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TABLE 1. ETHYLENE PLANT ROTATING MACHINERY LIST

Service Numder of Cases

Classification

Charge Gas Compression Train
Propylene Refrigeration Train
Ethylene Refrigeration Train

Plant Air Compressor

Instrument Air Compressor

Ethylene Vapor Compressor

Boiler F.D.Fan

Boiler F.D. Fan

Off Gas Expander

Amine Circulating Pump

Amine Stripper Reflux Pump

Quench Water Pump

Oily Water Pump

Heavy Aromatic Distillate Pump
De-Oiler Settler Pump

De-Oiled Water Pump

Caustic Circulation 2nd Stage Pump
Caustic Circulation 1 st S tage Pump
Caustic Makup Pump

Stripper Bottoms Pump

Injection Oil Pump

Charge Gas Condensate Hotwell Pump
Spent Caustic Pump

Caustic Sump pump

Demethanizér Reflux Pump
Deethanizer Reflux Pump

Ethylene Fractionator Reflux Pump
Ethylene Product Pump
Depropanizer Reflux Pump
Propadiene Converter Change Pump
Debutanizer Reflux & Product Pump
Propylene Fractionator Refluxpump.
Propylene Fract Intertower Transfer Pump
Methanol Injection Pump

Propylene Storage Vapor Return Pump
C. Inhibitor Injection Pump

Refrig Condensate Hotwell Pump
Propylene Pumpout Pump

Ethylene Pumpout Pump

Condensate to De-Aerator Pump
Desuperheater Pump

Boiler Feed Water Pumps
De-Aerator Feed Pumps

Cooling Water Circulating Pumps
Flare Drum Transfer Pumps
Propylene Loading Pump

Butadiene Loading Pump

Aromatic Conc. Loading Pumps
Ethylene Product Pump

Lube/Seal Oil Pumps-Charge Gas Console
Lube/Seal Oil Pumps-Refrig Console
Firewater Pumps

Cooling Water Tower Fans
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Critical

Critical

Critical
Essential
Critical
Essential
Essential
General Purpose
General Purpose
General Purpose
General Purpose
Essential
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
Essential
Essential/Critical
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
General Purpose
General Purpore
General Purpose
General Purpose
Essential/Critical
General Purpose
General Purpose
General Purpose
General Purpose
Essential/Critical
General Purpose
Essentjal/Critical
General Purpores
General Purpose
General Purpose
General Purpose
General Purpose
Essential
Essentjal
Essential

General Purpose
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TABLE 2. SUMMARY OF MACHINERY CLASSIFICATION

Total Number

CATEGORY Machine Cases
Critical 22
Essential 47
General Purpose 121
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Suggested Transducer Locations

Y D
/
B
/ A\
Axial X
Machine Description Transducer Location
Steam turbine/large pump or Displacement Radial horizontal and vertical at
compressor with fluid film A, B, C, D. Redundant axial
bearings . at A and D.
Gas turbine or medium size Displacement Radial horizontal and vertical at
pump. A and B.
Velocity Radial horizontal or vertical at
A and B.
Motor/fan, both with fluid-film  Displacement or One radial at each bearing. One
bearings. Velocity axial displacement to detect
v thrust wear.
Motor/pump or compressor Velocity or One radial at each bearing. One
with rolling element bearings. Acceleration axial, usually on motor, to
detect thrust wear.
Gearbox with rolling element Acceleration Transducers mounted as close
bearings. to each bearing as possible.
Gearbox shafts with fluid film Displacement Radial horizontal and vertical at
bearings. each bearing. Axial to detect

thrust wear.
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Figure 2  Velocity transducer construction.
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TABLE 4. Interpretation of the results of shaft vibration measurements

Cause of shaft Time response of Dependence of Characteristic Shape of the Graph of dis-
vibrations maximum displacement the maximum dis- frequencies in kinetic shaft placement
placement on  the the vibration orbit versus time
operating conditions | spectrum
Constant Constant Speed-dependent Rotation Ellipse, in Sinusoidal
unbalence frequency some cases also
as circle or
straight line
Thermal Variable, depending Dependent on Rotation Ellipse, in Sinusoidal
unbalance on _changes in power and frequency some cases
the operating con- power changes also as circle
ditions (e. q. after or straight
start-up), often line
reaching a steady-
state value
Unbalance due to Slowly variable Speed-dependent Rotation Ellipse, in_ Sinusoidal
corrosion, erosion |over long frequency some cases
or soiling periods also as circle
or straight line
Unbalance due to Sudden increase Speed-dependent Rotation Ellipse, in Sinysoidal
rupture of rotor or decrease frequency some cases
parts (e. q. rotor also as circle
blades) or straight line
Self-excited As a rule, Dependent on Frequency by Irregular, Frequently

vibrations, e.q.
due to elastic
hysteresis,

blade tip excitation
or bearing
instaBility

heavy fluctuations

speed, power (in
particular with
blade tip excitation)
bearing oil temperat
ure'(only in the case
of bearing instability)

magnitude often
equal to the

lowest lateral

natural frequency of
the shaft, taking into
account the bearings

rarely as a
closed curve

similar to
sinusoidal
and fluctuating

Restraints (e. g. Constant Dependent on Rotation Frequently as As a rule,
due to misalignment speed and frequency and a closed curve generally
or coupling power its multiples of varying periodic
seizing) and (especially shape (e. g.
loose bearing its double) like an eight)
cups
Gearbox defect Constant Dependent on Special gearbox Irregular, Mostly periodic,
speed and frequencies with usually not as rarely
power simultaneous rotation a closed curve sinusoidal
frequencies of input
and output side
Electrical or Constant or As a rule, Rotation frequency, Frequently as Sinysoidal or
magnetic faults sometimes dependent quency, mains elliptical similar, some-
on electric periodically on power - frepuency, curve times amplitude-
motors and beating double maing tude-modulated
generators frequency,
single and
double slip
frequency as
modulation
frequency
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