| Water pressure H Water temperature H oil cooler ‘

| Ai=0 H Ai=0 H Ai=15 H Ai=15 ‘

R3

Ry =Tle™4t =

( e_0)(8_0)(3_0'0000075X8000) (3_0'000015X8000)

(1)(1)(0.942)(0.88) = 0.83

| Winding |_| Bearing |_| Vibration |
| Ai =0 |_| Ai=0 |—|
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R4

Ai=16 |

R, = Mle~4it = (e=0)(e~0)(e~0-0000016x3000Y
= (1)(1)(0.98) = 0.98

Discharge pressure Discharge temperature i
|_| By pass vale H Circulation vale H Inlet & outlet PDT |

U2 H ow H = |

R5

Rg = Mle At
— (e—O)(e—0.00000563x8000)(€—0.000005x8000)

(6—0.0000025){8000)(6—0)

= (1)(0.99)(0.96)(0.98)(1) = 0.94

T, = (1 + At)e™t (v)
(1 + 0.00000125 X 8000)e0-00000125x8000 — ( 9g
el Aee gl SouSG L gy 22 ¥ sl R drslne
r, = Me~%it (¥)
(~0-0000025x8000) 5 (=0} = (.98
Ll plyp s ¥ don gl (I RL aloe
R, = Me %t

(r1)(r2) = (0.99995)(0.98) = 0.98

oil pumpl oil filter1

oil temperature |—| oil pressure

oil pump1 oil filter2

Ai=1.25
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(0.99)(1)(1)(1)(1) = 0.99

' Standby
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tar = 1= [(1 = &™) (1 - e ©

1 — [(1 — e=0-000015x8000) (1 _ =0.000015x8000Y]
Then R3 = (1)(1)(0.94)(0.98) = 0.93

Intake strainer
suction
Intake strainer
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Tpar = 1= [(1 = e4)(1 = e7i%)]
=1
— [(1 — ¢~0:0000075x8000) (|

_ e—0.0000075><8000)] =0.99

rep = (1 + At)e ™
= (1 + 0.0000075x8000)¢ ~0:0000075x8000
= 0.99

4 paie 53 (1938 b piwaw liseb] cubld dizee dusle ol j3

Ol (SuSS a5 cams polie gl cbiiiwl 5 (sjlge o0

ol odal (W5l 3958

Con H e 1 o o e
s pais 55 (g Silye 028 b lsebl Cull anlone

R=(R1)(R2)(R3)(R4)(R5)(R6)
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R = e At = ( e~0)(e—0:0000075x8000Y (5 =0
= (1)(0.942)(1) = 0.94

R1=0.9 ’_— R2=0.99 —‘ R3=0.8 }— R4=0.9 }—‘ R5=0.9 }—‘ R6=0.9 ‘
COMPRESSOR
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(R1)(R2)(R3)(R4)(R5)(R6)
= (0.98). (0.99). (0.83). (0.98). (0.94). (0.94) = 0.71
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Diagram”, Jurnal Teknosains, Vol.9,No.1,pp.1-85,
2019.
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Depok, pp.15-16, October 2014.
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