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1
ECOSystem
The drivers of the innovation



EMMS: ECOSystem: Main Customer needs coverage

» TSI Loc&Pas defines Energy Metering on board and Billing as mandatory.
Related to TSI, the EN50463 series defines the new technical requirements to which the
ECOSystem is fully conforming as assessed by one of the ERA notified body

» More and more the customers need functions like Fleet Monitoring and Management as
regard as the electric energy consumption, with the aim of reduce it. These functions include
statistic efficiency monitoring, overall style of driving evaluation, analysis of the quality of the
current intake of trains from the power line.

/[icom
The ECOsystem Energy Management functions

@ ICOM Monitor: Condition Based Maintenance are developed taking advantage of the integration
with the KB iCOM platform and using one single
integrated back office software

@ iCOM Assist:  Driver Advisory

@ iICOM Meter: Energy metering
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2
ECOSystem
Functional and organic breakdown
Description of main modules



EMMS: ECOSystem platform

The Energy Measurement and
Management System (EMMS) named

ECOSYSTEM provides the Energy ECOMeter
Measurement functions which are

allocated in a flexible and scalable way

to the different physical modules, as

shown below:

v' ECOMeter: energy measurement function
(EMF). it measure Voltage (VMF) Current
(CMF) and Energy (ECF)

v/ ECOBox: expansion box to provide vehicle
interface (DO, AO, other communication
interfaces)

v ECOCom: data handling system (DHS) for
generation and collection of CEBD and data
communication to GND

v ECOModule: energy measurement system. it
use already existing metering devices. It
integrate ECF and DHS functions

v/ ECOLogic: groung SW to handle the CEBD
data from DHS, store the data on the server
and send the data to the billing provider. It
also handle the system diagnostic and
configuration
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MEASUREMENT: ECOMeter

AC 25 kV 50 Hz
(OV4-PD4)

AC 15 kV 16,7 Hz
DC3/1.5/0.75 kV

AC 25 kV 50 Hz
(OV3-PD3A)

AC 15 kV 16,7 Hz
DC3/1.5/0.75 kV

|DC3/15/0.75kv

UNIVERSAL VOLTAGE/CURRENT/ENERGY SENSOR
FOR HIGH ACCURACY ENERGY CALCULATION ACCORDING TO STANDARD EN50463

e
= § ¢

ECOMeter-V1 170

ECOMeter-V 170 HW outputs:
v" 0O.F. Communication / RS485
v"  Ethernet communication
v Digital outputs
, Available data:

Catenary detection

Catenary codification

Short circuit detection

Harmonic alarm detection
Voltage: instantaneous/RMS
Current: instantaneous/RMS
Energy calculation consumed and
regenerated (active/reactive)
Energy data accumulation (max. 1
minute)

ECOMeter-VI 125

ECOMeter-V 125

SN

(suspended) Remote diagnostic:

ECOMeter-DC-F v Device configuration
(flanged) v" Device status
v" Failure communication
v SW update

AN NN N Y NN

ECOMeter-DC-S

<
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ECOSystem

Expantion: ECOBoX

L)

‘ Analog Outputs (I/V class 1/0,5):
’ Instantaneous or RMS

Data Transmission / Digital Outputs: cleaned contacts
from Sensor 2 Ethernet

Vehicle Bus
Additional Serial ports RS 422/485
Customer specific customisations

Data Handling System: ECOCom

Build in GPS for train position (GPS antenna

EMS Data from in.te?grated or external)
“sensor Digital outputs (2+1)

Data communication ACOS CAN: Standard compliant ISO 11898
"DAS GSM/GPRS: 850/900/1800/1900 MHz (In
_Other data sources alternative GSM-R)
UMTS/WCDMA/HSDPA/HSUPA:
1700/1900/2100 MHz (In alternative GSM-R )

WLAN: IEEE 802.11b/g, WiFi compliant
LAN Ethernet: 2 LAN, Rate 10/100 Mbps
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ECOSystem

Energy Meter Module: ECOModule

_Sensors Analog
input

_EMS Data from
sensor

_Data communication
DAS

_Other data sources

Build in GPS for train position (GPS antenna
integrated or external)

