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Introduction 
I-hghTSTEP is a suite of simulation software 
which has been initially designed to facilitate 
upgrade of Ontario Hydro's full-scope simulators, 
buf is also adaptable to a variety of other roles. It is 
presently being commissioned at Bruce -A Training 
Simulator and has seen prehmmary use in desktop 
and classroom roles. Because of the flesibhq of 
the system, we anticipate it udl see common use in 
the corporation for full-scope simulation roles. 

A key reason for developing hghTSTEP (Real 
Time Simulator Technology Estensible and 
Portable) was the need to modernize and upgrade 
the full-scope training simulator while protecting 
the investment in modehg  code. This modehg  
code represents the end product of 18 years of 
evolution from the begmning of its development 
in 1979. Bringmg this modelling code to a modem 
and more useful framework - the combination of 
simulator host, operating system, and simulator 
operating system - also could provide many spin- 
off benefits. The development (and first 
implementation) of the RighTSTEP system was 
cited for saving the corporation 5.6MS and was 
recogruzed by a corporate New Technology -Award 
last year. 

The most important spin-off from this project has 
been the desktop version of the full-scope 
simulator, The desktop simulator uses essendally 
the same software as does it full-scope 
counterpart, and may be used for a varieq of new 
purposes. Classroom and ind\ldual simulator 
training can now be easily accommodated since a 
desktop simulator is both affordable and relatively 
easy to use. Further, a wide group of people can be 
trained using the desktop simulator: by contrast 
the full-scope simulators were almost exclusively 
devoted to front-line operating staff. The desktop 
is finding increasing use in support of engmeering 
applications, resulting from its easy accessibhty, 
breadth of station systems represented, and tools 
for analysis and vie'~ving. 

-1s further plant models are made available on the 
new simulator platform and further tools are 
developed to enhance the system, all users of the 
system will benefit from these improvements. We 
feel this wdl have meaningful benefit to training 
and engmeering analysis users who wdl in turn be 
better able to contribute to nuclear recovery- in 
Ontario Hydro. 

Maior Features of RiqhTSTEP 

Core Simulation Executive 
the heart of a real-time simulator system lies the 

simulator executive. Its p r i rna~  function is to 
manage the computer resources necessary to 
acheve that end. 

The RighTSTEP simulator executive was designed 
essentially from scratch. Although this was 
necessitated by a complete platform change - new 
computer, new vendor operating system - from the 
old simulator , a secondary intent was to avoid b~ 
design some long-standmg problems with the 
latter. In particular, one of the main tasks of the 
executive is to ensure the plant process models are 
scheduled and executed in a predctable manner 
consistent with real-time behaviour. Unpredictable 
operation, m the form of dfferent outcomes in 
response to identical inputs, was an issue with the 
old system. Though ths  was not common, it was a 
source of some concern in high-profile simulator 
uses, for example, authorization or refresher 
testing. Deign features implemented to combat 
this included: 

SIernoq- lockmg of key resources. 
An enforced sequence of module scheduling. 
A\ cross-check to ensure the rate of simulator 
h e  passage is a constant of real time passage. 
Typically h s  is a ratio of 1 :I. If the simulator 
departs from real-time execution, it should be 
shutdown immedately as unpredictable 
operation map ensue. 
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As an alternative to real-time execution, a 
development mode was included where the 
simulation runs as quickly as possible but at 
normal priorities. 

Other key features of the simulator esecutive 
include: 

Industry-standard functions used wherever 
possible. POSK 1003.4, iaSI, X11R6 are 
the most applicable standards and have been 
followed. 
Multiple independent simulators to operate on 
any machme, and multiple users of any one 
simulation either locally or across the 
nenvork. 
Provide for 'tightly coupled' multi-CPU 
espansion through symmetric multiprocessing 
(a number of CPUs within a single computer) 
or espansion to loosely coupled' processes 
via reflected memory unit (a method of 
connecting separate computers). 

Graphic User interface 
As used here, the term 'user interface' connotes 
the £achy whch allows a user to control and 
monitor the running of the simulation. This 
includes not only its esecution, but also the 
insertion of malfunctions or the control of 
manipulated parameters. In RrghTSTEP, &us 
takes the form of a suite of full-interactive 
graphical &splays. The application does ths  is 
called 'GLIMPSE' (Graphrcal Look Interface for 
Malfunctions, Panels and the Simulator 
Environment). GLIMPSE is written using 
XI 1 /lfotif library with specialized graphics 
produced by the Dataviews graphics library. It is 
able to Qsplay a wide variety of graphcs: rangmg 
from interactive process schematics to kk-tual 
control panel displays. ,in extensive library of 
graphrc symbols has been developed and over 250 
&splays have been made so far for Bruce A 
simulator. 

