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 Introduction to gas turbines

* Distributed control and its functions
e Turbine control

e Instrumentation networks

e Operator interfaces

« Functional safety
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The Gas Turbine
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Gas Turbine Package Instruments
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Gas Turbine Actuators
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Distributed Control System Functions

« Regulate exhaust temperature to get
maximum output without damage to plant
— Control fuel flow
— Control intake air

« Monitor safety and condition
— Temperatures
— Vibration
— Pressures
— Manual trips (big red buttons)
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Typical DCS Architecture
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Redundancy

e Simplex
— A single controller
e Duplex

— Two controller looking after the same
functions.

— If one falls, the other takes over
e Triplex
— Three controllers.
— 2 of 3 voting for most functions
— 1 of 3 tripping for critical functions
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Turbine Control

 Many suppliers

— Woodward
MicroNet

— GE Mark Vle
— Invensys Triconex
— Siemens T3000

e Implement the
control algorithms
— Governor
— Firing temperature

GE Mark Vle Controllers
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e Ethernet, ProfiBus &
CAN common

* |0 packs connect to
terminal boards.

« Sensor specific packs
— Thermocouple

Downloaded from ingram.id.au

Instrument Network
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TMR Instrument Network

e Some sensors

replicated three e
times, others once or il
twice.

« More critical
funCtlonS have more auiarem| | oo e
redundancy.

 Modules can be
separated from
controllers, or may be
In adjoining cubicle.
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Control Layer

* Information passed between different
controllers.

— Turbine controllers

— Balance of plant controllers or PLCs
— Generator excitation systems

— 'Whole of station’ controller

— "SIL" safety controllers

 Interface to the operators' consoles/HMIs
e Time critical network

12
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Example Networks
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Supervisory Network

 Non-time critical
« Used for engineering functions
— Changing settings
— Interrogating fault logs
— Performance monitoring and plant historian

* Interface with corporate systems

14



(C) 2013 David Ingram Downloaded from ingram.id.au

Control Interfaces
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Engineering Interfaces

« Change the controllers’ l0gIC.
e Probe & force 10 points.
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Safety Systems

 Digital protection
— Turbine over-speed

— Combustion
temperature

— Fuel gas detection
— Bearing temperature

 Needs to be reliable

— Triplex or Duplex
almost always
required to achieve
required reliability.

Eskom (Sth Africa) Duvha Unit 4, Feb. 2011
Overspeed test failure

17
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Safety Requirements

 Safety Integrity Level (SIL)

— AS 61508 Functional safety
of electrical-electronic-
programmable electronic
safety related systems

» Detalled analysis required
— Gas turbine control
systems typically SIL3.
« Sometimes additional
'safety controllers' are
Installed.

s
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