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Digital Twins & System Simulation

Simulate Before You Commit. Predict Before You Act.

Overview

NorthLattice's Digital Twins & System Simulation solution enables organizations to model, simulate,
and optimize physical systems using real-time sensor data, historical signals, and intelligent
algorithms.

We create living digital replicas of assets, processes, and systems that continuously learn from

operational data allowing teams to test scenarios, predict outcomes, and make safer, faster, and more
confident decisions without disrupting real-world operations.

What This Solution Solves

Traditional systems provide visibility only after events occur. Changes are tested directly on live
operations often leading to risk, downtime, and inefficiency.

This solution addresses:
¢ Inability to safely test operational changes
e Poor understanding of complex system behavior
e Reactive planning and firefighting

e Limited foresight into failures, bottlenecks, and constraints
e High cost of trial-and-error in physical environments

Core Capabilities

Asset-Level Digital Twins
e Digital replicas of machines, equipment, and infrastructure
e Continuous synchronization with IoT and sensor data
e Health, performance, and degradation modeling
Process & System-Level Simulation
e End-to-end process modeling across plants, sites, or networks

e Simulation of throughput, capacity, and constraints
e Dependency and interaction modeling across assets
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Scenario & What-If Analysis

e  Stress testing under peak loads and failure scenarios
e Evaluation of operational changes before execution
e Policy, parameter, and configuration simulation

Predictive & Prescriptive Intelligence

e Failure probability and remaining useful life estimation
e Bottleneck and constraint prediction
e Optimization recommendations driven by Al and algorithms

Key Use Cases

e Predictive maintenance and failure simulation

e Capacity planning and throughput optimization

e Energy and resource consumption modeling

e Production, plant, or infrastructure expansion planning
e Safety and risk scenario simulation

e Commissioning and validation of new systems

How It Works

1. Model the System
We define asset, process, and system behavior using engineering logic, historical data, and
operational constraints.

2. Connect Live Intelligence
Sensor, loT, and operational data continuously calibrate the digital twin, keeping it aligned
with real-world conditions.

3. Simulate & Optimize
Scenarios are executed using Al models, rule engines, and simulation logic to predict
outcomes and recommend actions.

Technology & Architecture (Tool-Agnostic)

e |oT and sensor data ingestion (edge + cloud)

e Time-series and event-based data models

e  Physics-informed models combined with ML

e Rule engines and optimization algorithms

e Integration with control systems, data platforms, and enterprise systems
e Secure, scalable, and modular architecture
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Typical Outcomes

e Reduced operational risk through virtual experimentation

e Better planning and decision confidence

e Improved asset reliability and system efficiency

e Faster innovation cycles without real-world disruption

e Strong foundation for future autonomous and Al-driven systems

Who This Is For

e Manufacturing and process industries

e Energy, utilities, and infrastructure operators

e Industrial automation and engineering teams

e Operations, reliability, and asset management leaders

¢ Organizations moving toward Industry 4.0 and connected intelligence

Why NorthlLattice

NorthLattice brings a systems-first mindset combining engineering depth, data platforms, and Al-
driven intelligence. We don't build theoretical models; we build living systems designed to operate,
evolve, and deliver value in real-world environments.

Our digital twins are not isolated simulations they are embedded into operational workflows, control
systems, and decision processes.

e-mail: info@northlattice.com

Explore: https://northlattice.com/solutions

NorthLattice

SYSTEMS

NorthlLattice Systems | www.northlattice.com | All Rights Reserved © 2026



http://www.northlattice.com/
mailto:info@northlattice.com
https://northlattice.com/solutions

