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What gets measured, gets managed.”

Peter F. Drucker, Management Consultant
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FRAMEWORK IN EUROPE
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1ail WHY TO USE ENERGY METERS

1. MEASUREMENT:
—> an energy saving within Railways contribute to reach national target
to lower the emissions (e.g. Kyoto Protocol)

2. BILLING & INTEROPERABILITY:
- Freedom to buy the energy from third parties
- Freedom in circulation on railways networks

3. ENERGY SAVING POLICY
- Increased request of accurate
measurement of train energy
consumption, to better evaluate the
expenses, and apply saving policies.
- Energy Management
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BASIC EUROPEAN REFERENCES

EU Comm. Regulat. 1301/ 2014 (ENERGY TSI)
Each Member State shall have to be able to collect
train energy consumption data through a ground
server.

EU Comm. Regulat. 1302/ 2014 (LOC & PAS TSI)
The energy meter will become mandatory on all new
and renewed rolling stock that will operate on
networks equipped with an energy data collection
system.

UIC Leaflet 930

Each Member State shall have to be able to validate
energy consumption and to correctly allocate it to the
relevant railway undertaker.
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HASLERRail REFERENCE STANDARD

50463-2012

CENELEC
TC 9X

EN

et 62888
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EN 50463 part 2

EN 50463 part 3

EN 50463 part 4

UIC leaflet 930
(Exchange of
data for cross-
border railway
energy
settlement)
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GLOBAL MANAGEMENT OF
THE ENERGY SYSTEM
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1ail GLOBAL MANAGEMENT OF THE ENERGY SYSTEM

_—Rete’in‘esercizio

O The best result regarding the energy savings is got
not focusing on the single consumption points, but
applying an approach based on “Macro Areas” of
Interoperable Railways Networks, taking into
account different convoys running simultaneously on
the same “Macro Area”.

0 The management of consumption of single conveys
IS not sufficient: the optimization is obtained only by
correlating the management of conveys with the
management of energy distribution on the “Macro
Area”
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1ail GLOBAL MANAGEMENT OF THE ENERGY SYSTEM

O This approach allows:

v The evaluation of losses optimization in the distribution network, in
particular in the substations

v" An harmonization and a balance of energy consumption and generation
within a “Macro Area”

v The optimization of energy accumulation, both on board and on
substations
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1ail GLOBAL MANAGEMENT OF THE ENERGY SYSTEM
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1ail GLOBAL MANAGEMENT OF THE ENERGY SYSTEM
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1ail HASLER RAIL SUMMARY

SOME INFORMATION:

*» HaslerRail AG product range:
v Data recording
v Speed Detection

¢ Italian subsidiary HaslerRail Italia Srl is Centre of Competence
for :
v' Energy Metering
v TCMS

** Present in Energy Metering Systems market since 2009
“* Within Secheron Hasler Group since 2016
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HASLERail TEMS — TRAIN ENERGY MANAGEMENT SYSTEM
TEMS Overview
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tail HASLER RAIL PRODUCT&SERVICE FAMILY
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HASLER RAIL
ENERGY PORTAL

We reserve all rights in this document and in the information contained therein.

Reproduction, use or disclosure to third parties without express prior consent Sécheron Hasler GROUP
is strictly forbidden. © Hasler Rail AG



HASLERail HASLERRAIL: FROM DCS ...

Energy. Energy
consumption Receive Export consumption
data

Metering Billing

Collecting

We reserve all rights in this document and in the information contained therein. Safety first. Swiss engineered .

/
Reproduction, use or disclosure to third parties without express prior consent Sécheron Hasler GROUP Since 1887
is strictly forbidden. © Hasler Rail AG .