GLIMPSE is able to access simulators running 
either on the local workstation, or on another 
workstation across the network. It affords the user 
the abllity to switch between any two simulators 
'on-the-fly'. Its ab&ty to do so is made possible by 
using the network standards of remote procedure 
calls (RPC) running on TCP/IP to acquire data for 
the displays. In addtion, GLIXIPSE is 
implemented using XI1 graphics so that the 
program can be &splayed remotely. This allows 
the simulator to be operated from any PC properly 

equipped with S terminal software such as 
XT7ision or exceed. 

GLIMSE offers a user-customizable pull-down 
menu whch can access Qsplays, dialogs, or trigger 
commands on either local system or simulator 
host. For specific training applications, the menu 
might be tadored to only certain items. 
Alternatively, for maintenance work, a range of 
debuggmg applications would be avadable on the 
menu. 

Automatic Scripting Facility 
An extensive automatic scripting facility known as 
SIkiLLACRO has been implemented for 
QhTSTEP. This features a wide set of 
commands whch can control the simulator, 
implement operator actions and simulator events, 
and trigger monitoring processes. SILELZACRO 
has condtional and branchg  instructions such as 
IF, TEST UNTIL and W E N .  It also has 
commands u-hrch allow control of the graphics 
&splays for swltchng &splays and popping up test 
and pointers. Furthermore, sounds and 
synthesized voice may be scripted in SIMiilACRO. 

Simulator events are automatically recorded as 
scripts when operating the full-scope or desktop 
simulator. For example, operator actions at the 
control panel wrll be recorded as will instructor- 
input malfunctions. These scripts can be further 
augmented to add looping, &splay control, and 
other advanced features. 

The same scripts wdl operate on either the full- 
scope or desktop simulator. These scripts can be 
used to: 

assist and automate operation of the simulator 
for training use (as lesson plans) 
record and playback simulator runs 
debug the running simulator 
compose computer-based training esercises 
conduct automatic tests - for simulator 
validation for example 

through its display and analysis tools, aid in 
the enpeering analysis of modelled systems 
perform regression testing on modelled 
systems 

SI3DLICRO is a very powerful fad ty  whrch u 4  
continue to be espanded with ideas from users. 
Further improvements in capabhty wdl arise with 
planned data acquisition tools. We encourage users 
to freely eschange scripts developed for the 
benefit of all. 
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Evolution of the Proiect and 
Spin-offs 

Project Initiation 

The project for whch hghTSTEP was developed 
was the Bruce -i Simulator Rehabhation. This 
project began in 1993 and is currently in its 
commissioning stages at the Western Nuclear 
Training Centre. 

It became clear in the late 1980s that the origmal 
simulation computer system would need 
replacement. Chef amongst the factors leadmg up 
to this conclusion was the heavy CPC loadmg. 
Secondaq factors included a decreasing reliabhty 
and the vulnerablltty of an earlier inter-computer 
communication device, a so-called shared memory 
system. Problems related to obsolescence became 
noticeable in other simulator systems such as the 
interface computers and DCC &splay emulator. 
Although overall simulator reliabdity remained 
relatively hgh  (98%) the unforeseen outages 
resulting from equipment failure were of particular 
concern in examination contests. 

The replacement of the Bruce A Digtal Control 
Computers, Safety System Xonitoring Computers, 
and addtion of the Plant Display System planned 
under the station Bruce Rehab programme 
provided the stimulus needed to initiate the 
project. The signtficant increase in 1 / 0  actiklty 
needed to support these systems was simply 
beyond the system capabhty and all expansion 
capabrliq was already used. The decision was made 
not only to replace the simulation computers, but 
also to replace the 'simulator operating system' 
with a new design. One item which would not be 
replaced was the simulation models - by and large 
these 250 models of various systems had been 
r e h e d  and continuously improved since the 
simulator's inception in 1981 and represented an 
investment of several d o n  dollars. It uras highly 
desirable that these FOR'IXW models run on the 
new system with as little change as possible: this 
was reinforced by the simulator trainers' high 
rating of its training capabilrty. Thus, whde the 
simulator operating system would be rewritten, the 
simulation models would not. 

