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Turbo Boost - scoping Class 170 Refurbishment

INntroduction

Interfleet Technology's Industrial Design team has been commissioned to
support the Highlands and Islands Transport Partnership (HITRANS) with the
Turbo Boost' Class 170 refurbishment scoping project.

HITRANS are in a position to influence the scope of the Class 170 mid-life
refurbishment programme which is planned to coincide with the release
of the 170’'s from their current Edinburgh to Glasgow services following
electrification post 2016 and the completion of the Highland Main Line
Hourly service project.

The shortcomings of the existing ScotRail Class 170 fleet are well
documented with regards to insufficient levels of passenger comfort, service
provision and facilities for business travellers.




Project Objectives

The aim of this project is to explore the level of interior transformation
possible within the known technical constraints of the Class 170 fleet and
to establish a vision for the future main line services in the Highlands of
Scotland.

A number of parameters were reviewed to establish the potential for
improving the travelling experience on the Class 170 fleet and to identify a
new range of facilities to serve the Highland and Island communities.

Passenger Service Enhancements

¢  Wifiand Communication System Improvements o Improved Cycle Storage

° On-board Catering Provision e TSI-PRM Compliance to ensure post 2019
operation

° Business /Premium Leisure Class Provision o  Toilet Enhancements

° Seating/ Facilities Layout Optimisation ° Heating/Aircon System Improvements

. Increased Luggage Capacity . Floor Coverings

° Lighting System Enhancements ° Internal Doors

o Fitment of Power Sockets e  Sound Proofing

Following the initial kick off meeting in Inverness, it became clear that the
vehicles require significant flexibility improvements to facilitate the diverse
requirements of the local Highlands communities, tourist industry and
business users.

As such the key objective for this document is to act as a catalyst for further
discussion and to obtain buy-in to improve the service provision of the Class
170 Tleet to fully meet the needs of this unique and challenging environment.







—xisting Class 170 Services

ScotRail's Class 170 Express Pool forms the mainstay of the 170 fleet,
the units are heavily utilised on the services between Edinburgh, Glasgow,
Aberdeen, Inverness, Perth and Dundee.

The Class 170 fleet have a number of shortcomings with regards to
passenger comfort, service provision, flexibility and facilities for business
travellers.

The traditional 1/3 and 2/3 door configuration is suited to commuter and
inter-urban services, which depend on efficient passenger access and
egress, however, for longer journeys in the Highlands the wide open
vestibules provide little protection for passengers against the elements. In
winter, this is particularly noticeable as the heat build up in the saloon is
rapidly lost through the vestibule doors, especially when high winds gust
through the vehicles.

The overall comfort and facilites provision on the Class 170's is also
insufficient for Highland services, with many jouneys in excess of three
hours. Basic seat pitch size and comfort of the seat cushions is pushed
beyond the ideal parameters for long distance journeys. Trolley based
catering services and limited toilet facilities also result in a less than ideal level
of passenger facilities on board the Class 170's, when combined with the
low level noise from the underslung engines and inherent interior vibration
the Turbostar fleet offers a relatively poor level of passenger comfort and
refinement.




ransport Scotland’s
Brand Application

The Class 170 Turbostar’ fleet of 33 trains is currently undergoing a
series of interior and exterior refreshments at RailCare Limited’s depot

in Springburn, Glasgow. The project, amed at enhancing passenger
comfort, is taking place during routine maintenance cycles and includes
new interior materials as well as the application to the ‘ScotRall,
Scotland’s Railway’ unified livery.

The interior refresh includes:

e Fitment of new First Class compartments to previously only Standard
Class trains

New saloon carpets and toilet flooring

Re-coated grab poles, table stands and coat hooks

New seat mogquette and anti-mocassars in First Class s _.'-:::': - SCOTLA N D’s R AILWAY

Heavy clean and polish of interior panels and glazing
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Space Utllisation

Creating a Flexible Interior Configuration

The train must be convenient and usable for all passengers: people with
physical impairments, parents with prams or buggies, age range and people
with varying levels of travelling experience.

