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Agenda

« Personal background and project history
e The train
« The Fast Charge project

« Where are we now?
« What next?
e Q&A




Some personal background
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Brief history of the Class 230 project
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Brief history of the Class 230 project
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The key ingredients

Charging



The Train: 230001 — COP26 configuration

Compressor

Auxiliary battery box Main air reservoir

Auxiliary Power Supply Unit

3 x DC-DC converters

3 x Hoppecke batteries

Traction Convertor Unit




The Train: mass

Tare mass 95t COP26 configuration — any changes
considered negligible.

Approx 8 tonnes (8.5%) more than diesel
Fully seated mass 105t 138 seats.

Crush loaded mass 135t 138 seats + 62 m? standing area.
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The train: interior




The Train: under its own power at COP26




Greenford branch Fast Charge Battery Train trial
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Fast Charge: system overview
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Automatic charging a.k.a. “Fast Charging”
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Innovative cooling concept
» Air - cooling inside container
» Water cooling / heating on system level
» Highest power and energy density




Fire safety: traction batteries
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Fast Charge system - Fast Charge Battery Banks
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Fire safety: Fast Charge Battery Banks
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Fast Charge system — shoegear




Fast Charge system - shoegear /charge rails




Fast Charge system - shoegear /charge rails
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Approvals

ttestation Statement and SoWC, but it will smaath the process to have these done.

EGTE: Safety Validation does not necessarily reguire a completed DTF, CTF, MTF,

rumt of D g

MOTE: Safety Validation does nat necessarily reguire an MRSC, but it must
ke shivwn that an NRSC has or will be applied far.

autmiky Fla

a carry pammagers and

charge Laning

— MOTE: There is na crossaver here! Compatibility Report goes into SR,

_— = =
Sutety Ampaunan b @spart 1 §RARD| Calokaudmi o WEW SP9 DoloR andansd by WEW 2P
|Enargieation an pamsnpar asrca] .  nargianion sn# pumsngar asndce]

e e e e T T e el e e e e e T

12 MONTHS LATER

oty Amsaurman t Bepart 1 $SART | WKW SAF seiw and 4ndane SARZ

[——
Ravvtame wid Fresdbuck Lt BT e fera ety




Energy simulations
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Energy simulations - typical outputs
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Energy simulation: round trip consumption (typical)

Marlow
Round trip distance 7.8 km
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Energy simulation — getting to Reading depot (ECS), typical

Marlow
Single trip distance 49 km
y Bourne End 125 kWh
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How far will it go?
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Class 230 running non-stop at 60 mph on a flat route with no passengers or heating

...with heating on full

..limited to 40 mph

..stopping every 20 km

...stopping every 5 km

...up a 1:150 gradient

...stopping every 20 km up a 1:150 gradient

..stopping every 5 km up a 1:150 gradient

...up a 1:70 gradient

..stopping every 20 km up a 1:70 gradient
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...stopping every 5 km up a 1:70 gradient

Greenford branch range
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Where are we now: main line testing




Where are we now: Routine Fast Charging

230001




Full timetable operation, passenger carrying
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Ongoing evaluation
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Data — based deliverables

230001 Energy Consumption - Glasgow to Barhead Return
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Source data: Study on the use of fuel cells & hydrogen in the railway environment: REPORT 1: State of the art & business case
and market potential. EU Shift2Rail Joint Undertaking and Fuel Cells and Hydrogen Joint Undertaking, 2019. Figure 12.
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Battery case added by GWR Fast Charge Battery Train Team.
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https://www.fch.europa.eu/sites/default/files/Report%201.pdf

Embodied carbon: COP26 configuration

COP26 config: 2bb tonnes
total embodied carbon

Total Embedded Carbon COP26 Class 230.
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Cumulative emissions
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FAQS

“Everything you always
wanted to know about
Fast Charge battery trains*<

>k But were afraid to ask”
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