Platform Selection 

-1 hfficult evaluation of various computer 
platforms followed which focused on t h s  problem 
of presening the integny of the FORTILAX 

models. Several special codmg techniques had 
been used in these models to minimize CPL 
loadmg. Removing these codng tricks was hfficult 
and undesirable. Compadbrlity for these codmg 
techniques was highly dependant on processor 
archtecture (e.g. RISC vs CISC). 

It was also desirable that the new simulator be 
b d t  around UNIS as the (vendor) operating 
system of choice. Several factors went into thls 
decision, but two of note were that UNIX (as 
hstinct from the origmal TTLIS) was seen as 
holdmg real potential for the future, and secondlj- 
was compatibility with the new Rehab add-ons 
noted above. "Open" programming standards 
were desirable to enhance portabhty, minimize 
costs and sofiware development time. \Vindows 
NT was not yet a viable option at that time, and 
s d  lacks some critical elements for the task today. 
The platform selected was the DEC ,ilpha running 
Digtal UXIX (then called OSF/l) principally on 
the strength of FORTRiX compatibihty and CPU 
performance. Estensive checlung ensured that 
almost all of the models would run unchanged on 
ths  platform. -4s it turns out, this platform has 
been an excellent all-round choice for many 
reasons. 

Simulation Executive 
The first key software task was to develop a 
minimal simulation esecutive, debuggng tools and 
a core database engme whch would proklde access 
to global simulation variables. Whle dus effort is 
the core and heart of any real-tune simulator, it 
had very little visual impact to anyone but a 
speciahst. After some months of effort we were 
pleased to show a feu. numbers changmg on a 
test-based &splay. 

Simulator Model and Data Porting 
The next step was to port all the existing models 
and data to the new platform. Since the tools to 
maintain the simulator data were poor and would 
be lost with the old operating system, srgruficant 
effort was made in porting the various simulation 
databases and importing it into a relational 
database. Esamples of ths  simulation data are 
global simulation variables, simulator inputs and 
outputs, simulator malfunctions, station fuse and 
electrical bus dependencies, and control panel 
handswitch information. Since the 'garbage in, 
garbage out' adage applied here much effort has 
been expended in finding and correcting existing 
errors in t h s  data. 
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S d a r l y ,  the simulation models must undergo 
extensive testing to ensure that simulator 
performance after the rehabrlrtation matches that 
before, which is in turn compared with station data 
where avadable. 

Development of Display System 
and Graphical Tools 
The thlrd main element in the simulator is the user 
interface. The user interface of the old simulator 
was primarily text-based, and had very crude 
graphc capabhty and no system schematic 
&splays at all. Preservation of the old user 
interface was not a fnutful option, and the decision 
to create a graphcal user interface was fairly 
straightforward. To produce the correspondmg 
interactive displays, not only urould the &splays 
have to be drawn, but some research had to be 
done on the models and control panels to 
determine what data was actually avadable to be 
&splayed. Ud&e the reference station, which has a 
h t e d  number of d e h t e  and well-known 
instrumented points, on the simulator a n y h g  
modelled is avdable for &splay. 

The DataTTiews graphics library was employed as 
the graphcs engne for the display system 
combined with a custom X/Motif front end and a 
TCP/IP based data acqisition mechanism. The 
graphcs system has some hi ta t ions  but offers the 
best compromise of features and flexibhy to 
display development time. Over a period of a year 
or so, 150 process schematic displays were 
developed for various Bruce NGS li systems and 
100 virtual control panel displays were developed. 
These &splays are easily adaptable and 
custornizable. 

It is important to note that u&e a monitoring 
system, the simulator graphcal &splays are fully 
interactive. On schematics the simulator user may 
click on items to insert malfunctions or impose 
instructor controls. On virtual control panels the 
user may click on items to operate the device (such 
as turn a handswitch). 