The Highlands and Islands of Scotland attract large numbers of tourists, with
a wide range of tourist attractions, from Whisky distillery tours, to walking/
hiking, mountain biking and skiing. Passengers will bring on board a large
amount of luggage and equipment that needs to be safely stored.

Creating interior flexibility and maximising space Utilisation throughout the
week/weekend and through the seasons will be key for the Class 170 fleet
to provide an attractive and viable alternative to the motor car.

The following section explores a range of interior layout options aimed at
providing a more suitable balance of on-board facilities.



Existing Class 170 3 Car Layout

DMSL (A) Vehicle Summary - Total 52 Seats
43 Standard Class Seats (including 9 Priority), 9 First Class Seats (including 3 Priority), 3 Tip-up Seats, Universal Toilet, 1 Wheelchair Position, Bike Storage Area (2 Bikes) &1

Luggage Stack
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DMSL (B) Vehicle Summary - Total 58 Seats
49 Standard Class Seats (including 5 Priority), 9 First Class Seats (including 3 Priority), 4 Tip-up Seats, Standard Toilet, Bike Storage Area (2 Bikes) & 2 Luggage Stacks



MS Vehicle Summary - Total 76 Seats
76 Standard Class Seats (including 8 Priority), 4 Tip-up Seats & 3 Luggage Stacks
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Existing Class 170 3 Car Layout Notes:
Total Seating = 186 (Including 28 Priority Seats (15.05%) As it stands, the current Class 170 layout is noncompliant

with RVAR. For a 3 car set, there should be 2 dedicated
wheelchair positions.
, To rectify this, the current bike storage rack (calyx unit)
11 Tip- t

Ip-up Seats adjacent to the universal access toilet would need to be
permanently converted to a wheelchair position with table
accessory rather than the bike loop.

Comprising of:;
168 Standard Class Seats, 18 First Class Seats &



3 Car Layout Proposal A

DMSL (A) Vehicle Summary - Total 41 Seats

41 Standard Class Seats (including 8 Priority), 8 Tip-up Seats, Universal Toilet, 2 Wheelchair Positions, Catering Trolley Storage/Micro Galley, Bike Storage Area (4 Bikes) & 2
Luggage Stacks (including 1 Expander Stack) 1200
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DMSL (B) Vehicle Summary - Total 45 Seats
15 Standard Class Seats (including 1 Priority), 30 First Class Seats (including 5 Priority) , 4 Tip-up Seats, Standard Toilet & 4 Luggage Stacks



MS Vehicle Summary - Total 72 Seats
72 x Standard Class Seats (including 8 Priority), 4 Tip-up Seats & 5 Luggage Stacks
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3 Car Layout Proposal A Notes: , o ‘
Total Seating = 158 (Including 22 Priority Seats (13.92%) Layout proposal A focuses on creating a large dedicated A catering trolley storage paint/micro galiey also provides
First Class area on the DMSL (B) vehicle. The saloon area a focal point and useful store for a greater range and

Comprising of:;
128 Standard Class Seats, 30 First Class Seats &
16 Tip-up Seats

is shielded form the elements with interal doors, enabling quality of on board catering provision.
a quiet and refined interior environment to be created.

Behind the cab on the DMSL (A) vehicle, the old First
Class area has been converted into a flexible leisure
zone aimed at providing a comfortable and reassuring
environment for bikers/skiers that is secure and allows
visibility of equipment etc.
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DMSL (A) Vehicle Summary - Total 55 Seats
55 Standard Class Seats (including 10 Priority), 3 Tip-up Seats, Universal Toilet, 2 x Wheelchair Positions & 2 Luggage Stacks
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DMSL (B) Vehicle Summary - Total 38 Seats
20 Standard Class Seats (including 1 Priority), 18 First Class Seats (including & Priority) , 5 Tip-up Seats, Standard Toilet, Bike Storage Area (4 Bikes),

Catering Trolley Store/Micro Galley & 4 Luggage Stacks (including 1 Expander Stack)
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3 Car Layout Proposal B

MS Vehicle Summary - Total 70 Seats
70 Standard Class Seats (including 8 Priority), 4 Tip-up Seats, 5 Luggage Stacks & 2 Parent and Buggy Areas
Parent and buggy area
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3 Car Layout Proposal B Notes:

Total Seating = 163 (Including 23 Priority Seats (14.11%) Layout proposal B consolidates both First Class areas
Comprising of: into the DMSL (B) vehicle. The First Class saloon area is
145 Standard Class Seats, 18 First Class Seats & shielded form the elements with interal doors, enabling

a quiet and relaxed interior environment to be created.
The remainder of the DMSL (B) has been utilised for
multi- function areas for luggage/bikes and catering trolley
storage/service area.

