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ABSTRACT 
CAE’s constant push to advance power plant 
simulation practices involves continued 
investment in our technologies. This commitment 
has yielded many advances in our simulation 
technologies and tools to provide faster 
maintenance updates, easier process updates and 
higher fidelity models for power plant simulators. 
Through this quest, a comprehensive, self-
contained and user-friendly DCS translation tool 
for plant control system emulation was created. 
The translation tool converts an ABB Advant 
AC160 and/or AC450 control system, used in 
both gas turbine-based, fossil and nuclear power 
plants, into Linux or Windows-based ROSE® 
simulation schematics. The translation for a full 
combined-cycle gas turbine (CCGT) plant that 
comprises more than 5,300 function plans 
distributed over 15 nodes is processed in less 
than five hours on a dual 2.8Ghz Xeon Linux 
platform in comparison to the 12 hours required 
by CAE’s previous translation tool. The 
translation process, using the plant configuration 
files, includes the parsing of the control 
algorithms, the databases, the graphic and the 
interconnection between nodes. A Linux or 
Windows API is then used to automatically 
populate the ROSE® database. Without such a 
translation, tool or if “stimulation” of real control 
system is not feasible or too costly, simulation of 
the DCS manually takes months of error prone 
manual coding. The translation can be performed 
for all the nodes constituting the configuration 
files of the whole plant DCS, or in order to 
provide faster maintenance updates and easier 
process updates, partial builds are possible at 3 
levels: a. single schematic updates, b. multi-
schematic updates and c. single node updates 
based on the user inputs into the Graphical User 
Interface. 

 This paper will discuss details on the 
improvements including: 
 

 Process time reduction of over 60% 
 All communication connections between 

nodes are fully automated 
 New partial build for one schematic, a 

group of schematics or a single node 
 Availability on PC/Windows for ROSE 4 

 

INTRODUCTION 
ABB’s Advant AC160 and AC450 computer-
based Control System is used to control Gas and 
Steam Turbines for Open- and Combined-cycle 
Gas Turbine power plants (OCGT and CCGT). 
Safety Systems for nuclear plants are also 
implemented using the ABB AC160 family of 
products. One of the components in the 
emulation process is a translator to convert the 
Advant control system into CAE’s ROSE® 
simulation schematics. The auto-generated ROSE 
schematics are synonymous with Advant 
functional drawings. 
 
Creating fully functional ROSE schematics that 
resemble the look and feel of the control 
drawings has several advantages over 
conventional approaches that use either virtual or 
real stimulation, or traditional translation 
approaches: 
 
a) It provides trainees with the capability to 

view animated control schematics, not 
available on the actual operator station, that 
respond to changes in operator inputs or the 
simulated plant process. This enhances 
operator understanding of the basic control 
strategies. 

b) The ROSE schematics include additional 
features that aid in debugging or visualizing 
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the running simulation; these include visual 
indication of open signals and binary signals 
and access to any control block variable for 
trending. 

c) The emulated schematics are fully editable 
within ROSE. This allows the control 
engineer to use the simulator to experiment 
with different control strategies by modifying 
the schematics directly on the simulator. 

d) The emulated control programs can be run 
slower or faster than real time. 

e) The emulated control programs include 
support for simulator functions (store/restore, 
freeze/unfreeze, etc), which is often not the 
case for stimulated solutions.  
 

The translator extracts the relevant control 
functions and strategies from the control program 
source code and database files and creates a 
simulator database. The simulator database is 
then imported into the ROSE database, grouping 
the objects into schematics. At this point, ROSE 
code generators will be used to produce the 
control system simulation files that will run on 
the simulation host computer. 
 
TRANSLATOR USE 
Power plant simulators are primarily used for 
operator training. Using DCS translators within 
the simulation environment provide significant 
benefits for the user when it comes to conducting 
rapid verification of any major upgrades to or 
troubleshooting existing systems. With the 
introduction of the translator, a partial build for 
one function plan “FUP”, a group of function 
plans or even for a single node, becomes easier 
and faster. During the design phase, the simulator 
can be used to perform system tests and 
validation of the control sequences, algorithms 
and strategies that are developed by the design 
engineers. The engineers can now easily re-
design, update, translate and implement changes 
to the simulator in order to verify the proper 
response of the control system. This process 
would allow the user to design, test and validate 
any change prior to be installed and 
commissioned on the real plant.  
 
