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The challenges 
�o�=���b�m�|�;�]�u�-	ž�m�] 
complex systems

Mobility projects are becoming more 

complex as technology enables new 

�o�r	ž�o�m�v���-�m�7���|�u�-�m�v�r�o�u�|���v�;�u�ˆ�b�1�;�v���0�;�1�o�l�;��

�l�o�u�;���v�o�r�_�b�v	ž�1�-�|�;�7���-�m�7���b�m�|�;�u�1�o�m�m�;�1�|�;�7�: 

�	�;�t�b�ˆ�;�u�b�m�]���m�;�‰���|�u�-�m�v�r�o�u�|���v�‹�v�|�;�l�v�� 

�u�;�t�†�b�u�;�v���0�u�o�-�7���-�m�7���7�;�;�r���v�h�b�t�t�v���-�1�u�o�v�v��

�|�_�;���;�m	ž�u�;���v�r�;�1�|�u�†�l���o�=���|�;�1�_�m�b�1�-�t�� 

�7�b�v�1�b�r�t�b�m�;�v�7���-�v���‰�;�t�t���-�v���1�o�t�t�-�0�o�u�-	ž�o�m�� 

�-�m�7���m�;�]�o	ž�-	ž�o�m���v�h�b�t�t�v���|�o���7�;�-�t���‰�b�|�_�� 

�-�m���b�m�1�u�;�-�v�b�m�]���-�u�u�-�‹���o�=���v�|�-�h�;�_�o�t�7�;�u�v�7�� 

�-�m�7���|�o���C�m�7���o�r	ž�l�-�t���l�†�t	ž�J�1�u�b�|�;�u�b�-�� 

�v�o�t�†	ž�o�m�v�:

�+�o�†���-�u�;���1�o�m�=�u�o�m�|�;�7���‰�b�|�_���-���1�o�l�r�t�;�Š 

�-�m�7���l�†�t	ž�7�b�l�;�m�v�b�o�m�-�t���;�m�ˆ�b�u�o�m�l�;�m�|�: 

�$�_�;���u�o�-�7���|�o���u�;�-�1�_���-�m���b�m�J�o�r�;�u�-	ž�o�m 

�|�u�-�m�v�r�o�u�|�-	ž�o�m���v�‹�v�|�;�l���1�-�m���0�;���t�o�m�]�4��

�"�|�u�o�m�]���v�‹�v�|�;�l���;�m�]�b�m�;�;�u�b�m�]���-�m�7 

�b�m�|�;�]�u�-	ž�o�m���v�h�b�t�t�v���‰�b�t�t���0�;���ˆ�b�|�-�t���|�o���|�_�; 

�v�†�1�1�;�v�v�=�†�t���7�;�t�b�ˆ�;�u�‹���o�=���|�o�l�o�u�u�o�‰�=�v 

�v�†�v�|�-�b�m�-�0�t�;���|�u�-�m�v�r�o�u�|���-�m�7���l�o�0�b�t�b�|�‹ 

�v�;�u�ˆ�b�1�;�v�: 

�$�_�;�v�;���v�h�b�t�t�v���-�u�;���;�v�v�;�m	ž�-�t���|�o���1�o�l�r�t�;	ž�m�] 

�1�o�l�r�t�;�Š���r�u�o�f�;�1�|�v���o�m��	ž�l�;�7���o�m���0�†�7�]�;�|��

�-�m�7���‰�b�|�_���|�_�;���;�Š�r�;�1�|�;�7���t�†�-�t�b�|�‹���=�o�u���-�� 

�r�;�u�=�;�1�|���1�t�b�;�m�|���v�;�u�ˆ�b�1�;�:

UNDERSTANDING YOUR NEEDS
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�$�o���-�7�7�u�;�v�v���|�_�;���b�v�v�†�;�v���b�m���-���7�b�ˆ�;�u�v�;���-�m�7��

�1�o�l�r�t�;�Š���;�m�ˆ�b�u�o�m�l�;�m�|�7���‹�o�†���l�†�v�|���|�_�b�m�h��

�]�t�o�0�-�t�t�‹�:���$�-�h�b�m�]���-���_�o�t�b�v	ž�1���-�r�r�u�o�-�1�_���|�o��

�|�u�-�m�v�r�o�u�|���v�‹�v�|�;�l�v���b�v���h�;�‹���|�o���r�u�o�ˆ�b�7�b�m�]�� 

�-���u�o�0�†�v�|�7���1�o�l�r�;	ž	ž�ˆ�;���_���b�m�m�o�ˆ�-	ž�ˆ�;�� 

�v�o�t�†	ž�o�m�7���-�1�1�o�†�m	ž�m�]���=�o�u���-�t�t���r�u�;�v�;�m�|�� 

�-�m�7���=�†�|�†�u�;���1�_�-�t�t�;�m�]�;�v�:

���;�u�=�;�1�|�t�‹���†�m�7�;�u�v�|�-�m�7�b�m�]���‹�o�†�u���1�_�-�t�t�;�m�]�;�v���-�m�7���o�0�f�;�1	ž�ˆ�;�v��
�|�o���7�;�t�b�ˆ�;�u���v�-�=�;�7���-�‚�u�-�1	ž�ˆ�;���-�m�7���-�1�1�;�v�v�b�0�t�;���|�u�-�m�v�r�o�u�|���=�o�u��
�-�t�t���b�v���o�†�u���C�u�v�|���r�u�b�o�u�b�|�‹�:

���†�u���v�‹�v�|�;�l���;�m�]�b�m�;�;�u�b�m�]���-�r�r�u�o�-�1�_���C�m�7���v�o�t�†	ž�o�m�v�� 
�|�o���0�†�b�t�7���-�m�7���l�-�b�m�|�-�b�m���|�_�;�v�;���v�‹�v�|�;�l�v�7���o�r	ž�l�b�v�;���‹�o�†�u��
�u�;�v�o�†�u�1�;�v���-�m�7���l�-�Š�b�l�b�v�;���r�-�v�v�;�m�]�;�u���v�-	ž�v�=�-�1	ž�o�m�:

���;�v�v�o�m�v���t�;�-�u�m�|���b�m���l�b�]�u�-	ž�m�]���v�‹�v�|�;�l�v���b�m���-���t�b�ˆ�;���|�u�-�m�v�r�o�u�|��
�m�;�|�‰�o�u�h���_�;�t�r���u�;�7�†�1�;���|�;�1�_�m�b�1�-�t���u�b�v�h�v���-�m�7���;�m�v�†�u�;���|�_�-�|���|�_�;��
�u�;�m�;�‰�-�t���o�=���v�‹�v�|�;�l�v���_�-�v���l�b�m�b�l�-�t���b�l�r�-�1�|���o�m���o�r�;�u�-	ž�o�m�v�:

OPTIMISE SYSTEM  
ENGINEERING & INTEGRATION

REDUCE CARBON  
FOOTPRINT & POLLUTION

OPTIMISE CAPACITY,  
PERFORMANCE & COST

IMPROVE RELIABILITY, 
SAFETY & SECURITY

IMPROVE MOBILITY 
EXPERIENCE

Transport systems 
must adapt to complex 
and rapidly evolving 
demands

UNDERSTANDING YOUR NEEDS
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A global 
team of experts 

A global footprint

Over 

1 000
system specialists 
deployed worldwide

USA

CANADA

FRANCE

UNITED KINGDOM

SWEDEN

UAE

INDIA

SINGAPORE

AUSTRALIA

Designed 

1 out 2
metros in the world

50%
of the world’s high speed  
rail lines

TEAMING UP WITH YOU TO SATISFY YOUR CLIENTS

Wherever you are in the world you will have access to the whole Group know-how 
and capacity thanks to this common Business Line

Managing complex systems is at the heart  

�o�=���-�t�t���‰�;���7�o���-�m�7���‰�;���-�u�;���r�-�v�v�b�o�m�-�|�;���-�0�o�†�|�� 

�7�;�t�b�ˆ�;�u�b�m�]���-�‚�u�-�1	ž�ˆ�;���-�m�7���v�†�v�|�-�b�m�-�0�t�; 

�|�u�-�m�v�r�o�u�|���=�o�u���]�;�m�;�u�-	ž�o�m�v���|�o���1�o�l�;�:

�"�+�"�$�!�����_�-�v���0�;�;�m���-���‰�o�u�t�7���t�;�-�7�;�u���b�m���|�_�;���C�;�t�7��

�o�=���|�u�-�m�v�r�o�u�|�-	ž�o�m���b�m�=�u�-�v�|�u�†�1�|�†�u�;���=�o�u�� 

�u�•���‹�;�-�u�v�:���"�‹�v�|�;�l�v���-�u�;���-���1�o�u�m�;�u�v�|�o�m�;���o�=�� 

�o�†�u���|�;�1�_�m�b�1�-�t���;�Š�1�;�t�t�;�m�1�;���b�m���r�u�o�ˆ�b�7�b�m�]���v�-�=�;�7��

�;�L�1�b�;�m�|�7���-�m�7���1�o�v�|���;�@�;�1	ž�ˆ�;���v�o�t�†	ž�o�m�v�:

�)�b�|�_���l�o�u�;���|�_�-�m���•�7�•�•�•���_�b�]�_�t�‹���v�h�b�t�t�;�7���;�Š�r�;�u�|�v��

�b�m���’�•���1�o�†�m�|�u�b�;�v�7���"�+�"�$�!�����1�o�ˆ�;�u�v���|�_�;���=�†�t�t��

�u�-�m�]�;���o�=���|�;�1�_�m�b�1�-�t���7�b�v�1�b�r�t�b�m�;�v���b�m���|�u�-�m�v�r�o�u�|��

�v�‹�v�|�;�l�v�:���$�o���t�;�ˆ�;�u�-�]�;���|�_�;���0�;�v�|���o�=���|�_�b�v���h�m�o�‰�J

�_�o�‰���-�m�7���]�t�o�0�-�t���‰�o�u�h�=�o�u�1�;���1�-�r�-�1�b�|�‹�7���"�+�"�$�!����

�_�-�v���v�;�|�J�†�r���-���†�m�b�t�†�;���-�r�r�u�o�-�1�_���0�‹���1�o�m�m�;�1�J

	ž�m�]���-�t�t���|�_�;�v�;���;�Š�r�;�u�|�v���|�_�u�o�†�]�_���-���1�o�l�l�o�m��

Business Line: the SYSTEM GROUP�:

CHINA

THAILAND

QATAR

SAUDI ARABIA

EGYPT

INDONESIA

BELGIUM

POLANDDENMARK

CHILE

MOROCCO

TUNISIA

ALGERIA

SENEGAL

ETHIOPIA

KENYA

TAIWAN

SOUTH KOREA
SPAIN

ITALY
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�=�o�u���-�t�t���|�u�-�m�v�r�o�u�|�-	ž�o�m��
�v�o�t�†	ž�o�m�v

60 years 
into our pursuit of excellence

BUS AND BUS RAPID TRANSIT LIGHT RAIL TRANSIT METRO

RAILHIGH SPEEDURBAN CABLE CARS

ROADS AND HIGHWAYS AVIATION NEW MOBILITY SOLUTIONS

�6�<�6�7�5�$���V�S�H�F�L���H�G���W�K�H���Z�R�U�O�G�è�V�����U�V�W��

�F�D�W�H�Q�D�U�\���I�U�H�H���W�U�D�P���L�Q���%�R�U�G�H�D�X�[����

 

�7�K�H���O�H�V�V�R�Q�V���O�H�D�U�Q�W���I�U�R�P���W�K�L�V���S�U�R�M�H�F�W��

�Z�H�U�H���X�V�H�G���W�R���V�S�H�F�L�I�\���W�K�H���Z�R�U�O�G�è�V�� 

�O�R�Q�J�H�V�W���F�D�W�H�Q�D�U�\���I�U�H�H���W�U�D�P���L�Q���'�X�E�D�L��

���†�u���r�u�o�ˆ�;�m���-�r�r�u�o�-�1�_���b�v���|�_�;���u�;�v�†�t�|���o�=��

�l�;�|�_�o�7�v���-�m�7���r�u�o�1�;�v�v�;�v�7���-�ˆ�-�b�t�-�0�t�;���|�o�7�-�‹��

�b�m���7�b�]�b�|�-�t���|�o�o�t�v���=�o�u���-�m���-�]�b�t�;���-�m�7���u�o�0�†�v�|��

�7�;�r�t�o�‹�l�;�m�|���o�m���-�m�‹���r�u�o�f�;�1�|���-�u�o�†�m�7���|�_�;��

�‰�o�u�t�7�:

���†�u���;�Š�r�;�u	ž�v�;���o�=���b�m�|�;�]�u�-	ž�o�m���b�v���v�†�r�r�o�u�|�;�7���0�‹���-���l�-�|�†�u�;��
�"�‹�v�|�;�l�����m�]�b�m�;�;�u�b�m�]���
�u�-�l�;�‰�o�u�h���P�"���
�Q���|�_�-�|���r�t�-�1�;�v���|�_�;��
�1�t�b�;�m�|�=�v���1�o�u�;���m�;�;�7�v���K���o�r�;�u�-	ž�o�m�v�7���l�-�b�m�|�;�m�-�m�1�;���-�m�7��
�v�-�=�;�|�‹���K���-�|���b�|�v���u�o�o�|�:���"�+�"�$�!���=�v���h�m�o�‰�t�;�7�]�;���b�v���1�-�r�b�|�-�t�b�v�;�7��
�b�m���-���=�u�b�;�m�7�t�‹���7�-�|�-�0�-�v�;���o�=���=�†�m�1	ž�o�m�-�t���-�m�7���|�;�1�_�m�b�1�-�t��
�u�;�t�†�b�u�;�l�;�m�|�v�7���-�t�t�o�‰�b�m�]���v�b�]�m�b�C�1�-�m�|��	ž�l�;���-�m�7���u�b�v�h���u�;�J
�7�†�1	ž�o�m���|�_�†�v���v�|�u�;�-�l�t�b�m�b�m�]���o�†�u���r�u�o�f�;�1�|���7�;�t�b�ˆ�;�u�‹���-�u�o�†�m�7��
�|�_�;���]�t�o�0�;�:

���†�b�t�7�b�m�]���-���m�;�‰���|�u�-�m�v�r�o�u�|�-	ž�o�m���v�o�t�†	ž�o�m���b�v���-���t�o�m�]���|�;�u�l��
�-�m�7���v�|�u�†�1�|�†�u�b�m�]���r�u�o�f�;�1�|�7���7�;�v�b�]�m���1�_�o�b�1�;�v���-�u�;���l�;�-�m�|���|�o��
�7�;�t�b�ˆ�;�u���-���t�o�m�]���t�-�v	ž�m�]���b�m�=�u�-�v�|�u�†�1�|�†�u�;���|�_�-�|���;�ˆ�o�t�ˆ�;�v���o�ˆ�;�u��
�b�|�v���t�b�=�;	ž�l�;�:

�)�;���-�u�;���1�o�m	ž�m�†�o�†�v�t�‹���o�@�;�u�b�m�]���|�o���o�†�u���1�t�b�;�m�|�v���‰�_�-�|���‰�;��
�_�-�ˆ�;���t�;�-�u�m�|���-�m�7���;�Š�r�;�u�b�;�m�1�;�7���=�u�o�l���r�u�o�f�;�1�|�v���-�1�u�o�v�v��
�|�_�;���]�t�o�0�;���-�m�7���=�u�o�l���o�†�u���1�o�m�|�u�b�0�†	ž�o�m���|�o���b�m�|�;�u�m�-	ž�o�m�-�t��
�v�|�-�m�7�-�u�7�b�v�-	ž�o�m���0�o�7�b�;�v�:

TEAMING UP WITH YOU TO SATISFY YOUR CLIENTS
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We accompany 
you every step 
of the way

1 FEASABILITY STAGE 2 DESIGN STAGE 3 IMPLEMENTATION STAGE 4 IN OPERATION

Credible CAPEX and IRR estimation

Overall business case preparation

�.�3�,���G�H���Q�L�W�L�R�Q

�0�L�J�U�D�W�L�R�Q���V�W�U�D�W�H�J�\���G�H���Q�L�W�L�R�Q

Realistic time schedule preparation

�0�L�J�U�D�W�L�R�Q���V�W�U�D�W�H�J�\���G�H���Q�L�W�L�R�Q

�,�Q�Y�H�V�W�P�H�Q�W���V�W�U�D�W�H�J�\���G�H���Q�L�W�L�R�Q

Preparation for arrival of competition

Functional and technical design

�7�H�Q�G�H�U���V�S�H�F�L���F�D�W�L�R�Q���S�U�H�S�D�U�D�W�L�R�Q

Tender evaluation & contract 
negotiation

Preparation for operations 
and maintenance

�.�3�,���G�H���Q�L�W�L�R�Q

Rolling stock investment case

�7�H�F�K�Q�L�F�D�O���F�R�Q�I�R�U�P�L�W�\���Y�H�U�L���F�D�W�L�R�Q

Contractor management

Deliverables validation

Provision of training 
for operations staff

Provision of training 
for maintenance staff

Technical audits

Performance audits

Air quality analysis

Technical advisory

OPEX optimisation audits

Security audits

Technical advisory

OPEX optimisation audits

Operations & maintenance 
optimisation audits

FOR 
MOBILITY 
AUTHORITIES

FOR 
TRANSPORT 
INFRASTRUCTURE 
MANAGERS

FOR 
TRANSPORT 
OPERATORS

FOR 
CONTRACTORS

Delivering transport systems 

requires a common vision  

addressing the multiple  

stakeholder viewpoints, impro- 

ving operational outcomes and  

securing optimum stakeholder 

objectives throughout  

the project life-cycle.

TEAMING UP WITH YOU TO SATISFY YOUR CLIENTS

Technical advisory

�3�U�R�F�X�U�H�P�H�Q�W���V�W�U�D�W�H�J�\���G�H���Q�L�W�L�R�Q

Data management plans

Technical advisory

Data modelling and analysis

Requirements management

Feasibility studies

Value engineering studies

Optimised tender design

Basic and detailed design

Requirement & interface 
management

�,�Q�G�H�S�H�Q�G�H�Q�W���Y�H�U�L���H�U���	���V�\�V�W�H�P��
assurance

Integration

Test & commissioning

Migration preparation

Technical advisory

OPEX optimisation audits

Operations & maintenance 
optimisation audits

12
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�)�;���o�r	ž�l�b�v�;���r�;�u�=�o�u�l�-�m�1�;��
�-�m�7���ˆ�-�t�†�;���=�u�o�l���;�Š�b�v	ž�m�]�� 
and new assets

�1�(�:���%�8�,�/�'

�)�;���r�-�u�|�m�;�u���‰�b�|�_���o�†�u���1�t�b�;�m�|�v���|�o���o�@�;�u���-���v�-�=�;�7���v�†�v�|�-�b�J
�m�-�0�t�;�7���-�‚�u�-�1	ž�ˆ�;���-�m�7���;�@�;�1	ž�ˆ�;���|�u�-�m�v�r�o�u�|���v�;�u�ˆ�b�1�;���=�o�u��
�r�-�v�v�;�m�]�;�u�v�:

���†�b�t�7�b�m�]���-���m�;�‰���|�u�-�m�v�r�o�u�|�-	ž�o�m���v�‹�v�|�;�l�7���=�u�o�l���†�u�0�-�m���|�o��
�ˆ�;�u�‹���_�b�]�_���v�r�;�;�7���u�-�b�t���u�;�t�†�b�u�;�v���-���v�b�]�m�b�C�1�-�m�|���;�Š�r�;�u�b�;�m�1�;��
�b�m���7�;�t�b�ˆ�;�u�b�m�]���v�†�1�_���1�o�l�r�t�;�Š���r�u�o�f�;�1�|�v���‰�b�|�_���-���u�o�0�†�v�|��
�v�‹�v�|�;�l���;�m�]�b�m�;�;�u�b�m�]���-�r�r�u�o�-�1�_�:

 

MODERNISATION

�$�_�;���l�o�7�;�u�m�b�v�-	ž�o�m���o�=���;�Š�b�v	ž�m�]���|�u�-�m�v�r�o�u�|���v�‹�v�|�;�l�v��
�;�Š�|�;�m�7�v���|�_�;���t�b�=�;�1�‹�1�t�;���o�=���‹�o�†�u���-�v�v�;�|�v�7���u�;�7�†�1�;�v���b�|�v���������*��

�-�m�7���;�m�_�-�m�1�;�v���b�|�v���-�‚�u�-�1	ž�ˆ�b�|�‹���-�m�7���u�;�v�b�t�b�;�m�1�;�:

�$�u�-�m�v�r�o�u�|�-	ž�o�m���v�‹�v�|�;�l���-�†�|�o�l�-	ž�o�m���-�m�7��migration  
�o�=���v�b�]�m�-�t�t�b�m�]�7���|�;�t�;�1�o�l�7���=�-�u�;���1�o�t�t�;�1	ž�o�m���-�m�7���r�-�v�v�;�m�]�;�u��
�b�m�=�o�u�l�-	ž�o�m�:

�	�b�]�b�|�-�t�b�v�-	ž�o�m���o�=���-�v�v�;�|�v���PBIM�Q�7���7�b�]�b�|�-�t���|�‰�b�m���-�m�7��
�1�o�m�7�b	ž�o�m���0�-�v�;�7���l�-�b�m�|�;�m�-�m�1�;�:

Rolling stock���l�o�7�;�u�m�b�v�-	ž�o�m�:

Air quality ���b�l�r�u�o�ˆ�;�l�;�m�|���=�o�u���b�m�=�u�-�v�|�u�†�1�|�†�u�;�� 
�-�m�7���u�o�t�t�b�m�]���v�|�o�1�h�:

�(�O�H�F�W�U�L���F�D�W�L�R�Q���o�=���u�-�b�t�‰�-�‹���-�m�7���0�†�v���Y�;�;�|�v�:

Cybersecurity �ˆ�†�t�m�;�u�-�0�b�t�b�|�‹���-�v�v�;�v�v�l�;�m�|�:

taking a 
�_�o�t�b�v	ž�1���-�r�r�u�o�-�1�_

TEAMING UP WITH YOU TO SATISFY YOUR CLIENTS
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Improving mobility
through new technology

�$�;�1�_�m�o�t�o�]�‹���b�v���l�o�ˆ�b�m�]���=�-�v�|���-�m�7���r�u�o�ˆ�b�7�;�v��

�o�r�r�o�u�|�†�m�b	ž�;�v���|�o���b�l�r�u�o�ˆ�;���o�†�u���|�u�-�m�v�r�o�u�|�7��

�0�u�b�m�]�b�m�]���l�o�u�;���v�-�=�;�|�‹�7���;�L�1�b�;�m�1�‹���-�m�7��

�r�-�v�v�;�m�]�;�u���1�o�l�=�o�u�|�:

���|���"�+�"�$�!�����‰�;���-�u�;���1�o�m�m�;�1�|�;�7���‰�b�|�_���|�_�;�� 

�b�m�m�o�ˆ�-	ž�o�m���;�1�o�v�‹�v�|�;�l���|�_�u�o�†�]�_���o�†�u���=�-�0��

�t�-�0���m�-�l�;�7��� ���$���7���-�m�7���1�o�m	ž�m�†�o�†�v�t�‹�� 

�-�v�v�;�v�v���m�;�‰���v�o�t�†	ž�o�m�v���‰�b�|�_���u�;�r�†�|�;�7�� 

�†�m�b�ˆ�;�u�v�b	ž�;�v�7���b�m�m�o�ˆ�-	ž�ˆ�;���v�|�-�u�|���†�r�v�� 

�-�m�7���;�v�|�-�0�t�b�v�_�;�7���b�m�7�†�v�|�u�‹���r�t�-�‹�;�u�v�:��

WE HELP INTRODUCE NEW TECHNOLOGY  

IN A CONTROLLED WAY TO FUNDAMENTALLY 

CHANGE HOW MOBILITY SERVICES ARE  

PROVIDED AND EXPERIENCED.