Digital outputs (2+1)

CAN: Standard compliant ISO 11898
GSM/GPRS: 850/900/1800/1900 MHz (In
alternative GSM-R)
UMTS/WCDMA/HSDPA/HSUPA:
1700/1900/2100 MHz (In alternative GSM-R )
WLAN: IEEE 802.11b/g, WiFi compliant

LAN Ethernet: 2 LAN, Rate 10/100 Mbps

Up to 6 configurable inputs for current and
voltage sensors

Energy accumulation period 1+5 Minutes
Energy instantaneous value every second
ECF function: V*| Active/Reactive consumed
and regenerated energy

TCMS BUS Interface

HMI interface by touch screen
|8
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3
ECOSystem
ECOLogic DCS



ECOSystem: ECOLogic

ECOLogic Software Architecture ]

ADMINISTRATION TOOL

Swing

WEB INTERFACE

il FCOLogic

VIEW

VIEW / CONTROLLER

Enterprise JavaBeans
Plain Old Java Object

]

Java Persistence API
(Hibernate)

JBoss Seam
)| o
CONTROLLER

Java Server Faces

3-tier architecture:

Database (Oracle, DB2, Microsoft SQL, MySQlL, ...) Gmde
J2EE Application server Postgresa.

MysaL

Clients (Chrome, Firefox, Internet Explorer)
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ECOSystem: ECOLogic

Overview of some functionalities

Energy consumption Localization Customization
Data showed in charts and tables Real time location data Customer look and feel
Possibility to extract Excel and PDF Routes covered (linked to Possibility to add/remove
files energy consumption data) different tools

CEBD and log files sent to ground
server every X seconds

On-board storage more than 60 days
Consumed and regenerated energy
calculated on different time intervals
Possibility to record other data (e.g.

Dashboard

ECOLO i c Widgets for a quick
g overview of the most

important analyses

speed) Login
. . Username and password
Fleet overview and maintenance Support for billing Users with different
Real time state of each DHS Data exchange with billing permissions
DHS system parameters configuration systems
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ECOSystem: ECOLogic

ECOLOg i C Andrea Grimaldi D o ()

DASHBOARD

Q Dashboard () 09/09/2014 11:15

‘ Dashboard H My saved analysis v H Locomotives v

| New widget | l Job Settings l Widget size: | @

20/06/2014 00:05 - 20/06/2014 23:59 20/06/2014 01:00 - 20/06/2014 23:59 01/06/2014 - 30/06/2014
100 10 100 500 20 75 125k 400k
- = - ~a = 50
a2 £ a 100k
i 50 5 8 50 250 “ \ 10 & ) £ 200k
2 / e 25 =
& b B \ E
| i 7 i 75k
% 0 odlio o & | [ | — | em |0 o & I 1 II
E T g 5 E .E. 5 g " % Jul 2014
< 5w 50 u
2 s 5 2 50 < 2 250 10 - s
5 ‘g 5 'g S 0 Type 852 > Locomotive 852-142
= = 25k B Type 852 > Locomotive 852-143
4 1o 366 — o e B Type 852 > Locomotive 852-144
20/06 08:00 16:00 20/06 08:00 16:00 okloall i 8 Type 852 > Locomotive 852-145
02/06 09,06 16/06 23/06 20,06 B Type 852 > Locomotive 852-146
[ W Consumed energy [kWh] Bl Regenerated energy [kWh] W Consumed energy [kWh] Bl Regenerated energy [kWh] . 8 Type 852 > Locomotive 852-147
{ Speed [km/h] ~ Speed [km/h] ‘ B8 Type 852 > Locomotive 852-142 Type 852 > Locomotive 852-148
[ ) x| 852 Yearly Consumption [+ x| New widget
Last year
300k
200k
£ |
o i 2ol ' | Hh
100k 1 | ‘ A ‘
ok l | H ‘ l ‘ | | 11 ‘ |
B Locomotive 852-142 (01/07/2014 - 21/07/20149) | Jan 2012 Apr2013 Jul2013 Oct 2013
B Locomotive 852-142 (01/07/2014 - 21/07/2014)
Locomotive 852-144 (01/07/2014 - 21,07/2014) B Type 852 > Locomotive 852-142
Locomotive 852-145 (01/07/2014 - 21/07/2014) - Type 852 > Locomotive 852-143
B tocomotive 352-145 (01/07/2014 - 21/07/2014) 7
B ocomotive 352-147 (01/07/2014 - 21/07/2014) i Type 852 > Locomotive 852-144
B ocomotive 332-148 (01/07/2014 - 21,07/2014) @ Type 852 > Locomotive 852-145
SpA e COM @ WWW. com
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ECOSystem: ECOLogic

