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decided that the depot and charging management system 
would be implemented remotely since business trips both 
within the country and between Germany and France were 
difficult or impossible to take for long periods of time. 
Gradually, everyone involved in the project grew more and 
more comfortable with this kind of collaboration. So now 
this certainly seems to be a good way to implement any 
projects requiring a successful cooperation across national 
borders in the future, too.

Before e-buses could depart from the Vélizy depot, a 
number of obstacles had to be overcome. At first, the 
general strikes in France at the end of April 2019 made life 
difficult for the project team. Following that, the covid 
pandemic has presented the project with a very unique 
challenge since March 2020. During the first lockdown in 
France, not only did construction work in the depot have 
to be interrupted, but the production and delivery of the 
e-buses and chargers were delayed. Moreover, it was 

Remote PSIebus launch

Anyone who takes the bus from Vélizy to Versailles today is very likely to travel by eBus. Keolis, the bus operator 
responsible, owns a total of 86 vehicles at its Vélizy depot. 50 of these are now powered electrically. The PSIebus depot 
and charging management system ensures that the vehicles are dispatched reliably and charged safely. Due to the 
covid pandemic, this system was introduced remotely, with Keolis SA taking the lead management.

Keolis SA gradually switches to e-fleet with PSIebus depot
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the IT side, it all revolves around the PSIebus depot and 
charging management system from PSI Transcom. This 
system combines the PSIeDMS depot management 
module with the PSIsmartcharging system for charging 
management. In addition to the Berlin-based software 
provider for public transport solutions, two French  
companies prevailed in the Europe-wide call for tenders: 
Manufacturer IES Synergy won the contract to supply the 
50 chargers, while construction company Spie batignolles 
énergie secured the contract to deliver the transformers 
and implement all construction works. 

In France, too, more and more electric buses are on the 
road – especially in the Île-de-France region, comprising 
Paris as well as seven surrounding counties. The trans-
port authority responsible, Île-de-France Mobilité, is 
aiming at having approx. 5,000 large buses running 
emission-free and quietly in and around Paris by 2025. In 
this context, Île-de-France Mobilité also gave Vélizy bus 
depot operator Keolis SA the green light to gradually 
switch to an e-fleet. The fleet now comprises 50 electric 
buses, operated in parallel with the 36 diesel buses. On 



The integrated charging management system  
PSIsmartcharging also continuously monitors the 
electrical charging infrastructure at the depot and 
controls the charging processes, taking account of the 
limit values of the electrical equipment as well as the 

Integrated charging management

route. The depot offers 32 chargers with a charging capacity 
of 50 kW and 18 chargers with a charging capacity of 100 
kW. Each one of them charges the buses with the  
maximum energy available. PSIebus has to consider  
several factors in the process: For example, when the 
e-buses arrive, the system can only estimate the remaining 
range. Only when a vehicle is connected to a charging 
column, the system will receive information on its actual 
state of charge. In addition, the battery management 
system negotiates the charging power with the charging 
column individually, depending on the state of the battery. 
If a battery is too hot, for example, it will only admit  
charging at significantly lower rates. The system therefore 
continuously monitors the charging process to match it 
with route scheduling, too. If the target state of charge 
cannot be reached in time, it will generate one alarm an 
hour before and another one ten minutes before the 
scheduled departure time. The dispatcher can then swap 
vehicles, if necessary.

PSIebus ensures optimal dispatching and on-demand 
charging of incoming electric buses. In France, all buses 
are required to display their routes on a paper printout. 
As a result, each vehicle is assigned to a maximum of two 
routes. Using OKAPI vehicle deployment planning, the 
dispatchers assign the vehicles to the respective daily 
routes one day ahead. This information is transmitted to 
PSIebus via an interface, where it is linked to the timetable 
data from the HASTUS timetable system. PSIebus deter-
mines the actual charging demands for each vehicle not 
only by taking into account the charging demand and the 
associated ranges, however. The prognosis also includes 
the weather forecast and thus weather conditions, which 
can influence the vehicle ranges.
When a bus enters the depot, the connected positioning 
system identifies the vehicle and conveys this information. 
While diesel buses are assigned to an allocated parking 
space, e-buses are assigned to any available charging 
column depending on their state of charge (SoC) and next 