�$�-�h�;���|�_�;���0�;�v�|���-�7�ˆ�-�m�|�-�]�;���o�=��data and machine  
learning���|�o���b�l�r�u�o�ˆ�;���o�r�;�u�-	ž�o�m�v���_���l�-�b�m�|�;�m�-�m�1�;��
�|�_�u�o�†�]�_���0�;�‚�;�u���r�u�;�7�b�1	ž�o�m�:

���o�m�m�;�1�|���b�m�=�o�u�l�-	ž�o�m���v�‹�v�|�;�l�v���‰�b�|�_ hypervision  
�|�o���0�;�‚�;�u���1�o�o�u�7�b�m�-�|�;���|�u�-�m�v�r�o�u�|�:

�	�;�v�b�]�m���-�m�7���b�l�r�t�;�l�;�m�|��Mobility as a Service 
(MaaS) �v�o�t�†	ž�o�m�v���=�o�u���1�b	ž�;�v���-�m�7���u�;�]�b�o�m�v�:

���t�-�m���-�m�7���b�m�|�u�o�7�†�1�;��new telecommunication  
solutions  �v�†�1�_���-�v���”�����|�o���7�b�ˆ�;���b�m�|�o���m�;�‰���r�o�v�v�b�0�b�t�b	ž�;�v��
�o�@�;�u�;�7�:

TEAMING UP WITH YOU TO SATISFY YOUR CLIENTS
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How we can help OPTIMISE SYSTEM  
ENGINEERING & 
INTEGRATION

System engineering

System integration
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24

OPTIMISE CAPACITY, 
PERFORMANCE 
& COST

Automation

Enhanced asset management

Preparation for operations  
and maintenance

Secure & high-performance 
communications
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32

REDUCE CARBON 
FOOTPRINT &  
POLLUTION

Transition to clean bus  
transport 

Energy management 
& optimisation

�(�O�H�F�W�U�L���F�D�W�L�R�Q

Catenary-free trams
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IMPROVE RELIABILITY, 
SAFETY & SECURITY

Cybersecurity

Physical security

System assurance
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IMPROVE MOBILITY 
EXPERIENCE

MaaS

Air quality

Hypervision & data analysis

Passenger information
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�"�+�"�$�!���=�v���†�m�b�t�†�;���-�r�r�u�o�-�1�_���|�o���v�‹�v�|�;�l��
�;�m�]�b�m�;�;�u�b�m�]���C�u�v�|���7�;�C�m�;�v���o�r�;�u�-	ž�o�m�v�7�� 
�l�-�b�m�|�;�m�-�m�1�;�7���v�-�=�;�|�‹�7���r�;�u�=�o�u�l�-�m�1�;�� 
�-�m�7���|�_�;�m���†�v�;�v���-���7�-�|�-�0�-�v�;���|�o���b�7�;�m	ž�=�‹�� 
�=�†�m�1	ž�o�m�-�t���-�m�7���|�_�;�m���|�;�1�_�m�b�1�-�t���u�;�t�†�b�u�;�l�;�m�|�v��
�u�b�]�_�|���-�|���|�_�;���0�;�]�b�m�m�b�m�]���o�=���|�_�;���r�u�o�f�;�1�|���|�_�†�v��
�u�;�7�†�1�b�m�]���u�b�v�h�7���v�-�ˆ�b�m�]��	ž�l�;���-�m�7���l�o�m�;�‹�:��

�"�+�"�$�!���=�v���1�o�m�v�b�7�;�u�-�0�t�;���h�m�o�‰�t�;�7�]�;���0�-�v�;���-�t�t�o�‰�v��
�†�v���|�o���u�;�7�†�1�;���|�_�;���7�†�u�-	ž�o�m���o�=���|�_�;���7�;�v�b�]�m���r�_�-�v�;��
�0�‹���;�L�1�b�;�m�|�t�‹���|�u�-�m�v�1�u�b�0�b�m�]���|�_�;���1�t�b�;�m�|�=�v���m�;�;�7�v���b�m�|�o��
�o�†�u���v�‹�v�|�;�l���l�o�7�;�t�7���|�o���0�;�‚�;�u���l�-�m�-�]�;���b�m�|�;�u�=�-�1�;�v��
�_���b�m�|�;�]�u�-	ž�o�m���-�m�7���|�o���C�m�-�t�t�‹���u�;�7�†�1�;���u�b�v�h�v�:���$�_�b�v���b�v��
�v�†�r�r�o�u�|�;�7���0�‹���u�o�0�†�v�|���_���v�_�-�u�;�7���r�u�o�1�;�v�v�;�v�:

Requirements management: ensures that all 
�m�;�;�7�v���-�u�;���1�o�ˆ�;�u�;�7�7���u�;�t�†�b�u�;�l�;�m�|�v���0�;�b�m�]���|�u�-�1�;�7��
�=�u�o�l�����_�����u�;�t�†�b�u�;�l�;�m�|�v���-�m�7���v�-�=�;�|�‹���r�o�t�b�1�‹��
�b�7�;�m	ž�C�1�-	ž�o�m���7�o�‰�m���|�o���v�†�0�v�‹�v�|�;�l�v���7�;�v�b�]�m�:

�&�R�Q���J�X�U�D�W�L�R�Q���P�D�Q�D�J�H�P�H�Q�W�� guarantees that 
�;�-�1�_���7�;�t�b�ˆ�;�u�;�7���0�-�v�;�t�b�m�;���l�-�|�1�_�;�v���|�_�;���;�Š�r�;�1�|�;�7��
�1�o�m�|�;�m�|���l�;�-�m�b�m�]���|�_�-�|���1�_�-�m�]�;�v���-�u�;���-�]�u�;�;�7�7��
�1�o�m�|�u�o�t�t�;�7���-�m�7���v�_�-�u�;�7���-�l�o�m�]���v�|�-�h�;�_�o�t�7�;�u�v�� 
�b�m���-���v�‹�m�1�_�u�o�m�o�†�v���l�-�m�m�;�u�:

Functional apportionment:  ensures the  
�-�0�v�;�m�1�;���o�=���o�ˆ�;�u�t�-�r�v�7���t�o�o�r�_�o�t�;�v���-�m�7�F�o�u�� 
�b�m�1�o�m�v�b�v�|�;�m�1�b�;�v�:

Interface management:  process  
enhancement through responsibility  
�-�t�t�o�1�-	ž�o�m���-�1�1�o�u�7�b�m�]���|�o���|�;�1�_�m�b�1�-�t���7�b�v�1�b�r�t�b�m�;��
�7�;�t�b�ˆ�;�u�‹���v�1�o�r�;�:

V-cycle, quality gates:���;�m�v�†�u�;�v���-�m���-�7�;�t�†�-�|�;��
�t�;�ˆ�;�t���o�=���l�-�|�†�u�b�|�‹���0�;�=�o�u�;���r�u�o�1�;�;�7�b�m�]���b�m�|�o���|�_�;��
�m�;�Š�|���r�_�-�v�;���o�=���7�;�t�b�ˆ�;�u�‹���7�†�u�b�m�]���|�_�;���‰�_�o�t�;�� 
�r�u�o�f�;�1�|���t�b�=�;�1�‹�1�t�;�:

System assurance:���]�†�-�u�-�m�|�;�;�v���|�_�;���o�r�;�u�-	ž�m�]��
�r�;�u�=�o�u�l�-�m�1�;���|�_�†�v���1�o�m�|�u�b�0�†	ž�m�]���|�o���o�m�J	ž�l�;�� 
�-�m�7���o�m�J�1�o�v�|���7�;�t�b�ˆ�;�u�‹�:�����|���;�l�0�;�7�v���!�;�t�b�-�0�b�t�b�|�‹��
���ˆ�-�b�t�-�0�b�t�b�|�‹�����-�b�m�|�-�b�m�-�0�b�t�b�|�‹���P�!�����Q�7���v�‹�v�|�;�l��
�v�-�=�;�|�‹�7���1�‹�0�;�u�v�;�1�†�u�b�|�‹�7���_�†�l�-�m���=�-�1�|�o�u�v���_�� 
�;�u�]�o�m�o�l�b�1�v���-�m�7���v�;�1�†�u�b�|�‹���-�v�v�†�u�-�m�1�;�:

Toulouse Metro line 3, France

CLIENT : Tisseo          OUR ROLE : Technical consultant          DATE : Since 2020

���’���b�v���-���v�|�u�-�|�;�]�b�1���7�u�b�ˆ�;�u�t�;�v�v���l�;�|�u�o���t�b�m�;���t�b�m�h�b�m�]���|�‰�o�����b�u�0�†�v���b�m�7�†�v�|�u�b�-�t���1�;�m�|�u�;�v���P���o�t�o�l�b�;�u�v���-�m�7�����-�0�;�]�;�Q�7���r�-�v�v�b�m�]��
�|�_�u�o�†�]�_���|�_�;���1�b�|�‹���1�;�m�|�u�;���-�m�7���;�m�v�†�u�b�m�]���l�-�f�o�u���1�o�m�m�;�1	ž�o�m�v���|�o���u�-�b�t�7���l�;�|�u�o�7���|�u�-�l�‰�-�‹���-�m�7���0�†�v���m�;�|�‰�o�u�h�v���-�v���‰�;�t�t��
�-�v���|�o���|�_�;���"�o�†�|�_���&�u�0�-�m�����-�0�t�;�����-�u�7���|�_�;�����-�|�-�0�b�-�†�����"�!���v�|�-	ž�o�m���-�m�7���|�_�;�����t�-�]�m�-�1�����b�u�r�o�u�|�7���ˆ�b�-���|�_�;���-�b�u�o�r�o�u�|��
�;�Š�r�u�;�v�v���t�b�m�;�:
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ACTIVITIES

�6�\�V�W�H�P���L�Q�W�H�J�U�D�W�L�R�Q

Depot

�7�U�D�F�N

�(�O�H�F�W�U�L�F�D�O���S�R�Z�H�U���V�X�S�S�O�\

�)�D�U�H�V���W�L�F�N�H�W�L�Q�J

�&�H�Q�W�U�D�O�L�V�H�G���F�R�Q�W�U�R�O���D�Q�G���S�D�V�V�H�Q�J�H�U��
�L�Q�I�R�U�P�D�W�L�R�Q

�6�L�J�Q�D�O�O�L�Q�J

�3�O�D�W�I�R�U�P���V�F�U�H�H�Q���G�R�R�U�V

�5�R�O�O�L�Q�J���V�W�R�F�N

�7�H�O�H�F�R�P�P�X�Q�L�F�D�W�L�R�Q�V

�6�D�I�H�W�\

#COST #RISK #PERFORMANCE

System Engineering
#REQUIREMENTS #INTERFACES

How we can help

#OPERATIONS #MAINTENANCE

�����)�ƒ���&�����	

#SAFETY

20 21



Tours-Bordeaux high speed rail, France

ACTIVITIES

�'�H�V�L�J�Q

�,�Q�V�W�D�O�O�D�W�L�R�Q

�7�H�V�W���	���F�R�P�P�L�V�V�L�R�Q�L�Q�J

�%�U�L�Q�J�L�Q�J���L�Q�W�R���V�H�U�Y�L�F�H

�����)�ƒ���&�����	

CLIENT : Réseau Ferré de France (RFF) - LISEA (consortium)          

OUR ROLE : D&B Engineering lead - O&M shareholder         DATE : 2007 - 2017

�
�o�u���|�_�b�v���’�•�‘���h�l���_�b�]�_�J�v�r�;�;�7���t�b�m�;���0�†�b�t�|���-�v���r�-�u�|���o�=���-���1�o�m�1�;�v�v�b�o�m�7���"�+�"�$�!�����‰�-�v���b�m�ˆ�o�t�ˆ�;�7���b�m���-�t�t���v�|�-�]�;�v���o�=���|�_�;���r�u�o�f�;�1�|��
�|�_�u�o�†�]�_���-���m�†�l�0�;�u���o�=���r�-�u�|�m�;�u�v�_�b�r�v���=�u�o�l���0�-�v�b�1���7�;�v�b�]�m���|�_�u�o�†�]�_���‰�o�u�h�v���v�†�r�;�u�ˆ�b�v�b�o�m���|�o���|�;�v	ž�m�]���-�m�7���1�o�l�l�b�v�v�b�o�m�b�m�]��
�-�m�7���l�-�b�m�|�;�m�-�m�1�;�:���)�o�u�h�b�m�]���-�v���-��	ž�;�u�J�•���1�o�m�|�u�-�1�|�o�u�7���"�+�"�$�!�����‰�-�v���f�o�b�m�|�t�‹���u�;�v�r�o�m�v�b�0�t�;���=�o�u�9

�r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|�9���l�;�l�0�;�u���o�=���|�_�;���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|���|�;�-�l���=�o�u���|�_�;���‰�_�o�t�;���r�u�o�f�;�1�|�8

�o�ˆ�;�u�-�t�t���7�;�v�b�]�m�9���t�;�-�7���;�m�]�b�m�;�;�u���=�o�u���1�b�ˆ�b�t���;�m�]�b�m�;�;�u�b�m�]���-�m�7���u�-�b�t�‰�-�‹���v�‹�v�|�;�l�v�8

�r�o�‰�;�u�9���7�;�v�b�]�m�7���ˆ�-�t�b�7�-	ž�o�m�7���‰�o�u�h�v���v�†�r�;�u�ˆ�b�v�b�o�m�7���|�;�v	ž�m�]���-�m�7���v�-�=�;�|�‹���l�-�m�-�]�;�l�;�m�|�8

�v�†�r�;�u�v�|�u�†�1�|�†�u�;���P�b�m�1�t�†�7�b�m�]���|�u�-�1�h���-�m�7���o�ˆ�;�u�_�;�-�7���t�b�m�;���;�t�;�1�|�u�b�C�1�-	ž�o�m�Q�9���7�;�v�b�]�m�7���ˆ�-�t�b�7�-	ž�o�m���-�m�7���1�o�m�v�|�u�†�1	ž�o�m�� 
�-�v���‰�;�t�t���-�v���u�-�b�t�_�;�-�7���o�r�;�u�-	ž�o�m���l�-�m�-�]�;�l�;�m�|�8

�v�b�]�m�-�t�t�b�m�]���-�m�7���|�;�t�;�1�o�l�l�†�m�b�1�-	ž�o�m�v�9���;�m�]�b�m�;�;�u�b�m�]���l�-�m�-�]�;�l�;�m�|�7���7�;�v�b�]�m�7���ˆ�;�u�b�C�1�-	ž�o�m���-�m�7���ˆ�-�t�b�7�-	ž�o�m�7�� 
�‰�o�u�h�v���v�†�r�;�u�ˆ�b�v�b�o�m�8

�o�ˆ�;�u�-�t�t���b�m�|�;�]�u�-	ž�o�m���|�;�v	ž�m�]�9���b�m�|�;�]�u�-	ž�o�m���o�=���v�†�0�J�v�‹�v�|�;�l�v���-�m�7���v�‹�v�|�;�l�v�7���7�‹�m�-�l�b�1���|�;�v	ž�m�]�7���7�;�C�m�b	ž�o�m�� 
�o�=���o�r�;�u�-	ž�m�]���u�†�t�;�v�:

�"�+�"�$�!���=�v���b�m�ˆ�o�t�ˆ�;�l�;�m�|���‰�b�t�t���1�o�m	ž�m�†�;���†�m	ž�t���‘�•�u�•�9���|�_�;�����u�o�†�r���_�-�v���-���’�•�w���v�|�-�h�;���b�m�������"�����7���|�_�;���1�o�m�|�u�-�1�|�o�u�� 
�u�;�v�r�o�m�v�b�0�t�;���=�o�u���|�_�;���o�r�;�u�-	ž�o�m���-�m�7���l�-�b�m�|�;�m�-�m�1�;���o�=���|�_�;�����"���:�� 
�)�b�|�_���-���|�;�-�l���o�=���o�ˆ�;�u���•�•�•���v�|�-�@�7���"�+�"�$�!���=�v���u�o�t�;���b�m�1�t�†�7�;�v���|�_�;���v�;	®�m�]���†�r���o�=���|�_�;���l�-�b�m�|�;�m�-�m�1�;���o�u�]�-�m�b�v�-	ž�o�m�7�� 
�t�b�=�;�J�1�‹�1�t�;���1�o�v�|���o�r	ž�l�b�v�-	ž�o�m���P�b�m�|�;�]�u�-	ž�m�]���!�����"���u�;�t�†�b�u�;�l�;�m�|�v���-�m�7���1�o�m�|�u�-�1�|�†�-�t���r�;�m�-�t	ž�;�v�Q���-�m�7���l�-�b�m�|�;�m�-�m�1�;�� 
�o�=���;�t�†�b�r�l�;�m�|�:
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���t�t���r�u�o�f�;�1�|�v���l�-�‹���;�m�1�o�†�m�|�;�u���†�m�;�Š�r�;�1�|�;�7��
�r�b�•�-�t�t�v�7���-�|���-�m�‹���v�|�-�]�;���o�=���|�_�;���r�u�o�f�;�1�|���t�b�=�;�1�‹�1�t�;�:��
�����u�o�0�†�v�|���v�‹�v�|�;�l���b�m�|�;�]�u�-	ž�o�m���_�;�t�r�v���|�_�;��
�1�t�b�;�m�|���r�u�;�ˆ�;�m�|���u�;�‰�o�u�h�v���1�-�†�v�;�7���0�‹���v�†�1�_��
�†�m�;�Š�r�;�1�|�;�7���;�ˆ�;�m�|�v�:

�"�‹�v�|�;�l���b�m�|�;�]�u�-	ž�o�m���;�m�v�†�u�;�v���|�_�-�|�7�� 
�-�[�;�u���-�v�v�;�l�0�t�‹�7���|�_�;���v�‹�v�|�;�l���=�†�t�C�t�v���b�m�b	ž�-�t�� 
�;�Š�r�;�1�|�-	ž�o�m�v�7���‰�b�|�_�b�m���|�_�;���7�;�C�m�;�7��	ž�l�;�� 
�-�m�7���0�†�7�]�;�|�:

�"�+�"�$�!�����†�v�;�v���;�Š�r�;�u�b�;�m�1�;���=�u�o�l���r�u�o�f�;�1�|�v��
�‰�o�u�t�7�‰�b�7�;���o�ˆ�;�u���|�_�;���t�-�v�|���u�•���‹�;�-�u�v���|�o��
�;�m�v�†�u�;���|�_�-�|���v�‹�v�|�;�l�v���-�u�;���=�†�t�t�‹���b�m�|�;�]�u�-�|�;�7��
�-�|���;�ˆ�;�u�‹���v�|�-�]�;���o�=���|�_�;���r�u�o�f�;�1�|���=�u�o�l���7�;�v�b�]�m��
�|�_�u�o�†�]�_���|�o���|�;�v�|���-�m�7���1�o�l�l�b�v�v�b�o�m�b�m�]�:

#INTEGRATION #COMPLEX

�"�‹�v�|�;�l���b�m�|�;�]�u�-	ž�o�m
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#TESTING

�$�_�;���7�;�v�b�]�m���o�=���1�o�l�r�t�;�Š���v�‹�v�|�;�l�v���;�m�|�-�b�t�v���b�m�|�;�]�u�-	ž�o�m��
�o�=���l�†�t	ž�r�t�;���|�;�1�_�m�o�t�o�]�b�;�v�:�������v�‹�v�|�;�l���;�m�]�b�m�;�;�u�b�m�]�� 
�-�r�r�u�o�-�1�_���7�;�t�b�ˆ�;�u�v���o�r	ž�l�-�t���r�;�u�=�o�u�l�-�m�1�;�7���]�†�-�u�-�m�|�;�;�v��
�;�L�1�b�;�m�|���v�;�u�ˆ�b�1�;�7���-�m�7���l�;�;�|�v���|�_�;���u�;�t�†�b�u�;�l�;�m�|�v�:��
�"�+�"�$�!���=�v���†�m�7�;�u�v�|�-�m�7�b�m�]���o�=���b�m�|�;�]�u�-	ž�o�m���b�v���0�-�1�h�;�7��
�†�r���0�‹���-���l�-�|�†�u�;���v�‹�v�|�;�l���;�m�]�b�m�;�;�u�b�m�]���=�u�-�l�;�‰�o�u�h�7��
�;�Š�r�;�u�b�;�m�1�;�7���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|���o�L�1�;�7���-�m�7��
�r�u�o�1�;�v�v�;�v���‰�_�b�1�_���-�u�;���|�_�;���u�;�v�†�t�|���o�=���o�†�u���h�m�o�‰�J�_�o�‰�7��
�r�u�o�ˆ�;�m���l�;�|�_�o�7�o�t�o�]�‹���-�m�7���7�;�1�-�7�;�v���o�=���;�Š�r�;�u�b�;�m�1�;��
�]�-�b�m�;�7���o�m���v�b�]�m�-�|�†�u�;���r�u�o�f�;�1�|�v���-�t�t���o�ˆ�;�u���|�_�;���‰�o�u�t�7�:��
�"�+�"�$�!���=�v���†�m�b�t�†�;���;�Š�r�;�u�b�;�m�1�;���b�m���1�o�l�r�t�;�Š���b�m�|�;�u�J
�1�o�m�m�;�1�|�;�7���v�‹�v�|�;�l�v���7�;�u�b�ˆ�;�v���=�u�o�l���m�†�l�;�u�o�†�v���0�†�v�7��
�t�b�]�_�|���u�-�b�t�7���l�;�|�u�o�7���1�o�m�ˆ�;�m	ž�o�m�-�t���u�-�b�t���-�v���‰�;�t�t���-�v���_�b�]�_�J
�v�r�;�;�7���u�-�b�t���r�u�o�f�;�1�|�v�:

���†�u���7�;�7�b�1�-�|�;�7���|�;�v	ž�m�]���-�m�7���1�o�l�l�b�v�v�b�o�m�b�m�]���P�$�_���Q��
�;�Š�r�;�u�|�v���r�t�-�m�7���7�b�u�;�1�|���-�m�7���7�u�b�ˆ�;���|�_�;���;�@�o�u�|���o�=���|�_�;��
�o�ˆ�;�u�-�t�t���|�;�v	ž�m�]���r�u�o�1�;�v�v���|�_�u�o�†�]�_�9

�7�;�C�m�b	ž�o�m���o�=���-�1	ž�ˆ�b	ž�;�v���=�u�o�l���=�-�1�|�o�u�‹���|�;�v	ž�m�]�7���|�_�;�b�u��
�v�;�t�†�;�m�1�;���-�m�7���-�v�v�o�1�b�-�|�;�7��	ž�l�;���v�1�_�;�7�†�t�;�8

�$�_�����|�-�v�h���v�†�r�;�u�ˆ�b�v�b�o�m���-�m�7���1�o�m�|�u�o�t���†�m	ž�t���_�-�m�7�o�ˆ�;�u��
�|�o���|�_�;�����t�b�;�m�|���-�m�7���v�|�-�u�|���o�=���u�;�ˆ�;�m�†�;���v�;�u�ˆ�b�1�;�8

�v�‹�v�|�;�l���|�;�v�|���u�;�-�7�b�m�;�v�v���P�|�;�v�|���;�m�ˆ�b�u�o�m�l�;�m�|�7��
�v�|�-�h�;�_�o�t�7�;�u�v���m�;�;�7�v�7���v�-�=�;�|�‹�;�Q�:

How we can help

#REQUIREMENTS #INTERFACES #PERFORMANCE #HANDOVER
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Crossrail, London, UK

CLIENT : Crossrail Limited          OUR ROLE : Technical expert          DATE : 2009 - 2021

�
�o�u���|�_�b�v���•�•�v���h�l���t�b�m�;�7���"�+�"�$�!���=�v���r�u�b�l�-�u�‹���u�o�t�;���b�v���|�o���r�u�o�ˆ�b�7�;���;�Š�r�;�u	ž�v�;���b�m���u�-�b�t�‰�-�‹���v�‹�v�|�;�l�v���-�m�7���o�r�;�u�-	ž�o�m�v�7���v�†�1�_��
�-�v���v�b�]�m�-�t�t�b�m�]�7���1�o�l�l�†�m�b�1�-	ž�o�m�v�7���|�u�-�1	ž�o�m���r�o�‰�;�u�7���|�u�-�1�h���-�m�7���o�ˆ�;�u�_�;�-�7���t�b�m�;���;�t�†�b�r�l�;�m�|�7���-�v���‰�;�t�t���-�v���;�Š�r�;�u	ž�v�;��
�b�m���|�†�m�m�;�t�t�b�m�]�7���m�o�b�v�;���-�m�7���ˆ�b�0�u�-	ž�o�m���1�o�m�|�u�o�t�7���������7���r�t�-�m�m�b�m�]�7���1�o�l�l�;�u�1�b�-�t���l�-�m�-�]�;�l�;�m�|�7���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|��
�-�m�7���1�o�m�v�|�u�†�1	ž�o�m���v�b�|�;���l�-�m�-�]�;�l�;�m�|�:���)�;���-�u�;���v�r�;�1�b�C�1�-�t�t�‹���u�;�v�r�o�m�v�b�0�t�;���=�o�u���l�-�m�-�]�b�m�]���v�‹�v�|�;�l�v���b�m�v�|�-�t�t�-	ž�o�m���-�m�7��
�b�m�|�;�]�u�-	ž�o�m�:

�"�+�"�$�!�����b�v���_�;�-�ˆ�b�t�‹���b�m�ˆ�o�t�ˆ�;�7���‰�b�|�_���|�_�;���!�o�†�|�;�‰�-�‹�F�"�‹�v�|�;�l�‰�b�7�;���!�-�b�t���v�‹�v�|�;�l�v���-�m�7���r�t�-�‹�v���-���t�;�-�7�b�m�]���u�o�t�;���b�m���|�_�;��
�b�m�|�;�]�u�-	ž�o�m���o�=���|�_�;�v�;���v�‹�v�|�;�l�v�7���=�o�u���;�Š�-�l�r�t�;���|�_�;�������������-�m�7���$�†�m�m�;�t���"�-�=�;�|�‹���"�‹�v�|�;�l�v���‰�b�|�_���|�_�;���"�����	�����1�o�l�l�†�m�b�J
�1�-	ž�o�m���m�;�|�‰�o�u�h�:

