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THE NEED

Gas turbines are the critical drivers of the plant.

We do not want the turbine to stop and need maximum efficiency.
We need to know what to maintain and when.

Itis impossible to manually assess the turbine condition.
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THE DESIRE

O Understand the condition of the turbine.
Q Detect problems at the earliest possible stage.
Q Understand what happens when problems arise.

THE APPROACH

Continuous monitoring AND DIAGNOSIS at 1/second.
Comprehensive automated fault detection.

Multiple levels of diagnostics.

Easy to read summary of events.
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Extensive data archives and display.

THE BENEFITS

Know EVERYTHING that happens to the turbine.
Detect the first symptoms of a developing problem.
Capture transient/short events.

Rapidly troubleshoot major incidents.

Understand the condition of the gas turbine.
Enables condition based maintenance.
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TIGER continuously evaluates the state of the gas turbine by
automating the knowledge of the best gas turbine engineers. By
diagnosing the state of the turbine every second, a complete picture is
built-up of the condition of the turbine. TIGER performs several
thousand fault detection steps every second.

Higher-level diagnostic rules are then used to interpret these faults into
a simple to read diagnostic summary. A quick check of this gives an
overview of what has happened with the gas turbine in the last shift,
day or week.

TIGER® Overview Screen
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10:34:56 24/11/2002 Exhaust temperature - rapid increase 4

Determined b
10:34:56 24/11/2002 Exhaust temperature significant increase
Accounts for
10:34:58 24/11/2002 Exhaust thermocouple 17 and 18 diverged for 1 seconds by more than 80.00
10:34:48 24/11/2002 Exhaust thermocouple 14 and 15 diverged for 1 seconds by more than 50.00
10:34:57 24/11/2002 Turbine significant speed increase detected
10:35:03 24/11/2002 Turbine significant speed increase detected
10:35:05 24/11/2002 Exhaust temperature Is increasing rapidly, and is too high - overtemperature trip possible
Determined b
- 10:35.04 24/11/2002 Exhaust temperature significant increase
10:35:05 24/11/2002 Exhaust temperature high alarm detected
Accounts for
10:34:56 24/11/2002 Exhaust temperature significant increase
10:35:05 24/11/2002 Gas fuel P2 pressure problem - tao high
10:35:05 24/11/2002 Gas fuel Intervalve pressure significart increase
10:35:06 24/11/2002 Gas turbine fiing endedt

10:35:06 2471 1/2002 Gas turbine trip
10:35:06 2471172002 Turbine trip due to exhaust over temperature
10:35:06 24/11/2002 Post ignition trip

10:35:07 2471 1/2002 Gas fuiel control problem due to Inss of hydraulic trip oil pressure
10:35:08 24/11/2002 Tv.dl. Ioss of master protective (L4Y) change from 0 to 1

10:35:11 2471 172002 Wheelspace thermocouple stage 1 aft outer 1 and 2 diverged for 1 seconds by more than 25.00

TIGER® Fault Manager Explanation of a
High Level Conclusion

Diagnostics uery for turbine Demo with tag all message: gas flel severiies:criical by occurrence from 01/03/2002 o 301172002 |

[67] Gas fuel - control valve proplem

[24] Gas fuel hydraulic trip pressure low

(5] Gas fuel low pressure alarm detected

[3] Gas fuel - speed ratio valve leaking

16:01.01 26/04/2002 Gas fuel - speed ratio valve leaking

16:01:28 26/04/2002 Gas fuel - speed ratio valve leaking

16:01:56 26/04/2002 Gas fuel - speed ratio valve leaking

(2] Gas fuel control problem due t I0ss O hydralic tip oil pressure

16:17:41 11/03/2002 Gas fuel control profilem due to 10ss of hydraulc trip oil pressure

B 15:23:46 26/04/2002 Gas fuel control problem due to [oss of hydraulic trip oil pressure

[1] Gas fuel control problem due to loss of hydraulic pressure

B 06:58:33 04/03/2002 Gas fuel control prollem due to loss of hydraulic pressure
~Determined by

(06:56:33 04/03/2002 Gas fuel control valve position significant decrease
Aceounts for
06:58:33 04/03/2002 Hydraulic pressure problem detected - too low
[1] Gas fuel stop valve sticking - indicated by trip oil problems
B 14:53:10 22/03/2002 Gas fuel stop valve sticking - indicated by trip oil problems P
Ly o

Diagnostic Query - Critical Gas Fuel Over 10 Months




TIGER®
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::) CONDITION ASSESSMENT IS THE KEY TO CONDITION MONITORING
J
™~
~ TIGER determines the condition of the gas turbine by an [ Maintenance ]
‘ :J) intelligent assessment of the operating behaviour of the
~— machine. This approach complements other approaches
A such as vibration based condition monitoring. 1 l
'\‘_) [ Planned Maintenance ] [ Unplanned Maintenance ]
\jl 1
~~
~ F format r 1 Y
i i tact: ) )
4:) or more Intformation, ?r%r:b?r?e Services Limited [ Preventive Maintenance ] [ Corrective Inpluding ]
E Venture Building, Kelvin Campus 1 Condition Based Emergency Maintenance
13 West of Scotland Science Park ) Maintenance
3 U Glasgow, G20 0SP, UK [ Scheduled Maintenance ]
~ Tel: +44 (0) 141 945 7000
~ Email: info@turbineserviceslimited.com Condition Monitori
(z).) http://www.turbineserviceslimited.com/proconditionmonitoring.htm [ oncrion Tonere ]_> foseement
U
= [V‘ | Monitori ][ Behaviour Monitori ][ Vibration Monitori ][ Oil Analysis ]
JE Isual Monitoring enaviour Monitoring 1oration Monitoring Y
)
]
S WHAT IS CONDITION MONITORING?
|
I~
‘, ) Key Aspects TIGER's Approach
T Frequently checking the machine Receives 600+ data points every second
G Detecting problems at the earliest stage Thousands of fault detection checks
gp g
N S Assessing the condition of the machine Knowledge based analysis and diagnosis
'U Create "picture” of the machine's condition Easy to read fault manager display
)
)
o) OTHER KEY FEATURES S CaremedPeormanes
) e ama s o ot oo
o O TIGER includes a performance and monitoring package to
N ,:\-jj track efficiency changes. L]
3
\\.') O TIGER has monitored over 200-fired years of gas turbine [ e SN R I, 0 S
= operation and has been used to investigate over 1250 faults. o o 25y s i S B Bl B B 2 ) T e e B S
-
= .
3 O TIGER uses the existing sensors and does not require Turbine Performance
~ additional instrumentation.
-
ar, Q TIGER monitors a wide range of turbine sub-systems.
S)
0 O TIGER includes extensive data display, trending and archive
Iy facilities.
(\I
N
<Y o

TIGER can be used remotely to monitor or troubleshoot gas
turbines via a modem or network link.
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Multi-Time Graph

TIGER is a Registered Trademark of Turbine Services Limited