Diesel and e-buses reliably dispatched

Power supply in the Vélizy bus depot

operational requirements. The PSIeDMS module trans-
mits these by way of priority lists. This is where the 
holistic approach of PSIebus pays off, i.e. that the 
knowledge of the processes in public transport meets 
the expertise in energy supply. For example, the grid 



Keolis SA

 + French Public Transport Company 
(Keolis Group), subsidiary of the French national railroad (SNCF)

 + Headquarters: Paris
 + 65,000 employees worldwide
 + Operates a public transport network of some 364 km of metro lines, 985 km of streetcar lines and 
7,000 km of railroad lines, as well as 21,650 buses, on behalf of 300 transport authorities

 + Carries more than three billion passengers per year

used to charge the buses. Last but not least, the module 
continuously visualizes the status of the individual  
chargers and transmits this information to the depot 
management system. In this way, the system alerts the 
dispatchers in case of failure and errors in real time so  
they can respond in a timely and appropriate manner.

The system also secures the supply in the event of a com-
munication fault: As soon as the chargers connect to the 
system, it will receive default charging profiles. These are 
provided with a fallback value set in such a way that, in the 
event of a fault, all chargers will release power that can be 

Security of supply even in the event of a fault

integrated depot and charging management system  
PSIebus, Keolis has opted for an integrated solution that 
will enable the safe and reliable operation of electric urban 
transport in the future.

Quiet and emission-free bus transportation is an aim 
which the Île-de-France region is moving ever closer to 
achieving. The transition of the Vélizy depot to the parallel 
operation of 50 new e-buses and some remaining diesel 
buses is one step towards this aim. By choosing the  

Emission-free on the road

Visualization of the Vélizy bus depot

connection capacity in Vélizy was first expanded to 
3,000 kVA in order to be prepared for charging the 
electric buses. The same applies to the supply network: 
A medium-voltage network in ring formation supplies 
power to three new transformer stations next to the 
existing administration building, each of which is 
equipped with two 1,600 kVA transformers. All 50  
chargers are fed from these three stations.

The PSIsmartcharging system, which has been appro-
ved for CRITIS infrastructures, records the necessary 
and existing data points such as switch positions and 
measured values. If the system detects an imminent 
bottleneck at a transformer or on a line, the load 
management system will intervene: It either adjusts 
one enabled charging process downwards or postpones 
another.
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Advantages Through Optimization and Open Interfaces
To determine the charging strategy 

for each vehicle, the system avails of 

its integrated, PSI proprietary Quali-

cision optimization software. This en-

ables all relevant criteria and their 

complex, sometimes even contradic-

tory, dependencies to be balanced at 

high speed. In doing so, companies 

can individually prioritize, weight and 

� exibly adjust and display all param-

eters. The following scenario is con-

ceivable, for example: The minimum 

state of charge of a battery for the 

next scheduled route is incorporated 

into the overall planning as a require-

ment to be met, i.e. a restriction. In 

parallel, qualitative criteria such as 

a battery-friendly reduced maximum 

charging power or a decreased target 

state of charge of the battery, which 

contribute to slowing down battery 

aging, are prioritized in relation to 

each other, weighted and also incor-

porated into the charging planning 

as criteria.

Standardized communication
In the future, connected systems such 

as DMS or ITCS will need to be 

closely interwoven with charging and 

load management systems, and these 

in turn with chargers. As a result, in-

terfaces need to be converted into 

standards. Only processes and respon-

sibilities de� ned and standardized in 

this way will be able to ensure in-

vestment security and allow trans-

port companies to freely select their 

suppliers.

The recently published VDV 463 in-

terface originates from the Hamburg 

Hochbahn project. This standard de-

scribes the bilateral exchange of in-

formation between the depot and 

charging management system and de-

� nes its data format and transport 

protocol. This includes, for exam-

As public transport converts from diesel to electric vehicles, integrated 
software systems that combine depot management and the charging sys-
tem have proven particularly effective. Two issues are especially signif-
icant here: Optimizing the interaction between driving operation and 
charging management on the one hand, and creating standard interfaces 
between various systems on the other hand.