PROCESS TIME REDUCTION 
The original Advant AC160/450 translator was 
developed to automatically generate FORTRAN 
code and the associated Common Database files. 

Later a translator was created to automatically 
generate ROSE schematics. Originally, this 
process took 12 hours for the translation of a 
CCGT plant that comprises over 5,300 function 
plans distributed over 15 nodes on a Linux 
platform. The translator has now been re-
designed in order to make it easier to use and 
faster to re-generate ROSE schematics following 
plant configuration updates. Thus, a significant 
improvement has been made in reducing the 
processing time. Using the new translator, the 
same CCGT plant function plan takes less than 5 
hours, as opposed to 12 hours, to auto generate 
the 5,300 related ROSE schematics on the same 
computer platform.  
 
The translation process, using the plant 
configuration files, includes the parsing of the 
control algorithms, the databases, the graphic and 
the interconnection between nodes. The 
following is a list of the few modifications that 
lead to improve the processing time of the 
translator:  
 

 The graphical parsing process:  has been 
modified to reduce the time needed to 
read the configuration files and save the 
information into the ROSE Database. 

 The Database “DB” elements parsing 
process: has been modified to reduce the 
time to populate the ROSE Database. 

 Another modification was done on the 
creation of the external connections 
between the various objects in the 
various control programs within different 
nodes. 

 A different method was used to process 
the Advant configuration files in order to 
optimize memory usage during the 
processing phase. 

 
These changes, along with a few others, have 
lead to a 60% improvement in the processing 
time for generating the complete plant Advant 
configuration.   
 
Figure 1 illustrates the steps executed in a 
modular format within the translator, 
commencing with the Advant configuration files 
right down to the final process of importing the 
data into the ROSE database. 
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Figure 1 – Translation Process 

 

AUTOMATED HSL CONNECTIONS 
The control system comprises one or several 
cabinets. For the latter, the hardware high-speed 
links “HSL” communication are used to link the 
cabinet together. The translator tool automates 
the handling of such communications, rather than 
manually interconnecting the signals using the 
ROSE editor. Basically, a specific file is created 
to address the HSL communication by 
highlighting the nodes connection. The translator 
uses this file to automatically generate these 
interconnections using the plant configuration 
files.   
 
In addition, the translator detects any mismatch 
in the communication links. When a mismatch is 
detected, a specific error message is logged into a 
specific file for the user to analyze. 
 
A GREAT FEATURE: PARTIAL 
TRANSLATION 
The newly improved translator provides the 
possibility of partial builds should the user 
request it through the graphical user interface. 

Since the Advant translator could be used in the 
design phase as a validation tool for control 
strategy updates, the regeneration of the 
replicated Advant control system for major or 
even minor updates should take a short time.  
 
The advantage of the partial build relies on the 
quick re-generation of ROSE schematics related 
to minor updates as opposed to regenerating the 
whole plant control system.  
 
The user now has the possibility to regenerate: 
 

 A single schematic associated to one 
function plan: if the updates are related to 
data parameterization or if control block 
elements have been added, deleted or 
replaced on a single function plan.  

 A set of schematics associated with a 
control module (pre-defined Advant 
program - set of function plans): if, 
within the same node, the updates are 
related to data parameterization; and/or if 
control block elements have been added, 
deleted or replaced on different FUPs; 
and/or, if new function plan has been 
added or deleted; and/or, when 
interconnection between objects residing 
on two different function plans has been 
added, deleted or modified. 

 All schematics associated with a single 
node (set of programs): same as b) above 
but with many updates on few sets of 
program within the same node.  This 
assumes that the links and the interfaces 
between nodes have not been altered.  

 
In summary, the user can delete, add or modify 
the control programs within the plant 
configuration, run the translator with the user 
specified request and the ROSE database will get 
updated accordingly.    
 