11 Tip-up Seats

Both the DMSL (A) and MS  vehicles focus on seated
capacity to ensure a high vehicle capacity is retained.



3 Car Layout Proposal C

DMSL (A) Vehicle Summary - Total 50 Seats
41 Standard Class Seats (including 4 Priority), 9 First Class Seats (including 3 Priority), 3 Tip-up Seats, Universal Toilet, 2 Wheelchair Positions & 2 Luggage Stacks
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Parent and buggy area

DMSL (B) Vehicle Summary - Total 55 Seats
46 Standard Class Seats (including 5 Priority), 9 First Class Seats (including 3 Priority), 4 Tip-up Seats, Standard Toilet, Bike Storage Area (4 Bikes), Parent and buggy area &

16 3 Luggage Stacks



MS Vehicle Summary - Total 66 Seats
66 Standard Class Seats (including 8 Priority), 5 Tip-up Seats, Catering Trolley Store/Micro Galley, 2 Parent and buggy areas & 5 Luggage Stacks (including 1 x Expander stack)
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3 Car Layout Proposal C Notes:

Total Seating = 171 (Including 28 Priority Seats (16.37%) Layout proposal C retains First Class facilities at each Revisions to the saloon ends, will allow a new and more
Comprising of: end of the train, with the inclusion of discreet service moderm interior ambience to be created.

153 Standard Class Seats, 18 First Class Seats & enhancements throughout the entire train length.

Including; additional bike storage, expanding luggage
stacks, parent and buggy areas and trolley storage/micro
galley facilities.

One big transformation is the inclusion of internal doors to
protect the saloon areas from the elements and to create
a more cosy and relaxed travelling environment for the
passengers.

11 Tip-up Seats



4 Car Layout Proposal A

DMSL (A) Vehicle Summary - Total 52 Seats
43 Standard Class Seats (including 9 Priority), 9 First Class Seats (including 3 Priority), 3 Tip-up Seats, Universal Toilet, 2 Wheelchair Positions & 1 Luggage Stack
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MS Vehicle Summary - Total 76 Seats
76 Standard Class Seats (including 8 Priority), 4 Tip-up Seats & 3 Luggage Stacks
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Base 4 Car Layout Notes: . .
Total Seating = 262 (Including 36 Priority Seats (13.74%) This initial 4 car Class 170 rake, has been created to *  Conversion of the DMSL (A) bike rack back 1o an
RVAR compliant wheelchair position.

Comprising of: establish a baseline for comparison purposes. The c ,  the bike st ihe DMSL (B)
. existing MS vehicle has been duplicated to create a high ¢ Lonversion ofng DIkE storage area on the
244 Standard Class Seats, 18 First Class Seats & to a vertical rack solution to compensate for the loss

. capacity option.
15 Tip-up Seats of storage space on the DMSL (A).

Upgrades to the existing DMSL (A) and DMSL (B) vehicles

foll :
MS Vehicle Summary - Total 76 Seats are as follows

76 Standard Class Seats (including 8 Priority), 4 Tip-up Seats & 3 Luggage Stacks
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DMSL (B) Vehicle Summary - Total 58 Seats
49 Standard Class Seats (including 5 Priority), 9 First Class Seats (including 3 Priority), 4 Tip-up Seats, Standard Toilet, Bike Storage Area (2 Bikes) & 2 Luggage Stacks
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4 Car Layout Proposal B

DMSL (A) Vehicle Summary - Total 48 Seats
48 Standard Class Seats (including 9 Priority), 3 Tip-up Seats, Universal Toilet, 2 Wheelchair Positions, Bike Storage Area (4 Bikes) & 2 Luggage Stacks (including 1 Expander