Desktop Simulator as 
intermediate Design Step 
W e  the main goal of the project was to replace 
the full-scope simulation computers, essentially at 
ths  point in the development cycle we had 
produced a desktop training simulator running the 
exact same software as the full-scope would. The 
special hardware interfaces, whch would connect 
to the &g.ltal control computers and control 

panels, were sall in development. The system ran 
with satisfactory real-time performance on a 
desktop u-orkstation. W e  on the old simulator, 
development facihties were very limted, the 
avdability of man): small simulators probldes 
several fundamental shfts in the way simulator 
work may be done: 

the development environment is veq- s d a r  
to the actual full-scope simulator environment 
the amount of computer power and usage 
time avdable to any developer is signtficantly 
greater 

some full-scope simulator training can be 
augmented or even replaced by usage of a 
desktop simulator in personal or classroom 
settings 
t echca l  training of both licensed and regular 
staff may be augmented by usage of a desktop 
simulator 
engmeering analysis, often aided by use of the 
full-scope simulator, could be assisted with 
use of the desktop simulator 

Comparison of Desktop and 
Fu II-Scope 
\%We simulators have become significantly more 
user-friendly from their early days, they remain a 
very complex computer task. An understanding of 
the capabhties of the desktop and full-scope 
smulators is necessary to fully benefit from them. 

Unchanged items 
The vast majonty of the software and data are 
unchanged between the W1-scope and the 
desktop. In particular, the following items are all 
compatible: 

simulation system software 
data collection and analysis tools 
FORTR&- models 
simulation databases 
graphc displays 
automated lesson plans / macro scripts 

The key benefit of this is that development on one 
system benefits the other. As such, engineering 
users will benefit from the ongoing maintenance 
of the full-scope simulator, and the full-scope 
simulator will benefit from engmeering models and 
macro scripts developed by those users. T h s  
offers real benefit to all involved. 

Users should be aware of fundamental h t a t i o n s  
in all training simulators. Training simulators were 
designed from a traming perspective. The): are 
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designed to simulate events \kith a level of 
accuracy which would be tolerable to control room 
operators. AS such, they are not intended to 
compete with safety code as an analysis tool. KWe 
training sirnulators typically offer the widest 
simulation scope avadable, the degree of detad in 
h s  scope varies. For example, systems h c h  have 
little control room 'visibhty' ?pically are less 
detailed. Given an understandmg of these 
h ta t ions ,  excellent results can quickly be 
obtained from the full-scope training simulator for 
many analysis tasks. [From a quantitative 
viewpoint, prudence would dictate that alternative 
analysis should always be used to check results of 
impact.] . 

DCC Implementation 
The digtal control computer (DCC) 
implementation is a key difference in the two types 
of simulators. The full-scope simulator normally 
operates with near-replica hardware DCCs, 
running a station software (with minor 
mo&fications to meet simulator-specific needs). 
Normally it is not desirable to stimulate hardware 
such as station computers w-ithm a simulator 
environment. However, ths does ensure a hlgh 
degree of fidelity in operator interactions whch are 
the basis of simulator training. It also offers a 
better degree of u&ty when DCC modfications 
are tested by design staff. The hardware DCCs are 
a very hgh cost item - the hardware is rare, 
specially engmeered, and requires an intensive and 
specialized maintenance effort. Implementation of 
a hardware DCC for a desktop simulator 
essentially makes it a full-scope simulator without 
control panels - thus not generally affordable. 
Hardware DCCs generally do not allow simulator 
speedup or slowdown. 

On the desktop simulator, functional models of 
the DCC control programs are used. These are 
based on program rules and are an interpretation 
of those rules (i.e. automated code regeneration 
was never an objective). Such models of control 
programs are far more flesible than hardware 
DCCs (the code can be easily changed) but lack 
fidelity for DCC enpeering work. For esarnple, 
program changes cannot be tested on a DCC 
model escept as a general algorithm. Similarly, dual 
DCCs are not implemented nor is any simulation 
of &sk or 1 / 0  subsystems. One key luzlltation is 
that no DCC-generated &splays or annunciations 
are avadable at present. The modelled DCCs may 
be used on either the full-scope or the desktop and 
may be sped up or slowed down in 
synchronization with the rest of the simulation. 

:A thrd altemative has recently been developed 
which has been dubbed the virtual DCC. %s is a 
TTarian 72 essentially implemented in sofware. The 
virtual computer interprets opcodes, performs 
\+a1 1 / 0  and produces dlsplays just like the 
physical computer. The virtual DCC is currently 
being commissioned for unit 0 use on the full- 
scope simulator. -A virtual version of the upgraded 
Second Source DCC computer is not yet available. 
When fully completed, the c-irtual DCC wd offer 
some of the flesibht); of the modelled DCCs whde 
offering a more maintainable system than the 
hardware DCCs. This comes at a cost of 
considerable CPU time. ,i virtual Varian consumes 
one CPU on a multi-CPU 25031Hz Alpha system. 
-1 slower system can be used at less than real time. 

