Simulation-Assisted

Desigh Engineering
for Digital Upgrades

Simulation-Assisted Design Engineering (SADE)
Virtual commissioning using Simulation-Assisted Design Engineering
(SADE) allows power plants to test and validate digital upgrades
before field implementation using high-fidelity modeling technology.
Using SADE reduces complex project risks, improves efficiency, and
enhances operational safety by identifying issues early, optimizing
controls, and minimizing costly delays. In a mission-critical industry
like nuclear power, even minor errors can lead to significant financial
loss, ensuring that upgrades and plant modifications are delivered
effectively, on time and within budget is crucial.

Test & Validate Before Implementation

The GSE Design & Analysis engineering team is trained in SADE and
leverages the platform to support project execution. This ensures that
upgrades and plant modifications are implemented correctly the first
time, leading to a smoother transition to full operation.

Using SADE the team can provide the first view of plant operations to
validate design assumptions and control strategies. It allows
engineers to test control logic, evaluate human-machine interactions,
and explore dynamic “what-if” scenarios that can solve for critical gaps
in planning and validation. Identifying control system issues early
prevents costly fixes later.

Design engineers can use SADE to:
. Virtually test upgrades before field implementation
. Ildentify integration issues early
. Optimize control logic and system response
. Evaluate performance under real-world scenarios
. Minimize unplanned downtime and deployment risk
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Expert Engineering
Support: Over 80 years of
combined experience in
design studies, cost
analysis, and validation.

Early Issue Detection:

Catch tech, control, and
integration issues before
construction.

Risk Reduction: Validate
designs and control logic
through simulation and
“what-if” testing.

Faster Timelines: Cut
down field testing and
speed up commissioning.

Improved Safety &
Reliability: Simulate
operations to reduce
equipment stress and
optimize automation.

Higher ROI: Complete
upgrades faster, reduce
downtime, and realize
value sooner.
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The SADE Process

- Design Integration: GSE engineers embed SAE
throughout the design, development, testing, and
validation phases to enhance engineering quality and
accelerate delivery.

« Modeling & Updates: GSE creates or updates a high-
fidelity plant model, incorporating proposed changes
and ensuring alignment with DCS 1/O databases. The
model is dynamically tested across startups, shutdowns,
load changes, and faults to validate system behavior.

- DCS Integration: Working closely with DCS vendors,
GSE ensures |I/O lists and control logic align with
simulation models. Virtual controllers are used for
realistic testing; where unavailable, proprietary tools
replicate control logic for thorough simulation.

- Dynamic Testing: Simulates a wide-range of operating
scenarios to validate control strategies and operational
readiness, identifying issues like mismatched variables,
default setpoints, and tuning needs early.

- Issue Resolution: GSE’s engineers provide real-time
support, quickly resolving issues and preventing costly
rework—ensuring a smooth transition to live operation.

GSE Design & Analysis Division

GSE’s Design Engineering division is led by a seasoned
team of former US nuclear power plant engineers with
nearly 80 years of combined experience—half within the
nuclear industry. This expertise gives us unique insight into
client needs and drives our agile, client-focused approach.
Guided by our philosophy of Pride in Excellence, we deliver
engineering solutions that align with station priorities and
operational goals. Our disciplined framework ensures high-
quality products, on-time delivery, and cost integrity. GSE
is committed to building lasting relationships through
reliable performance and a reputation for doing things right
—every time.

. Holistic Engineering Validation &

Verification (V&V)
. Control System Design

V&V

. Human Factors Engineering
. Procedure Development &

Validation

. Plant Performance Optimization

. Emergency & Continge

ncy Testing

. Simulator-Based Design Efficiency
. Virtual Commissioning Validation
. Pumps & Piping Systems

. DCS & Plant Trip Logic
. Transmitter Location &
Design

HMI/HSI

GSE has helped leading power

industry companies realiz
through the use of SADE

« Westinghouse AP100

e benefits
including:
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« Clinton Feedwater Controls

« Harris Turbine Contro

« AEP Mountaineer DCS

- Syncrude Boiler Addit

ion
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For over 50 years, GSE Solutions has enabled nuclear power and energy facilities worldwide to achieve
operational goals and anticipate future needs with confidence. Leveraging our advanced engineering
' services and cutting-edge software, our industry-leading experts work to enhance plant performance,

support the generation of safe, carbon-free electricity, and drive substantial cost savings.
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