Stack)
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MS Vehicle Summary - Total 70 Seats
20 70 Standard Class Seats (including 8 Priority), 4 Tip-up Seats, 5 Luggage Stacks & 2 Parent and Buggy Areas

1880 =735



4 Car Layout Proposal B Notes: Features:

Total Seating = 226 (Including 30 Priority Seats (13.27%) This proposal features a selection of the improvement e Storage for 8 bikes

Comprising of: features seen in the 3 car options. Whilst the overall e 4 Family focussed areas

210 Standard Class Seats, 18 First Class Seats & capacity is 40 seats lower than the base option (4 Car e Almost twice the quantity of luggage stacks (17)
15 Tip-up Seats Layout A), this layout features the following key benefits e Catering trolley store/micro galley for improved

that are appropriate to the Highland communities. onboard food and drinks provision.

MS Vehicle Summary - Total 70 Seats
70 Standard Class Seats (including 8 Priority), 4 Tip-up Seats, 5 Luggage Stacks & 2 Parent and Buggy Areas
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DMSL (B) Vehicle Summary - Total 38 Seats
20 Standard Class Seats (including 1 Priority), 18 First Class Seats (including 4 Priority), 4 Tip-up Seats, Standard Toilet, Bike Storage Area (4 Bikes), Catering trolley storage area
& 4 Luggage Stacks




Layout Comparison

Comparison of layout capacities and features:

Existing Class | 3 Car Layout 3 Car Layout 3 Car Layout 4 Car Layout 4 Car Layout
170 3 Car Proposal A Proposal B Proposal C Proposal A Proposal B

Total Seating Capacity 186 168 163 171 262 226
Priority Seats 28 (15.05%) 22 (13.92%) 23 (14.11%) 28 (16.37%) 36 (13.74%) 30 (18.27%)
Standard Class Seats 168 128 145 153 244 210
First Class Seats 18 30 18 18 18 18
Tip-up Seats 11 16 11 11 15 15
Luggage Stacks (Quantity) 6 11 11 10 9 17
Approx Luggage Capacity (m°?) 6.98m? 14.29m? 15.46m3 11.97m?3 10.47m® 23.77m?®
RVAR Wheelchair spaces 1 2 2 2 2 2
Bike Storage Capacity 4 4 4 4 4 8
Parent and Buggy Areas 0] 0 2 3 0 4
Trolley Store/Micro Galley Facility No Yes Yes Yes No Yes

Observations:

e Introducing a additional MS car would provide the most cost option to create a 4 car set. On the positive side, the capacity for the rake
increases by 70 seats. Unfortunately, the down side is that the toilet per passenger ration increase from 93 passenger per toilet to 131

passengers per toilet,

e Providing a greater range of facilities, such as additional bike/luggage storage, and flexible areas, reduces the total capacity of the set and
could create reservation issues and passenger conflict.
With the addition of a 4th car to the set, one vehicle (potentially coach A) could be left as unreserved to provide flexible tum-up’ capacity.

A balance will need to be struck between overall passenger capacity and facilities provision (especially if a 4th car is introduced) to form a
solid business model for ScotRail and the vehicle owners Porterbrook.
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Concept Development
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As part of the scoping project, Interfleet's Industrial Design
team have developed a number of concepts to enhance the
passenger travel experience and to create flexible and practical
enhancements.
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The overall aim is to create the ideal vehicle platform to cater for
the busy and diverse requirements of the Highland communities

as well as the busy intercity services between Edinburgh,
Glasgow, Aberdeen, Inverness, Perth and Dundee.
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Micro Catering Concept

During the vehicle survey, it was observed that there is no
defined location for the storage of the catering trolley. As
such, a significant proportion of a vestibule is taken up by the
trolley. This has the following detrimental effects:

e (Catering supplies are subject to theft.

e (Catering trolley creates clutter in the vestibule and could
impede emergency egress.

e The catering trolley looks unsightly to passengers.

The micro catering concept, looks to provide a safe and
secure catering hub for the service. The micro galley would
be located adjacent to a vestibule to allow ease of access for
the trolley and for stock replenishment and litter management.