HASLERtail

... TO ENERGY PORTAL
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1ail HASLER RAIL ENERGY PORTAL

Present experience of Energy Portal since 2014:

v # Organizations : +30 (inc. Railways Undert. and |. M.)
v # Class of trains : 60

v’ # Trains - +400
v’ # Energy Meters : +450
v’ # Countries ; 4
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1ail HASLER RAIL ENERGY PORTAL

Energy Portal Features:

» DCS (according to EN 50463 and UIC Leaflet 930)
» Asset Management and Configuration

» Diagnostic Event Management

» Extended Energy Management

» Reporting

» Data Validation & Real Time Monitoring
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HASLERail

ASSET MANAGEMENT AND CONFIGURATION

# Home Page > Organizations

B Units grouped by organizations

Organization 15

70671 kWh Consumed

17650 kWh Regenerated

57 of 66 Active Meters

UNIT TYPE LIST ]

Organization 58
— kWh Consumed

KWh Regenerated

0 of 2 Active Meters

UNIT TYPE LIST =]

UNITTYPE LIST

UNIT TYPE LIST

oday || ¥ Last7days | [*Last 30 days

Organization 6

8435 kwh Consumed
443 kwh Regenerated
6 of 40 Active Meters

Organization 44

— kwWh Consumed
— kWh Regenerated
0 of 1 Active Meters

# Home Page > Organizations » Unit types

E Fleets

All unit types
70671 kWh Consumed
17649 kWh Regenerated
57 of 65 Active Meters

UNITLIST <)

Unit Type 2
k

User’s organizations

o Unit

Code
Deseription
Type

Crestioninfo

Last modty mfo

Producton

o120 Mz

ves

W. Europe Standard Trma

REM102.03027431713003

detection point

( B Today || i Last7days || [fLast30days

Unit Type 21

30217 kwh Consumed
6333 kWh Regenerated
4 of 6 Active Meters

)

Unit Type 20
Ly ]

sz pshane)

2042018022454 wommsmrton) e
o ) Umiromn B

]
st

# Home Page > Organizations > Unit types

Show s0 v entries

Type21

Type21

Code |: Description Type Active today Last reading timestamp Billing status

Unit222  Description Unit
unit228  Description unit

Unit234  Description unit

Type 21
Unit235  Description Unit Active 22/0412018 05:10:00
Type 21

Units

Search:

21/04/2018 23:40:00
21/04/2018 02:25:00
22/04/2018 05:30:00

Fleet’s unit list

Show 5o v entries

Code Code Source

000029  ch_B_line_voltage_minimum

R_000028  ch_B _line_voltage_maximum

R000027 ch_B_line_voltage_average

R000021 ch_B_energy_quality

R000050 ch_B energy total reactiveragenerate

R_000045  ch_B_energy_total_reactive

R000047 ch B energy total regenerate

Search:
Code External 1¥ Description Realtime Real/Ft
Voltage minimum it contains the minimum voltage(V) No Real
value measures of the channel 8
Voltage maximum It contains the maximum voltage(V) No Real
value measures of channel 8
Voltage average It contains the average voltage(V) No Real
value measures of channel 8
Value quality It represents the quality of measured No Real

energy of channel 8 (valid=127,
Uncertain=61,Estimated=56,Unknow=46)

Total reactive It represents the total consumption of  No Real
energy reactive regenerate energy(KVAR) of the
regenerated channel 8
Total reactive It represents the total consumption of  No Real
energy reactive energy (KVAR) of the channel B
consumption
Total active energy It represents the total consumption of  No Real
regeneration regenerate energy(KWh) of the channel

]

Unit

Configured Measures
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HASLERail DIAGNOSTICS EVENT MANAGEMENT

# Home Page Organizations

Date insert (UTC) Application name Message / Exception

from 01/12/2018 00:00 21/02/2019 00:00 All

9 Log list

Show so v entries

Date insert (UTC) ¢ Application name Logger Message Exception compiled

20/02/2019 08:30:51 etl_rem102 etl_lib q Completed rem102_1_03027451708011_1550651400.tgz

i
o
2
S

8

20/02/2019 08:30:51 etl_rem102 etl_lib [ I O | Executing all stored procedures for REM102_03027451708011

