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Wolverine Terminals ™"

> Wolverine Terminals is a Calgary, Alberta based company that specializes in providing
marine fuel solutions in Prince Rupert on Canada’s West Coast.
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> Prince Rupert is currently the largest port in North America without marine fuel service.

- Patented barge technology to allow for rail offloading and marine fuel blending on a floating
barge.
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<+ Commercial Operations expected to commence 3Q24

Marine Berth - Rail Barge Fuel Distribution
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Background Overview

< MOSIMTEC partnered with Wolverine Terminals to
develop a discrete event dynamic simulation to
study the throughput capacity of their new,
complex marine fuel business.

< Wolverine Terminals wanted to evaluate and test
assumptions for the system given different
demand, supply, processing, and environmental
variables.

The primary objective for the modeling exercise
was to stress test the maximum volume
throughput capability of the entire system.

Secondary objectives included understanding
system constraints, capture bottlenecks, and
identify optimization opportunities.

=asMOSIMTEC

| The AnyLogic Conference 2024 @nylogic




Navigating Success with Simulation

gy

Functional Requirements
Specification (FRS)

Document and describe system.
Design modeling approach, inputs,
outputs and integration.

Iterative development.
Expansion on system
depth/breadth.

On-going Analysis
& Support

Support ongoing analysis and planning
use and capacitate first line support.

Verification
Static testing techniques to ensure
model code is without error.

Phased Model Development
Iteratively develop model architecture,
object definitions, algorithms, model
logic and reporting.

C

Data Collection & ETL

Prepare and populate data identified in the FRS. Extract,
transform and load data from various data sources.
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Integration & Change
Management

Live data connections and best
practices processes for data
maintenance.

Analysis
Gain insights from the model
through what-if analysis and
experimentation.

Validation

Process of determining the model
accurately represents the system.
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System Overview

Marine fuel will be transported on exustlng
rail infrastructure from Canadian supply
Ioca‘trons Io'cth_@ Pe «fPrlnce Rupert-=»
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Simulation Challenges

< Confirming the throughput capacity of the marine operations system was complex
for the following reasons:

= New operation with no historical data.
+ Patented and purpose-built infrastructure and equipment.
- Demand, supply, and capacity constraints within the system.

+ Blending requirements to produce a finished marine fuel product.

« Tide cycles, seasonality, daylight hours, and weather patterns that impact operating
parameters.

« The interarrival variability of vessels and limited berth durations.

< The simulation model and results all needed to be completed within 2-3 weeks
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Simulation Components

=2 Simulation Specification

. Developed in during a Workshop with Wolverine Terminals

.1 Simulation Model

.+ Developed in AnyLogic FRS

-2 Simulation Front End User Interface m
/ N\

.. Developed in Excel

/,banylﬂgic 4——> ===

Simulation Model User Interface
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Simulation Inputs
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< 154 Configurable Input Fields
+ Barge Attributes

Product Attributes

Customer Demand

File Home Insert Page Layout Formulas Data  Review  View

>
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+ External Factors (Weather, Tides, etc.) i Fort of Prince Rupert Model
“ Rail SerVice Capability —:1: Scenario Name|Frince of Fort Rupert_Base Scenario_User Interface
< 21 Unique Time Distributions s H
» Customer Berth Duration '? R 1 e bassline scomari

« Customer Stem Size
« Weather Disruptions
« Seasonal Operating Hours
< Additional benefit as a Model Executable
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Simulation Model Overview

S
—

Rail tank cars arrive Vessels arrive and
and depart from depart from fuel
downtown rail yard Bunker barge travel locations
Rail barge with full to fuel location for
Full rail tank cars . rail tank cars fuel operation

Rail Yard

Aquatrain Dock
-«

Wolverine Dock

Fuel Locations

-

Empty rail tank cars

Rail barge with

Load and unload

Bunker barge return

empty rail tank cars Transload fuel from to Wolverine Dock Vessels loaded with
rail tank cars rail cars to rail barge for reloading fuel from bunker
to/from rail barge tanks to bunker barge

barge
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Simulation Model Overview
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Rail barge with full
rail tank cars

Aquatrain Dock

Rail barge with
empty rail tank cars

Load and unload
rail tank cars
ta/from rail barge
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Vessels arrive and
depart from fuel
locations

Bunker barge travel
to fuel location for
fuel operation

Fuel Locations
-

Bunker barge return
to Wolverine Dock
for reloading

Wolverine Dock

Vessels loaded with
fuel from bunker

Transload fuel from
rail cars to rail barge
tanks to bunker barge
barge
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Key Modeling Assumptions

« Removed the rail car logic from the scope
« Assumed rail cars are always available during a rail switch

« Rail barge tanks tracked total capacity

"
-

« Calculated discrete times for fuel transfer

Vessels arrive and
« Zones represe nted a pproximate location of customers depart from fuel
Bunker barge travel locations
Rail barge with full to fuel location for
. . rail tank cars fuel operation

« Demand (customers) will be generated by an arrival rate > ,

Aquatrain Dock Wolverine Dock ) Fuel Locations
. : HIE . il ba ith ker b

< D ISru ptIO ns wi I I m pa Ct d e I ve ry Load and unload E;ptvrr:‘; :\;;k cars Transload fuel from f;nwm:m:r::éi?:n Vessels loaded with
rail tank cars rail cars to rail barge for reloading fuel from bunker
toffrom rail barge tanks to bunker barge

. . . . barge
« Animation would be minimal ¢
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Running the Model

MOSIMTEC : Simulation - AnyLogic Professional
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Simulation Outputs

< 36 Customer Requested Outputs
<+ Key KPI’s
« Total Throughput of Marine Fuel
« Customer Service Levels Fle  Home nsert Pagelayout Formulas Data Review View
+ Asset Utilization ) ! :
< Scenario
= 100 Replications

il SUMMARY REPORT

, ini i . Last Run 10/24/2023_06:11:35
I\/Ilnlmum/Average/MaX|mum i Computer Run Time 12.10 seconds
«» Tested how each input affected il Replications Run 100 replications
Run Length 365 days

outputs in different scenarios

» Helped identify optimization
opportunities in the future
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Simulation Success

< Validated the throughput capacity assumptions for Wolverine
Terminals

< The model provided additional benefits as it became a tool for the team
to:
+ Understand system constraints and identify bottlenecks.
+ Test potential what if scenarios and impacts to various KPIs.
+ Assess ROl on incremental investments.

+ Prioritize operation efforts on efficiency gains.
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