The concept provides the following service benefits:

e Secure trolley storage and potential for trolley power
connection.

e Additional storage facilities for airline style hot/cold food
store trolley, ambient storage locker, as well as litter bin.

e Secure store for alcohol after the watershed.

e Creates the opportunity for a much larger range and
quantity of food to be provided on the longer routes,
including seasonal variance, such as soup, hot sausage
rolls in Winter and Chilled drinks and snacks in the
summer.

e Micro galley could be operated as a mini shop or as a
crew only facility to provide enhanced trolley services.
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First Class facilities on the
refurbished Class 158 fleat.
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First Class Service

It is well documented that the First Class facilities on the Class
170 fleet don't meet the requirements of the modem business
users.

The First Class environment is aimed at both business users
and leisure passenger seeking additional levels of comfort,
space and luxury when travelling. Whilst the current service
provision on the Class 170's and 158's offers more privacy
and added features, there is no additional space or comfort
provision.

This concept looks to enhance the levels of both real and
percieved comfort by using deeper and more contoured seat
cushions with luxury quilted panels.

The concept also includes a more subtle and advanced lamp
unit with integrated mood lighting, 2 x electrical sockets and 2
x USB charging sockets.

Creating a single dedicated First Class area will help to more
exclusive and refined travelling environment that can be better
managed and catered for by the on train team.
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Adaptable Bike Storage

The Highlands of Scotland provide a beautiful and rugged landscape that
attracts visitors all year round, walking, hiking and mountain biking holidays
and day trips are extremely popular as well as Skiing in the Caingorms in
the winter.

Outdoor activities are an essential part of the Scottish tourist industry. At
the moment, these are poorly supported by the configuration of rail vehicles
serving the Highland routes.

Creating a dedicated and flexible storage area with adjacent passenger
seating will allow outdoor sports enthusiasts to travel in groups whilst staying
in close proximity to their equipment. This concept provides flexible storage
options to cater for a wide range of seasonal activities including hiking,
mountain biking and skiing/snowboarding.

Variants of this concept could be explored for full width stack shelves or split
shelves to facilitate both luggage and bike combinations - to alleviate potential
passenger conflict issues.
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Flexible Luggage Capacity

NDDToN B

Incorporating flexible luggage stacks into the Class 170

will allow for seasonal variations in passenger loading to be
managed. For example at bank holiday weekends and at the
start of the summer holidays, the luggage stacks could be
extended to provide additional luggage capacity.

The expanding stack concept utilises the same seat design

as presently utilised in the disabled area. By stowing the seat,

and unlocking the stack, it can simply be extended along
floor mounted rail, creating approximately 30% more luggage
capacity.

When not required the stack can be collapsed and an
additional seat place can be created.

For example, if the expander luggage stack in the DMSL
(3 Car Layout Proposal A) were introduced:, the following
luggage capacity increases are likely:

Space Saver Fully Expanded
Mode Mode
Luggage Stack
Shelf Area (m?) 1:55 2.69
Luggage Stack 136 535
Volume (m?3)
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Vestibule Doors

Additional bi-parting saloon end doors could be installed to provide
additional protection from the weather, creating a more comfortable saloon
environment. The concept show is extremely simple and utilises the intermal
door solution already fitted to the Class 170 fleet to segregate the First
Class compartments.

Fitting saloon end doors throughout the train would create a completely
different journey experience. Care must be taken to ensure enough power
is available to operate the doors, a full heating and ventilation system review
would also be required to ensure that all saloon areas are adequately and
evenly heated and ventilated.

A number of visual modifications could be incorporated to align the vestibule
colour scheme to the latest Transport Scotland Branding.

Graphical elements could be utilised to provide clear differentiation between
First Class and Standard class saloon environments.
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Overview

In parallel to the conceptual design process, the design team have worked
with Interfleet’'s wider group of engineering specialists to undertake high
level reviews of the following engineering constraints:

e Passenger Information Systems £e

¢ Wik and Communication System Improvements e

e Potential additional loads on the existing power supply oo
system

e Heating and Air Conditioning system enhancements oo ppo

e |nstallation of internal doors oee

e TSI-PRM Compliance £

e Lighting System Enhancements -2

The am of the reviews is to establish the relative technical complexity
of each proposed upgrade and to evaluate its incorporation into future
refurbishment specification.

