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1. Introduction
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Key questions to be addresse

Non -traction energy
consumed by fittings
alongside tracks and In

Traction energy consumed

by trains and on -board

systems stations
FHow energy-efficient is our FHow could we make an
provision of public transit equipment less energyintensive ?

service (KPIs) ?
FEHow do we get a sparing use of

EWhat is the effective energy without degrading
management of timetables to reliability, security and
smoothen energy? customer satisfaction ?
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Workflow

Best Predicted
Forecasteq headways vs power-
passenge ADAPTATION passenger PASSENGER TRAFFIC demand
External PASSENGER
event SYN=ve demand OF traffic needs [MHERNISPASNISNENEY charts profile
ﬁ PROGRAMMED CONSUMPTION
ERRESA ‘ TIMETABLES ‘ FORECAST ‘
Passenger traffic Timetabling Power-demand
forecasting models software forecasting model
1short -term for _ ‘ _ _ . ‘ o
operation and Avoid over -design of train Optimization of electricity
schedules purchasing: Revision of
control (ULASIM) Ai1OOAAOR 11 AAl EUZ

2.long -term for
planning (RATP -
AREVA)
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2. Passenger Traffic and Power
demandForecast
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Forecasting Problem

- Passenger Forecasting Models:

- ULASIM developed a passenger demand forecasting
model for short-term operational and control decisions.
An in-house automated implementation of Box-Jenkins
method.

- RATP T AREVA developed a passenger forecasting
model for long-term strategic and tactical decisions : A
classical forecasting methods was used such as
Exponenti al Smoot hing, Holt
Model and ARIMA methods.
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c) Forecasting three-periods-ahead, working days, 7:00 — 8:00 am

esu ItSShortterm passenger traffic forecast)
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d) Forecasting four-periods-ahead, working days, 7:00 — 8:00 am
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Longterm methodological approach

\
£ Collection of long series of data :
 Passenger traffic data and associated powetemand
F Explanatory variables (societal and meteorological events)
/
\

 Development of a passenger traffic prediction model :

F Examination of daily values over 6 years (trend, seasonality,
periodicity of time series)

F Development of the model by means of different probabilistic tools

 Correlation between passenger traffic and associated energy A

consumption :
 Drawing up of a correlation diagram between these two sets of series
£ Establishment of the correlation formula
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Resu ItSLongterm passenger traffic forecast)

Daily forecasts from Holt winters
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3-month period series treatment : High relative error for specific days
A Relativeerror rate : 1,75%< x <
1,85%for typical days ’
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Electricity consumption
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Figure 29: Scatter plot of passenger traffic and electricity consumption without non-
operating hours
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A strong correlation :
A Linear and positive relation
A Mean relative error : 1%

e




|. Conclusions

- The long-term forecast accuracy lives up to expectations
only if operators:
- Collect long and detailed series data (over 6 years)
- ldentify days with notable events
. Isolate Traction energy consumption from Norraction one

- Operators could use these predictions to :
- Adjust timetables when overdesigned offering are detected
. Improve energy procurement request

=
33 March 2015 12/ 24 O S IRS




P SR

3. Assessment of Improved
Operations
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11 Operational Innovation Ideas in 5 categories were applied

1.

4.

Maintenance related
i.  Station Based Maintenance of ECS

Control and Monitoring related

.. Improved Fan Control Concept in New Stations (ULASIM)

i. Power Need for Ventilation Fans in Technical Rooms

ii. Dual speed on existing escalators (ULASIM, RATP)

iv. Saving Mode of Some Escalators
v.  Tunnel llluminators Switched Off
vi.  Time Dependent llluminators Usage in Technical Aisle

Sparing Use of Energy

.. Lighting schemes at stations (RATP)

i.  Rethinking of thermal conditions in technical rooms

Upgrade of energy efficiency in stations

.. Use energy regenerated by downward moving escalators (RATP)

Upgrade of energy efficiency in depots
i.  Retaining of thermal comfort in large maintenance Halls during summer
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! \ ! . .
: | | Energy saving capacity has been
e calculated by the energy consumption
15 ‘ .

CONTROL AND MONITORING
Validation of energy consumption
model was performed via Testo
Saveris Measurement System
mounted in Sisli Station with 19
sensors.
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