ECOLogic

‘ Dashboard ‘ ‘ My saved analysis v ‘ ‘ Locomotives v

Andrea Grimaldi

0O ¢ ©

<@ miowditvica Scinlica

My saved analysis o
24 422-203 daily profile 20/6 hourly
- [ Demo
Fry 421-001 live today15mins
$4 421-001 yesterday Smins Parameters S
&4 422-203 daily profile 206
hourly
422-203 monthly profile \ Show
marchToJune hourly £00
) Complete Flest Overview Time period» 4O
(&) Contour Plot Example
&4 DHSLABTESTO! - Raw Data From: [20/06/2014 00:00 460
“% DHSLABTESTO1_todsy15mins To: [2008/2014 23:5¢ i
&4 DHSLABTESTO1_todaySmins = o
Py DHSLABTESTO1_todayHourly L
: Time interval: 300
$# Live Locomotives yesterday i
daily | Hourly v}
+ [ Electricity - =
+ [ General views Regions: 200
+ [ Locomotives
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+ ) Type 852 . =
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ECOSystem: ECOLogic

Map view - locomofive 422-203

20052014 0500 ] £ show]

Table view

ﬁ Leafiat | © OpenStraetidap contributors

200672014 01:00

2006/2014 02:00

20/06/2014 £3:00

20/06/2014 D4:00 | £22-203

/2014 05:00 | 422-203

I— —
20/06/2014 07:00 | £22-203 352.00 0.00 4768
20V065/2014 05:00 | 422-203 41200 0.00 LR
20/06/2014 09:00 | £22-203 357.00 0.0 4853
20/06/2014 10:00 | £22-203 76.00 1200 770
20/06/2014 11:00 | £22-203 0.00 0.ca oca
20/06/2014 12:00 | 422-203 11.00 400 os1
20/06/2014 13:00 | £22-203 0.00 000 oo
20/06/2014 14:00 | 422-203 600 0.od 02s
20/06/2014 15:00 | £22-203 0.00 o0.ca oca
20/06/2014 1600 |£22-203 2000 003 110
20/06/2014 17:00 | £22-203 33.00 0.0 275

[ Export data to Excel | [ 7 Create PDF report |

«@n




ECOSystem: ECOLogic

=
4 Fleet* (D 09/09/2014 11:26

Parameters

FLEET MANAGEMENT

Time perlod: toca,
Dupupy.g:wu: F —

Maps view of locomotives current posifions (0/106)

2 i, 4:2
Leafist | © OpenStreetap contriutors

Summary of enfire fieet

CEBD downloaded: 0
Log files downloaded: 0

Locomotive

FQDN: 421-003

Active from: 05/08/2014 07:17:00
Softwars version: 14531

System parameter verslon: 14.50_1
Connsctions: o

State messages: o

CEBD downioadsd: o

Log files downloaded: 0




A4
Driver Advisory System (DAS):
KB LEADER



LEADER - Advanced Driver Assistance for Energy Efficient Driving and Improved
Punctuality

LEADER is an advanced driver assistant helping train drivers to operate their trains in a smooth and energy efficient
way in timetable dominated operations. The system comes with an onboard advice system and a back office
application with sophisticated analysis functionality.