It is envisaged that a more detailed engineering study is undertaken,
including a detailed electrical loading analysis to establish available capacity
on a subclass basis.

It is clear that there are a number of key areas that could limit the potential
for service enhancements on the Class 170 fleet, the challenge will be to
effectively manage these technical parameters.



Passenger Information Systems

Interfleets Communications expert, Stephen Radford was responsible

as Engineering Director at Whiteley Electronics for the original design of

Class 170 Passenger Information System (PIS) as used on all 170 fleets. In

R 3 2006, for the First ScotRail franchise, Stephen produced specifications for
- . upgrades to Class 170 and development of systems for Class 158,

L

The First ScotRail Class 170's are close to the present day Class 172 (LUL
Overground) system functionality.

The Class 170 PIS is fully compliant with the requirements of the Ralil Vehicle
Accessibility Regulations (RVAR), as such this is deemed compliant with the
TSI-PRM.

PIS system can offer more added value than the basic Destination/Next
Station requirements outlined in RVAR/TSI-PRM. If it is possible for users of
smart-phones to use real time information, then why can't this be displayed
in real time on the train,

It is possible to replace the existing dot matrix screen with wide aspect
Thin film transistor liquid crystal display (TFT-LCD). It is then possible to
show large, fully compliant text as required by RVAR/TSI-PRM or graphics,
presentations and videos in support of richer real time information. This
could be utilised to enhance passenger information provision for local tourist
attractions, onward journey planning or business/news updates. It is worth
bearing in mind that this is likely to require additional loads from the existing
power supply system

At a basic level, the LED displays are long in the tooth, at a minimal cost the
plug-in LED ftiles could be replaced to ensure a bright and uniform display.
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Wi-Fi & Communications Systems

During the summer of 2012, ScotRaill commissioned the trial installation
of wi-fi equipment on four Class 170’s. During the trial, the units operated
on all ScotRail routes to establish network availability and performance.
Following positive customer feedback (77% of users were satisfied with the
speed and performance of the wi-fi, with personal and business use found
to be 72% and 28% respectively).

The trial involved the installation of an Ethemet ‘backbone’ fitted to each
class 170 train, using inter-vehicle ‘jumpers’ to allow passengers to access
the internet from all three carriages. The router is mounted in the roof space
in the middle vehicle close to the external antennae.

The system connects to the major phone networks simultaneously and splits
the available bandwidth across the networks at any given moment. The
quality of the mobile signal strength along the rail network varies depending
on anumber of factors. While wi-fi will undoubtedly improve internet access,
there are still remote areas where there is limited or no access is available.

Route availability data will allow the Scottish Government and ScotRail to
work with OfCom to address the problem of ‘not-spots’. It is therefore likely
that there will be considerable investment to provide an ADSL service to
these remote locations (thus improving WiFi Availability), but this will be
focussed on communities rather than transportation routes.

In January 2013, it was announced that lcomera had been awarded a
contract to provide their onboard interet system onto the entire Class 170
fleet, with a programme scheduled for completion by the end of 2013.
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Additional Electrical Loading

All Diesel Multiple Units (DMU'’s) have limited spare electrical capacity, the
electrical design is optimised around the specified equipment list at the
build stage. Unfortunately the Class 170’s are no exception.

It is recommended that a detailed electrical study should be undertaken to
establish the following:

e What equipment is fitted to the ScotRail Class 170 fleet and variations
between the Express, Suburban and ex Hull trains Buffet pool.

e Determine how much capacity is being used, and if there is adequate
capacity for any new equipment.