)
g

20/02/2019 08:15:52 etl_rem102 etl_lib [ ir Completed rem102_1_03027451708005_1550650500.tg2

L)

20/02/2019 08:15:51 etl_rem102 etl_lib I Executing all stored procedures for REM102_03027451708005
20/02/2019 08:10:51 etl_rem102 etl_lib Completed rem102_1_03027451708003_1550650200.tgz

20/02/2019 08:10:51 etl_rem102 etl_lib nfo | Executing all stored procedures for REM102_03027451708003

20/02/2019 07:30:52 etl_rem102 etl_lib [ 4 Completed rem102_1_03027451708011_1550647800.tgz

20/02/2019 07:30:52 events TS5 3 sent rem102_1_03027451708011_1550647800.g2 to ftp.energyportal.com
20/02/2019 07:30:51 etl_rem102 etl_lib o Executing all stored procedures for REM102_03027451708011

20/02/2019 07:29:00 events T5 Info | REM status Run

20/02/2019 07:28:53 events system ar device started

20/02/2019 07:28:01 events system ¥ modem loss | try with reboot

20/02/2019 07:28:00 events s [ am REM power down
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ENERGY MANAGEMENT

q, Search Filters

a Unit, time and devices

Search

m Measures selection

+ | Active energy consumption

Power factor

Reactive energy regeneration

Tratal srtiva anarms camcnmn nbian

Active energy regeneration

Unit types Unit Type 21 r
Altitude Calibration
Unit Unit 234 - Compiled Energy Billing Data 1D Condition flags
Current average value Current maximum value
Devices ¥ [REMT02_03027451715005] Current minimum value v Detection speed
Insertion timestamp QOperating hours
Original file Position quali
Filter period g | 4

Reactive energy consumption

Satellites in view

Tr#al artiva anarms ramanarsfinm

w4 Search results I

1a Search results

L Search results

Maeps | Chars  Tabular data
b Maps Charts Tabular data Maps Charts Tabular data
Unit 234 _
Unit 234 Unit 234
(187472018 00:00 - 18/4/2018 23:58] [18/4/2018 00:00 - 18/4/2018 23:59]
| 100 [ Aciveenersy consumetion towe
260,00 | — Detection speed[km/h]
1000
e Detection time 1: Detection point(lat) || Detection point (lon) || Active energy cansumption || Detection speed
220,00 %00
- 180412018 5523621 2gsas2 EEES 208
g oo 00 00:00:00
= 10w §
s no 1smarzots - 1285155 1z 95
E 15000 El 00:05:00
p 3% 2 12000 L1
{ Wlangran & 18/0412018 segieas 260824 174.40 220
5 12000 o 00:1000
Ko g 3
‘ & om0 w0 = 1siarzons sarssas 1asz1s 1ross s
Y y £ s000 00:15:00
(B e y i (£ ) oy Vapstad L@ ¢ z 00
5 s g y $ s0.00 18/04/2018 5373117 1252044 2748 728
vagbéra { ono 208 202003
Ankm > iayaen
000 e 18412018 sa.ca208 1251808 115ea 931
K Karlgtad 0.00 00 oozs08
S e ininahim 1L Koilskoga , =] 2 180412018 EREEEE) 124641 15240 707
[ FATPEROfY oo g & =3 = 00:30:00
Frodrikstad, ] z H
' e ¥ 3 18/04/2018 5356173 7235452 2810 280
~Higldan - 5
’T\ LA ksl
estdivaler O Bengréfors : e
Cofisivain /7 ‘esrzors - 122800 7 781
00:40:00
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1ail ADVANCED REPORTING

Energy summary chart Energy summary chart
Period: 11/02/2019- 17/02/2019 Total energy consumption:  632.6 Mwh Period: 21/01/2019- 20/02/2019 Total energy comsumption: 6.7 Givh
Distribution over selected units [%] Distribution over selected units [%]

(ddddddddddl]

Distribution per day hour [kWh]
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ADVANCED REPORTING

