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How every lesson works

Read every lesson in the same order. The acceptance criterion is mandatory.

Element Meaning

The one technical statement you should be able to make

Goal

attheend.
Path The exact navigation in the left workspace menu.
Action The inputs and clicks in execution order.

o The visible result that must be satisfied before
Acceptance criterion

continuing.

Version Save and briefly justify every decision-relevant change.

STOP RULE

Do not continue with blocking pre-run errors, unexplained open main-process connections, unknown
units or a result marked Not decision-ready.

TRAINING OBJECTIVE

Build a fed-batch fermentation process as a training model. Use a new project and treat every result as

screening. Each lesson ends with a visible acceptance criterion.
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Training case
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Product
Operating mode

Reactor

Decision

Maturity

«  Axion

Setup

Build
Flowshaet studio
Diag dio
Equipm

Stream table

Mo
simulate
Validate

Decide

Scenario

Cultured Meat

Back to products

1 Navigation

4 Modes + view

SULLD / ACTIVE WOEL
Gultured Heat - Perfusion

Flowsheet Stiggn  ser 21
p—— " wos ||+ |[ oupteate

Equipment Library

Build and connect
the plant

59% connected

daconnection

Openport - 0in-1out
WFI-001 - WFI Generation

+Inlet
+Outlet
ATTACHED STREAMS
+ | Viewand placement options

QG +Data Layer
PAT, EM, records, release

Raw Material Weighing

Preparation Vessel

Blending Vessel

Buffer Preparation

Startstream || Export

Fermentation-derived protein

Fed-batch

100 m3 nominal, 75% working volume

Is the concept structurally, energetically and

economically plausible?

Screening — not decision-ready

‘equipment

45/76 3

Connect into

< Utility inlet

2Equipment library

5 Flowsheet canvas

The six areas used in this quickstart.

SAFETY

Resetmodel

Korenner
@ Contralied version

SIOCHEMICAL SHORTHAND X, + CeHr:0s-+ 02 — biomass + €0 + lactate + NHx'

0 CURRENT SELECTION

Add selected plant boundaries [JRTIERIEE

WFI-0D1:inlet open

SELECTED EQUIPMENT

: ! Inlet still open o
+ Waste outlet Add missing WPt

spentm: of boundaries

3 Workbench

6 System Composer

Use a new project. Do not overwrite an approved customer baseline and do not upload secrets.
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Lesson 1: Create the project

Create the project Setup » New model

Steps

« Open a new project
- Select product and Fed-batch
« Enterintended use and scope

- Save as Screening

ACCEPTANCE CRITERION

Project name, owner, mode and maturity are visible.

Axion | A plant model you can defend. | 4



AXION / QUICKSTART - EN / 2.6

Lesson 2: Review the process graph

Review the process graph Build - Flowsheet studio

Steps

Open LO Full plant
« Trace Main Process from inlet to outlet
« Show unconnected units

- Enable Fit and Flow labels

ACCEPTANCE CRITERION

No unexplained main-process island remains.

BULLD / ACTIVE MODEL

« Axi.on

Cultured Heat - Perfusion Kbrenner

Flowsheet Studio s« zers

Add aquipment, draw beundary and intermal streams, then verify every connaction.

Controlled version
9 userian -

setup

Arrange 100% + Duplicate  Startstream || Export Reset model
Build .

Flowsheat studio
i i 1 st oaur 2 sact 3 o
Equipment Library erosEsS rLowaHEET Connect
Build and connect Sbment
the plant aton BIOCHEMICAL SHORTHAND. Xy + Cebha0% + O3  biomass + COz + lactate + NH«

i 59% connected o
CURRENT SELECTION
D 45176 3 ) St Open streamtable

Simulate
e o
Validate

SELECTED EQUIPMENT

Open port -0in-1out
WFI-001 - WF| Generation

Decide

Upstream Train
Media, seed, bloreactor +Inlet Connect into Connect onward CONNECTION CHECK

Scenario Extarnal feed Into WFI-001 c tream equipment mstrea
Downstream Train Inlet still open

