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NKK’s enhanced simulator for operator trainings has been developed and installed in a refuse incineration
plant, which was engineered and constructed by NKK. This simulator newly includes detailed dynamic model
of steam boiler and turbine generating facility, and exhaust gas treatment systems. In addition, various en-
hancements in malfunctions simulation are implemented so that trainee can train trouble shooting more effec-
tively than ever.
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Fig.1 Simulated process of a incineration plant
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Table 1 Training functions
Fig.2 Execution phase Function
Training scenario set up
B Initial conditions
Preparation B Refuse calorie
NOXx HCL CO ®  Malfunction and its occurrence time*
B Training speed and period
Model and controller calculation
B Refuse combustion in the furnace
B Water and steam in boiler and turbine
generator system*
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Chimney Exhaust gas in gas treatment systems’

DCS model
B Automatic combustion control
B Plant Flow Graphic*
B Trend graph
B Process alarm summary
B Control loops window*
CG motion picture of furnace*
Storing backtrack files
Bug Operations on field*
filter An example operation
J Activated Evaluation Evaluation of training result
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Table 3 Knowledge base for a malfunction

Item

Description

Malfunction name

FDF stop

Typical behavior of
1) process

Down gas temperature
Down steam amount
Increase CO in gas

Operation policy

Incineration stop

Operations from DCS

00:00:30 Stop waste feeder
00:01:00 Stop stokers

00:01:30 Down flow MV of CDF
00:02:30 stop water splay

Operations in field

00:07:00 Check the power control panel
00:10:00 Check the FDF

Limit time

Table 2

30 min

Table 2 Simulated malfunctions (extract)

Section Simulated malfunctions (extract)
Over loads

Furnace IDF stop
Storker breakdown
Etc.

Boiler water level low

Boiler pressure high

Turbine exhaust gas pressure high
Etc.

Material feeding system breakdown
Bugfilter filter break

Gas cooling tower breakdown

Etc.

Boiler and turbine

Gas treatment
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Fig.4

Fig.5

x
i e

amgd: [ = .
o operation
=+
e
E i ®)
b — 17O T - T M T T L
& AR = e DR T N ST S
| B b — RSN i e =
[ms | o= |
Fig.4 Selection window for operation in felid Fig.6
(2
ACC NOXx 02
1)
Table 3

NKK No0.176 (2002.3) -32—-

Fig.5 Guidance window during a good example
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Fig.6 Training evaluation window
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Fig.7 Operational help for a malfunction
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CG (Computer Graphics)
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Fig.8

Left side view

ITV view

Fig.8 CG motion picture
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Fig.9 Hardware configuration
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Photo 1 An example of hardware installation
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