GRAPHICAL USER INTERFACE 
The Graphical User Interface “GUI” has been 
designed to provide the user the flexibility to 
request the type of updates as highlighted in 
figures 2 and 3. First, the user needs to specify 
the location of the data required for the translator. 
Then select, using the option menu, the full or 
specify the type of partial build. Upon the 
activation of the start button from the option 



menu, the translator starts the process of parsing 
the data, invoking the right API to populate the 
ROSE database and to generate the ROSE 
schematics. At this point the user is ready to 
build the simulator configuration for testing, 
validation, troubleshooting, training or design 
validation of the simulated Advant control 
system. In addition, to make the tool flexible and 
easy to use, when it comes to the interface with 
the simulated physical components such as 
pumps, valves, breakers, etc. or with the operator 
station signals, the user does not need to make 
any physical connection to the simulated Advant 
control system. This is accomplished by simply 
using the Advant naming convention to name the 
interface signal on the simulated process system. 
The simulated Advant control signal naming 
convention follows the real plant naming 
convention with the sole exception of using the 
underscore (_) character for special characters 
such as dot (.), colon (:), etc. This standard has 
been defined such that the interconnections are 
maintained after re-generation. In addition, the 
translator has been designed to be independent of 
external interfaces. 
 

 
Figure 2: Information Menu 

 
Figure 3: Full/Partial Generation Menu 

 
AVAILABILITY ON ROSE 
The Advant translator improvement, including 
the partial build, has already been proven and 
tested on the Linux platform. It has also been 
accepted by ALSTOM (Switzerland) Ltd. on a 
simulator delivered by CAE. This simulator with 
the enhanced Advant FUP translator routines will 
be used in ALSTOM’s GT Controls Department. 
The Advant translator for ROSE is also available 
to run on the windows platform and the auto-
generation of ROSE schematics are being tested 
in-house on the power and feedwater control 
systems for the Oskarshamn 3 (“O3”) nuclear 
power plant simulator in Sweden. The new 
translator, with ROSE will be accepted by 
ALSTOM Power Sweden (customer) and KSU 
(user) for the O3 project in the month of January 
2004. 

 
SIMULATOR ENVIRONMENT 
The translator extracts the relevant control 
functions from the plant configuration and 
database files and automatically generates the 
ROSE schematics. By invoking the ROSE 
builder, the ROSE code generators will produce 
the control system FORTRAN simulation 
modules and a database that will run on the 
simulation host computer. These generated files 
are compatible with CAE’s simulation 
environment. 
 
A post processor can be created in order to 
convert the output FORTRAN modules and 



database to a format that is compatible with other 
simulator environments.  
 
In addition, ROSE Runtime can also be 
interfaced to a non-CAE simulator executive to 
permit the user to monitor and view animated 
control schematics, not available on the actual 
operator station, that respond to changes in 
operator inputs or the simulated plant process.  
As well, the ROSE schematics provide the 
capability in debugging or visualizing the 
running simulation; these include visual 
indication of open signals and binary signals and 
access to any control block variable for trending. 
 
The generated software, FORTRAN and 
databases, once integrated within the simulator 
environment, would respond to the simulator 
command function including: freeze, run, store 
and restore initial conditions, snapshots and 
backtrack invoked from the simulator instructor 
station.  
   
CONCLUSION 
This new AC160/450 translator tool is faster and 
better than ever. It ensures that major updates to 
the plant DCS are performed quickly and easily 
by translating within a very short period of time 
all the files required for the simulated control 
system. Manual updates can also be performed 

on the generated code or the ROSE schematics, if 
required. However, by re-generating the files 
using the translator the most up-to-date plant data 
will be produced automatically without any 
manual intervention (that is prone to human 
error). With the partial build the user can update 
plant configuration files and rapidly regenerate 
the associated files for their inclusion into the 
simulator configuration. The partial build and the 
latest improvement to the Advant translator 
provides more flexibility to the user and makes it 
easier and faster to regenerate the ROSE 
schematics following any type of plant 
configuration update. 
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