@ Report Result

+ Add to Report list || % Add to Schedule
<

oo [u] 0. =
|4 o« | 1o ~ > P B _lm"+|E|hDrI-:'I'p o
Metering values with flexible time periods I
Number of urits ! ® Report Result # Add to Report list | % Add to Schedule
Number of metas: 1
: £
Measures: [ch_A_energy_delta_active,ch A energy_delta_regenerate ch
-5 e o - - - b uls] o, O o
ch B_energy_delta_regenenate] I{ 4 1of1 L )l & -— 1% v + = EG 'I-:ll p Q
Time range: From 16/12/2016 16:21 to  10/1/2017 2339 v
Time period: 1 Day
Unit N. of devices Consumption (kWh) Generat
B | 1 1391956 Periodic consumed and regenerated energy
Totals 13'91936 Selected sites number 1
Selected dev. number: 1
Requested periodic Sllbreporl:s Selected measures: [ch_A_energy_delta_active, ch_A_energy_delta_regenerate, ch_B_energy_delta_active, ch_B_enagy deta regemenate]
Time range: From 16/12/2016 1621 to 10/1/2017 23:39
Unit From Io Consumption Subreport period: 1 Day
271B 16/12/2016 1623:00 16/12/2016 23:35:00 1360
171B 17122016 000000 17/12/2016 3:55:00 4374 Unit mumber: 2718 Consunption port: 0002661631001
271B 18/12/2016 00:00:00 18/12/2016 23:35:00 476.2 ]
C Il Consumption
271B 19/12/2016 00:00:00 19/12/2016 23:35:00 3328 E 600 I I I W Regenerated
271B 20/12/2016 00:00:00 20/12/2016 19:35:00 1382 0 I. 81 R
g . Rl h e e e e e g
e PIIOIGERN0 20 "3 S S TR PR R RS SRR RS e
271B 23/12/2016 09:25:00 23/12/2016 23:55:00 1868 R R - e R R R R ==
roomoonomrOOOOOORORORORORCORrEn2nEnen2nEn2nSnEnan
271 24122016 000000 24/12/2016 193500 1544 58285858555228578255582585853585222222282838385888228388¢
000000000000 Q0Q00Q0Q00C0Q0C0CQ0Q0QCQCC ==]
Time
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1ail DATA VALIDATION

Y

B English (GB) W D

Home Page > Data validations

Show 50 v entries Search:
Name 1t Description
GPS hang-up Check for blocks of data with bad GPS quality values
(GPS gutside boundaries Check if GPS values are outside a circular zone, defined by the center coordinates and a radius
PS5 signal not received Check for blocks of data with bad GPS quality values for a given amount of time @ Detail
Vg Measure type violations Check for vielations of measure type validation rules @ Detail
Motion without consumpticn Check for blocks of data with GPS values indicating movement and consumptian is zero @ Detail
No fresh data Check if data are not received on the DCS for a defined amount of time @ Detail
Qverconsumption Check if consumption exceeds a pre-defined threshold in the reference period @ Detail
Overgeneration Check if regeneration exceeds a pre-defined thresheld in the reference pericd @ Detail
Showing 1 1o & of & entries Previous = 1 Next
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HASLERRail REAL-TIME MONITORING

B English (GB) & )

Yt

# Home Page » Organizations » Fleet » Unit detail » Device Detail » Real-time device data detection » REM102_

Real-time data detection [ Export | *

Show =0 ¥ entries

Detection time |:  Measure Value Detection point (lat) Detection point (lon)
0 26/07/20158 09:30:04 Active energy consumption 358.024 44.481064 11.269526
26/07/2015 09:30:04 Active energy regeneration 12,508 44481064 11.269526
26/07/2018 0%:30:04 Detection speead 29791271 44,431064 11.26085286
26/07/2018 0%:30:04 Last known IP address 5170.72.219 44.431064 11.269526
Showing 1 to 4 of 4 entries Previous | 1 Next
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