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Gubras Performance

Gubras Kernel (Server)

OPC

Data Lake

Replication Across Diode/Firewall

Gubras

pred: e

Gubras Matrix (DAQ)

) () ) ) ) et

A

Desision Support
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Control System Data
Processes, Permissives,
First Outs, States

7 \
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Gas Turbines

Turbomachines
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Historian Data
Additional Processes

Bently Protection System
BN 3500, BN 3300
High Resolution Vibration Data

A

E=h

General Machinery

5@@

Gearboxes

AT

B
Reciprocating
Compressors
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Rod and Crosshead Faults Cylinder leak Faults

PV Plot & Pressure vs. Crank Plot & Measurements

Rod Load plot & Monitoring Monitoring

0 ; _ Dynamic Pressure Sensor
® ver pressure e Leaking valves, rings, seals

HE-CE pressure difference e Defective capacity control

@
e Rod reversal Head End
e Rod defects

Crank End

N i . Speed/ Reference

Tacho

11 Process Parameters
[ I [l T Discharge Pressure

pl— Suction Pressure

Shaft/Bearing Faults

Measurements
e Lack of lubrication
e Overheating ' [ Gated Cylinder Meas.
e Wear, looseness, rub, - (vibration vs. crank rot.)
overloaded bearings, seals B : 0
| Relative Vibration
e Shaft misalignment, imbalance | | __ SR
e Faulty oil, water cooling system | . — | Radial
L — ____ Absolute Vibration
) o Radial
- I Rod Drop
il = | —
¢ ) <) H = |
—_— | o —
- .
¢ ; ' -:It 1 . - |
= — Tacho

Cylinder Faults

e Crosshead shoe/pin damage
e Wear rings/piston rings

e Liquid ingestion

e Piston/rod damage
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Continuous
Measurements
Process parameters o

4 Centrifugal y
Compressor '

Gas Properties

Pressure Fi Ite I'(AP)
Temperature
Flow
Shaft Speed
Performance Calculation
Power Techniques

Control Signals

e Power consumption
(Bleed, power, @ i
guide vanes, stator ® Pressure ratio
vanes) e Polytropic head

e Polytropic efficiency
e Speed (corrected)
e Volumetric flow (corrected)
e Pressure ratio deviation

FaUItS DEteCtEd e Polytropic head deviation

Fouling, erosion and corrosion of impellers and diffusers e Polytropic efficiency deviation

® Leaky seals

e Compressor surge

e Stonewalling

Machine Faults

e Lack of lubrication
e Overheating

Continuous
e Wear, looseness, rub,
overloaded bearings, - I - ) Measurements
seals o Relative Vibration
e Rotor misalignment,
imbalance - _T_F!l Radial
e Faulty oil, cooling system w
e Flow disturbance (surging, [ 1 ! . Axial
recirculation, stonewalling)

e Cracked impeller
e Thermal expansion

J Absolute Vibration

| S Radial

» o Speed/Reference

- Tacho
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=1 LLI"| Fuel Exhuast
= |P
:L—E r Single Axel
RH| — :
Measurements = X IT“:rll::;TI Gas
T
Process parameters _\ j
- 1P
Pressure drops = | jp_r\ Im=i\‘\|_|_|_‘“"‘m—
Filter inlet (T,P) - ] 1‘=“u/ -ﬂm””“ (111 2 -
Compressor inlet (
(T.P)
Fuel properties _
(T, P, Flow, Comp.)
Compresor outlet | | | Performance
(T, P) B = Calculation
Turbine outlet Techniques

(T, P)

Control Signals
(Guide vanes, power
bleed, etc.)

Power consumption
Pressure ratio

Overall thermal efficiency
Heat rate

Air flow

ISO firing temperature
Exhaust flow

Exhaust temperature
spread

Compressor efficiency
Turbine efficiency

Faults Detected

e Fouling of blades

e |Leaky seals
e Faulty combustors

J_ Signal Axel

' | Industrial Gas
_— \\ J -
~ Turbine
—a . | 3 \‘uj._ >
AW =N W =1
o I,-_ l : '
] I~—f—’“/TI'ITII|1|I|llll )/m |
-1
I
| I
=
. Measurements
Machine Faults
e Lack of lubrication Relative Vibration
e Overheating ' Radial
& WEal_', looseness, rub, overloaded
bearings, seals Axial
e Rotor misalignment, imbalance . )
Absolute vibration
e Faulty oil cooling system
e Flow disturbance (surging, Radial
stonewalling)
e Cracked blades Speed/Refrence
¢ Thermal expansion Tacho
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Symbol Signal

Absolute Vibration Monitoring Sensors

Vibaasing Casing radial vibration (accelerometer)

Relative Vibration Monitoring Sensors

VibMain By X-Y Bearing radial vibration
(displacement sensor)

Vib_ arg | Axial displacement (displacement sensor)

N Shaft speed, phase reference
Process Values (Imported or Sensors)
Main Brg ) ) _
Axial and radial bearing temperature
Thrust Brg
Other Bearing lube temp., pressure, differential
process pressure across filter, level, flow

Sensor Location (type) Measurements

Vib

Main Brg

t _ Vib

Casing Thrust Brg Main Brg

Faults that can be detected and diagonised

* Overall (ISO:1Hz/10Hz - 1kHZz)

* Trend vs. time/speed

Bearing damage, lack of lubrication, overload,

(Relative axial displ.)

Shaft NS » Spectrum wear, misalignment, unbalance, sub-synchronous
* DC (shaft position) + Waterfall instability
(Relative radial vibr.) * Autospectrum (FFT) + Orbit
* DC vs. RPM + Shaft position polar
* 1x, 2x, 3x * Transient (Bode)
Shaft (Tacho) - Speed, phase - Trend vs. time/speed Phase and triggering used in other measurements
Thrust bearing » DC (displ.) » Scalar vs. time/speed Bearing damage, lack of lubrication, overload,

wear

Casing « Overall (ISO:1Hz/10Hz - 1kHz)
| * CPB6%
(Absolute radial vibr.) . Autospectrum (FFT)

* Trend vs. time/speed
* Spectrum
» Waterfall

General faults, flow problems, cavitation, blade
clearance, rubbing

* DC (bearing temp. oil level, oil
Bearing pressure, power)

(Process)

* Trend vs. time/speed

Bearing damage, lack of lubrication, overload,
wear.
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