Functions
* Dynamic run optimisation at
«  Foresight with dynamic driving Keep speed ::fh
recommendations ‘{
« Back Office
* Real time status tracking _
» Advanced analysis tools Coasting
« Update of operational data
* Interface to simulator-based driver training ctation e Departure |
Reading 12:43:30 12:45:30
Customer advantages Didcot Parkway ~ 12:28:00  12:29:30
* Reduction of energy consumption SR L i
 Improved punctuality C) ETA )
" Lesswearandtear - 11:48:54 12:08:55 +9.01%
* Long lasting operational improvements
« Easy implementation due to stand alone
solution «®” .
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LEADER for Heavy Haul and Passenger Trains

LEADER:

Standard System Architecture

On-board Database

Track Data

Consist Data

Time Table

|

o ™

5 [ RTRY F
BIE o

\» - |2
MYl co | comarmmn e

Rl |

A 4

Position (GPS)

Training Simulator

Keep speed

Coasting

Station Arrival Departure

Reading 12:43:30 12:45:30

Didcot Parkway  12:28:00 12:29:30

Swindon 12:09:30 12:11:30
® ETA =
11:48:54 12:08:55 +9.01%0

«®» BN

Driver advisory display
with attached
LEADER Processor

Back Office
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LEADER's Principle Way of Saving Energy

—— DAS Speed
300 ‘ ‘ ‘ Reference Speed ]
"""""" DAS Energy Consumption
"""""" Reference Energy Consumption
T 225 1 &
- g
e >
[¢H) %]
9 150} 1 S
] (@)
2
(]
75 1 5
O o** | | | | | | | | .
0 20 40 60 80 100 120 140 160 km 200
Distance
How does LEADER achieve Energy Savings?
1» Traction recommendation to run engine with a high degree of efficiency
2» Reduced top speed to avoid unnecessary build-up of kinetic energy and
minimize speed-dependent factors (e.g. air resistance)
3P Early coasting to cut off power consumption for traction
4> Harmonization of driving behavior of train drivers
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Customisable Display

Keep speed

Coasting

Station Arrival

Departure

Reading 12:43:30
Didcot Parkway 12:28:00

Swindon 12:09:30

® 37

11:48:54 12:08:55

«®» B8

12:45:30

12:29:30

12:11:30
=1

+9.01%0

Keep Speed
a T9 lagh

? 0

1 161.9

—

hs  soms) 2 = S min_| POSITION 107.0mi

The customer defines content and design of the display

* Optimiser recommends optimal speed profile until the next stop

* Full timetable and speed limit integration

* Integrated display solution which can be customised to specific needs
« Different display sizes allow integration into different vehicle types
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4
ECOSystem
Competitive advantages and market



ECOMeter competitive advantages

» The Ecometer is an unique multivoltage and multifunction
sensor (AC+DC, V-I, Energy)

 All modules communicate by Ethernet

» The system HW configuration is scalable to any vehicle needs,
with flexible standard functions allocation to each HW module

Integration

» The accuracy of the sensors exceeds the minimum
P e rfo rm an Ce requirements of TSI= time between recalibration >15y

« Sampling rate > 50kHz (16 bits resolution) allows current quality
monitoring functions

» Complete galvanic insulation between HV and LV

* Explosion free (no Ferro resonance as for measurement
transformers)

» Multivoltage sensors: ECOMeter competitive price

C t * Installation and cabling savings for the train integrator to be
0S added

* LCC costs reduced at minimum




5 (appendix)
ECOSystem
architecture examples



ECOSystem: Example 1

- PP S
oW serial dlagnostic | Roof: Panto 1 : Roof: Panto 2

Fast serial communication

or O.F.

Ethernet TCMS
Communication

Ethernet for local

I
i I
i I
i I
~ 777 service communication B 3x DO for cathenary detection 3x DO for cathenary detection
Digital outout switch | ECOMeter-VI 1x DO for short circuit detection I 1x DO for short circuit detection ECOMeter-Vi
C|§an contgcts 1x DO Harmonic detection | 1x DO Harmonic detection
| CME Available in alternative from ECOBox | Available in alternative from ECOBox CMF
I .
Current Measuremnt - -m | m
CMF | Function | | -
Voltage Measurement | Iﬁl -
Function |
I .
Energy Measurement
Function |
L. . . . I U _
Current Analog
Output
Data Handling
System ((I))
Digital Outputs
& P ECOBoOX ECOCom ECOBoX
CAO

TNOLOL
sindinQ Hojeuy
ZWNDLO0L
sindino Bojeuy
TWOLOL
sindinQ Boeuy
¢INOLOL
sindinQ Bojeuy

&
g
&
g
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ECOSystem: Example 2

Slow serial diagnostic
communication

Fast serial communication

or O.F.