Harvest topurification

EUNRENT R RoBUCT Rt +0utlet +Utility inlet +Waste outlet Add mlssmg_ plant
Cleaning supply and return Y aad S ety 9 N Chis boundaries
el L Reuse + Heat ATTACHED STREAMS

Racycle. purge, anergy credit

+ | Viewand placement options

Cultured Meat

QG+ Data Layer
PAT, EM, records, e

Raw Material Weighing

Back to products
Preparation Vessel

Blending Vessel

Lab Buffer Preparation

Demo

Use the real Axion flowsheet, not a simplified sketch.
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Lesson 3: Connect equipment

Connect equipment Build » Equipment library

Steps

- Add a feed vessel
« Connect feed to the reactor
« Add a product outlet

« Check tags and stream direction

ACCEPTANCE CRITERION

Every new unit has at least one technically meaningful connection.
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Lesson 4: Set operating parameters

Set operating parameters Build — Global parameters

Steps

+ Set 100 m3 nominal volume
- Set 75% working volume
« Review feed profile and batch duration

- Add units and source status

ACCEPTANCE CRITERION

Every critical parameter shows value, unit, range and source/status.

Axion | A plant model you can defend. | 7



AXION / QUICKSTART - EN / 2.6

Lesson 5: Run the simulation

Run the simulation Simulate = Simulation

Steps

« Open the pre-run check
« Resolve errors
« Startthe run

- Read balance closure and warnings

ACCEPTANCE CRITERION

Run completed; balance deviation is accepted or explained.
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Lesson 6: Review the schedule

Review the schedule Decide - Factory twin - Scheduling

Steps

« Generate base schedule
« Insert CIP after batch
« Checkresource conflicts

« Document the bottleneck

ACCEPTANCE CRITERION

No double booking; cleaning and bottleneck are visible.

Axion | A plant model you can defend. | 9



AXION / QUICKSTART - EN / 2.6

Lesson 7: Compare TEA/LCA

Compare TEA/LCA Decide - Economics / LCA

Steps

« Align the functional unit
 Review media cost
 Run sensitivity

- Compare hotspots

ACCEPTANCE CRITERION

Cost and impacts share one quantity basis and include ranges.

Advanced Modelling

Reactor CFD
Cultured Meat - Perfusion

TEA + LCA Export  Reset model kbrenner

Constraints + Al

Standards Check

Annual product Plant utilization

4.881 272 h

Campaign duration Direct cost utilities

$52,456/kg 1,840.2 59%
MWh

REVIEW + HANDOFF

Data & Sources

Readiness Roadmap

Validation Center

Axion |

Factory Twin
TEA +LCA

Reports + Exports

CURRENT PRODUCT

ACTIVE MODEL
Cultured Meat

Cell bioi

Back to products

Annualized CAPEX

Fixed facility burden

Materials + media

Labor

QA/QC validation

Utilities + waste

MATERIAL BREAKDOWN

A plant model you can defend.

©
@
ES

EDS

USE

TEA and LCA share the same production basis.

BUFFERS, RESIN, SINGLE
EANING

$44,340/KG

Cost Drivers
Screening only - 20% evidence complete

Cultured Meat at 4,000 L is treated as
Pilot scale. Materials are modeled as a
major bioprocess cost driver: media,

feeds/supplements, buffer sin, filters,

membranes, single-use

WFI/CIP chemicals, gases
consumables, cold-chain, inventory and
yield-loss replacement materials are
itemized. Estimated direct cost is
$52,456/kg.

USE THIS RESULT FOR
Relative scenario comparison and identifying °
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Lesson 8: Validate and export

Validate and export Validate - Readiness - Decide - Downloads

Steps
« Confirm maturity
« Assign open gaps
- Save a version

« Export and open Complete package

ACCEPTANCE CRITERION

The export opens correctly and includes inputs, results, version and maturity.
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Training complete

TRAINING COMPLETE

You can now create, connect, simulate, review and export a model. Use the full manual for CFD,
ODE/PDE, scheduling, TEA/LCA, governance and administration.

- Repeat the exercise with one real company dataset.
- Create a branch and compare one process alternative.
+ Have another user review the model and restore the previous version.

Open Axion Book onboarding
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