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Learning Outcomes in Module Report

Module Code

Module Name

Learning Outcomes

Code

SPC01
Co-Generation & Other Turbine Cycles

Name

Hours

Description

1.0 Co-Generation & Other Arrangements

Count: 1

6

After completing this module and
associated workbook the participant
should be able to understand the
following concepts and apply them in
day-to-day work activities:

Co-generation arrangements.

Heat recovery from diesels and gas
turbines.

Back pressure steam turbines.
Energy utilisation.

Balance of heat and power demand,
Condensing turbines.

Condenser loss.

Units of absolute pressure, vacuum.
Feedwater heating.

Extraction steam for process.

Forms of energy; heat, mechanical,
electrical.

Properties of steam and water.
Sensible heat, latent heat, superheat.
Effect of pressure on saturation
temperature.

Use of steam tables.

Heat and efficiency calculations for
different cycles.

Effect of operating conditions on
efficiency.

The reheat cycle.

The use of temperature-entropy charts.
The function of major plant systems
including

- main and auxiliary steam

- turbine extraction steam

- condenser circulating water

- condensate and feedwater systems
- feedwater heaters

- boiler and combustion systems

- boiler air and gas systems

- fuel supply systems

- turbine support systems

- generator support systems

- monitoring and control systems

- station service supply systems.
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Learning Outcomes in Module Report

Module Code | SPC02

Module Name | Steam Production

Learning Outcomes
Code Name Hours Description

After completing this module and
associated workbook, the participant
should be able to understand the
following concepts and apply them in
day-to-day work activities.

The requirements for a basic boiler.
The fire-tube boiler.

Convection, natural circulation, and
forced circulation.

The need for feedwater to compensate
for steam generated.

Basic control of steam pressure, i.e.
steam output flow versus heat input
from combustion.

Water-wall construction.

The use of downcomers to feed riser
tubes.

Shrink and swell of water level.

Heat transfer by radiation and
conduction.

The function of the steam drum.
Steam drum internal hardware.
Steam drum external connections.
Boiler drains and blowdown valves.

2.0 Steam Production 6 Superheater arrangements.
Pendant and horizontal superheater
construction.
Superheater drains.
Primary and secondary superheater
banks.
Attemperation for steam temperature
control.
Reheat bank arrangements.
The air and gas path through the
boiler.
FD fans and ID fans.
Comparison of balanced draft system
and the pressurised furnace.
Temperature gradient throughout the
air and gas path.
Function of the economiser and
airheater.
Boiler insulation and boiler casing.
Access ports and doors.
Typical construction of the heat
recovery steam generator (HRSG).
Sources of hot gas for the HRSG.
Bypass damper arrangements.
The multiple pressure HRSG.
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Learning Outcomes in Module Report DTW

Module Code | SPC03 .
Module Name | Fuels & Combustion i

: Dz
Learning Outcomes ol
Code Name Hours Description

On completion of this module and
associated workbook, the participant
should understand the following
concepts and be able to apply them in
day-to-day work activities.

Combustible elements in fuel.
Non-combustible elements in fuel.
Typical analysis for coal, oil, natural gas
and wood.

Combustion reactions for carbon,
hydrogen, and sulfur.

Calculation for heat content of different
fuels.

Fuel requirements (quantity) to meet
energy demand on boiler,

Oxygen requirements for combustion of
different fuels.

Theoretical air requirements.

Need for excess air.

Flue gas analysis.

Formation of carbon monoxide; effect
of nitrogen.

Monitoring oxygen (02) in flue gas.
Losses due to moisture in fuel gas.
Significance of lower calorific value
(LCV) and higher calorific value (HCV).
Conditions required for combustion in
practice. Temperature, turbulence and
time.

Firing fuel oil and gas.

Firing with pulverised coal.

Bottom ash and fly ash removal.
Solid-fuel firing on a grate.

Firing low grade fuels.

Fluidised bed combustion.

3.0 Fuels & Combustion 6
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Learning Outcomes in Module Report

Module Code | SPC04

Module Name | Boiler Operation

Learning Outcomes

Code Name Hours Description

After completion of this module and
associated workbook, the participant
should be able to understand the
following concepts and apply them in
day-to-day work activities.

Start-up procedure.
Factors controlling pressure raising.
Operation of drains and vents.
Shut-down procedure.
Standby condition.
On-load operation.

4.0 Boiler Operation 6 Steam pressure and temperature
control.
Efficient combustion control.
Monitoring O2, CO and excess air.
Effects of sulfur in fuel.
Combating low temperature corrosion.
Ash related problems, slagging.
Sootblowers.
High temperature vanadium corrosion.
Typical monitoring points on the boiler.
Operator's interface.
Boiler operating hazards.
Protection equipment, alarms and trips.
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Learning Outcomes in Module Report

Module Code | SPC05

Module Name | Boiler Control (Operation, Environmental & Chemical)

Learning Outcomes
Code Name

oW

Hours

Deslgns

Description

5.0 & Chemical)

Count: 1

Boiler Control (Operation, Environmental

6

On completion of this module the
participant should understand the
following concepts and apply them in
day to day activities.

The basic control loop

Control signals; analog and digital
Typical control system logic:

- Combustion control

- ID Fan Control

- Steam temperature control

- Drum level control

Auto-manual change over

The need for boiler water conditioning
Scale deposits and their causes
Continuous blowdown

Phosphate addition

Causes of carryover

Effects of silica in boiler water
Causes of internal corrosion

pH control; caustic addition
Congruent phosphate control
Removal of O2 and CO2 from
feedwater

Oxygen scavenging; hydrazine
Source of boiler pollutants
Environmental effects of pollutants
Pollution control equipment to reduce
emissions of particulates, SOx, NOx,
Treatment of liquid effluents and solid
waste.
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