Ethernet TCMS
Communication

Ethernet for local

—

Roof: Panto 1

e

-
i Roof: Panto 2

.

TRoof: Panto 3

-+

Roof: Panto 4

.

!
:
I I I
I . . .
, | | |
I I I
S . l | : : :
service communication . ECOMeter-VI | ECOMeter-VI | ECOMeter-VI | ECOMeter-VI
Pigi ouput switeh ] i i i
! ' ' CMF '
! | CMF | |
I - - -
CME EH;E?PgnMeasuremnt | ; I * I i I ;
}:/oltatge Measurement | # : ECF # : # : #
unction .
I . . .
Fpegerenent | | |
CurrentAnang —— — —— — — — — — _ e — s — — — — — — — e ———_— s — o+ —t — — Do ¢ o o bt — — b — — — —
Output

Data Handlin
System &

I
I
| (1)
Digital Outputs
& ? | ECOCom
I
I
i ~ |DHS
#: | e ol
3x DO for cathenary detection | T
1x DO for AC short circuit detection :
1x DO free I |
1
I 1
1
| |
| \%
I
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ECOSystem: Example 3

—— omschagignestic 1 Roof: Panto Under floor: third rail brush
___ Fastserial communication
or O.F.
Ethernet TCMS !
Communication ECOMeter DC-F

Ethernet for local
service communication

ECOMeter-VI 170 3x DO for cathenary detection
1x DO for short circuit detection (SCD)

1x DO Harmonic detection

|
|

|

|

- . |
G contacts " |
|

|

|

|

|

— RS485 communication to
TCMS

ii
Ol
m(|m

I I
I I
I I
| I
I I
I I
I I
I I
I Scb I
Current Measurement — : 2 |
ECOMeter DC-F
}:/SrlltcaﬁgnMeasurement - | |
: y . === A, I
R T Cabin | _‘ g |
8urtrentt Analog | o I i VMF |
utpu ! (I) | ; |
Data Handling | | 1xDO .
System ! ECOBox ECOCom scb |
n | |
Digital Outputs . Uptos |
| CAO | Ticomeeoor ] i
: ! eter DC-F !
! - DHS | ; : |
! = . | CMF] | J o
| = = b g Ly
. T I ! 1 1
> > [ -t |
! 58 | 528 : | : i "ECFI | |
| 28 28 ! | : -z ! | 1xDO |
: 00 00 S e n e LT scD
I < =1 < =3 " | I
: ~2 N2 I
! @ 7] NV | |
! | |
' : :
L O e o L i

((®)) Knorr-Bremse Group Confidential. Copyright 2008 © Knorr-Bremse Group. All rights reserved, including copying and transferring. | 26



ECOSystem: Example 4

Slow serial diagnostic
communication

Fast serial communication
or O.F.

Ethernet TCMS
Communication

Ethernet for local
service communication

Clean contacts Existing Existing

— Analog inputs Current Voltage

I
I
I
I
I
I
Digital output switch |
I
I
I
I
I

Sensor Sensor

Fures g, easuremnt
}:/Srl]tgt%nMeasurement o
II;lr}ﬁg%iy:)Ir\]/leasurement |_ e i_i _E i_ ................. i
8LLI||:cr§untt Analog | Cabin i i i i
sl
Digital Outputs odute =

CAl Current analog input . -

VA| | Voltage analog input :

)
I
wn

I Vehicle Ethernet Network
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THANK YOU FOR YOUR ATTENTION

Denis Battistella
Sales Manager Metering

2iCasram <@= siowetsthica Scienlifica

Casram Rail S.p.A.
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[-22070 Cirimido (CO) tel. +39 031 4473532
via Europa, 4 fax. +39 031 3520101
WWW.casram.it mob. +39 335 226989
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