Following the electrical capacity review, a number of optimisation options may
be employed to free up capacity and allow for the managed implementation
of additional systems:

e Introduce interlocking to ensure certain electrical items can only operate
it another is turned off. However options may be limited.

e Undertake system replacements with newer and more efficient systems,
for example:

e On train lighting - Led lighting systems can save up to 30% power
compared to traditional fluorescent tubes, inverters and Halogen
spot lights.

e Toilet systems - ‘Fast air' hand dryers in the toilets can significantly
reduce consumption compared to traditional dryers.

e At seat power - 5V USB Charging plugs for cameras/phones/GPS
systems are likely to become the standard rather than traditional

240V AC three pin sockets. a7



Heating & Air Conditioning System Enhancements

A top level engineering review was undertaken of the Class 170 Heating,
Ventilation and Air Conditioning (HVAC) system. Both in design and capacity
terms the system has remained relatively static throughout the Class 170
Turbostar and 377 Electrostar build programmes, the same basic HVAC
configuration is the same on the new Class 172 London Overground sets.

System improvements are possible, however major capacity increases or
duct configuration changes would be complex and therefore very costly.

Management of ‘Heat loss’ is a more appropriate strategy, through the
use of selective door opening and minimising the auto close sequences.
RVAR and TSI-PRM regulations stipulate precise functionality and door
open/close sequences timings (approximately 3 seconds per sequence).
Through the Train management system it is possible to modify or apply
seasonal variations to the door sequencing to better manage heat loss.

Re-design of the vestibule partitions could also provide better through-
draught protection and natural saloon heat retention.




Installation of Full Partitions and
Internal Sliding doors

Fitment of additional electrically activated pneumatic sliding internal doors is
technically quite simple, with a proven design currently utilised to segregate
1st Class areas. This same modification has recently been implemented
as part of the RailCare refurbishment programme undertaken at RailCare’s
depot in Springburm, Glasgow. As such a kit of parts will be available.

The benefits of instaling full partitions and sliding doors will provide
significantly improved weather protection for the saloon environment,
Creating a more cosy and comfortable saloon environment,

With regards to technical complexity, the installation of full partitions and
new internal sliding doors would require:

e Minor structural modifications.
e Additional loading on electrical system is minor.

e PIS and CCTV system will to be re-configured to ensure adequate
visibility  of displays (90+% visibility required) and CCTV coverage/
angles etc. This could result in additional displays being required or the
splitting of existing dual units with new single direction housings.

e Air system upgrades may be required to drive the additional sliding door
units

e A detalled study on the impact on HVAC system air flow and heat
management would be required to ensure that vehicle air flow is not
significantly effected, creating localised hot and cold spots.
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TSI-PRM Compliance

The Department for Transport is developing balanced proposals for
reconciling domestic accessibility legislation and commitments  with
forthcoming interoperability requirements (PRM TSI). Subject to Ministerial
approval and public consultation in due course, these are likely to include
provisions disapplying RVAR from heavy rail vehicles (thereby avoiding
the creation of duplicate regulatory regimes) whilst placing a continuing
obligation on the operators of vehicles currently regulated under RVAR to
maintain and operate them to the standard to which they were built.

All heavy rail vehicles will be required to comply with the PRM TSI by the
End Date, which can be no later than 1 January 2020, unless they already
comply with RVAR.

The ScotRail Class 170 fleets are fully compliant with the requirements of
the RVAR and as such will be granted deemed compliance to TSI-PRM.

It must be noted that it is the operators obligation to ensure that the vehicles
are maintained to the original ‘as built’ standard, therefore and degredation
to this standard must be rectified.




Lighting System Enhancements

Although the Turbostar fleets could be considered as a modem DMU
fleet, lighting technology has made huge advancements since the fleets
introduction in 1999.

LED lighting solutions can provide a bright even lighting solution in a range
of colour temperatures including cool white, natural and warm white. As well
as mood lighting solutions using RGB controller technology.

The benefits of converting from the existing fluorescent lighting tubes and
Halogen Spotlights to a full LED lighting system are:

e Significant reliability improvements with reliability up to 100,000 hours

e Significant energy savings - up to 40% compared to traditional inverters
and fluorescent tubes.

e Very low maintenance required, especially with sealed unit products.

Ambient light responsive control systems can also provide significant energy
savings, the Lumen output of the system is responsive to Ambient lighting
levels. As ambient light levels increases, the Lumen output of the lighting
system decreases, creating a balance between natural and artfficial light.
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