The public transport sector 

has taken on a pioneering 

role in the conversion to al-

ternative drives. The EU’s Clean Ve-

hicles Directive and its mandatory 

minimum quotas for the procurement 

of zero-emission vehicles are providing 

strong impetus in this process. Com-

panies are therefore coming under in-

creasing pressure to develop a practi-

cable and future-proof electri� cation 

strategy. The challenge: Only a few 

companies and suppliers have an over-

all understanding of the requirements 

of a public transport operation and 

the management of an electrical in-

frastructure. However, this is precisely 

what will be crucial in order to create 

the necessary structures quickly and 

use them e�  ciently in the long term 

while remaining independent of in-

dividual manufacturers’ technologies. 

For example, the interaction between 

driving operations and charging man-

agement will need to be optimized 

and standards for communication be-

tween the various systems created. 

Various influencing parameters 
So how can we ensure that buses are 

available on time and fully charged as 

needed – and do so as economically as 

possible? The in� uencing factors and 

dependencies involved extend far be-

yond the limited battery range, for ex-

ample. Each individual vehicle’s range 

is also in� uenced by the age of the 

battery, the outside temperature or a 

bus driver’s speci� c driving style. The 

charging infrastructure, the speci� c 

connected load and possible restric-

tions on the electrical supply due to 

grid � uctuations also exert a signi� -

cant in� uence on vehicle charging. 

Last but not least, aspects such as 

grid-compatible charging, battery 

conservation or charging at favorable 

conditions can become a relevant eco-

nomic factor. Ultimately: Managing 

a driving operation powered by elec-

tricity requires a much more planned 

approach than other driving opera-

tions did in the past. A large number 

of operational and electrical in� uenc-

ing parameters and their interdepen-

dencies need to be a taken into ac-

count and optimally balanced. This 

can now be done using software alone.

Optimizing dependencies 
In this regard, companies bene� t from 

integrated depot and charging man-

agement systems designed speci� cally 

for zero-emission public transport. By 

combining the PSIeDMS depot man-

agement module with the  PSIsmart-

charging integrated charging man-

agement system, the PSIebus system 

amalgamates operational pre-plan-

ning and electrical systems data. 

This means that vehicle and opera-

tional data is merged with weather 

forecast data as well as information 

on the feed-in points, transformers 

and chargers. This forms the basis for 

resource-conserving, demand-based 

charging processes. At the same time, 

in the event of imminent overload 

or restrictions in the energy supply, 

power is redistributed automatically, 

stabilizing the network status while 

still ensuring reliable operation. 

ple, which operational parameters are 

transmitted from the Depot Manage-

ment System (DMS) to the Charging 

Management System (CMS) via the 

charging request and how, where and 

at what priority level, and how the 

CMS sends back the charging plan-

ning in detail as charging informa-

tion. 

Interfaces between charging 
management and chargers
The open and certi� ed OCPP 1.6 in-

terface (Open Charge Point Proto-

col) already exists for the connec-

tion between the CMS and chargers. 

It describes, on the one hand, how 

the messages between the two com-

ponents are used for monitoring and 

charging control and, on the other 

hand, the expected behavior of the 

charging infrastructure and the buses, 

including the linked data. The prob-

lem: The way in which messages are 

used in context remains open. For ex-

ample, the protocol does not specify in 

su�  cient detail which charging pro-

� les must be used for central charging 

control or which data the charging 

stations need to provide to enable 

central monitoring and charging con-

trol. The same applies to the descrip-

tion of use of the charging pro� les in 

the event of communication failures 

or faults to the power supply. How-

ever, this clear de� nition of use of the 

smart charging pro� les is exactly what 

is needed for the reliable charging and 

distribution of the electric buses in 

the depots. 

Consequently, the di� erent or incom-

plete implementation of the smart 

charging pro� les causes high costs 

when connecting the chargers to a 

load and charging management sys-

tem. Therefore, PSI has speci� ed 

the messages of OCPP 1.6 in the 

“PSIready” document. This includes, 

above all, the consideration of restric-

tions to the energy supply as well as 

the precise de� nition of an emergency 

operation, which is absent from most 

interface descriptions.

In the event of imminent overload or restrictions in energy supply, power is automatically redistributed to stabilize the grid.

At Hamburger Hochbahn AG, the VDV 463 interface was developed in a pilot project.
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The MOBILITY manager appears once a year and informs about the latest developments and current projects in 
public transport. 

You will also find on our Homepage (www.psi.de) selected articles from the current issue as well as other interesting 
articles about energy supply and public transport. 
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If we have caught your interest in our software solutions and you have

any further questions, please write a short message to info@psi.de.

You can find more articles on the subject of public transport in our blog.
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