System Sizing Guidelines 
Digital Equipment Corporation (DEC) has a wide 
range of computer systems capable of run~llng 
fighTSTEP rangng from about 20KS to 250kS 
(and upward) inclusive of operating system 
software licenses . -4 full look at computer 
specification is beyond the scope of ths  
document, but a brief look at general capabhties 
follow-s here. In each case, different levels of the 
DEC Alpha product h e  are being esamined. 

Mpha Server 420@4 CPU, 300MHz+, IGB 
memory typical 

using multiple personal simulations: 
support for a large number of users 
support for a number of concurrent 
independent simulators each with 
graphcs 
large simulation speedup capabhty - up 
to about 25 times real time 
a rich development environment for 
simulation models and escellent 
department server 
ample 1 / 0  capacity for &sk farms 

as a full-scope simulator: 
ample espansion capabhty for high 
fidelity models 
support for dual virtual DCCs 
capacity for portmg other station 
computer systems hke SSMC 
ample 1 / 0  capabhty for Qsk farm, 
stimulating station computers 
espansion as needed through reflected 
memory 1 / 0  to adQtional -Alpha 
computers 
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Alpha Server 4300,2 CPU, 300MNz+, 256MB+ 
memory 

sirmlar to above, with reduced capacity 

suitable as a engmeering test bed, supporting 
virtual DCCs and full-scope models 
sigruficant speedup capabrltty dependmg on 
situation 

Mpha Sration 250 sen'es, single CPU, 
266MHz+, 96MB memory+ 

suited as a single user workstation for 
enpeering, classroom demonstrations, or 
techmcal training 
suitable for running a single simulation in real- 
time mode (two simulations map be run if 
128hlB of memory is installed) with some 
capacity for hgh-fidelity models. 
some speedup capability (appros 2 times) for 
single simulation. 
large simulations or .c;irtual DCCs could be 
run at reduced speed or in non-real-time 
mode 

Ently Level Alpha Stations (under 266MNz, 
96MB memoqy) 

suitable as single user workstation with 
h t a t i o n s  
may not be able to run new models at 
realtime, but wdl operate fine at slower speed 
for better performance should omit some 
peripheral simulation models 
very suited to partial-scope simulation 

-All levels of workstation fully support );-Windows 
so users may access the simulator via an XI1 
emulation package running on Windows 95/KT. 
This elmunates the need to be physically seated at 
the workstation and offers some benefits when 
lnregrating use with other W'indows applications. 

simulator sometimes is used for this task when 
available. 

Atomic Energy Control Board: 
The -1torn.i~ Energy Control Board has purchased 
the QhTSTEP system for the prima? purposes 
of training and engineering 'scoping'. One extra 
capabhty w i t h  the category of training which is 
of particular interest is the development of 
operator esamination scenarios. C-se of the 
desktop in this capacity benefits both Ontario 
Hydro and the -IECB. Staff from the latter can 
reduce travel time to Bruce county for esam 
development and improve their own staffs 
understandmg of station system in a very 
accessible environment. T h ~ s  will also relieve 
pressure on both the relatively costly simulator 
time and the time of operations staff supporting 
the preparation of esamination scenarios. 

Bruce NGS 54' Engneehg: 
Bruce ',i' Enpeering has installed a desktop 
simulator at the techmcal unit whch has been used 
for fadarkation with various station systems by 
engmeering staff. Future plans are to expand the 
system into a comprehensive engmeering test bed 
whch might include station computer systems. 

Reactor Safety Operations and Analysis 
Department: 
RSOAD department has been evaluating 
&ghTSTEP and has made a formal 
recommendation that it be adopted for the role of 
general technical training w i t h  the department. 
Charles Olive of RSO-ID has been an invaluable 
help in testing the lesson plan fachty and he 
developed the first lesson plan scripts which have 
already seen second use at iXKTD for SCPO 
training. 

Future Directions 
Earlv RiqhTSTEP Users 

,i number of users have adopted fClghTSTEP 
already: 

Western Nuclear Training Department: 
Aside from the full-scope training simulator w-hch 
is currently being commissioned, WNTD has used 
the desktop simulator in a classroom setting to 
conduct Secondary Conuol Panel Operator 
(SCPO) training using a computer projector. -4 
further intent to use ths  set-up in technical 
training has been espressed as the full-scope 

Porting Other Plant Models 
While Bruce 'A' models are now available, man!; 
potential users have inquired as to the prospect of 
other station models being ported. Each port 
constitutes the following items: 

porting simulator models 
porting simulator data 
developing DCC models 
developing schematics and virtual control 
panels 



Of these tasks, the last three are fairly substantial. 
Darhgton models and some data has ahead? been 
ported to lbghTSTEP by the Darlingon simulator 
section. They are in the process of b d h g  on thls 
foundation by developing DCC models and other 
necessary items for use as a development facdiq. 

Bruce B simulator upgrade is planned to begm 
after Bruce *A simulator Rehab is complete and 
early versions of Bruce B simulator wdl likely be 
avadable in 1999. 

Improved Fidelity Models 
W'ith addtional computing capacity avadable. an 
obvious area of improvement would be to upgrade 
selected process models to provide addtional 
realism for training. The &st of these is the new 
reactor model whch is currently in work. Thls new 
reactor model an adaptation of the SLIOKIN 
developed by RSOAD to the real-time 
enwonment of the simulator. As such, it has 19 
modes fully cross-coupled and 15 delay groups. It 
is currently being commissioned. The model offers 
sigmficantly better realism for local effects such as 
zone fYl/drain and single shut-off rod effects and 
large effects hke flus d t .  

Adaptation of the SMOKIN code is one instance 
in urhch we have received benefit of the desktop 
simulator environment for simulation 
development work. In comparison to reactor 
model upgrades done in the past (with analysis and 
test tools then avadable), the integration and 
commissioning of t h s  upgrade indcates an overall 
saving in time of about 60%. Thls is wholly 
attributable to the current test enllronment - in 
essence a 'private copy' of the full-scope simulator 
- and the current generation of testing and analysis 
tools w i h  GLIJPSE and SIh13LACRO. 

Other model fidelity improvements as also 
possible and wdl be dnven by training demand. 

Data Collection and Analysis 
Tools 
\Y:?Irle some data collection and analysis tools 
currently esist and are adequate for training usage 
- a more complete collection is very desirable for 
long-term maintenance of the simulator, with 
natural spin-offs for enpeering use. Continued 
efforts will be made in this area. In particular, a 
integrated facrliq- for data and event l o p g  along 
with k t  detection ablltty is scheduled to be 
developed later ths  year. 

Currently, data esport is avadable from the 
simulator graphmg system to Ahcrosoh Excel. XTe 
would anticipate espandmg on ths as needed. 

lmproved Display Composition 
Tools 
-4 major task in developing the simulator is the 
composltion of the numerous graphc displays. 
The present drawing tool used to develop these is 
non-simulator specific. Developing a drauvlg tool 
whch allows tighter mtegration with the simulator 
database and drawing library would greatly aide in 
the development of &splays, and could defGtely 
improve the schedule for the availabhty of 
Darhgton and Bruce B models. Development of 
h s  tool likely occur in early 1998. 

Conclusion 
We ha\-e gven an overview of the main functions 
and present usage of the RighTSTEP system. This 
system is currently being commissioned on the 
full-scope training simulator and is available in a 
desktop simulator form for training and 
enpeering usage. Th.ts platform is planned for the 
future direction of training simulators in Ontario 
Hydro and we hope to espand on the system and 
provide economies of scale to all users. 

We have found for our own purposes that ths  is 
the right technology for upgradmg our own real- 
time simulators wMe preserving the substantial 
invesunent in legacy software. The desktop usage 
further leverages ths  invesunent by m a h g  it 
available to a many more potential trainees as well 
as engmeering customers who could benefit from 
the use of the full-scope simulator. 

We have indcated future duections in u h c h  we 
plan on t a h g  tlus technology. We hope to 
m e d e  development m this area whch *dl 
benefit our customers the most as well as other 
users in Ontario Hydro. 





Sample RighTSTEP virtual control panel - Bruce A PHT lower section. 

Sample RighTSTEP schematic showing zone powers. 