�"�+�"�$�!�����_�-�v���_�;�t�r�;�7���o�r	ž�l�b�v�;���|�_�;���1�_�o�b�1�;���o�=���v�b�]�m�-�t�b�m�]���v�‹�v�|�;�l���=�o�u�����u�o�v�v�u�-�b�t�=�v���1�;�m�|�u�-�t���v�;�1	ž�o�m�7���-�v�v�;�v�v�b�m�]���0�o�|�_��
�|�_�;�����†�u�o�r�;�-�m���$�u�-�b�m�����o�m�|�u�o�t���"�‹�v�|�;�l���P���$���"�Q���1�†�u�u�;�m�|�t�‹���0�;�b�m�]���u�o�t�t�;�7���o�†�|���0�‹�����;�|�‰�o�u�h���!�-�b�t���-�m�7�����o�l�l�†�m�b�1�-�J
	ž�o�m�v�J���-�v�;�7���$�u�-�b�m�����o�m�|�u�o�t���v�‹�v�|�;�l���P�����$���Q���o�=���|�_�;���|�‹�r�;���1�o�l�l�o�m�t�‹���7�;�r�t�o�‹�;�7���o�m���m�;�‰���l�;�|�u�o���t�b�m�;�v�:

�����)�ƒ���&�����	 ACTIVITIES

ETCS & CBTC

�7�H�O�H�F�R�P�P�X�Q�L�F�D�W�L�R�Q�V���	���6�&�$�'�$

�7�U�D�F�W�L�R�Q���S�R�Z�H�U

�7�U�D�F�N���	���R�Y�H�U�K�H�D�G���O�L�Q�H���H�T�X�L�S�P�H�Q�W

BIM



Brussels Metro Lines 1 and 5, Belgium

CLIENT : STIB         OUR ROLE : Technical Expert Consultant          DATE : 2012 - 2024

�$�_�;���l�o�7�;�u�m�b�v�-	ž�o�m���r�u�o�]�u�-�l�l�;���=�o�u���|�_�;�����u�†�v�v�;�t�v���l�;�|�u�o���v�‹�v�|�;�l���1�o�l�r�u�b�v�;�v�9

�u�;�m�;�‰�-�t���v�b�]�m�-�t�t�b�m�]���o�m���t�b�m�;�v���•�J�”�7���b�m�1�t�†�7�b�m�]���|�_�;���v�|�†�7�‹���|�o���-�†�|�o�l�-�|�;���7�u�b�ˆ�b�m�]���-�m�7���7�;�l�o�m�v�|�u�-�|�;���b�|���o�m���-���v�;�1	ž�o�m�� 
�o�=���|�_�;���m�;�|�‰�o�u�h�8

���m�|�u�o�7�†�1	ž�o�m���o�=���m�;�‰���u�o�t�t�b�m�]���v�|�o�1�h�8

�1�o�m�v�|�u�†�1	ž�o�m���o�=���-���m�;�‰���7�;�r�o�|���m�;�-�u�����u�-�v�l�;���v�|�-	ž�o�m�8

�1�o�m�ˆ�;�u�v�b�o�m���o�=���|�_�;���;�Š�b�v	ž�m�]���	�;�t�|�-���7�;�r�o�|�8

�b�m�v�|�-�t�t�-	ž�o�m���o�=���r�t�-�•�o�u�l���v�1�u�;�;�m���7�o�o�u�v���o�m���|�_�;���7�;�l�o�m�v�|�u�-	ž�o�m���v�;�1	ž�o�m�8

�†�r�]�u�-�7�;���o�=���|�_�;���ˆ�-�u�b�o�†�v���r�t�-�m�|���u�o�o�l�v�:

�&�m�-�‚�;�m�7�;�7���o�r�;�u�-	ž�o�m���b�v���r�t�-�m�m�;�7���o�m���|�_�;���‰�_�o�t�;���t�b�m�;���P�;�Š�1�;�r�|���b�m���|�_�;���‰�o�u�h�v�_�o�r�v�Q���P�����$�����|�‹�r�;�����o���“���P�&�$���Q�9���=�†�t�t�‹��
�7�u�b�ˆ�;�u�t�;�v�v���o�r�;�u�-	ž�o�m���‰�b�|�_���-�†�|�o�l�-	ž�1���‰�-�h�;���†�r���-�m�7���r�-�u�h�b�m�]�:

�$�_�;���l�-�f�o�u���1�o�m�v�|�u�-�b�m�|���o�=���|�_�b�v���r�u�o�f�;�1�|���b�v���m�o�|���|�o���b�l�r�;�7�;���7�-�b�t�‹���u�†�m�m�b�m�]���o�=���|�u�-�b�m�v�:���$�_�;���‰�o�u�h���|�_�;�u�;�=�o�u�;���|�-�h�;�v���r�t�-�1�;�� 
�-�|���m�b�]�_�|���-�m�7���|�_�;���m�;�1�;�v�v�-�u�‹���v�|�-	ž�o�m���1�t�o�v�†�u�;�v���P�‰�_�;�m���b�m�v�|�-�t�t�b�m�]���r�t�-�•�o�u�l���v�1�u�;�;�m���7�o�o�u�v�Q���o�u���t�b�m�;���1�t�o�v�†�u�;�v���P�7�†�u�b�m�]���|�;�v�|��
�r�_�-�v�;�v�Q���-�u�;���h�;�r�|���-�v���0�u�b�;�=���-�v���r�o�v�v�b�0�t�;�:�����m�|�;�u�=�-�1�b�m�]���‰�b�|�_���|�_�;���1�t�b�;�m�|�=�v���o�|�_�;�u���r�u�o�f�;�1�|�v���b�v���-���l�-�f�o�u���;�Š�r�;�1�|�-	ž�o�m�:

�"�+�"�$�!�����b�v���r�u�o�ˆ�b�7�b�m�]���|�;�1�_�m�b�1�-�t�7���v�†�r�;�u�ˆ�b�v�o�u�‹���-�m�7���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|���v�†�r�r�o�u�|���=�u�o�l���|�_�;���7�;�|�-�b�t�;�7���7�;�v�b�]�m���r�_�-�v�;��
�|�_�u�o�†�]�_���|�o���;�m�|�u�‹���b�m�|�o���v�;�u�ˆ�b�1�;�:���$�_�b�v���b�m�1�t�†�7�;�v���v�†�r�;�u�ˆ�b�v�b�m�]���-�m�7���|�;�v	ž�m�]���v�b�]�m�-�t�t�b�m�]���-�m�7���|�_�;���m�;�‰���u�o�t�t�b�m�]���v�|�o�1�h���-�v���‰�;�t�t��
�-�v���v�†�r�r�o�u�|���=�o�u���|�_�;���1�u�;�-	ž�o�m���o�=���-���m�;�‰���7�;�r�o�|�7���t�o�1�-�|�;�7���-�|���|�_�;�����u�-�v�l�;���v�|�-	ž�o�m�7���‰�;�v�|�;�u�m���|�;�u�l�b�m�†�v���o�=���t�b�m�;���”�:��

���†�|�o�l�-	ž�o�m
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ACTIVITIES

�'�U�L�Y�H�U�O�H�V�V

�7�H�V�W���	���F�R�P�P�L�V�V�L�R�Q�L�Q�J

�0�L�J�U�D�W�L�R�Q

�6�L�J�Q�D�O�O�L�Q�J

�5�R�O�O�L�Q�J���V�W�R�F�N

Depot

���‹���l�b�]�u�-	ž�m�]���|�o���l�o�7�;�u�m���v�b�]�m�-�t�t�b�m�]���v�‹�v�|�;�l�v�7��
�|�u�-�m�v�r�o�u�|���b�m�=�u�-�v�|�u�†�1�|�†�u�;���l�-�m�-�]�;�u�v���-�m�7��
�o�r�;�u�-�|�o�u�v���1�-�m���b�m�1�u�;�-�v�;���1�-�r�-�1�b�|�‹���0�‹���u�;�7�†�J
�1�b�m�]���_�;�-�7�‰�-�‹���-�m�7���;�m�_�-�m�1�b�m�]���u�;�v�b�t�b�;�m�1�;���b�m��
�|�_�;���|�u�-�m�v�r�o�u�|���m�;�|�‰�o�u�h�7���-�v���‰�;�t�t���-�v���u�;�7�†�1�b�m�]��
�_�†�l�-�m���b�m�|�;�u�ˆ�;�m	ž�o�m���-�m�7���������*�:

���m���-�†�|�o�l�-�|�;�7���†�u�0�-�m���o�u���v�†�0�†�u�0�-�m���t�b�m�;���1�-�m��
�-�t�v�o���1�†�|���7�o�‰�m���r�o�‰�;�u���1�o�m�v�†�l�r	ž�o�m���-�m�7��
�|�_�;�u�;�=�o�u�;���1�-�u�0�o�m���=�o�o�|�r�u�b�m�|�:

�$�o���;�m�v�†�u�;���v�†�1�1�;�v�v�=�†�t���l�b�]�u�-	ž�o�m�7���"�+�"�$�!����
�7�;�C�m�;�v���|�_�;���v�|�u�-�|�;�]�‹���u�b�]�_�|���-�|���|�_�;���0�;�]�b�m�m�b�m�]��
�o�=���|�_�;���r�u�o�f�;�1�|���-�m�7���;�m�v�†�u�;�v���|�_�-�|���;�Š�r�;�u	ž�v�;��
�=�u�o�l���-�t�t���u�;�t�;�ˆ�-�m�|���v�†�0�J�v�‹�v�|�;�l�v���-�u�;���†�v�;�7��
�|�_�u�o�†�]�_�o�†�|���|�_�;���r�u�o�f�;�1�|���t�b�=�;�1�‹�1�t�;���|�-�h�b�m�]��
�b�m�|�o���-�1�1�o�†�m�|���o�0�v�o�t�;�v�1�;�m�1�;�7���o�r�;�u�-	ž�o�m�v��
�-�m�7���1�o�v�|�:

#INTEGRATION#MIGRATION #OPERATIONS

���-�ˆ�b�m�]���-���1�o�l�r�t�;�|�;���†�m�7�;�u�v�|�-�m�7�b�m�]���o�=���|�_�;���|�;�1�_�J
�m�o�t�o�]�‹���]�-�r���0�;�|�‰�;�;�m���1�o�m�ˆ�;�m	ž�o�m�-�t���v�b�]�m�-�t�b�m�]��
�v�‹�v�|�;�l�v���-�m�7�������$�����|�;�1�_�m�o�t�o�]�‹�7���=�o�u���;�Š�-�l�r�t�;�7�� 
�b�v���;�v�v�;�m	ž�-�t���=�o�u���l�b�]�u�-	ž�o�m���|�o���-���7�u�b�ˆ�;�u�t�;�v�v���v�‹�v�|�;�l��
�|�o���0�;���v�†�1�1�;�v�v�=�†�t�:���"�+�"�$�!�����1�-�m�9

�7�;�ˆ�;�t�o�r���b�m�ˆ�;�v�|�l�;�m�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�8

�r�u�;�r�-�u�;���-���u�o�0�†�v�|���o�r�;�u�-	ž�m�]���r�t�-�m���=�o�u���-���t�b�m�;�7�� 
�-���]�u�o�†�r���o�=���t�b�m�;�v�7���-���1�o�l�r�t�;�|�;���m�;�|�‰�o�u�h�8

�-�v�v�;�v�v���|�_�;���1�o�m�7�b	ž�o�m���o�=���|�_�;���;�Š�b�v	ž�m�]���t�b�m�;�v���b�m��
�|�;�u�l�v���o�=���|�;�1�_�m�o�t�o�]�‹���o�0�v�o�t�;�v�1�;�m�1�;�7���†�m�†�v�;�7��
�u�;�l�-�b�m�b�m�]���1�-�r�-�1�b�|�‹�8

�;�v	ž�l�-�|�;���1�o�v�|���-�m�7���1�-�u�u�‹���o�†�|���ˆ�-�t�†�;���-�m�-�t�‹�v�b�v�8

�1�-�u�u�‹���o�†�|���r�u�;�t�b�l�b�m�-�u�‹���-�m�7���0�-�v�b�1���7�;�v�b�]�m�8

�v�†�r�;�u�ˆ�b�v�;���1�o�m�v�|�u�†�1	ž�o�m�8

�o�r	ž�l�b�Œ�;���r�_�-�v�b�m�]���|�o���u�;�7�†�1�;���o�r�;�u�-	ž�o�m�-�t�� 
�b�l�r�-�1�|�v�8

�b�m�|�;�]�u�-�|�;���v�†�0�J�v�‹�v�|�;�l�v�8

�r�u�o�7�†�1�;���|�;�v�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�8

�1�-�u�u�‹���o�†�u���=�-�1�|�o�u�‹���-�m�7���v�b�|�;���-�1�1�;�r�|�-�m�1�;���|�;�v	ž�m�]�8

�-�v�v�;�v�v���|�_�;���-�1�1�;�r�|�-�m�1�;���0�‹���|�_�;���u�o�t�t�b�m�]���v�|�o�1�h�� 
�o�=���m�;�‰���o�m�J�0�o�-�u�7���|�;�1�_�m�o�t�o�]�b�;�v�8

�†�m�7�;�u�|�-�h�;���v�|�-	ž�1���-�m�7���7�‹�m�-�l�b�1���|�;�v	ž�m�]�8

�-�v�v�;�v�v���|�_�;���u�;�t�†�b�u�;�l�;�m�|�v�����=�o�u���;�m�_�-�m�1�b�m�]���o�|�_�;�u��
�v�‹�v�|�;�l�v���b�m���|�_�;���=�u�-�l�;���o�=���|�_�;���u�;�b�m�=�o�u�1�;�l�;�m�|�� 
�o�=���|�_�;���|�u�-�m�v�r�o�u�|���o�@�;�u�8

�r�u�;�r�-�u�;���-�m�7���1�-�u�u�‹���o�†�|���|�_�;���l�b�]�u�-	ž�o�m���|�o�����u�-�7�;��
�o�=�����†�|�o�l�-	ž�o�m���t�;�ˆ�;�t���‘���|�o���“���P�7�u�b�ˆ�;�u�t�;�v�v�Q�:

How we can help

MODERNISATION

26 27



Chilean Railways, Chile

CLIENT : Empresa de los Ferrocarriles del Estado (EFE) 

OUR ROLE : Technical advisor          DATE : 2018 - 2019

�$�_�;���-�b�l���o�=���|�_�;���r�u�o�f�;�1�|���b�v���|�o���0�†�b�t�7���-�m���o�0�v�o�t�;�v�1�;�m�1�;���l�o�7�;�t���=�o�u�����_�b�t�;�-�m���u�-�b�t�‰�-�‹�v���|�o���r�u�o�ˆ�b�7�;�����
�����‰�b�|�_���|�_�;���l�;�-�m�v��
�|�o���l�-�m�-�]�;���b�|�v���-�v�v�;�|�v�7���0�‹���l�o�m�b�|�o�u�b�m�]���|�_�;�b�u���-�]�;�v���-�m�7���1�o�m�|�u�o�t�t�b�m�]���|�_�;�b�u���o�0�v�o�t�;�v�1�;�m�1�;�7���-�m�7���-�m�-�t�‹�v�b�m�]���|�_�;���b�l�r�-�1�|�v���o�=��
�7�;�|�;�u�b�o�u�-	ž�o�m�7���b�m���|�;�u�l�v���o�=���|�_�;���u�b�v�h�v���|�o���u�;�t�b�-�0�b�t�b�|�‹�7���-�ˆ�-�b�t�-�0�b�t�b�|�‹�7���l�-�b�m�|�-�b�m�-�0�b�t�b�|�‹���7�;�C�m�b�m�]���-�m�7���r�u�b�o�u�b	ž�v�b�m�]���b�m�ˆ�;�v�|�l�;�m�|�v�:

SYSTRA was responsible for:

�v�|�-�]�;���•���J���1�u�;�-	ž�m�]���-���1�o�l�r�t�;�|�;���u�;�]�b�v�|�;�u���o�=���u�-�b�t�‰�-�‹���-�v�v�;�|�v�7���b�7�;�m	ž�=�‹�b�m�]���1�o�_�;�u�;�m�|���]�u�o�†�r�v���P�|�;�1�_�m�o�t�o�]�‹�7���-�]�;�7���1�o�m�7�b�J
	ž�o�m�v���o�=���†�v�;�Q�7���-�m�7���1�o�m�7�†�1	ž�m�]���-���C�;�t�7���-�†�7�b�|���|�o���;�m�v�†�u�;���|�_�;���u�;�t�b�-�0�b�t�b�|�‹���o�=���|�_�;���-�v�v�;�|���7�-�|�-�0�-�v�;���-�m�7���-�v�v�;�v�v���|�_�;���v�|�-�|�;��
�o�=���|�_�;���-�v�v�;�|�v�8

�v�|�-�]�;���‘���J���-�v�v�;�v�v�b�m�]���|�_�;���v�|�-�|�;���o�=���-�v�v�;�|�v���-�1�1�o�u�7�b�m�]���|�o���”���1�u�b�|�;�u�b�-���7�;�|�;�u�l�b�m�;�7���0�‹���|�_�;���1�t�b�;�m�|�9���†�v�;�=�†�t���t�b�=�;�7�� 
�|�;�1�_�m�o�t�o�]�‹�7���r�;�u�=�o�u�l�-�m�1�;�7���;�m�ˆ�b�u�o�m�l�;�m�|���-�m�7���v�|�-�m�7�-�u�7�J�u�;�t�-�|�;�7���b�v�v�†�;�v�8

�v�|�-�]�;���’���J���0�†�b�t�7�b�m�]���-�m���o�0�v�o�t�;�v�1�;�m�1�;���l�o�7�;�t�9���-���1�u�o�v�v�J�=�†�m�1	ž�o�m�-�t���o�ˆ�;�u�ˆ�b�;�‰���o�=���|�_�;���v�|�-�|�;���o�=���-�t�t���-�v�v�;�|�v�� 
�-�m�7���-�m���-�]�;�b�m�]���l�o�7�;�t�7���|�o���;�v	ž�l�-�|�;���_�o�‰���l�†�1�_���t�b�=�;���b�v���t�;�[���b�m���|�_�;���-�v�v�;�|�v�8

�v�|�-�]�;���“���J���-�m���-�m�-�t�‹�v�b�v���o�=���u�-�b�t�‰�-�‹���u�b�v�h�v���t�b�m�h�;�7���|�o���-�v�v�;�|���o�0�v�o�t�;�v�1�;�m�1�;�8

�v�|�-�]�;���”���J���|�_�;���-�m�-�t�‹�v�b�v���o�=���!�����"���t�b�m�h�;�7���|�o���-�v�v�;�|���o�0�v�o�t�;�v�1�;�m�1�;�8

�v�|�-�]�;���u���J���v�†�]�]�;�v	ž�m�]���-�m���b�m�ˆ�;�v�|�l�;�m�|���r�u�o�]�u�-�l�l�;���|�o���7�;�-�t���‰�b�|�_���|�_�;���o�0�v�o�t�;�v�1�;�m�1�;���o�=���-�v�v�;�|�v�:

Enhanced Asset 
Management
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ACTIVITIES

�$�V�V�H�W���U�H�J�L�V�W�H�U���F�U�H�D�W�L�R�Q

�$�X�G�L�W�V

�$�V�V�H�W���V�W�D�W�H���D�V�V�H�V�V�P�H�Q�W

�&�U�H�D�W�H���R�E�V�R�O�H�V�F�H�Q�F�H���P�R�G�H�O

�5�L�V�N���H�Y�D�O�X�D�W�L�R�Q

�5�$�0�6���D�Q�D�O�\�V�L�V

�,�Q�Y�H�V�W�P�H�Q�W���S�U�R�J�U�D�P�P�H���S�U�R�S�R�V�L�W�L�R�Q

���7�;�m	ž�=�‹�b�m�]���-�m�7���l�o�m�b�|�o�u�b�m�]���|�_�;���1�o�l�r�o�m�;�m�|�v��
�o�=���|�_�;���|�u�-�m�v�r�o�u�|���v�‹�v�|�;�l�7���|�_�;�b�u���v�|�-�|�;���o�=��
�†�v�;���o�m���-���1�o�m	ž�m�†�o�†�v���0�-�v�b�v���-�t�t�o�‰�v���-���0�;�‚�;�u��
�r�t�-�m�m�b�m�]���o�=���|�_�;�b�u���l�-�b�m�|�;�m�-�m�1�;�� 
�-�m�7���u�;�r�t�-�1�;�l�;�m�|���‰�_�b�1�_���]�†�-�u�-�m�|�;�;��
�o�r	ž�l�†�l���r�;�u�=�o�u�l�-�m�1�;���-�|���-�m���o�r	ž�l�b�Œ�;�7��
���������*���F���������*���1�o�v�|�:

���-�m�-�]�b�m�]���|�_�;���b�m�=�o�u�l�-	ž�o�m���u�;�t�-	ž�ˆ�;���|�o���|�_�;��
transport system requires the grouping 
�o�=���_�;�|�;�u�o�]�;�m�;�o�†�v���v�o�†�u�1�;�v���o�=���b�m�=�o�u�l�-	ž�o�m��
�b�m���-���1�;�m�|�u�-�t���7�-�|�-�0�-�v�;���|�_�-�|���1�-�m���0�;���1�-�t�t�;�7��
�-���7�b�]�b�|�-�t���|�‰�b�m�7���-�m�7���r�o�v�v�b�0�t�‹���|�_�;���1�u�;�-	ž�o�m��
�o�=���l�b�v�v�b�m�]���7�-�|�-���0�‹���b�m�v�|�u�†�l�;�m	ž�m�]���|�_�;��
�;�t�†�b�r�l�;�m�|���b�m���1�o�m�ˆ�;�m	ž�o�m�-�t���o�u�����o�$�J�0�-�v�;�7����
�v�‹�v�|�;�l�v�:���$�_�;���r�u�o�1�;�v�v�b�m�]���-�m�7���†�v�;���o�=���|�_�b�v��
�b�m�=�o�u�l�-	ž�o�m���u�;�t�†�b�u�;�v���7�-�|�-���v�h�b�t�t�v�7���0�†�|���-�t�v�o��
�|�_�;���1�o�l�0�b�m�-	ž�o�m���o�=���7�-�|�-���l�-�m�-�]�;�l�;�m�|�F
�l�-�1�_�b�m�;���t�;�-�u�m�b�m�]���‰�b�|�_���b�m�r�†�|���=�u�o�l���|�;�1�_�J
�m�b�1�-�t���;�Š�r�;�u�|�v�:���	�o�b�m�]���v�o���‰�b�t�t���1�o�m�v�b�7�;�u�-�0�t�‹��
�b�m�1�u�;�-�v�;���v�-�ˆ�b�m�]�v���-�m�7���1�o�m�|�u�b�0�†�|�;���|�o���o�r	ž�J
�l�b�Œ�;���o�r�;�u�-	ž�o�m�v���-�m�7���l�-�b�m�|�;�m�-�m�1�;�:

#MAINTENANCE#MONITORING #PREDICTIVE

���-�u�u�‹���o�†�|�����������*�F�������*���|�u�-�7�;�J�o�@�7���u�b�v�h�F�1�o�v�|��
�-�m�-�t�‹�v�b�v���-�m�7���‰�_�-�|�J�b�=���v�1�;�m�-�u�b�o�v���|�o���_�;�t�r���7�;�C�m�;��
�|�_�;���0�;�v�|��	ž�l�;���b�m�|�;�u�ˆ�-�t���=�o�u���u�;�m�;�‰�-�t���o�=���|�_�;��
�-�v�v�;�|�v���1�o�m�v�b�7�;�u�b�m�]���|�_�;���=�†�t�C�t�l�;�m�|���o�=���|�_�;���-�]�u�;�;�7��
�"�;�u�ˆ�b�1�;�����;�ˆ�;�t�v�:��

�	�;�C�m�;���-���7�;�1�b�v�b�o�m�J�l�-�h�b�m�]���r�u�o�1�;�v�v���=�o�u���|�_�;���;�m�7�J
�o�=�J�t�b�=�;���l�-�m�-�]�;�l�;�m�|���o�=���|�_�;���-�v�v�;�|�v�7���‰�b�|�_���|�_�;��
�o�0�f�;�1	ž�ˆ�;���o�=���;�Š�|�u�-�1	ž�m�]���|�_�;���u�;�t�†�b�u�;�7���ˆ�-�t�†�;�7���-�|��
�|�_�;���t�o�‰�;�v�|���t�b�=�;�1�‹�1�t�;���1�o�v�|�7���b�m���-���v�†�v�|�-�b�m�-�0�t�;���‰�-�‹�:

Implement an asset management system 
�P�����"�Q���|�_�-�|���1�o�†�t�7���t�;�-�7���|�o���-�m�����"�����”�”�•�•�•�� 
�1�;�u	ž�C�1�-	ž�o�m���b�m���-�v�v�;�|���l�-�m�-�]�;�l�;�m�|�:��

�&�m�7�;�u�|�-�h�;���-�†�7�b�|�v�:

�	�;�C�m�;���l�-�b�m�|�;�m�-�m�1�;���v�|�u�-�|�;�]�b�;�v�:

�	�;�C�m�;���l�-�b�m�|�;�m�-�m�1�;���o�u�]�-�m�b�Œ�-	ž�o�m�:

���;�t�r���7�b�]�b	ž�Œ�;���l�-�b�m�|�;�m�-�m�1�;���†�v�b�m�]�����o�$�7���l�o�m�b�|�o�J
�u�b�m�]���_���v�†�r�;�u�ˆ�b�v�b�o�m�7���r�u�;�7�b�1	ž�ˆ�;���-�m�7���1�o�m�7�b	ž�o�m�-�t��
�l�-�b�m�|�;�m�-�m�1�;���-�m�7���_�‹�r�;�u�ˆ�b�v�b�o�m���P�1�o�m�v�o�t�b�7�-�|�;�7��
�v�†�r�;�u�ˆ�b�v�o�u�‹���v�‹�v�|�;�l�v�Q�:

How we can help

#OPEX #DATA �r���������������ƒ�������!����������

MODERNISATION
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Bogota L1, Colombia

CLIENT : Financiera de Desarrollo Nacional (FDN)         OUR ROLE : Technical Consultant           

DATE : 2017 - 2020

�$�_�b�v���b�v���|�_�;���C�u�v�|���l�;�|�u�o���t�b�m�;���b�m�����o�]�o�|�-�:

�$�_�;���t�b�m�;���1�o�m�v�b�v�|�v���o�=���-���‘�’�:�–�u���h�l���t�;�m�]�|�_���ˆ�b�-�7�†�1�|�7���-���’�•�����-���7�;�r�o�|���-�m�7���-�m���;�v	ž�l�-�|�;�7���1�-�r�-�1�b�|�‹���o�=���”�“�:�•�•�•���r�r�_�:

�"�+�"�$�!�����r�u�o�ˆ�b�7�;�7���|�_�;���=�o�t�t�o�‰�b�m�]���v�;�u�ˆ�b�1�;�v�9����

�7�;�v�b�]�m���P�b�m�1�t�†�7�b�m�]�����������r�u�o�7�†�1	ž�o�m�Q�8

�r�u�o�7�†�1�;���|�;�1�_�m�b�1�-�t���v�r�;�1�b�C�1�-	ž�o�m�v���=�o�u���-�t�t���|�;�1�_�m�b�1�-�t���7�b�v�1�b�r�t�b�m�;�v���b�m�1�t�†�7�b�m�]���|�u�-�1	ž�o�m���r�o�‰�;�u�7���v�b�]�m�-�t�t�b�m�]�7���1�o�m�|�u�o�t��
�v�‹�v�|�;�l�v�7���1�o�l�l�†�m�b�1�-	ž�o�m�v���v�‹�v�|�;�l�v�7���=�-�u�;���1�o�t�t�;�1	ž�o�m�7���u�o�t�t�b�m�]���v�|�o�1�h�7���!�����"�7���o�r�;�u�-	ž�o�m�v�7���l�-�b�m�|�;�m�-�m�1�;�8

�r�u�o�ˆ�b�7�;���|�;�1�_�m�b�1�-�t���-�v�v�b�v�|�-�m�1�;���=�o�u���|�u�-�m�v�-�1	ž�o�m���v�1�_�;�l�;���-�m�7���1�o�m�1�;�v�v�b�o�m���0�b�7�7�b�m�]�:
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ACTIVITIES

�&�R�Q�F�H�V�V�L�R�Q���W�H�Q�G�H�U���S�U�H�S�D�U�D�W�L�R�Q�� 
�	���H�Y�D�O�X�D�W�L�R�Q

�6�L�P�X�O�D�W�L�R�Q���R�I���R�S�H�U�D�W�L�R�Q�V

�'�L�P�H�Q�V�L�R�Q�L�Q�J

���u�;�r�-�u�-	ž�o�m���=�o�u���o�r�;�u�-	ž�o�m�v��
and maintenance

�)�_�;�m���-���m�;�‰���o�u���-�m���†�r�]�u�-�7�;�7���t�b�m�;���b�v���u�;�-�7�‹��
�|�o���|�-�h�;���r�-�v�v�;�m�]�;�u�v�7���|�_�;���v�l�o�o�|�_���|�u�-�m�v�b	ž�o�m��
to the transport operator can be gua�J
�u�-�m�|�;�;�7���b�=���b�|���b�v���r�u�;�r�-�u�;�7���‰�;�t�t���b�m���-�7�ˆ�-�m�1�;�:��

���‹���_�-�ˆ�b�m�]���-���v�_�-�7�o�‰���o�r�;�u�-�|�o�u���b�m���r�t�-�1�;��
�0�;�=�o�u�;���|�_�;���r�u�b�m�1�b�r�-�t���o�r�;�u�-�|�o�u���|�-�h�;�v���o�ˆ�;�u��
�l�;�-�m�v���|�_�-�|���o�r�;�u�-	ž�o�m�v���_�-�ˆ�;���-�t�u�;�-�7�‹���0�;�;�m��
�o�u�]�-�m�b�v�;�7���-�m�7���7�b�l�;�m�v�b�o�m�;�7���1�o�u�u�;�1�|�t�‹�:��
�$�_�;���v�_�-�7�o�‰���o�r�;�u�-�|�o�u���‰�b�t�t���7�;�C�m�;���-�m�7�F�o�u��
�o�r	ž�l�b�v�;���o�r�;�u�-	ž�o�m�v�7���v�;�|���u�;�v�o�†�u�1�;�v���t�;�ˆ�;�t�v��
�-�m�7���r�u�;�r�-�u�;���|�_�;��	ž�l�;�|�-�0�t�b�m�]�:

#MAINTENANCE#SUPPORT #OPERATION

���;�u�=�o�u�l���o�r�;�u�-	ž�m�]���v�|�†�7�b�;�v���b�m�1�t�†�7�b�m�]���1�o�l�r�t�;�Š��
�v�b�l�†�t�-	ž�o�m�v���o�=���t�b�m�;�v���o�u���m�;�|�‰�o�u�h�v�:

���u�o�ˆ�b�7�;���v�r�;�1�b�C�1���;�Š�r�;�u	ž�v�;���b�m���u�-�b�t���|�u�-�L�1�� 
�l�-�m�-�]�;�l�;�m�|�:

�	�;�C�m�;���|�_�;���v�‹�v�|�;�l�v���b�m�|�;�u�=�-�1�;�v�:

���u�o�ˆ�b�7�;���o�r�;�u�-�|�o�u���|�u�-�b�m�b�m�]�:

�"�b�Œ�;���v�;�u�ˆ�b�1�;���=�-�1�b�t�b	ž�;�v���P�7�;�r�o�|�v�7���]�-�u�-�]�;�v�Q�:

���v�v�b�v�|���|�o���1�o�u�u�;�1�|���-�m�‹���;�l�;�u�]�;�m�|���=�-�†�t�|�v���-�m�7��
�r�u�o�ˆ�b�7�;���l�-�b�m�|�;�m�-�m�1�;�7���7�u�b�ˆ�;�u���-�m�7���o�r�;�u�-�|�o�u�F
�1�o�m�|�u�o�t�t�;�u���|�u�-�b�m�b�m�]�:

���u�o�ˆ�b�7�;���-�7�ˆ�b�1�;���=�o�u���v�;�t�;�1	ž�m�]���|�_�;���o�r�;�u�-�|�o�u�:

�	�;�C�m�;���|�_�;���h�;�‹���r�;�u�=�o�u�l�-�m�1�;���b�m�7�b�1�-�|�o�u�v�:

���u�o�7�†�1�;���r�u�;�t�b�l�b�m�-�u�‹���o�r�;�u�-	ž�o�m���-�m�7�� 
�l�-�b�m�|�;�m�-�m�1�;���r�t�-�m�v�:

How we can help

#ORGANISATION #TRANSITION

�����)�ƒ���&�����	
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Secure & high-performance 
�1�o�l�l�†�m�b�1�-	ž�o�m�v
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���o�7�;�u�m���|�;�t�;�1�o�l�l�†�m�b�1�-	ž�o�m�v���v�‹�v�|�;�l�v��
�;�m�_�-�m�1�;���u�;�-�t�J	ž�l�;���1�o�m�m�;�1	ž�ˆ�b�|�‹���0�;�|�‰�;�;�m��
�-�t�t���r�-�u�|�v���o�=���|�_�;���o�r�;�u�-	ž�o�m�-�t���|�u�-�m�v�r�o�u�|��
�m�;�|�‰�o�u�h�:���$�_�b�v���-�t�v�o���_�;�t�r�v���|�o���u�;�7�†�1�;�� 
�o�r�;�u�-	ž�o�m�-�t���;�Š�r�;�m�7�b�|�†�u�;���-�v���o�r�;�u�-	ž�o�m�v�� 
�-�m�7���l�-�b�m�|�;�m�-�m�1�;���-�u�;���o�r	ž�l�b�Œ�;�7�:

�&�m�7�;�u�v�|�-�m�7�b�m�]���|�_�;���1�o�l�r�t�;�Š�b�|�‹���o�=���b�m�J
�|�u�o�7�†�1�b�m�]���l�o�7�;�u�m���|�;�t�;�1�o�l�l�†�m�b�1�-	ž�o�m�v��
�v�‹�v�|�;�l�v�7���|�_�-�|���1�o�m�v�|�-�m�|�t�‹���;�ˆ�o�t�ˆ�;�7���b�m�|�o���-�m��
�o�r�;�u�-	ž�o�m�-�t���;�m�ˆ�b�u�o�m�l�;�m�|���‰�b�t�t���_�;�t�r���u�;�7�†�1�;��
�|�_�;���b�l�r�-�1�|���o�m���|�u�-�b�m���l�o�ˆ�;�l�;�m�|�v�:

#IMPLEMENTATION#MIGRATION #TECHNOLOGIES

�	�;�ˆ�;�t�o�r���b�m�ˆ�;�v�|�l�;�m�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v 
�=�o�u���m�;�‰���|�;�1�_�m�o�t�o�]�b�;�v���v�†�1�_���-�v���”���:

���-�u�u�‹���o�†�|���r�u�;�t�b�l�b�m�-�u�‹���-�m�7���0�-�v�b�1���7�;�v�b�]�m�� 
�b�m�1�t�†�7�b�m�]���u�-�7�b�o���m�;�|�‰�o�u�h���1�o�ˆ�;�u�-�]�;���r�t�-�m�m�b�m�]�:

�"�†�r�;�u�ˆ�b�v�;���1�o�m�v�|�u�†�1	ž�o�m�:

���m�|�;�]�u�-�|�;���v�†�0�J�v�‹�v�|�;�l�v�:

���u�o�7�†�1�;���|�;�v�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�:

���;�t�r���-�m�7���7�;�C�m�;���r�;�u�=�o�u�l�-�m�1�;���|�_�u�;�v�_�o�t�7�v�7���v�;�u�ˆ�b�1�;��
�t�†�-�t�b�|�‹���|�-�u�]�;�|�v�7���=�†�m�1	ž�o�m�-�t���-�m�7���|�;�1�_�m�b�1�-�t���u�;�t�†�b�u�;�J
�l�;�m�|�v���=�o�u���m�;�‰���v�‹�v�|�;�l�v���b�m�1�t�†�7�b�m�]���‰�_�;�m���|�;�t�;�1�o�l��
�v�;�u�ˆ�b�1�;�v���m�;�;�7���|�o���0�;���v�_�-�u�;�7���0�;�|�‰�;�;�m���7�b�@�;�u�;�m�|��
�|�‹�r�;�v���o�=���†�v�;�u�v�:

���v�|�-�0�t�b�v�_���-�m�7���;�Š�;�1�†�|�;���-���1�t�;�-�u�t�‹���7�;�C�m�;�7���l�b�]�u�-	ž�o�m��
�r�t�-�m�:

���m�ˆ�;�v	ž�]�-�|�;���r�o�v�v�b�0�t�;���b�m�|�;�u�=�;�u�;�m�1�;���‰�b�|�_���m�;�b�]�_�0�o�J
�u�b�m�]���u�-�7�b�o���v�‹�v�|�;�l�v���o�†�|�v�b�7�;���|�_�;���|�u�-�m�v�r�o�u�|���m�;�|�‰�o�u�h��
�-�m�7���u�;�v�o�t�ˆ�;���|�_�;�l�:

���-�u�u�‹���o�†�|���|�;�1�_�m�b�1�-�t���-�m�7���=�†�m�1	ž�o�m�-�t���|�;�v	ž�m�]���o�=��
�|�;�t�;�1�o�l�l�†�m�b�1�-	ž�o�m�v���v�‹�v�|�;�l�v���b�m�1�t�†�7�b�m�]���7�‹�m�-�l�b�1��
�|�;�v	ž�m�]�:

���u�b�m�]���h�m�o�‰�t�;�7�]�;���7�b�u�;�1�|�t�‹���=�u�o�l���v�|�-�m�7�-�u�7�b�Œ�-	ž�o�m��
�]�u�o�†�r�v���‰�_�;�u�;���"�+�"�$�!�����1�o�m�|�u�b�0�†�|�;�v���-�m�7���b�l�r�t�;�J
�l�;�m�|���b�|���b�m���|�_�;���1�o�m�|�;�Š�|���o�=���-�m���o�r�;�u�-	ž�o�m�-�t�� 
�|�u�-�m�v�r�o�u�|���m�;�|�‰�o�u�h�:�����Š�-�l�r�t�;�v���o�=���]�u�o�†�r�v���b�m�1�t�†�7�;�9��
�&�����F�&���
���7���������$�7�����$�"�����!�-�b�t���$�;�t�;�1�o�l�l�†�m�b�1�-�J
	ž�o�m�v�:

How we can help

ACTIVITIES

�'�H�V�L�J�Q

�3�U�R�F�X�U�H�P�H�Q�W

�,�Q�V�W�D�O�O�D�W�L�R�Q

�7�H�V�W���	���F�R�P�P�L�V�V�L�R�Q�L�Q�J

�%�U�L�Q�J�L�Q�J���L�Q�W�R���V�H�U�Y�L�F�H

�2�S�H�U�D�W�L�R�Q�V

Maintenance

Nimes-Montpellier mixed conventional/ 
high speed rail, France

�����)�ƒ���&�����	

CLIENT : Réseau Ferré de France (RFF) - GIE Oc’Via           

OUR ROLE : General Consultant - Lead Consultant         DATE : 2012 - 2017

�"�+�"�$�!�����‰�-�v���b�m���1�_�-�u�]�;���o�=���-�m���b�m�|�;�]�u�-�|�;�7���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|���1�o�m�v�o�u	ž�†�l���o�m���0�;�_�-�t�=���o�=���|�_�;�������=�(������
���o�m�v�|�u�†�1	ž�o�m���1�o�m�v�o�u	ž�†�l�:���$�_�b�v���‰�-�v���|�_�;���C�u�v�|���>�l�b�Š�;�7�?���-�m�7���v�1�-�t�-�0�t�;���m�;�‰���t�b�m�;�7���7�;�v�b�]�m�;�7���|�o���-�1�1�o�l�l�o�7�-�|�;���0�o�|�_��
�r�-�v�v�;�m�]�;�u���-�m�7���=�u�;�b�]�_�|���|�u�-�L�1�:���$�_�b�v�����"�!���b�v���v�•�h�l���t�o�m�]���P�-���l�-�b�m���v�;�1	ž�o�m���o�=���u�•�h�l���0�;�|�‰�;�;�m�����-�m�7�†�;�t���-�m�7�����-�‚�;�v��
�-�m�7���‘�•�h�l���o�=���1�o�m�m�;�1	ž�o�m���v�;�1	ž�o�m�v�Q�:����

���v���r�-�u�|���o�=���|�_�b�v���‘�”�J�‹�;�-�u���r�†�0�t�b�1�J�r�u�b�ˆ�-�|�;���r�-�u�|�m�;�u�v�_�b�r���P�������Q���"�+�"�$�!�����‰�-�v���u�;�v�r�o�m�v�b�0�t�;���=�o�u�9

�|�_�;���r�u�;�t�b�l�b�m�-�u�‹�7���0�-�v�b�1���-�m�7���7�;�|�-�b�t�;�7���7�;�v�b�]�m���=�o�u���-�t�b�]�m�l�;�m�|�7���v�|�u�†�1�|�†�u�;�v�7���v�‹�v�|�;�l�v���-�m�7���;�-�u�|�_�‰�o�u�h�v�8

�u�;�ˆ�b�v�;�7���r�u�;�t�b�l�b�m�-�u�‹���7�;�v�b�]�m�8

�v�‹�v�|�;�l�v���;�m�]�b�m�;�;�u�b�m�]�8

�b�m�|�;�]�u�-	ž�o�m���-�m�7���7�‹�m�-�l�b�1���|�;�v	ž�m�]���K���]�;�m�;�u�-�t���l�-�m�-�]�;�l�;�m�|���o�=���|�_�;���|�;�v�|���-�m�7���1�o�l�l�b�v�v�b�o�m�b�m�]���-�1	ž�ˆ�b	ž�;�v�8

�l�-�m�-�]�;�l�;�m�|���o�=���1�o�m�v�|�u�†�1	ž�o�m���‰�o�u�h�7���v�-�=�;�|�‹���|�u�-�b�m�b�m�]�7���-�v�v�†�u�-�m�1�;�:

�"�+�"�$�!�����‰�-�v���f�o�b�m�|�t�‹���u�;�v�r�o�m�v�b�0�t�;���=�o�u���|�_�;���7�;�v�b�]�m�7���|�_�;���r�u�o�1�†�u�;�l�;�m�|�7���|�_�;���b�m�v�|�-�t�t�-	ž�o�m�7���|�_�;���|�;�v	ž�m�]���-�m�7���|�_�;�� 
�0�u�b�m�]�b�m�]���b�m�|�o���v�;�u�ˆ�b�1�;���o�=���-�t�t���o�=���|�_�;���o�r�;�u�-	ž�o�m�-�t���|�;�t�;�1�o�l�l�†�m�b�1�-	ž�o�m�v���v�‹�v�|�;�l�v���=�o�u���|�_�b�v���m�;�‰���t�b�m�;�:

#OBSOLESCENCE
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Orléans Métropole, France

CLIENT : Orleans Métropole 

OUR ROLE : Technical consultant          DATE : 2019 - 2023

�$�_�;���r�u�o�f�;�1�|���b�v���|�o���v�|�-�u�|���l�b�]�u�-	ž�o�m���|�o���0�†�v�;�v���|�_�-�|���u�†�m���o�m���1�t�;�-�m���;�m�;�u�]�‹�:���$�_�;���1�†�u�u�;�m�|���Y�;�;�|���b�v���1�o�l�r�u�b�v�;�7���o�=���‘�•�“���0�†�v�;�v�7��
�b�m�1�t�†�7�b�m�]���•�u���-�u	ž�1�†�t�-�|�;�7�7���v�•���u�b�]�b�7�v�7���”�•���o�|�_�;�u�v���P�l�b�7�b���-�m�7���l�b�m�b�0�†�v�;�v�Q�:�����†�u�1�_�-�v�b�m�]�7���-�v�v�b�v	ž�m�]���‰�b�|�_���-�1�1�;�r�|�-�m�1�;�7���r�_�-�J
�v�b�m�]���|�_�;���7�;�r�t�o�‹�l�;�m�|���o�=���0�†�v�;�v���o�ˆ�;�u���|�_�;���t�b�=�;���o�=���|�_�;���r�u�o�f�;�1�|�7���-�u�;���b�m�1�t�†�7�;�7���b�m���|�_�;���o�r�;�u�-	ž�o�m�:���"�+�"�$�!�����b�v���u�;�v�r�o�m�v�b�0�t�;��
�=�o�u���l�-�m�-�]�b�m�]���|�_�;���7�;�r�t�o�‹�l�;�m�|���o�=���|�_�;���v�t�o�‰���1�_�-�u�]�;���v�‹�v�|�;�l���b�m���|�_�;���7�;�r�o�|���-�v���‰�;�t�t���-�v���r�u�o�ˆ�b�7�b�m�]���C�m�-�m�1�b�-�t���-�m�7���t�;�]�-�t��
�v�;�u�ˆ�b�1�;�v�:���"�+�"�$�!�����b�v���-�t�v�o���u�;�v�r�o�m�v�b�0�t�;���=�o�u���1�o�m�|�u�-�1�|���l�-�m�-�]�;�l�;�m�|�:��

�$�u�-�m�v�b	ž�o�m���|�o���1�t�;�-�m���0�†�v���|�u�-�m�v�r�o�u�|
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ACTIVITIES

�$�G�D�S�W���G�H�S�R�W�V

�3�U�R�F�X�U�H�P�H�Q�W���R�I���Y�H�K�L�F�O�H�V

�(�O�H�F�W�U�R�P�R�E�L�O�W�\�$�u�-�m�v�r�o�u�|���-�†�|�_�o�u�b	ž�;�v���-�m�7���o�r�;�u�-�|�o�u�v�� 
�-�u�;���|�u�-�m�v�b	ž�o�m�b�m�]���;�Š�b�v	ž�m�]���7�b�;�v�;�t���r�o�‰�;�u�;�7��
�0�†�v�;�v���|�o���r�u�o�ˆ�b�7�;���-���l�o�0�b�t�b�|�‹���v�;�u�ˆ�b�1�;���‰�b�|�_��
�Œ�;�u�o���o�u���t�o�‰�������‘���;�l�b�v�v�b�o�m�v���-�m�7���m�o�b�v�;��
�r�o�t�t�†	ž�o�m���|�u�-�m�v�r�o�u�|�-	ž�o�m���v�o�t�†	ž�o�m�v�:��

�"�|�-�u	ž�m�]���=�u�o�l���|�_�;���|�u�-�m�v�r�o�u�|�-	ž�o�m���m�;�;�7�v��
�-�m�7���-�1�1�†�u�-�|�;���;�m�;�u�]�‹���1�o�m�v�†�l�r	ž�o�m���=�o�u�;�J
�1�-�v�|�v�7���|�_�;���1�_�-�t�t�;�m�]�;���b�v���|�o���l�-�h�;���|�_�;���0�;�v�|��
�1�_�o�b�1�;���o�=���;�m�;�u�]�‹���v�o�†�u�1�;�v���P�;�t�;�1�|�u�b�1�7���m�-�|�†�u�-�t��
�]�-�v�7���_�‹�7�u�o�]�;�m�Q���0�-�v�;�7���o�m���v�|�-�|�;���o�=���|�_�;���-�u�|��
�v�o�t�†	ž�o�m�v���-�m�7���u�;�ˆ�b�v�b�|���b�|���u�;�]�†�t�-�u�t�‹�7���]�b�ˆ�;�m�� 
�|�_�;���u�-�r�b�7���;�ˆ�o�t�†	ž�o�m���o�=���|�;�1�_�m�o�t�o�]�‹�:

�$�_�;���l�-�b�m���r�-�u�-�l�;�|�;�u�v���1�o�m�v�b�7�;�u�;�7���|�o�� 
�o�r	ž�l�b�Œ�;�����������*���-�m�7���������*���-�u�;�9���u�-�m�]�;�7��
�0�†�v���†�m�b�|���1�o�v�|�7���b�m�=�u�-�v�|�u�†�1�|�†�u�;���b�m�v�|�-�t�t�-	ž�o�m��
�1�o�v�|�7���;�m�;�u�]�‹���1�o�v�|�7���1�_�-�u�]�b�m�]�F�u�;�=�†�;�t�t�b�m�]��
	ž�l�;�v���-�m�7���r�o�v�v�b�0�t�‹���u�;�]�†�t�-�|�o�u�‹���1�o�m�v�|�u�-�b�m�|�v�:

�&�m�7�;�u�|�-�h�;���=�;�-�v�b�0�b�t�b�|�‹���v�|�†�7�b�;�v�7���1�o�l�r�-�u�b�m�]���;�m�;�u�]�‹��
�v�o�†�u�1�;�v���o�r	ž�o�m�v�:��

���-�v�;�7���o�m���1�o�l�l�;�u�1�b�-�t���v�;�u�ˆ�b�1�;���m�;�;�7���-�m�7���r�u�o�f�;�1	ž�o�m�v�9

�;�v	ž�l�-�|�;���;�m�;�u�]�‹���1�o�m�v�†�l�r	ž�o�m���=�o�u�;�1�-�v�|�v���-�m�7��
�ˆ�;�_�b�1�t�;���u�-�m�]�;�8

�7�;�C�m�;���|�_�;���0�†�v���Y�;�;�|���-�m�7���|�_�;���1�_�-�u�]�b�m�]���F���u�;�=�†�;�t�t�b�m�] 
�b�m�=�u�-�v�|�u�†�1�|�†�u�;�:

���r	ž�l�b�v�;���1�_�-�u�]�b�m�]���F���u�;�=�†�;�t�t�b�m�]���v�|�u�-�|�;�]�‹���|�o���o�r	ž�l�b�v�;��
���������*���_���������*���-�m�7���t�b�l�b�|���b�l�r�-�1�|���o�=���u�;�]�†�t�-�|�o�u�‹��
constraints:

�v�t�o�‰���-�m�7���=�-�v�|���1�_�-�u�]�b�m�]���v�o�t�†	ž�o�m�v�8

�1�_�-�u�]�b�m�]���v�1�_�;�7�†�t�b�m�]���|�o���t�b�l�b�|���r�;�-�h�v���-�m�7���1�_�-�u�]�b�m�]���F��
�u�;�=�†�;�t�t�b�m�]���b�m�=�u�-�v�|�u�†�1�|�†�u�;���v�b�Œ�b�m�]�:

�"�†�r�r�o�u�|���;�m�;�u�]�‹���1�o�m�|�u�-�1�|�v���m�;�]�o	ž�-	ž�o�m���‰�b�|�_���r�u�o�ˆ�b�7�;�u�v�:

���u�;�r�-�u�;���r�u�;�t�b�l�b�m�-�u�‹���-�m�7���7�;�|�-�b�t�;�7���7�;�v�b�]�m�v�:

���u�;�r�-�u�;���1�-�t�t�v���=�o�u���|�;�m�7�;�u�v���-�m�7���1�-�u�u�‹�b�m�]���o�†�|���|�;�m�7�;�u��
�;�ˆ�-�t�†�-	ž�o�m�:

�&�m�7�;�u�|�-�h�;���b�l�r�t�;�l�;�m�|�-	ž�o�m���l�-�m�-�]�;�l�;�m�|���-�v���‰�;�t�t�� 
�-�v���ˆ�;�u�b�C�1�-	ž�o�m���-�m�7���ˆ�-�t�b�7�-	ž�o�m���†�m	ž�t���1�o�l�l�;�u�1�b�-�t�� 
�o�r�;�u�-	ž�o�m�:

How we can help

#OPERATIONS #MIGRATION DIMENSIONING
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SYSTRA’s approach

�"�+�"�$�!�����-�b�l�v���|�o���]�b�ˆ�;���1�t�b�;�m�|�v���-���1�o�l�r�t�;�|�;���ˆ�b�;�‰���o�=���|�_�;�b�u���;�m�;�u�]�‹���1�o�m�v�†�l�r	ž�o�m���b�m���u�;�t�-	ž�o�m���|�o���|�u�-�L�1���t�;�ˆ�;�t�v���-�m�7��
�r�u�o�ˆ�b�7�;���r�u�;�7�b�1	ž�o�m�v���0�-�v�;�7���o�m���ˆ�-�u�b�o�†�v���o�r�;�u�-	ž�o�m�-�t���v�1�;�m�-�u�b�o�v�:

�&�v�b�m�]���7�b�]�b�|�-�t���|�;�1�_�m�o�t�o�]�‹���-�m�7���7�-�|�-���r�t�-�•�o�u�l�v�7���"�+�"�$�!�����l�-�r�v���;�t�;�1�|�u�b�1�b�|�‹���1�o�m�v�†�l�r	ž�o�m���0�-�v�;�7���o�m���m�o�m�J�b�m�|�u�†�v�b�ˆ�;��
�l�;�-�v�†�u�;�l�;�m�|�v�:���$�_�b�v���7�-�|�-���b�v���|�_�;�m���-�m�-�t�‹�v�;�7���†�v�b�m�]���l�-�1�_�b�m�;���t�;�-�u�m�b�m�]���-�m�7���1�o�l�0�b�m�;�7���‰�b�|�_���-�m�-�t�‹�v�b�v���0�‹���;�Š�r�;�u�|�v��
�|�o���r�u�o�ˆ�b�7�;���7�;�|�-�b�t�;�7���u�;�1�o�l�l�;�m�7�-	ž�o�m�v���‰�_�b�1�_���1�o�†�t�7���b�m�1�t�†�7�;���l�o�7�b�=�‹�b�m�]���7�u�b�ˆ�b�m�]���v�|�‹�t�;�v���o�u���o�r�;�u�-	ž�o�m�v���-�|���1�;�u�|�-�b�m��
	ž�l�;�v���|�o���b�m�|�;�t�t�b�]�;�m�|�t�‹���-�m�7���7�‹�m�-�l�b�1�-�t�t�‹���u�;�7�†�1�;���;�m�;�u�]�‹���1�o�m�v�†�l�r	ž�o�m�:

Energy management  
�_���o�r	ž�l�b�v�-	ž�o�m
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ACTIVITIES

IoT

�'�D�W�D���D�Q�D�O�\�V�L�V

�0�D�F�K�L�Q�H���O�H�D�U�Q�L�Q�J

�$�‹�r�b�1�-�t�t�‹�7���•�w���o�=���������*���b�v���t�b�m�h�;�7���|�o���;�m�;�u�]�‹�:��
���m�;�u�]�‹���0�b�t�t���v�-�ˆ�b�m�]�v���1�-�m���0�;���l�-�7�;���‰�b�|�_��
�l�b�m�b�l�†�l���b�m�ˆ�;�v�|�l�;�m�|���†�v�b�m�]���l�;�-�v�†�u�;�l�;�m�|�v��
�-�m�7���-�m�-�t�‹�v�b�v���P�1�o�l�r�-�u�;�7���‰�b�|�_���o�|�_�;�u�� 
�l�;�|�_�o�7�o�t�o�]�b�;�v�7���l�o�u�;���;�Š�r�;�m�v�b�ˆ�;���-�m�7��	ž�l�;��
�1�o�m�v�†�l�b�m�]�Q�:

���‹���l�;�-�v�†�u�b�m�]���u�;�-�t�J	ž�l�;���1�o�m�v�†�l�r	ž�o�m���-�|�� 
�-���ˆ�;�_�b�1�t�;���t�;�ˆ�;�t���-�v���‰�;�t�t���-�v���-�|���|�_�;���b�m�=�u�-�v�|�u�†�1�J
�|�†�u�;���t�;�ˆ�;�t�7���r�o�|�;�m	ž�-�t���b�l�r�u�o�ˆ�;�l�;�m�|�v���-�u�;�-�v��
�1�-�m���0�;���b�7�;�m	ž�C�;�7�:��

���-�r���|�_�;���;�m�;�u�]�‹���1�o�m�v�†�l�r	ž�o�m���-�m�7���r�u�o�ˆ�b�7�;���o�r	ž�l�b�J
�v�-	ž�o�m���v�;�u�ˆ�b�1�;�v���0�-�v�;�7���o�m���l�b�m�b�l�†�l���m�o�m�J�b�m�|�u�†�v�b�ˆ�;��
�l�;�-�v�†�u�;�l�;�m�|�v���-�m�7���l�-�1�_�b�m�;���t�;�-�u�m�b�m�]�:

���u�o�ˆ�b�7�;���|�_�;���=�o�t�t�o�‰�b�m�]���t�;�ˆ�;�t�v���o�=���v�;�u�ˆ�b�1�;�7���†�v�b�m�]���-�m��
�;�m�;�u�]�‹���;�L�1�b�;�m�1�‹���7�b�-�]�m�o�v�b�v���|�o�o�t�7���;�m�;�u�]�‹���l�;�-�v�†�u�;�J
�l�;�m�|�v�7���7�-�|�-���r�t�-�•�o�u�l���-�m�7���-�r�r�t�b�1�-	ž�o�m�v�:

Basic:���b�m�v�|�u�†�l�;�m�|�-	ž�o�m���o�m�t�‹���³���7�-�|�-���_�o�v	ž�m�]�� 
�³���u�;�r�o�u	ž�m�]���7�-�v�_�0�o�-�u�7�v���P�m�;�1�;�v�v�-�u�‹���=�o�u���-�†�7�b�|�v�� 
�-�m�7���=�o�t�t�o�‰���†�r�Q�:

Advanced: ���-�v�b�1���r�t�†�v���|�u�-�1	ž�o�m���v�‹�v�|�;�l���v�b�l�†�t�-	ž�o�m��
�P�m�;�1�;�v�v�-�u�‹���=�o�u���v�‹�v�|�;�l���7�;�;�r���;�m�;�u�]�‹���Y�o�‰�v���†�m�7�;�u�v�J
�|�-�m�7�b�m�]�Q�:

Advanced+:�����7�ˆ�-�m�1�;�7���r�t�†�v���;�m�;�u�]�‹���;�L�1�b�;�m�1�‹��
�b�l�r�u�o�ˆ�;�l�;�m�|���v�1�;�m�-�u�b�o�v���v�b�l�†�t�-	ž�o�m�v���P�m�;�1�;�v�v�-�u�‹�� 
�=�o�u���m�;�‰���0�†�v�b�m�;�v�v���r�t�-�m�v�Q�:

How we can help

#ENERGY #OPTIMISATION #CONSUMPTION

MODERNISATION

Energy consumption in relation to operations
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Edinburgh to Glasgow improvement program, UK

CLIENT : Costain          OUR ROLE :���/�H�D�G���(�O�H�F�W�U�L���F�D�W�L�R�Q���'�H�V�L�J�Q�H�U          DATE : 2014 - 2018

�$�_�;���r�u�o�f�;�1�|���b�v���|�_�;���C�u�v�|���l�-�f�o�u���r�u�o�f�;�1�|���o�m���&�����l�-�b�m�t�b�m�;���u�-�b�t���m�;�|�‰�o�u�h�:�����[�;�u���_�;�t�r�b�m�]���|�_�;���1�o�m�|�u�-�1�|�o�u�����(�����t�v�|�o�l�7��
���-�0�1�o�1�h���-�m�7�����o�v�|�-�b�m���|�o���‰�b�m���|�_�;���|�;�m�7�;�u�7���"�+�"�$�!�����0�;�1�-�l�;���|�_�;���;�Š�1�t�†�v�b�ˆ�;���7�;�v�b�]�m�;�u���o�=�����o�v�|�-�b�m���|�o���7�;�t�b�ˆ�;�u���|�_�;��
�;�t�;�1�|�u�b�C�1�-	ž�o�m���;�m�]�b�m�;�;�u�b�m�]�:���&�m�7�;�u���-�m���b�m�m�o�ˆ�-	ž�ˆ�;�����t�t�b�-�m�1�;���v�1�_�;�l�;���‰�_�;�u�;�0�‹���o�†�u���1�t�b�;�m�|�����o�v�|�-�b�m���_�-�v���7�;�v�b�]�m�� 
�-�m�7���0�†�b�t�|���u�;�v�r�o�m�v�b�0�b�t�b	ž�;�v���=�o�u���|�_�;���b�l�r�t�;�l�;�m�|�-	ž�o�m���o�=���|�_�;���r�u�o�f�;�1�|�7���"�+�"�$�!�����b�v���b�m���1�_�-�u�]�;���o�=�����;�m�]�b�m�;�;�u�b�m�]�7���7�;�v�b�]�m��
�=�o�u���1�o�m�v�|�u�†�1	ž�o�m���-�m�7���v�b�|�;���;�m�]�b�m�;�;�u�b�m�]���v�†�r�r�o�u�|���=�o�u�9��

���ˆ�;�u�_�;�-�7�����b�m�;�����t�;�1�|�u�b�C�1�-	ž�o�m���P�������Q�8

���o�‰�;�u���"�†�r�r�t�‹���P�t�b�l�b�|�;�7�Q�8

���b�ˆ�b�t���‰�o�u�h�v���P���������v�†�r�r�o�u�|�v���-�m�7���=�o�†�m�7�-	ž�o�m�v���-�m�7���1�b�ˆ�b�t���;�m�]�b�m�;�;�u�b�m�]���‰�o�u�h�v���=�o�u���v�‰�b�|�1�_�b�m�]���v�|�-	ž�o�m�v�Q�7�� 
�’�•�•�•���=�o�†�m�7�-	ž�o�m�v���_���‘�u�•�•���v�|�u�†�1�|�†�u�;�v�: 
 
�"�+�"�$�!�����‰�-�v���u�;�v�r�o�m�v�b�0�t�;���=�o�u�9

concept design 

�J�������������u�;�t�b�l�b�m�-�u�‹���7�;�v�b�]�m���v�r�;�1�b�C�1�-	ž�o�m�:

�J�������������u�;�t�b�l�b�m�-�u�‹���7�;�v�b�]�m���7�u�-�‰�b�m�]�v�:

�J���"�†�0�v�|�-	ž�o�m�����u�;�t�b�l�b�m�-�u�‹���t�-�‹�o�†�|���7�;�v�b�]�m�:

���t�;�1�|�u�b�C�1�-	ž�o�m
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ACTIVITIES

�'�H�W�D�L�O�H�G���G�H�V�L�J�Q

�2�Y�H�U�K�H�D�G���O�L�Q�H���H�O�H�F�W�U�L���F�D�W�L�R�Q������ 
�F�D�W�H�Q�D�U�\

�(�O�H�F�W�U�R�P�D�J�Q�H�W�L�F���F�R�P�S�D�W�L�E�L�O�L�W�\
���t�;�1�|�u�b�C�1�-	ž�o�m���b�v���-���]�t�o�0�-�t���v�o�t�†	ž�o�m���=�o�u�9��

�o�0�|�-�b�m�b�m�]���;�m�_�-�m�1�;�7���r�;�u�=�o�u�l�-�m�1�;��
�P�=�u�;�t�†�;�m�1�‹�7���1�o�l�l�;�u�1�b�-�t���v�r�;�;�7���;�|�1�:�Q�8��

�]�b�ˆ�b�m�]���-���0�;�‚�;�u���v�†�v�|�-�b�m�-�0�t�;���u�;�v�r�o�m�v�;���|�o��
�]�t�o�0�-�t���‰�-�u�l�b�m�]�8

�o�r�;�u�-	ž�o�m�v���o�m���u�-�b�t���v�;�]�l�;�m�|�v���-�t�t�o�‰�v���†�v���|�o��
�l�;�v�_���-���m�;�|�‰�o�u�h�8

���-�t�-�m�1�b�m�]���1�o�v�|���-�m�7���0�;�m�;�C�|�v���0�‹���o�r	ž�l�b�v�b�m�]��
technical choices helps ensure the most 
�-�r�r�u�o�r�u�b�-�|�;���|�;�1�_�m�o�t�o�]�‹���-�m�7���v�o�t�†	ž�o�m���b�v��
�1�_�o�v�;�m�:

How we can help

#MIGRATION #TECHNICAL #OPTIMISATION #CAPEX #OPEX #EMC #AESTHETICS #ENERGY EFFICIENCY

�"�+�"�$�!�����_�-�v���1�o�m�v�b�7�;�u�-�0�t�;���;�Š�r�;�u�b�;�m�1�;���o�=���;�t�;�1�J
�|�u�b�C�1�-	ž�o�m���=�o�u���-�t�t���|�‹�r�;�v���o�=���|�u�-�m�v�r�o�u�|���l�o�7�;�v�7���b�m��
�l�-�b�m�t�b�m�;���u�-�b�t�‰�-�‹���P�u�;�]�b�o�m�-�t�7���_�b�]�_���v�r�;�;�7���-�m�7���ˆ�;�u�‹��
�_�b�]�_���v�r�;�;�7�Q���-�v���‰�;�t�t���-�v���b�m���†�u�0�-�m���-�u�;�-�v���P�|�u�o�t�t�;�‹�0�†�v�7��
�|�u�-�l�F�t�b�]�_�|���u�-�b�t�7���l�;�|�u�o���-�m�7���v�†�0�†�u�0�-�m���u�-�b�t�Q�:�� 
���†�u���v�;�u�ˆ�b�1�;�v���b�m�1�t�†�7�;�9

�7�;�ˆ�;�t�o�r���b�m�ˆ�;�v�|�l�;�m�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�8

�;�v	ž�l�-�|�;���1�o�v�|���-�m�7���1�-�u�u�‹���o�†�|���ˆ�-�t�†�;���-�m�-�t�‹�v�b�v�8

�r�;�u�=�o�u�l���v�|�-	ž�1���-�m�7���7�‹�m�-�l�b�1���v�b�l�†�t�-	ž�o�m�v�8

�r�u�o�7�†�1�;���=�;�;�7�b�m�]���-�m�7���v�;�1	ž�o�m�b�m�]���7�b�-�]�u�-�l�v�8

�7�;�v�b�]�m���o�ˆ�;�u�_�;�-�7���t�b�m�;���-�m�7���r�o�‰�;�u���v�†�r�r�t�‹�� 
�v�‹�v�|�;�l�v�8

�7�;�v�b�]�m���o�r	ž�l�Œ�;�7���v�o�t�†	ž�o�m�v���l�b�Š�b�m�]���o�ˆ�;�u�_�;�-�7��
�1�o�m�|�-�1�|���t�b�m�;�v���-�m�7���;�l�0�;�7�7�;�7���;�m�;�u�]�‹�8

�1�-�u�u�‹���o�†�|���r�u�;�t�b�l�b�m�-�u�‹���-�m�7���0�-�v�b�1���7�;�v�b�]�m�8

�1�-�u�u�‹���o�†�|���7�;�|�-�b�t�;�7���7�;�v�b�]�m�v�8

�†�m�7�;�u�|�-�h�;���]�-�†�]�b�m�]���v�|�†�7�b�;�v���=�o�u���o�ˆ�;�u�_�;�-�7���t�b�m�;��
�b�m�=�u�-�v�|�u�†�1�|�†�u�;�8

�r�u�;�r�-�u�;���;�-�u�|�_�b�m�]���v�r�;�1�b�C�1�-	ž�o�m�v�8

�r�;�u�=�o�u�l�����������v�|�†�7�b�;�v�8

�v�†�r�;�u�ˆ�b�v�;���1�o�m�v�|�u�†�1	ž�o�m�8

�b�m�|�;�]�u�-�|�;���v�†�0�J�v�‹�v�|�;�l�v�8

�r�u�o�7�†�1�;���|�;�v�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�8

�1�-�u�u�‹���o�†�|���=�-�1�|�o�u�‹���-�m�7���v�b�|�;���-�1�1�;�r�|�-�m�1�;���|�;�v	ž�m�]�8

�†�m�7�;�u�|�-�h�;���v�|�-	ž�1���-�m�7���7�‹�m�-�l�b�1���|�;�v	ž�m�]�:

MODERNISATION

detailed design

�J�������������o�m�v�|�u�†�1	ž�o�m���7�;�v�b�]�m�:

�J���"�†�0�v�|�-	ž�o�m���
�b�m�-�t���t�-�‹�o�†�|���7�;�v�b�]�m�:
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Dubai tram, UAE

CLIENT : Roads & Transport Authority          OUR ROLE : Employer’s representative           
DATE : 2007 - 2014

�"�+�"�$�!�����‰�-�v���u�;�v�r�o�m�v�b�0�t�;���=�o�u���|�_�;���=�;�-�v�b�0�b�t�b�|�‹���v�|�†�7�‹�7���r�u�;�r�-�u�-	ž�o�m���-�m�7���;�Š�-�l�b�m�-	ž�o�m���o�=���|�_�;���1�-�t�t���=�o�u���|�;�m�7�;�u�v�7��
�-�v�v�b�v�|�-�m�1�;���|�o���1�t�b�;�m�|���7�†�u�b�m�]���|�_�;���m�;�]�o	ž�-	ž�o�m�v���r�u�b�o�u���|�o���|�_�;���v�b�]�m�b�m�]���o�=���|�_�;���1�o�m�|�u�-�1�|�:���	�†�u�b�m�]���|�_�;���b�l�r�t�;�l�;�m�|�-	ž�o�m��
�v�|�-�]�;���"�+�"�$�!�����‰�-�v���u�;�v�r�o�m�v�b�0�t�;���=�o�u���7�;�v�b�]�m���u�;�ˆ�b�;�‰���-�m�7���‰�o�u�h�v���v�†�r�;�u�ˆ�b�v�b�o�m�:

�$�_�;���r�u�o�f�;�1�|���‰�-�v���|�_�;���C�u�v�|���b�m���|�_�;���‰�o�u�t�7���|�o���_�-�ˆ�;���1�-�|�;�m�-�u�‹�J�=�u�;�;���o�r�;�u�-	ž�o�m���=�o�u���|�_�;���;�m	ž�u�;���t�;�m�]�|�_���o�=���|�_�;���u�o�†�|�;�:��
���-�1�_���o�=���|�_�;���v�|�-	ž�o�m�v���‰�;�u�;���1�o�l�r�t�;�|�;�t�‹���;�m�1�t�o�v�;�7���-�m�7���‰�;�u�;���;�t�†�b�r�r�;�7���‰�b�|�_���r�t�-�•�o�u�l���v�1�u�;�;�m���7�o�o�u�v���P�-�m�o�|�_�;�u��
�‰�o�u�t�7���C�u�v�|�Q�:

Catenary-free trams
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ACTIVITIES

�6�\�V�W�H�P���G�H�V�L�J�Q

�3�U�R�M�H�F�W���P�D�Q�D�J�H�P�H�Q�W

�7�H�F�K�Q�L�F�D�O���P�D�Q�D�J�H�P�H�Q�W

�&�R�Q�V�W�U�X�F�W�L�R�Q���V�X�S�H�U�Y�L�V�L�R�Q

�$�u�-�l�v���|�u�-�7�b	ž�o�m�-�t�t�‹���]�;�|���|�_�;�b�u���r�o�‰�;�u���=�u�o�l��
�-�m���o�ˆ�;�u�_�;�-�7���1�o�m�|�-�1�|���‰�b�u�;���=�;�7���0�‹���|�_�;��
�|�u�-�1	ž�o�m���r�o�‰�;�u���v�‹�v�|�;�l�:�����m���-�u�;�-�v���‰�_�;�u�;��
�-�;�v�|�_�;	ž�1�v���-�u�;���-���r�-�u	ž�1�†�t�-�u�t�‹���b�l�r�o�u�|�-�m�|��
�=�-�1�|�o�u�7���v�†�1�_���-�v���b�m���_�b�v�|�o�u�b�1���r�-�u�|�v���o�=���-��
�|�o�‰�m�7���|�_�;���o�ˆ�;�u�_�;�-�7���b�m�=�u�-�v�|�u�†�1�|�†�u�;���1�-�m��
�0�;���1�o�m�v�b�7�;�u�;�7���†�m�v�b�]�_�|�t�‹�:�����m���o�u�7�;�u���|�o��
�r�u�o�|�;�1�|���-�u�1�_�b�|�;�1�|�†�u�-�t���_�;�u�b�|�-�]�;�7���|�u�-�l�v���1�-�m��
�0�;���r�o�‰�;�u�;�7���b�m���-���7�b�@�;�u�;�m�|���‰�-�‹�9���;�b�|�_�;�u���0�‹��
�]�u�o�†�m�7�J�0�-�v�;�7���b�m�=�u�-�v�|�u�†�1�|�†�u�;�7���v�†�1�_���-�v���-��
�|�_�b�u�7���u�-�b�t�7���o�u���o�m�J�0�o�-�u�7���v�‹�v�|�;�l�v���v�†�1�_���-�v��
�v�†�r�;�u���1�-�r�-�1�b�|�o�u�v���o�u���0�-�‚�;�u�b�;�v�:

How we can help

#CAPEX #OPERATIONS

�	�;�ˆ�;�t�o�r���b�m�ˆ�;�v�|�l�;�m�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�:

���v	ž�l�-�|�;���1�o�v�|���-�m�7���1�-�u�u�‹���o�†�|���ˆ�-�t�†�;���-�m�-�t�‹�v�b�v�:

���;�u�=�o�u�l���r�o�‰�;�u���v�†�r�r�t�‹���v�b�l�†�t�-	ž�o�m�:

�	�;�v�b�]�m���o�r	ž�l�Œ�;�7���v�o�t�†	ž�o�m�v���l�b�Š�b�m�]���o�ˆ�;�u�_�;�-�7��
�1�o�m�|�-�1�|���t�b�m�;�v���-�m�7���;�l�0�;�7�7�;�7���;�m�;�u�]�‹�:

���;�u�=�o�u�l���o�r�;�u�-	ž�o�m�v���v�b�l�†�t�-	ž�o�m�v���b�=���1�_�-�u�]�b�m�]�� 
�b�v���u�;�t�†�b�u�;�7���-�|���v�|�-	ž�o�m�v�7���=�o�u���;�Š�-�l�r�t�;�:

���-�u�u�‹���o�†�|���r�u�;�t�b�l�b�m�-�u�‹���-�m�7���0�-�v�b�1���7�;�v�b�]�m�:

���-�u�u�‹���o�†�|���7�;�|�-�b�t�;�7���7�;�v�b�]�m�v�:

�"�†�r�;�u�ˆ�b�v�;���1�o�m�v�|�u�†�1	ž�o�m�:

���m�|�;�]�u�-�|�;���v�†�0�J�v�‹�v�|�;�l�v�:

���u�o�7�†�1�;���|�;�v�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�:

���-�u�u�‹���o�†�u���=�-�1�|�o�u�‹���-�m�7���v�b�|�;���-�1�1�;�r�|�-�m�1�;���|�;�v	ž�m�]�:

�&�m�7�;�u�|�-�h�;���v�|�-	ž�1���-�m�7���7�‹�m�-�l�b�1���|�;�v	ž�m�]�:

�����)�ƒ���&�����	

40 41



Cybersecurity services, USA

OUR ROLE : Technical Advisor           DATE : Since 2018

�"�+�"�$�!�����r�;�u�=�o�u�l�v���|�_�;���=�o�t�t�o�‰�b�m�]���|�-�v�h�v�9

�1�t�b�;�m�|���m�;�;�7�v���-�m�-�t�‹�v�b�v���P���r�;�u�-	ž�o�m���-�m�7�����m�]�b�m�;�;�u�b�m�]�Q�8

�|�_�u�;�-�|���-�m�7���ˆ�†�t�m�;�u�-�0�b�t�b�|�‹���-�m�-�t�‹�v�b�v�7�����;�‹�����-�m�-�]�;�l�;�m�|�����t�-�m�8

�r�u�;�t�b�l�b�m�-�u�‹���_�-�Œ�-�u�7���-�m�-�t�‹�v�b�v�8

�v�‹�v�|�;�l���-�m�7���v�†�0�J�v�‹�v�|�;�l���t�;�ˆ�;�t���u�;�t�†�b�u�;�l�;�m�|�v�8

�v�‹�v�|�;�l���-�m�7���v�†�0�J�v�‹�v�|�;�l���|�;�v�|���7�;�C�m�b	ž�o�m���-�m�7���b�l�r�t�;�l�;�m�|�-	ž�o�m�8����

�
�!�����P�
�;�7�;�u�-�t���!�-�b�t�u�o�-�7�����7�l�b�m�b�v�|�u�-	ž�o�m�Q���7�;�l�o�m�v�|�u�-	ž�o�m���‰�b�|�_�b�m���|�_�;���1�;�u	ž�C�1�-	ž�o�m���r�u�o�1�;�v�v�8��

�b�l�r�t�;�l�;�m�|�-	ž�o�m���o�=���0�-�1�h�J�o�L�1�;���P�����"���0�;�m�1�_�l�-�u�h���=�o�u�����"�Q�8��

�o�r�;�u�-�|�o�u���|�u�-�b�m�b�m�]�8

�o�r�;�u�-	ž�o�m�-�t���r�u�o�1�;�7�†�u�;���l�o�7�b�C�1�-	ž�o�m���-�v�v�b�v�|�-�m�1�;�:

Cybersecurity
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�6�H�F�X�U�H���V�L�J�Q�D�O�O�L�Q�J���G�H�Y�H�O�R�S�P�H�Q�W

�7�K�U�H�D�W���D�Q�G���Y�X�O�Q�H�U�D�E�L�O�L�W�\���D�Q�D�O�\�V�L�V

�5�H�T�X�L�U�H�P�H�Q�W�V���G�H���Q�L�W�L�R�Q

�$�J�L�O�H���P�D�Q�D�J�H�P�H�Q�W

�3�U�R�F�X�U�H�P�H�Q�W���R�Q���E�R�D�U�G���V�L�J�Q�D�O�O�L�Q�J��
�H�T�X�L�S�P�H�Q�W

�6�R�X�U�F�H���F�R�G�H���D�Q�D�O�\�V�L�V

�3�X�E�O�L�F���.�H�\���,�Q�I�U�D�V�W�U�X�F�W�X�U�H�����3�.�,����

���‹���b�7�;�m	ž�=�‹�b�m�]���|�_�;���v�‹�v�|�;�l�v���b�m�ˆ�o�t�ˆ�;�7�7��
�|�_�;���|�‹�r�;�v���o�=���u�b�v�h�v���-�m�7�����v�;	®�m�]���†�r���|�_�;��
�o�u�]�-�m�b�Œ�-	ž�o�m�-�t���_�†�l�-�m���-�m�7���|�;�1�_�m�o�t�o�]�b�1�-�t��
�l�;�-�v�†�u�;�v�7���ˆ�†�t�m�;�u�-�0�b�t�b	ž�;�v���1�-�m���0�;���u�;�7�†�1�;�7�:��
�$�_�b�v���1�-�m���_�;�t�r���|�o���-�ˆ�o�b�7���|�_�;�[���o�=���v�;�m�v�b	ž�ˆ�;��
�1�†�v�|�o�l�;�u���7�-�|�-�7���r�o�|�;�m	ž�-�t���v�_�†�|�7�o�‰�m���o�=���|�_�;��
�1�o�l�r�t�;�|�;���v�‹�v�|�;�l�7���1�o�t�t�b�v�b�o�m�v���-�m�7���-�1�1�b�7�;�m�|�v�7��
�v�|�o�r�r�b�m�]���o�u���u�;�7�†�1�b�m�]���o�r�;�u�-	ž�o�m�v�7���|�u�-�m�v�J
�l�b�v�v�b�o�m���o�=���b�m�1�o�u�u�;�1�|���b�m�=�o�u�l�-	ž�o�m�7���0�t�o�1�h�b�m�]��
�r�-�v�v�;�m�]�;�u���Y�o�‰�v���o�u���o�r�;�m�b�m�]���-�1�1�;�v�v�;�v���o�u��
�;�ˆ�;�m���v�;�u�ˆ�b�1�;���v�|�o�r�r�-�]�;�:

How we can help

#THREATS #CONTROL

Governance:���1�-�u�u�‹���o�†�|���u�b�v�h���-�m�-�t�‹�v�b�v�7���‰�u�b�|�;��
�v�;�1�†�u�b�|�‹���r�o�t�b�1�b�;�v���-�m�7���u�-�b�v�;���-�‰�-�u�;�m�;�v�v���o�=���|�_�;��
�l�-�b�m���b�v�v�†�;�v���b�m���o�u�7�;�u���|�o���l�-�h�;���0�;�‚�;�u���7�;�1�b�v�b�o�m�v��
�-�m�7���b�m�1�u�;�-�v�;���u�;�v�b�t�b�;�m�1�;�:

Security by design:���7�;�C�m�;���1�‹�0�;�u�v�;�1�†�u�b�|�‹��
�u�;�t�†�b�u�;�l�;�m�|�v�7���†�m�7�;�u�|�-�h�;���7�;�v�b�]�m���u�;�ˆ�b�;�‰�v���o�=��
�ˆ�-�u�b�o�†�v���v�‹�v�|�;�l�v���-�m�7���r�;�u�=�o�u�l���b�l�r�t�;�l�;�m�|�-	ž�o�m��
�u�;�ˆ�b�;�‰�v�:

Integration of solutions: ���b�7�;�m	ž�=�‹���u�;�t�;�ˆ�-�m�|��
�v�o�t�†	ž�o�m�v���‰�b�|�_���v�|�†�7�b�;�v�7���7�;�v�b�]�m���-�m�7���b�l�r�t�;�l�;�m�J
�|�-	ž�o�m���b�m���o�u�7�;�u���|�o���;�m�v�†�u�;���-���v�l�o�o�|�_���b�m�|�;�]�u�-	ž�o�m��
�-�v���‰�;�t�t���-�v���1�_�-�m�]�;���l�-�m�-�]�;�l�;�m�|�:

Vulnerability assessment: ���1�-�u�u�‹���o�†�|���b�m�ˆ�;�m�|�o�u�‹��
�|�o���b�7�;�m	ž�=�‹���-�v�v�;�|�v���-�m�7���h�m�o�‰�m���ˆ�†�t�m�;�u�-�0�b�t�b	ž�;�v�7��
�†�m�7�;�u�|�-�h�;���b�m�ˆ�;�m�|�o�u�‹���|�o���v�;�1�†�u�;���t�;�]�-�1�‹���v�‹�v�|�;�l�v��
�-�m�7���C�m�-�t�t�‹���1�-�u�u�‹���o�†�|���1�o�l�r�t�b�-�m�1�;���-�]�-�b�m�v�|���1�†�u�J
�u�;�m�|���u�;�]�†�t�-	ž�o�m�v�:

#RISKS #VULNERABILITY #SECURITY

MODERNISATION
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���u�o�|�;�1	ž�o�m���o�=���u�-�b�t�‰�-�‹���b�m�=�u�-�v�|�u�†�1�|�†�u�;���v�†�1�_��
�-�v���t�b�m�;�v�7���|�†�m�m�;�t�v�7���0�u�b�7�]�;�v���-�m�7���v�|�-	ž�o�m�v��
�=�u�o�l���r�_�‹�v�b�1�-�t���b�m�|�u�†�v�b�o�m���-�m�7���-�‚�-�1�h���_�;�t�r�v��
�;�m�v�†�u�;���v�-�=�;�|�‹���o�=���r�-�v�v�;�m�]�;�u�v���-�v���‰�;�t�t���-�v��
�-�ˆ�-�b�t�-�0�b�t�b�|�‹���o�=���|�_�;���v�;�u�ˆ�b�1�;�:��

���_�o�o�v�b�m�]���|�_�;���l�o�v�|���-�r�r�u�o�u�b�-�|�;���v�o�t�†	ž�o�m�v��
�=�o�u���|�_�;���v�r�;�1�b�C�1���1�o�m�|�;�Š�|���1�-�m���_�;�t�r���u�;�7�†�1�;��
�|�_�;���t�b�h�;�t�b�_�o�o�7���-�m�7���v�;�ˆ�;�u�b�|�‹���o�=���r�_�‹�v�b�1�-�t��
�-�‚�-�1�h���-�m�7���|�_�;�u�;�=�o�u�;���b�l�r�u�o�ˆ�;���v�-�=�;�|�‹���-�v��
well as minimising the impact on ope�J
�u�-	ž�o�m�-�t���1�o�v�|�:���"�o�t�†	ž�o�m�v���b�m�1�t�†�7�;�9���-�1�1�;�v�v��
�1�o�m�|�u�o�t�7���b�m�|�u�†�v�b�o�m���7�;�|�;�1	ž�o�m���v�‹�v�|�;�l�v���-�m�7��
�b�m�|�;�t�t�b�]�;�m�|���ˆ�b�7�;�o���v�†�u�ˆ�;�b�t�t�-�m�1�;���v�‹�v�|�;�l�v�:

How we can help

#THREATS #CONTROL

�&�m�7�;�u�|�-�h�;���|�_�u�;�-�|���-�m�7���ˆ�†�t�m�;�u�-�0�b�t�b�|�‹���-�v�v�;�v�v�l�;�m�|�v�:

���o�o�u�7�b�m�-�|�;���0�;�|�‰�;�;�m���-�t�t���u�;�t�;�ˆ�-�m�|���v�|�-�h�;�_�o�t�7�;�u�v��
�b�m�1�t�†�7�b�m�]���;�l�;�u�]�;�m�1�‹���v�;�u�ˆ�b�1�;�v���|�o���7�;�C�m�;���|�_�;��
�u�;�t�†�b�u�;�l�;�m�|�v�:

�	�;�ˆ�;�t�o�r���b�m�ˆ�;�v�|�l�;�m�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�7�� 
�0�†�b�t�7�b�m�]���0�;�m�1�_�l�-�u�h�v���o�=���v�o�t�†	ž�o�m�v���1�o�l�0�b�m�;�7��
�‰�b�|�_���†�r�1�o�l�b�m�]���b�m�m�o�ˆ�-	ž�o�m�:

���-�u�u�‹���o�†�|���r�u�;�t�b�l�b�m�-�u�‹���-�m�7���0�-�v�b�1���7�;�v�b�]�m�:

�"�†�r�;�u�ˆ�b�v�;���1�o�m�v�|�u�†�1	ž�o�m�:

���m�|�;�]�u�-�|�;���v�†�0�J�v�‹�v�|�;�l�v�:

���u�o�7�†�1�;���|�;�v�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�:

���;�t�r���-�m�7���7�;�C�m�;���r�;�u�=�o�u�l�-�m�1�;���|�_�u�;�v�_�o�t�7�v�� 
�-�m�7���v�;�u�ˆ�b�1�;���t�†�-�t�b�|�‹���|�-�u�]�;�|�v�:

#RISKS #VULNERABILITY #SECURITY #COST

High-speed 1, UK

�����)�ƒ���&�����	

CLIENT : Rail Link Engineering          OUR ROLE : Employer’s representative           

DATE : 2001 - 2006

�$�_�b�v���_�b�]�_�J�v�r�;�;�7���t�b�m�;���r�u�o�f�;�1�|���P�•�•�v���h�l���b�m�1�t�†�7�b�m�]���‘�”���b�m���|�†�m�m�;�t�v���-�m�7���‘���b�m�|�;�u�l�;�7�b�-�|�;���v�|�-	ž�o�m�v�Q���t�b�m�h�v���|�_�;�����_�-�m�m�;�t��
�$�†�m�m�;�t���|�o���1�;�m�|�u�-�t�����o�m�7�o�m�:��

�"�+�"�$�!���=�v���l�-�b�m���v�;�u�ˆ�b�1�;�v���=�o�u���|�_�b�v���r�u�o�f�;�1�|���t�b�;�7���b�m���b�|�v���-�0�b�t�b�|�‹���|�o���b�m�|�;�]�u�-�|�;���v�r�;�1�b�C�1���u�;�t�†�b�u�;�l�;�m�|�v���|�o���o�r	ž�l�b�Œ�;���1�b�ˆ�b�t��
�;�m�]�b�m�;�;�u�b�m�]���v�|�u�†�1�|�†�u�;���7�;�v�b�]�m���-�m�7���b�|�v���h�m�o�‰�t�;�7�]�;���o�=���u�-�b�t�‰�-�‹���v�‹�v�|�;�l�v�:���$�_�;�v�;���b�m�1�t�†�7�;���v�‹�v�|�;�l�J�‰�b�7�;�7���|�;�v�|���_��
�1�o�l�l�b�v�v�b�o�m�b�m�]�7���v�r�;�1�b�C�1���v�|�†�7�b�;�v���P�1�b�ˆ�b�t���‰�o�u�h�v�Q���-�m�7���b�m�|�;�u�-�1	ž�o�m���0�;�|�‰�;�;�m���u�-�b�t���-�m�7���v�|�u�†�1�|�†�u�;�v�:

�"�+�"�$�!���=�v���u�o�t�;���b�m�1�t�†�7�;�7���|�_�;���r�u�;�r�-�u�-	ž�o�m���o�=���-�t�t���o�=���|�_�;���|�;�1�_�m�b�1�-�t���v�r�;�1�b�C�1�-	ž�o�m�v���=�o�u���|�_�;���v�‹�v�|�;�l�v�:�����v���r�-�u�|���o�=��
�|�_�b�v���r�u�o�f�;�1�|�7�������$�(���1�-�l�;�u�-�v���‰�;�u�;���b�m�v�|�-�t�t�;�7���o�ˆ�;�u���|�_�;���t�b�m�;���-�m�7���b�m���|�_�;���v�|�-	ž�o�m�v�:���$�_�;�v�;���‰�;�u�;���-�t�t���1�o�m�m�;�1�|�;�7���ˆ�b�-��
�C�0�u�;�J�o�r	ž�1���1�-�0�t�b�m�]���-�m�7���=�;�;�7�v���‰�;�u�;���v�;�m�|���|�o���|�_�;���o�r�;�u�-	ž�o�m�-�t���1�o�m�|�u�o�t���1�;�m�|�u�;�v�:��

ACTIVITIES

CCTV
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System Assurance aims to plan the 
�v�‹�v�|�;�l�-	ž�1���v�;�|���o�=���;�m�]�b�m�;�;�u�b�m�]���-�1	ž�ˆ�b	ž�;�v��
�m�;�1�;�v�v�-�u�‹���|�o���-�v�v�†�u�;���|�_�-�|���r�u�o�7�†�1�|�v��
�1�o�m�=�o�u�l���‰�b�|�_���-�t�t���-�r�r�t�b�1�-�0�t�;���"�‹�v�|�;�l��
�u�;�t�†�b�u�;�l�;�m�|�v���-�v���-���"�‹�v�|�;�l���‰�b�7�;���o�ˆ�;�u�-�t�t��
�-�r�r�u�o�-�1�_���m�o�|���t�b�l�b�|�;�7���|�o���!�����"���v�†�1�_���-�v��
�_�†�l�-�m���=�-�1�|�o�u�v���o�u���C�u�;���t�b�=�;���-�m�7���v�-�=�;�|�‹�:��

���m���o�ˆ�;�u�-�t�t���"�‹�v�|�;�l�����v�v�†�u�-�m�1�;���-�r�r�u�o�-�1�_��
�;�m�v�†�u�;�v���|�_�-�|���;�-�1�_���v�†�0�J�v�‹�v�|�;�l�F�1�o�m�|�u�-�1�|�o�u��
�‰�b�t�t���r�u�o�ˆ�b�7�;���|�_�;���v�-�l�;���t�;�ˆ�;�t���o�=���"�‹�v�|�;�l��
���v�v�†�u�-�m�1�;���;�ˆ�b�7�;�m�1�;���=�u�o�l���|�_�;���7�;�v�b�]�m���|�o���b�|�v��
�b�l�r�t�;�l�;�m�|�-	ž�o�m���-�m�7���t�b�l�b�|�v���7�b�v�1�u�;�r�-�m�1�b�;�v��
�-�m�7���]�-�r�v���7�†�u�b�m�]���"�‹�v�|�;�l�����m�|�;�]�u�-	ž�o�m�:

How we can help

#COMPLIANCE #PERFORMANCE

���m�7�;�r�;�m�7�;�m�|���v�-�=�;�|�‹���;�Š�r�;�u	ž�v�;�:

���m�7�;�r�;�m�7�;�m�|���!�������;�Š�r�;�u	ž�v�;�:

���m�ˆ�o�t�ˆ�;�7���b�m���-�t�t���v�†�0�v�‹�v�|�;�l�v���-�v���‰�;�t�t���-�v���|�_�;���u�-�b�t��
�v�‹�v�|�;�l�:

���-�u�t�‹���b�m�|�;�u�ˆ�;�m	ž�o�m�9���|�-�h�b�m�]���|�_�;���"�‹�v�|�;�l�v�� 
�u�;�t�†�b�u�;�l�;�m�|�v���v�†�1�_���-�v���!�����"�7�����†�l�-�m���
�-�1�|�o�u�v��
�o�u���
�b�u�;�����b�=�;���-�m�7���"�-�=�;�|�‹�����b�m�|�o���-�1�1�o�†�m�|���b�m���|�_�;��
�7�;�v�b�]�m���r�_�-�v�;�:

�	�;�l�o�m�v�|�u�-	ž�o�m���o�=�����;�u�=�o�u�l�-�m�1�;���P�!�����7���"�-�=�;�|�‹�Q��
�-�|���-�m���;�-�u�t�‹���v�|�-�]�;�:

�!�b�v�h���u�;�7�†�1	ž�o�m�:

���†�l�-�m���=�-�1�|�o�u�v�:

�
�b�u�;�����b�=�;���-�m�7���"�-�=�;�|�‹�:

#RELIABILITY #AVAILABILITY #MAINTAINABILITY #SAFETY

#INTEGRATION #INTERFACES

Grand Paris Express L15-17, France

�����)�ƒ���&�����	

CLIENT : Société du Grand Paris          OUR ROLE : Technical advisor, systems           

DATE : Since 2013

���t�-�m�v���=�o�u���|�_�;�����u�-�m�7�����-�u�b�v���|�u�-�m�v�r�o�u�|���m�;�|�‰�o�u�h���b�m�ˆ�o�t�ˆ�;���|�_�;���1�o�m�v�|�u�†�1	ž�o�m���o�=���†�r���|�o���‘�•�”���h�l���o�=���m�;�‰���t�b�m�;�� 
�-�m�7���•�‘���m�;�‰���v�|�-	ž�o�m�v�7���l�o�v�|�t�‹���b�m�|�;�u�1�o�m�m�;�1	ž�m�]���‰�b�|�_���r�u�;�v�;�m�|���-�m�7���=�†�|�†�u�;���|�u�-�m�v�r�o�u�|���m�;�|�‰�o�u�h�v�:��

�"�+�"�$�!�����r�u�o�ˆ�b�7�;�v���|�;�1�_�m�b�1�-�t���-�v�v�b�v�|�-�m�1�;���=�o�u���-�t�t���v�‹�v�|�;�l�v���|�o���|�_�;���^�v�‹�v�|�;�l�v���-�m�7���v�-�=�;�|�‹�^���7�;�r�-�u�|�l�;�m�|���o�=���|�_�;���"�o�1�b�Ð�|�Ð��
�7�†�����u�-�m�7�����-�u�b�v�:�����m���r�-�u	ž�1�†�t�-�u�7���b�|���b�m�1�t�†�7�;�v���=�†�m�1	ž�o�m�-�t���-�m�-�t�‹�v�b�v�7���b�m�|�;�]�u�-	ž�o�m���l�-�m�-�]�;�l�;�m�|�7���u�b�v�h���l�-�m�-�]�;�l�;�m�|�7��
�!�����"�7���1�o�o�u�7�b�m�-	ž�m�]���b�m�|�;�u�=�-�1�;�v�7���-�v�v�;�v�v�l�;�m�|���o�=���|�_�;���;�m�ˆ�b�u�o�m�l�;�m�|�-�t���b�l�r�-�1�|�7���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|�:�� 
���|���b�m�ˆ�o�t�ˆ�;�v���l�-�m�-�]�b�m�]���-�m�7���1�o�o�u�7�b�m�-	ž�m�]���-�t�t���v�-�=�;�|�‹���-�1	ž�ˆ�b	ž�;�v���-�m�7���1�o�m�|�u�b�0�†	ž�m�]���|�o���v�-�=�;�|�‹���-�7�l�b�m�b�v�|�u�-	ž�o�m�:

ACTIVITIES

�5�H�O�L�D�E�L�O�L�W�\

�$�Y�D�L�O�D�E�L�O�L�W�\

�0�D�L�Q�W�D�L�Q�D�E�L�O�L�W�\

�6�D�I�H�W�\
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#SEAMLESS #MOBILITY #EXPERIENCE

SYSTRA’s range of services

ACTIVITIES

�*�R�Y�H�U�Q�D�Q�F�H

�7�H�F�K�Q�L�F�D�O���U�H�T�X�L�U�H�P�H�Q�W�V

�,�Q�W�H�U�R�S�H�U�D�E�L�O�L�W�\

�'�D�W�D���D�Q�D�O�\�V�L�V

���u�o�r�o�v�;���]�o�ˆ�;�u�m�-�m�1�;���l�o�7�;�t�:

�	�;�C�m�;�����-�-�"���o�0�f�;�1	ž�ˆ�;�v���_���������v�:

���7�;�m	ž�=�‹���l�o�0�b�t�b�|�‹���m�;�;�7�v���_���7�;�C�m�;���"�l�-�u�|���&�u�0�-�m��
���o�0�b�t�b�|�‹�����t�-�m���P�l�b�Š���o�=���l�o�0�b�t�b�|�‹���l�o�7�;�v�Q�:

�	�;�C�m�;���7�-�|�-���_���b�m�=�o�u�l�-	ž�o�m���v�‹�v�|�;�l���-�u�1�_�b�|�;�1�|�†�u�;��
�P���������_���7�-�|�-���=�o�u�l�-�|�7���b�m�|�;�]�u�-	ž�o�m���r�t�-�•�o�u�l�7���7�-�|�-��
�;�Š�1�_�-�m�]�;�Q�:

�	�;�C�m�;���|�-�u�b�C�1�-	ž�o�m���_���1�-�v�_���1�o�l�r�;�m�v�-	ž�o�m�:

�	�;�C�m�;���=�†�m�1	ž�o�m�-�t���-�m�7���|�;�1�_�m�b�1�-�t���u�;�t�†�b�u�;�l�;�m�|�v�:

���7�;�m	ž�=�‹���-�m�7���l�-�m�-�]�;���|�;�1�_�m�b�1�-�t���b�m�|�;�u�=�-�1�;�v�:

Feasibility & design stage

�!�;�t�†�b�u�;�l�;�m�|�v���l�-�m�-�]�;�l�;�m�|�:

�(�-�t�b�7�-�|�;���|�;�1�_�m�b�1�-�t���v�o�t�†	ž�o�m�:

Implementation stage

���o�t�t�;�1�|���-�m�7���-�m�-�t�‹�Œ�;���l�o�0�b�t�b�|�‹���7�-�|�-�:

���;�-�v�†�u�;���������v���ˆ�v�����-�-�"���o�0�f�;�1	ž�ˆ�;�v�:

���o�7�;�t�b�v�;���l�o�0�b�t�b�|�‹���o�@�;�u���1�_�-�m�]�;���P�l�o�7�;�v�7���1�-�r�-�1�b�|�‹�7��
�|�-�u�b�@�v�Q���|�o���b�l�r�u�o�ˆ�;���������v�:

In operation

���o�0�b�t�b�|�‹���-�v���-���"�;�u�ˆ�b�1�;���P���-�-�"�Q���_�;�t�r�v���b�m�7�b�J
�ˆ�b�7�†�-�t�v���_�-�ˆ�;���-�1�1�;�v�v���|�o���l�o�0�b�t�b�|�‹���‰�_�;�u�;��
�-�m�7���‰�_�;�m���|�_�;�‹���m�;�;�7���b�|�7���-�m�7���l�;�;�|���|�_�;�b�u��
�;�Š�r�;�1�|�-	ž�o�m�v���|�_�-�|���-�u�;���m�-�|�†�u�-�t�t�‹���v�_�b�[�b�m�]���|�o��
�-���_�b�]�_�;�u���t�;�ˆ�;�t�7���b�m���r�-�u	ž�1�†�t�-�u���|�_�;���-�0�b�t�b�|�‹���|�o��
�v�_�o�r���=�o�u�7���r�t�-�m�7���0�o�o�h�7���r�-�‹���-�m�7���|�u�-�1�h���l�o�0�b�J
�t�b�|�‹���|�_�u�o�†�]�_���-���v�b�m�]�t�;���v�;�u�ˆ�b�1�;���b�m���|�_�;���=�o�u�l�� 
�o�=���-�m���-�r�r�:

�$�_�;���b�l�r�t�;�l�;�m�|�-	ž�o�m���o�=���-���v�;�u�ˆ�b�1�;�J�0�-�v�;�7��
�7�b�]�b�|�-�t���v�‹�v�|�;�l���-�|���-���1�b�|�‹���o�u���u�;�]�b�o�m�-�t���t�;�ˆ�;�t���b�v��
�-���v�b�]�m�b�C�1�-�m�|���o�r�r�o�u�|�†�m�b�|�‹���|�o���;�m�u�b�1�_�7���b�l�r�t�;�J
�l�;�m�|���-�m�7���l�;�-�v�†�u�;���|�_�;���b�l�r�-�1�|���o�=���r�†�0�t�b�1��
�r�o�t�b�1�‹���-�b�l�;�7���-�|���1�u�;�-	ž�m�]���-���v�†�v�|�-�b�m�-�0�t�;��
mobility system that is accessible to all as 
�‰�;�t�t���-�v���u�;�7�†�1�b�m�]���1�o�m�]�;�v	ž�o�m���-�m�7���r�o�t�t�†	ž�o�m�:

How we can help

�$�_�;�����-�-�"���;�1�o�v�‹�v�|�;�l���b�v���0�†�b�t�|���†�r���=�u�o�l���7�b�@�;�u�;�m�|��
�-�m�]�t�;�v�:���$�_�;���l�o�u�;���-�v�v�;�u	ž�ˆ�;���r�t�-�‹�;�u�v���-�b�l���-�|���o�‰�m�b�m�]��
�|�_�;���1�†�v�|�o�l�;�u���u�;�t�-	ž�o�m�v�_�b�r���K���-�m�7���|�_�;�u�;�=�o�u�;���-���t�-�u�]�;�u��
�v�_�-�u�;���o�=���|�_�;���l�o�0�b�t�b�|�‹���r�o�|���K���ˆ�b�-���l�†�t	ž�J�l�o�7�-�t���-�r�r�v�:��
�$�_�;�v�;���r�t�-�‹�;�u�v���-�u�;���;�b�|�_�;�u���|�u�-�m�v�r�o�u�|���v�;�u�ˆ�b�1�;���o�r�;�J
�u�-�|�o�u�v�7���‰�_�b�1�_���-�7�7���m�;�‰���l�o�7�;�v���|�o���|�_�;�b�u���o�@�;�u�b�m�]�v��
�b�m���o�u�7�;�u���|�o���1�o�ˆ�;�u���-���0�u�o�-�7�;�u���l�-�u�h�;�|���o�u���v�o�[�‰�-�u�;��
�r�t�-�•�o�u�l�v�7���‰�_�b�1�_���-�]�]�u�;�]�-�|�;���|�_�b�u�7���r�-�u�|�‹���v�;�u�ˆ�b�1�;�v��
�-�m�7���r�u�o�ˆ�b�7�;���-���=�†�t�t���u�b�7�;�u���b�m�|�;�u�=�-�1�;���=�u�o�l���r�t�-�m�m�b�m�]�� 
�|�o���|�u�-�1�h�b�m�]�:��

�"�+�"�$�!�����1�-�m���0�†�b�t�7���†�r�o�m���b�|�v���1�-�r�-�1�b�|�‹���|�o�9

�7�;�v�b�]�m���l�†�t	ž�l�o�7�-�t���l�o�0�b�t�b�|�‹�8

�-�v�v�;�v�v���|�_�;���;�1�o�m�o�l�b�1���1�_�-�t�t�;�m�]�;�v���-�m�7���r�u�o�r�o�v�;�� 
�-���v�†�b�|�-�0�t�;���]�o�ˆ�;�u�m�-�m�1�;�8

�|�-�1�h�t�;���|�_�;��	ž�1�h�;	ž�m�]���;�ˆ�o�t�†	ž�o�m�7���=�o�u���b�m�|�;�u�o�r�;�u�-�0�b�J
�t�b�|�‹�7���r�-�‹�l�;�m�|���o�r�;�m�m�;�v�v���-�m�7���7�b�]�b�|�-�t���|�u�-�m�v�=�o�u�l�-�J
	ž�o�m�8

�;�m�_�-�m�1�;���|�_�;���ˆ�-�t�†�;���o�=���7�-�|�-���b�m���-�m���o�r�;�m���-�u�1�_�b�|�;�1�J
�|�†�u�;���‰�_�b�t�v�|���l�-�b�m�|�;�m�b�m�]���1�‹�0�;�u�v�;�1�†�u�b�|�‹�:
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SYSTRA’s approach

���7�;�m	ž�=�‹���r�o�t�t�†	ž�o�m���v�o�†�u�1�;���-�m�7���m�-�|�†�u�;

���m�-�t�‹�v�;���r�o�t�t�†	ž�o�m���l�;�-�v�†�u�;�l�;�m�|���u�;�v�†�t�|�v��

�&�m�7�;�u�v�|�-�m�7���b�m�=�u�-�v�|�u�†�1�|�†�u�;���7�;�v�b�]�m���-�m�7���ˆ�;�m	ž�t�-	ž�o�m������

�"�|�†�7�‹���|�_�;���7�‹�m�-�l�b�1���o�=���7�b�v�r�;�u�v�b�o�m���0�‹���v�b�l�†�t�-	ž�o�m��

Analyse current situation

���m�|�;�]�u�-	ž�o�m���b�m���;�m�ˆ�b�u�o�m�l�;�m�|��

���;�u�=�o�u�l�-�m�1�;���;�ˆ�-�t�†�-	ž�o�m���0�‹���v�b�l�†�t�-	ž�o�m

���v�v�b�v�|���-�m�7���v�†�r�r�o�u�|���7�†�u�b�m�]���b�l�r�t�;�l�;�m�|�-	ž�o�m��
�-�m�7���|�;�v�|���r�_�-�v�;�v

Evaluate performance of solutions

Global or local air treatment 

���o�l�0�b�m�-	ž�o�m���o�=���t�o�1�-�t���|�u�;�-�|�l�;�m�|���v�o�t�†	ž�o�m�� 
�‰�b�|�_���]�t�o�0�-�t���ˆ�;�m	ž�t�-	ž�o�m

�$�;�1�_�m�o�t�o�]�‹���0�;�m�1�_�l�-�u�h��

���u�;�r�-�u�;���u�;�t�†�b�u�;�l�;�m�|�v���v�r�;�1�b�C�1�-	ž�o�m

Evaluate air quality improvement solutions

Air quality

�$�o���o�@�;�u���-���|�u�-�m�v�r�o�u�|���v�;�u�ˆ�b�1�;���‰�b�|�_���-�b�u��
�t�†�-�t�b�|�‹���|�_�-�|���l�;�;�|�v���1�†�u�u�;�m�|���v�|�-�m�7�-�u�7�v���-�m�7��
�r�-�v�v�;�m�]�;�u���;�Š�r�;�1�|�-	ž�o�m�v�7���r�-�u	ž�1�†�t�-�u�t�‹���‰�b�|�_��
�u�;�]�-�u�7���|�o���r�o�t�t�†�|�-�m�|�v�7���0�-�1�|�;�u�b�-���-�m�7���ˆ�b�u�†�v�;�v�:��
�$�_�b�v���1�-�m���u�;�-�v�v�†�u�;���|�u�-�ˆ�;�t�t�;�u�v���-�m�7���u�;�v�|�o�u�;��
�1�o�m�C�7�;�m�1�;���b�m���r�†�0�t�b�1���|�u�-�m�v�r�o�u�|���|�o���b�m�1�u�;�-�v�;��
�1�o�l�l�;�u�1�b�-�t���v�;�u�ˆ�b�1�;���-�m�7���u�;�ˆ�;�m�†�;�v�:

���l�r�u�o�ˆ�b�m�]���-�b�u���1�b�u�1�†�t�-	ž�o�m���0�‹���-�b�u���1�o�m�7�b	ž�o�J
�m�b�m�]���1�-�m���u�;�7�†�1�;���|�_�;���l�b�Š�b�m�]���o�=���0�-�1�|�;�u�b�-��
�-�m�7���ˆ�b�u�†�v�;�v���7�;�r�;�m�7�b�m�]���o�m���|�_�;���7�b�v�|�-�m�1�;��
�0�;�|�‰�;�;�m���|�_�;���-�b�u���b�m�t�;�|���-�m�7���o�†�|�t�;�|���-�m�7���|�_�;��
�r�-�v�v�;�m�]�;�u�v���-�v���‰�;�t�t���-�v���|�_�;���t�;�m�]�|�_���o�=���|�_�;��
�f�o�†�u�m�;�‹���P�†�u�0�-�m�7���v�†�0�†�u�0�-�m���-�m�7���b�m�|�;�u�†�u�0�-�m�Q�:

How we can help

#POLLUTION #COVID19 #HEALTH #ENVIRONMENT
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�$�L�U���T�X�D�O�L�W�\���P�H�D�V�X�U�H�P�H�Q�W

�$�Q�D�O�\�V�L�V���	���V�L�P�X�O�D�W�L�R�Q

�(�Y�D�O�X�D�W�L�R�Q���R�I�����W�H�F�K�Q�L�F�D�O���V�R�O�X�W�L�R�Q�V
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�"�+�"�$�!�����b�v���-���v�r�;�1�b�-�t�b�v�|���b�m���|�u�-�m�v�r�o�u�|���v�‹�v�|�;�l�v���-�m�7��
�_�-�v���-�m�-�t�‹�v�;�7�7���=�o�u���;�-�1�_���1�o�m�|�u�b�0�†�|�o�u���|�o���|�_�;���v�r�u�;�-�7��
�o�=���r�o�t�t�†�|�-�m�|���o�u���0�-�1�|�;�u�b�-���-�m�7���ˆ�b�u�†�v�;�v�7���|�_�;���l�;�-�m�v�� 
�o�=���l�;�-�v�†�u�b�m�]���-�m�7���u�;�7�†�1�b�m�]���|�_�;���t�;�ˆ�;�t�v���o�=���r�o�t�t�†�|�-�m�|�7��
�0�-�1�|�;�u�b�-���o�u���ˆ�b�u�†�v�;�v�:

�"�+�"�$�!�����‰�o�u�h�v���‰�b�|�_���|�u�-�m�v�r�o�u�|���o�r�;�u�-�|�o�u�v���|�o���;�v�J
�|�-�0�t�b�v�_�7���|�_�u�o�†�]�_���-���"�‹�v�|�;�l���-�†�7�b�|�7���-�m���b�m�ˆ�;�m�|�o�u�‹���o�=��
�-�b�u���t�†�-�t�b�|�‹���-�m�7���v�†�u�=�-�1�;���1�t�;�-�m�t�b�m�;�v�v�7���-�m�7���|�o���7�;�C�m�;��
�-�m���b�l�r�u�o�ˆ�;�l�;�m�|���r�t�-�m���-�b�l�;�7���-�|���7�;�-�t�b�m�]���‰�b�|�_���|�_�;��
�;�v�v�;�m	ž�-�t���;�t�;�l�;�m�|�v�9

�b�l�r�t�;�l�;�m�|�-	ž�o�m���o�=���l�;�-�v�†�u�;�v�8

�b�m�v�|�-�t�t�-	ž�o�m���o�=���C�t�|�;�u�v���=�o�u���|�_�;���-�b�u���b�m�t�;�|�v�8

�b�m�v�|�-�t�t�-	ž�o�m���o�=���1�t�;�-�m�b�m�]���v�‹�v�|�;�l�v���=�o�u���h�;�‹���v�†�u�=�-�1�;�v��
�P�_�-�m�7�u�-�b�t�v�7���v�;�-�|�v�7���v�_�;�t�ˆ�;�v�7���|�o�b�t�;�|�v�Q�:



Hypervision & data analysis
#INTEGRATION #INTERFACE #DATA #OPTIMISATION #ANALYSIS
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SYSTRA’s methodology for data analysis

�����_�‹�r�;�u�ˆ�b�v�b�o�m���v�o�t�†	ž�o�m���b�v���-�m���-�]�]�u�;�]�-�|�o�u��
�o�=���ˆ�-�u�b�o�†�v���v�†�r�;�u�ˆ�b�v�o�u�‹���v�‹�v�|�;�l�v���†�v�;�7���b�m��
�o�r�;�u�-	ž�o�m�-�t���1�o�m�|�u�o�t���1�;�m�|�u�;�v�:�����|���r�u�o�ˆ�b�7�;�v�� 
�-���u�;�-�t�J	ž�l�;���v�†�l�l�-�u�‹���o�ˆ�;�u�ˆ�b�;�‰���o�=���-���‰�_�o�t�;��
�|�u�-�m�v�r�o�u�|���m�;�|�‰�o�u�h���o�u���;�ˆ�;�m���-���1�b�|�‹���‰�_�b�1�_��
�1�-�m���v�r�;�;�7���†�r���u�;�-�1	ž�o�m���|�o���b�m�1�b�7�;�m�|�v�:�� 
���|���-�t�t�o�‰�v���|�_�;���v�_�-�u�b�m�]���o�=���]�t�o�0�-�t���u�;�-�t�J	ž�l�;��
�b�m�=�o�u�l�-	ž�o�m���‰�b�|�_���†�v�;�u�v�7���-�t�t�o�‰�b�m�]���=�o�u���m�;�‰��
�v�;�u�ˆ�b�1�;�v���-�m�7���b�l�r�u�o�ˆ�b�m�]���|�_�;���l�o�0�b�t�b�|�‹��
�;�Š�r�;�u�b�;�m�1�;�:

How we can help

���u�o�7�†�1�;���7�-�|�-���l�-�m�-�]�;�l�;�m�|���r�t�-�m�v�:

���7�;�m	ž�=�‹���ˆ�-�u�b�o�†�v���v�o�†�u�1�;�v���o�=���;�Š�b�v	ž�m�]���-�m�7���m�;�‰��
�7�-�|�-���-�m�7���7�;�C�m�;���_�o�‰���|�_�;�‹���-�u�;���|�o���0�;���-�]�]�u�;�]�-�|�;�7��
�-�m�7���r�u�;�v�;�m�|�;�7�:

���7�;�m	ž�=�‹���|�_�;���u�;�t�;�ˆ�-�m�|���v�|�-�h�;�_�o�t�7�;�u�v�:

�"�r�;�1�b�=�‹���_�‹�r�;�u�ˆ�b�v�b�o�m���v�‹�v�|�;�l�v���=�o�u���-���1�b�|�‹�‰�b�7�;��
�-�†�|�_�o�u�b�|�‹���r�u�o�ˆ�b�7�b�m�]���-���u�;�-�t	ž�l�;���ˆ�b�;�‰���o�=���r�†�J
�0�t�b�1���|�u�-�m�v�r�o�u�|�7���u�o�-�7���|�u�-�L�1�7���-�b�u���t�†�-�t�b�|�‹�7���;�m�;�u�]�‹��
�1�o�m�v�†�l�r	ž�o�m�:

���o�t�t�;�1�|���-�m�7���-�m�-�t�‹�v�;���7�-�|�-���†�v�b�m�]���7�-�|�-���r�t�-�•�o�u�l�v��
�-�m�7���b�m�r�†�|���=�u�o�l���|�u�-�m�v�r�o�u�|���v�‹�v�|�;�l���;�Š�r�;�u�|�v�:

���u�o�ˆ�b�7�;���7�;�|�-�b�t�;�7���u�;�r�o�u�|�v���0�-�v�;�7���o�m���7�-�|�-���-�m�-�t�‹�v�b�v�:

���u�o�r�o�v�;���|�-�b�t�o�u�;�7���b�l�r�u�o�ˆ�;�l�;�m�|�v���b�m�1�t�†�7�b�m�]���b�m�ˆ�;�v�|�J
ment in new systems where these will result in 
�1�o�v�|���v�-�ˆ�b�m�]�v���-�m�7�F�o�u���v�;�u�ˆ�b�1�;���b�l�r�u�o�ˆ�;�l�;�m�|�v�:

SYSTRA produces a cartography of all data 
�V�R�X�U�F�H�V���L�Q���D���W�U�D�Q�V�S�R�U�W���V�\�V�W�H�P���D�Q�G���G�H���Q�H�V�� 
appropriate systems to harness the potential  
of real-time data.

ACTIVITIES

�$�J�J�U�H�J�D�W�L�R�Q���R�I���G�D�W�D

�$�Q�D�O�\�V�L�V

�5�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V

PREPARE DATA MANAGEMENT PLAN

COLLECT DATA

�
�����$���!�7�������������ƒ�&�����_�����������$���$�����	���$��

INTEGRATE & ASSEMBLE

MODELISE AND ANALYSE

INTERPRET DATA

EXTRACT & PRODUCE REPORT
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���-�v�v�;�m�]�;�u���b�m�=�o�u�l�-	ž�o�m

���v���r�-�v�v�;�m�]�;�u�v���;�l�0�-�u�h���o�m���|�_�;�b�u���f�o�†�u�m�;�‹��
�|�_�;�‹���‰�-�m�|���|�o���l�-�h�;���|�_�;���l�o�v�|���o�=���|�_�;��
	ž�l�;���|�_�;�‹���v�r�;�m�7���b�m���|�_�;���r�†�0�t�b�1���|�u�-�m�v�r�o�u�|��
�m�;�|�‰�o�u�h�:���)�-�b	ž�m�]���=�o�u���-���|�u�-�l���-�|���-���v�|�-	ž�o�m�� 
�o�u���|�-�h�b�m�]���-���t�o�m�]�J�7�b�v�|�-�m�1�;���|�u�-�b�m���|�u�b�r�7��
�r�-�v�v�;�m�]�;�u�v���u�;�t�†�b�u�;���u�;�-�t�J	ž�l�;���b�m�=�o�u�l�-	ž�o�m��
�-�0�o�†�|���|�_�;�b�u���f�o�†�u�m�;�‹���-�v���‰�;�t�t���-�v���_�-�ˆ�;��
�|�_�;���o�r�r�o�u�|�†�m�b�|�‹���|�o���‰�o�u�h���-�m�7���r�t�-�‹�:���$�_�;��
�r�-�v�v�;�m�]�;�u���;�Š�r�;�u�b�;�m�1�;���1�-�m���0�;���b�l�r�u�o�ˆ�;�7��
�0�‹���r�-�v�v�;�m�]�;�u���b�m�=�o�u�l�-	ž�o�m���7�b�v�r�t�-�‹�v���=�o�u��
�;�Š�-�l�r�t�;���-�v���‰�;�t�t���-�v���1�o�m	ž�m�†�o�†�v���b�m�|�;�u�m�;�|��
�1�o�m�m�;�1	ž�o�m�v���b�m�1�t�†�7�b�m�]���b�m���†�m�7�;�u�]�u�o�†�m�7��
�v�|�-	ž�o�m�v���-�m�7���|�†�m�m�;�t�v�:���$�_�b�v���1�-�m���_�;�t�r���|�o��
�7�u�-�l�-	ž�1�-�t�t�‹���b�m�1�u�;�-�v�;���1�†�v�|�o�l�;�u���v�-	ž�v�=�-�1�J
	ž�o�m���b�m�7�;�r�;�m�7�;�m�|�t�‹���o�=���r�†�0�t�b�1���|�u�-�m�v�r�o�u�|��
�o�r�;�u�-	ž�o�m�v�:

How we can help

�	�;�ˆ�;�t�o�r���b�m�ˆ�;�v�|�l�;�m�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�:

���†�|���|�o�]�;�|�_�;�u���-�]�u�;�;�l�;�m�|�v���‰�b�|�_���|�_�b�u�7���r�-�u	ž�;�v�� 
�v�†�1�_���-�v���l�o�0�b�t�;���m�;�|�‰�o�u�h���o�r�;�u�-�|�o�u�v�:

���-�u�u�‹���o�†�|���r�u�;�t�b�l�b�m�-�u�‹���-�m�7���0�-�v�b�1���7�;�v�b�]�m���b�m�1�t�†�7�b�m�]��
�u�-�7�b�o���m�;�|�‰�o�u�h���1�o�ˆ�;�u�-�]�;���r�t�-�m�m�b�m�]�:

�"�†�r�;�u�ˆ�b�v�;���1�o�m�v�|�u�†�1	ž�o�m�:

���m�|�;�]�u�-�|�;���v�†�0�J�v�‹�v�|�;�l�v�:

���u�o�7�†�1�;���|�;�v�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�:

���;�t�r���-�m�7���7�;�C�m�;���r�;�u�=�o�u�l�-�m�1�;���|�_�u�;�v�_�o�t�7�v�� 
�-�m�7���v�;�u�ˆ�b�1�;���t�†�-�t�b�|�‹���|�-�u�]�;�|�v�:Im
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Mumbai Metro line 1, India

�����)�ƒ���&�����	

CLIENT : Mumbai Metro line 1          OUR ROLE : Technical advisor            

DATE : 2007 - 2014

���†�l�0�-�b���l�;�|�u�o���t�b�m�;���•���b�v���-�m���;�t�;�ˆ�-�|�;�7���1�o�u�u�b�7�o�u���o�=���•�•�:�”�h�l���‰�b�|�_���•�‘���v�|�-	ž�o�m�v���P�=�u�o�l���(�;�u�v�o�ˆ�-�7���ˆ�b�-�����m�7�_�;�u�b���|�o��
���_�-�|�h�o�r�-�u�Q�:�����|���r�u�o�ˆ�b�7�;�v���1�o�m�m�;�1	ž�ˆ�b�|�‹���=�u�o�l�����-�v�|�;�u�m���_���)�;�v�|�;�u�m���"�†�0�†�u�0�v���|�o���)�;�v�|�;�u�m���_�����;�m�|�u�-�t���!�-�b�t�‰�-�‹�7�� 
�-�m�7���=�-�1�b�t�b�|�-�|�;���v�l�o�o�|�_���-�m�7���;�L�1�b�;�m�|���b�m�|�;�u�1�_�-�m�]�;���0�;�|�‰�;�;�m���v�†�0�†�u�0�-�m���u�-�b�t���v�‹�v�|�;�l���-�m�7�����!�$���"�‹�v�|�;�l���-�|�����m�7�_�;�u�b��
�-�m�7�����_�-�|�h�o�r�-�u���v�|�-	ž�o�m�v�:

�"�+�"�$�!�����‰�-�v���-�r�r�o�b�m�|�;�7���|�o���r�u�o�ˆ�b�7�;���7�;�v�b�]�m���-�m�7���1�o�m�v�|�u�†�1	ž�o�m���;�m�]�b�m�;�;�u�b�m�]���-�m�7���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|���v�;�u�ˆ�b�1�;�v��
�b�m�1�t�†�7�b�m�]���r�u�o�7�†�1�b�m�]���7�;�|�-�b�t�;�7���7�;�v�b�]�m�v���=�o�u���-�t�t���|�_�;���v�‹�v�|�;�l�v���b�m�1�t�†�7�b�m�]���|�_�;���r�-�v�v�;�m�]�;�u���b�m�=�o�u�l�-	ž�o�m���-�m�7���r�†�0�t�b�1��
�-�7�7�u�;�v�v���v�‹�v�|�;�l�v�:

ACTIVITIES

�0�D�V�W�H�U���S�O�D�Q

�3�U�H�O�L�P�L�Q�D�U�\���G�H�V�L�J�Q

�7�H�Q�G�H�U���G�R�F�X�P�H�Q�W�V

�3�U�H�O�L�P�L�Q�D�U�\���L�Q�W�H�J�U�D�W�H�G���V�\�V�W�H�P���G�H�V�L�J�Q

�%�L�G���S�U�R�F�H�V�V���P�D�Q�D�J�H�P�H�Q�W

�7�H�Q�G�H�U���H�Y�D�O�X�D�W�L�R�Q

�5�H�Y�L�H�Z���	���S�U�R�R�I���F�K�H�F�N�L�Q�J

�6�\�V�W�H�P���,�Q�W�H�J�U�D�W�L�R�Q

#CONNECTIVITY #INFORMATION
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Rolling stock

�!�o�t�t�b�m�]���v�|�o�1�h���b�v���|�_�;���h�;�‹���l�-�f�o�u���b�m�ˆ�;�v�|�l�;�m�|��
�7�;�1�b�v�b�o�m���=�o�u���o�r�;�u�-�|�o�u�v�:���)�b�|�_���-���’�•���|�o���“�•��
�‹�;�-�u���t�b�=�;�1�‹�1�t�;���-�m�7���0�;�b�m�]���-���h�;�‹���7�b�@�;�u�;�m	ž�-�J
�|�o�u���=�o�u���r�-�v�v�;�m�]�;�u���;�Š�r�;�u�b�;�m�1�;�7���|�_�b�v�����������*��
�b�v���ˆ�b�|�-�t���|�o���o�r�;�u�-�|�o�u�=�v���1�o�l�l�;�u�1�b�-�t���v�†�1�1�;�v�v�:

�"�-�=�;�|�‹�7���r�;�u�=�o�u�l�-�m�1�;���-�m�7���1�o�l�=�o�u�|�7���-�v���‰�;�t�t��
�-�v���u�;�t�b�-�0�b�t�b�|�‹���-�m�7���t�b�=�;�1�‹�1�t�;���1�o�v�|�v���‰�b�t�t���l�-�h�;��
�1�†�v�|�o�l�;�u���0�†�v�b�m�;�v�v���r�u�o�C�|�-�0�t�;�:
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Grand Paris Express, France

�����)�ƒ���&�����	

CLIENT : Société du Grand Paris          OUR ROLE : Technical consultant            

DATE : Since 2013

���t�-�m�v���=�o�u���|�_�;�����u�-�m�7�����-�u�b�v���|�u�-�m�v�r�o�u�|���m�;�|�‰�o�u�h���b�m�ˆ�o�t�ˆ�;���|�_�;���1�o�m�v�|�u�†�1	ž�o�m���o�=���†�r���|�o���‘�•�”���h�l���o�=���m�;�‰���t�b�m�;�� 
�-�m�7���•�‘���m�;�‰���v�|�-	ž�o�m�v�7���l�o�v�|�t�‹���b�m�|�;�u�1�o�m�m�;�1	ž�m�]���‰�b�|�_���r�u�;�v�;�m�|���-�m�7���=�†�|�†�u�;���|�u�-�m�v�r�o�u�|���m�;�|�‰�o�u�h�v�:�� 
�"�+�"�$�!�����b�v���b�m���1�_�-�u�]�;���o�=���$�;�1�_�m�b�1�-�t���"�‹�v�|�;�l�v�����v�v�b�v�|�-�m�1�;���P���$�"�Q�7�����r�;�u�-	ž�o�m�����-�m�-�]�;�l�;�m�|���P�������Q���o�=���"�‹�v�|�;�l�v��
���u�o�f�;�1�|�����-�m�-�]�;�l�;�m�|���P�������Q���-�m�7�����u�o�f�;�1�|�����-�m�-�]�;�l�;�m�|���=�o�u���!�o�t�t�b�m�]���"�|�o�1�h���_�����†�|�o�l�-�|�;�7���$�u�-�b�m�����o�m�|�u�o�t���P�������7��
���!�F�����Q�:

�"�+�"�$�!�����b�v���r�u�o�ˆ�b�7�b�m�]���|�_�u�;�;���v�;�r�-�u�-�|�;���v�;�u�ˆ�b�1�;�v�:

Technical Systems Assistance:���=�†�m�1	ž�o�m�-�t���-�m�-�t�‹�v�b�v�7���b�m�|�;�]�u�-	ž�o�m���l�-�m�-�]�;�l�;�m�|�7���u�b�v�h���l�-�m�-�]�;�l�;�m�|�7���!�����"�7��
�1�o�o�u�7�b�m�-	ž�m�]���b�m�|�;�u�=�-�1�;�v�7���-�v�v�;�v�v�l�;�m�|���o�=���|�_�;���;�m�ˆ�b�u�o�m�l�;�m�|�-�t���b�l�r�-�1�|�7���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|�:

Operation Management of Systems: �v�†�r�;�u�ˆ�b�v�b�m�]���|�_�;���v�‹�v�|�;�l�v���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|���1�o�m�|�u�-�1�|���-�m�7���|�_�;�� 
�r�u�o�1�†�u�;�l�;�m�|���-�m�7���‰�o�u�h�v���1�o�m�|�u�-�1�|�v�:

Project Management �=�o�u���!�o�t�t�b�m�]���"�|�o�1�h���_�����†�|�o�l�-�|�;�7���$�u�-�b�m�����o�m�|�u�o�t�:��

���v���r�-�u�|���o�=���|�_�;���u�o�t�t�b�m�]���v�|�o�1�h���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|�7���"�+�"�$�!�����r�u�o�7�†�1�;�7���|�_�;���v�r�;�1�b�C�1�-	ž�o�m�v�7���l�o�m�b�|�o�u�;�7���|�_�;���7�;�J
�v�b�]�m���o�=���|�_�;���|�u�-�b�m�v�7���‰�_�b�1�_���b�m�ˆ�o�t�ˆ�;�7���7�;�C�m�b�m�]���|�_�;���7�;�v�b�]�m���-�m�7���b�v�v�†�b�m�]���b�m�ˆ�b�|�-	ž�o�m�v���|�o���|�;�m�7�;�u�:�����u�b�o�u���|�o���|�_�;���0�†�b�t�7�b�m�]��
�o�=���|�_�;���|�u�-�b�m�v���-���=�†�t�t�J�v�1�-�t�;���l�o�7�;�t���o�=���|�_�;���b�m�|�;�u�b�o�u���o�=���|�_�;���|�u�-�b�m���7�;�v�b�]�m�;�7���0�‹���"�+�"�$�!�����‰�-�v���0�†�b�t�|���|�o���]�;�|���-���0�;�‚�;�u���b�7�;�-��
�o�=���|�_�;���r�-�v�v�;�m�]�;�u���;�Š�r�;�u�b�;�m�1�;���-�m�7���|�o���b�u�o�m���o�†�|���-�m�‹���b�v�v�†�;�v�:

ACTIVITIES

�)�X�Q�F�W�L�R�Q�D�O���D�Q�D�O�\�V�L�V

�,�Q�W�H�J�U�D�W�L�R�Q���P�D�Q�D�J�H�P�H�Q�W

�7�H�F�K�Q�L�F�D�O���V�S�H�F�L���F�D�W�L�R�Q�V

�)�X�O�O���V�F�D�O�H���P�R�G�H�O���G�H�V�L�J�Q

#CAPACITY #PERFORMANCE #CAPEX #OPEX #SAFETY #PASSENGER EXPERIENCE

How we can help

�"�+�"�$�!���=�v���;�Š�r�;�u�b�;�m�1�;���-�m�7���h�m�o�‰�t�;�7�]�;���o�=���-�t�t���|�‹�r�;�v��
�o�=���u�o�t�t�b�m�]���v�|�o�1�h���-�t�t�o�‰�v���†�v���|�o�9

�-�1�|���-�v�����m�7�;�r�;�m�7�;�m�|���"�-�=�;�|�‹�����v�v�;�v�v�o�u�8

�7�;�ˆ�;�t�o�r���b�m�ˆ�;�v�|�l�;�m�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�8

�v�†�r�r�o�u�|���=�;�-�v�b�0�b�t�b�|�‹���v�|�†�7�b�;�v���‰�b�|�_���†�r�J�|�o�J�7�-�|�;��
�b�m�=�o�u�l�-	ž�o�m���u�;�]�-�u�7�b�m�]���ˆ�;�_�b�1�t�;���-�ˆ�-�b�t�-�0�b�t�b�|�‹�7��
�b�m�1�t�†�7�b�m�]���v�|�-�|�;�J�o�=�J�|�_�;���-�u�|���=�†�m�1	ž�o�m�-�t�b	ž�;�v�7���� 
�r�;�u�=�o�u�l�-�m�1�;�7���1�o�l�=�o�u�|���t�;�ˆ�;�t�7�����������*���-�m�7���������*�8��

�1�-�u�u�‹���o�†�|���r�u�;�t�b�l�b�m�-�u�‹���7�;�v�b�]�m�7���‰�b�|�_���o�r	ž�l�b�Œ�;�7��
�r�;�u�=�o�u�l�-�m�1�;�8

�r�u�;�r�-�u�;���|�;�m�7�;�u���v�r�;�1�b�C�1�-	ž�o�m�v�8

�v�†�r�;�u�ˆ�b�v�;���1�o�m�v�|�u�†�1	ž�o�m�8

�r�u�o�7�†�1�;���|�;�v�|���v�|�u�-�|�;�]�b�;�v���-�m�7���r�t�-�m�v�8

�-�v�v�;�v�v���;�Š�b�v	ž�m�]���u�o�t�t�b�m�]���v�|�o�1�h���b�m���o�r�;�u�-	ž�o�m�:

As we are close to our customers with regard 
to Operation and Maintenance, we are able to 
�S�U�R�S�R�V�H���V�R�O�X�W�L�R�Q�V���W�K�D�W���S�H�U�I�H�F�W�O�\�����W���Z�L�W�K���W�K�H�L�U��
business.
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ATS & SCADA supervisory systems

�"�†�r�;�u�ˆ�b�v�o�u�‹���v�‹�v�|�;�l�v���=�o�u���;�m�;�u�]�‹���-�m�7��
�|�u�-�m�v�r�o�u�|���-�u�;���;�v�v�;�m	ž�-�t���|�o���|�_�;���v�l�o�o�|�_��
�r�u�;�r�-�u�-	ž�o�m���-�m�7���7�;�t�b�ˆ�;�u�‹���o�=���v�;�u�ˆ�b�1�;�7���|�o��
�������*���-�m�7���1�†�v�|�o�l�;�u���v�;�u�ˆ�b�1�;���o�r	ž�l�b�Œ�-	ž�o�m�:��
���m���r�-�u	ž�1�†�t�-�u�7���|�_�;�‹�9

�=�-�1�b�t�b�|�-�|�;���1�o�l�r�t�;�Š���o�r�;�u�-	ž�o�m�v���‰�b�|�_�� 
�;�L�1�b�;�m�|���v�†�r�;�u�ˆ�b�v�o�u�‹���v�‹�v�|�;�l�v���-�m�7��
�=�u�b�;�m�7�t�‹���_�†�l�-�m�J�l�-�1�_�b�m�;���b�m�|�;�u�=�-�1�;�8

�_�;�t�r���o�r�;�u�-�|�o�u�v���|�-�h�;���|�_�;���u�b�]�_�|���7�;�1�b�v�b�o�m��
�t�†�b�1�h�t�‹���‰�b�|�_���-�1�1�†�u�-�|�;�7���u�;�-�t�J	ž�l�;���-�m�7��
�l�-�m�-�]�;�-�0�t�;���b�m�=�o�u�l�-	ž�o�m���b�m���1�-�v�;���o�=��
�b�m�1�b�7�;�m�|�v���-�m�7���-�t�-�u�l���Y�o�‰�v�8

�=�-�1�b�t�b�|�-�|�;���7�-�|�-���-�m�-�t�‹�v�b�v���=�o�u���-�1�1�†�u�-�|�;�� 
�u�;�r�o�u	ž�m�]���-�m�7���r�;�u�=�o�u�l�-�m�1�;���;�m�_�-�m�1�;�J
�l�;�m�|���v�o�t�†	ž�o�m���b�7�;�m	ž�C�1�-	ž�o�m�:��
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#OPERATION #AVAILABILITY #CAPEX

How we can help

�&�v�;���h�m�o�‰�t�;�7�]�;���o�=���l�-�u�h�;�|���v�o�t�†	ž�o�m�v���-�m�7��
�1�o�m�v�|�-�m�|���v�1�u�;�;�m�b�m�]���o�=���b�m�m�o�ˆ�-	ž�ˆ�;���v�o�t�†	ž�o�m�v�� 
�|�o���r�u�o�r�o�v�;���u�;�t�;�ˆ�-�m�|���v�o�t�†	ž�o�m�v�:

���u�o�r�o�v�;���t�o�m�]���|�;�u�l���b�m�ˆ�;�v�|�l�;�m�|���-�m�7���l�-�b�m�|�;�J
�m�-�m�1�;���r�t�-�m�v�7���l�-�m�-�]�b�m�]���o�0�v�o�t�;�v�1�;�m�1�;���-�m�7��
�v�‹�v�|�;�l�v���b�m�|�;�u�o�r�;�u�-�0�b�t�b�|�‹�:

���u�;�r�-�u�;���-�m�7���†�m�7�;�u�|�-�h�;���b�m�|�;�]�u�-	ž�o�m���o�=���m�;�‰�� 
�v�‹�v�|�;�l�v���-�m�7���l�b�]�u�-	ž�o�m���‰�_�b�t�v�|���;�m�v�†�u�b�m�]�� 
�1�o�m	ž�m�†�b�|�‹���o�=���v�;�u�ˆ�b�1�;�:

���u�o�r�o�v�;���ˆ�b�u�|�†�-�t�b�v�-	ž�o�m���-�m�7���t�o�m�]�J�|�;�u�l���;�ˆ�o�t�†	ž�o�m��
�r�t�-�m�v�7���t�b�l�b	ž�m�]���|�_�;���7�;�r�;�m�7�;�m�1�‹���o�m���r�u�o�r�u�b�;�|�-�u�‹��
�v�‹�v�|�;�l�v�:

���u�;�r�-�u�;���-�m�7���b�l�r�t�;�l�;�m�|���u�o�0�†�v�|���ˆ�;�u�b�C�1�-	ž�o�m�� 
�-�m�7���ˆ�-�t�b�7�-	ž�o�m���r�t�-�m�v�:

�6�<�6�7�5�$���G�H���Q�H�V���Q�H�Z���D�Q�G���L�P�S�U�R�Y�H�V���H�[�L�V�W�L�Q�J��
supervisory systems to enhance real-time  

decision-making and operations.

Paris lines B & D, France

MODERNISATION

CLIENT : SNCF          OUR ROLE : Technical consultant          DATE : Since 2018

�$�‰�o���_�b�]�_�J�7�;�m�v�b�|�‹���v�†�0�†�u�0�-�m���u�-�b�t�‰�-�‹���t�b�m�;�v���b�m�����-�u�b�v���-�u�;���0�;�b�m�]���†�r�]�u�-�7�;�7���P�t�b�m�;�v�������-�m�7���	�Q�:�����v���r�-�u�|���o�=���|�_�b�v���l�o�7�;�u�J
�m�b�v�-	ž�o�m���r�u�o�]�u�-�l�l�;���-���m�;�‰���-�†�|�o�l�-	ž�1���|�u�-�b�m���v�†�r�;�u�ˆ�b�v�b�o�m���P���$�"�³�Q���b�v���0�;�b�m�]���7�;�ˆ�;�t�o�r�;�7���|�_�-�|���‰�b�t�t���‰�o�u�h���b�m���0�o�|�_���|�_�;��
�†�u�0�-�m���-�m�7���v�†�0�†�u�0�-�m���v�;�1	ž�o�m�v���o�=���|�_�;���t�b�m�;�v���r�u�o�ˆ�b�7�b�m�]���-�†�|�o�l�-�|�;�7���7�u�b�ˆ�b�m�]�:���$�_�b�v���b�m�m�o�ˆ�-	ž�ˆ�;���v�†�r�;�u�ˆ�b�v�o�u�‹���v�‹�v�|�;�l��
�-�7�-�r�|�v���|�_�;���v�;�u�ˆ�b�1�;���-�1�1�o�u�7�b�m�]���|�o���|�_�;���;�m�ˆ�b�u�o�m�l�;�m�|�:

ACTIVITIES

�$�X�W�R�P�D�W�L�F���W�U�D�L�Q���V�X�S�H�U�Y�L�V�L�R�Q

�0�L�[�H�G���X�U�E�D�Q���D�Q�G���V�X�E�X�U�E�D�Q���O�L�Q�H�V

�,�Q�Q�R�Y�D�W�L�R�Q
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Signalling systems

�"�b�]�m�-�t�t�b�m�]���v�‹�v�|�;�l�v���-�u�;���;�v�v�;�m	ž�-�t���|�o���|�_�;��
�|�u�-�m�v�r�o�u�|�-	ž�o�m���v�‹�v�|�;�l�v���v�-�=�;�|�‹���-�m�7���r�;�u�=�o�u�J
�l�-�m�1�;�:

���m�_�-�m�1�b�m�]���v�b�]�m�-�t�t�b�m�]���v�‹�v�|�;�l�v�7���‰�_�b�t�v�|��
�1�o�l�r�t�;�Š�7���b�v���|�_�;���l�o�v�|���;�L�1�b�;�m�|���‰�-�‹���|�o��
�b�m�1�u�;�-�v�;���r�-�v�v�;�m�]�;�u���v�;�u�ˆ�b�1�;���-�m�7���u�;�ˆ�;�m�†�;�v��
�‰�b�|�_���l�b�m�b�l�b�Œ�;�7�����������*�:
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#OPERATION #AVAILABILITY#OPEX

How we can help

���v�v�b�v�|���b�m���|�_�;���l�b�]�u�-	ž�o�m���o�=���;�Š�b�v	ž�m�]���v�‹�v�|�;�l�v�� 
�|�o���;�m�_�-�m�1�;�7���o�u���l�-�b�m�|�-�b�m�;�7�����u�-�7�;�v���o�=�����†�|�o�l�-�J
	ž�o�m�7���u�b�]�_�|���†�r���|�o���=�†�t�t�‹���-�†�|�o�l�-�|�;�7���l�;�|�u�o���t�b�m�;�v�:

�&�v�;���h�m�o�‰�t�;�7�]�;���o�=���l�-�u�h�;�|���v�o�t�†	ž�o�m�v���-�m�7��
�1�o�m�v�|�-�m�|���v�1�u�;�;�m�b�m�]���o�=���b�m�m�o�ˆ�-	ž�ˆ�;���v�o�t�†	ž�o�m�v�� 
�|�o���r�u�o�r�o�v�;���u�;�t�;�ˆ�-�m�|���v�o�t�†	ž�o�m�v�:

���u�o�r�o�v�;���t�o�m�]���|�;�u�l���b�m�ˆ�;�v�|�l�;�m�|���-�m�7���l�-�b�m�|�;�J
�m�-�m�1�;���r�t�-�m�v�7���l�-�m�-�]�b�m�]���o�0�v�o�t�;�v�1�;�m�1�;���-�m�7��
�v�‹�v�|�;�l�v���b�m�|�;�u�o�r�;�u�-�0�b�t�b�|�‹�:

���u�;�r�-�u�;���-�m�7���†�m�7�;�u�|�-�h�;���b�m�|�;�]�u�-	ž�o�m���o�=���m�;�‰�� 
�v�‹�v�|�;�l�v���-�m�7���l�b�]�u�-	ž�o�m���‰�_�b�t�v�|���;�m�v�†�u�b�m�]�� 
�1�o�m	ž�m�†�b�|�‹���o�=���v�;�u�ˆ�b�1�;�:

���u�o�r�o�v�;���ˆ�b�u�|�†�-�t�b�v�-	ž�o�m���-�m�7���t�o�m�]�J�|�;�u�l���;�ˆ�o�t�†	ž�o�m��
�r�t�-�m�v�7���t�b�l�b	ž�m�]���|�_�;���7�;�r�;�m�7�;�m�1�‹���o�m���r�u�o�r�u�b�;�|�-�u�‹��
�v�‹�v�|�;�l�v�:

���u�;�r�-�u�;���-�m�7���b�l�r�t�;�l�;�m�|���u�o�0�†�v�|���ˆ�;�u�b�C�1�-	ž�o�m�� 
�-�m�7���ˆ�-�t�b�7�-	ž�o�m���r�t�-�m�v�:

���u�o�r�o�v�;���l�b�Š�b�m�]���ˆ�-�u�b�o�†�v���|�‹�r�;�v���o�=���v�b�]�m�-�t�t�b�m�]��
�v�o�t�†	ž�o�m�v���=�o�u���†�u�0�-�m���-�m�7���b�m�|�;�u�†�u�0�-�m���|�o���r�u�o�ˆ�b�7�;��
�-���v�l�o�o�|�_���-�m�7���o�r	ž�l�b�Œ�;�7���f�o�†�u�m�;�‹�:

#SAFETY

Advanced Train Control System (ATCS), Sydney,  
Australia

�����)�ƒ���&�����	

CLIENT : Transport for New South Wales (TfNSW)          OUR ROLE : Technical Advisor            

DATE : 2014-2015

�$�_�;�����7�ˆ�-�m�1�;�7���$�u�-�b�m�����o�m�|�u�o�t���"�‹�v�|�;�l���P���$���"�Q�����u�o�]�u�-�l�l�;���|�o���l�o�7�;�u�m�b�v�;���"�‹�7�m�;�‹�=�v���u�-�b�t���m�;�|�‰�o�u�h���b�m�ˆ�o�t�ˆ�;�7��
�]�u�-�7�†�-�t�t�‹���l�b�]�u�-	ž�m�]���|�u�-�b�m�v���|�o�����!�$���"�J�‘���|�u�-�b�m���1�o�m�|�u�o�t���-�m�7���7�;�r�t�o�‹�b�m�]���o�|�_�;�u���r�;�u�=�o�u�l�-�m�1�;���;�m�_�-�m�1�b�m�]���=�;�-�|�†�u�;�v�:��
�"�+�"�$�!�����r�u�o�ˆ�b�7�;�7���|�_�;���1�t�b�;�m�|���‰�b�|�_���v�|�u�-�|�;�]�b�1���v�†�r�r�o�u�|���|�_�u�o�†�]�_�o�†�|���|�_�;���7�;�v�b�]�m���r�_�-�v�;���-�m�7���‰�-�v���v�r�;�1�b�C�1�-�t�t�‹�� 
�u�;�v�r�o�m�v�b�0�t�;���=�o�u���|�_�;���1�o�o�u�7�b�m�-	ž�o�m���o�=���-�t�t���|�_�;���-�1	ž�ˆ�b	ž�;�v���o�=���|�_�;���v�r�;�1�b�-�t�b�v�|���|�;�-�l�v�:

�����m�†�l�0�;�u���o�=���b�m�m�o�ˆ�-	ž�ˆ�;���v�o�t�†	ž�o�m�v���‰�;�u�;���7�;�ˆ�;�t�o�r�;�7���v�†�1�_���-�v���|�_�;���b�m�|�u�o�7�†�1	ž�o�m���o�=���-�†�|�o�l�-	ž�1���|�u�-�b�m���o�r�;�u�-	ž�o�m�v��
�P���$���Q���|�_�-�|���1�o�†�t�7���l�-�m�-�]�;���‘�“���|�u�-�b�m�v���r�;�u���_�o�†�u���K���-���C�u�v�|���†�v�b�m�]���|�_�;�����†�u�o�r�;�-�m���!�-�b�t���$�u�-�L�1�����-�m�-�]�;�l�;�m�|���"�‹�v�|�;�l��
�P���!�$���"�Q�:���
�†�u�|�_�;�u�l�o�u�;�7���|�_�;���r�u�o�f�;�1�|���b�m�ˆ�o�t�ˆ�;�7���l�-�m�-�]�;�l�;�m�|���o�=���1�o�l�r�t�;�Š���b�m�|�;�u�=�-�1�;�v���‰�b�|�_���o�|�_�;�u���r�u�o�f�;�1�|�v�� 
�b�m���r�u�o�]�u�;�v�v�7���-�m�7���b�m���r�-�u	ž�1�†�t�-�u���|�_�;���l�o�7�;�u�m�b�v�-	ž�o�m���o�=���|�_�;���$�u�-�L�1�����-�m�-�]�;�l�;�m�|���"�‹�v�|�;�l���P�$���"�Q���-�m�7���C�Š�;�7�� 
�-�m�7���l�o�0�b�t�;���|�;�t�;�1�o�l�l�†�m�b�1�-	ž�o�m���v�‹�v�|�;�l�v�:

ACTIVITIES

�6�L�J�Q�D�O�O�L�Q�J

ETCS 2 (European Train Control System Level 2)

�&�R�Q�W�U�R�O���F�R�P�P�D�Q�G���V�\�V�W�H�P�V

�5�R�O�O�L�Q�J���6�W�R�F�N

�6�D�I�H�W�\���R�I���R�S�H�U�D�W�L�R�Q�V

�2�S�H�U�D�W�L�R�Q�V

�,�Q�W�H�U�I�D�F�H���P�D�Q�D�J�H�P�H�Q�W
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�"�|�-�0�t�b�m�]���_���l�-�b�m�|�;�m�-�m�1�;���=�-�1�b�t�b	ž�;�v��
for rolling stock

�	�;�v�b�]�m�b�m�]���o�r	ž�l�b�v�;�7���l�-�b�m�|�;�m�-�m�1�;��
�=�-�1�b�t�b	ž�;�v���=�o�u���u�o�t�t�b�m�]���v�|�o�1�h���l�;�-�m�v���;�L�1�b�;�m�|��
�o�r�;�u�-	ž�o�m�v�7���_�b�]�_���-�ˆ�-�b�t�-�0�b�t�b�|�‹���-�m�7���o�r	ž�l�b�J
�v�-	ž�o�m���o�=���C�Š�;�7���-�v�v�;�|�v���-�v���‰�;�t�t���-�v���������*�:��
���m�;�u�]�‹���v�-�ˆ�b�m�]���1�-�m���-�t�v�o���0�;���-�1�_�b�;�ˆ�;�7��
�|�_�u�o�†�]�_���]�o�o�7���7�;�v�b�]�m�:

�
�o�u���o�r�;�u�-	ž�o�m���o�m���m�o�m�J�;�t�;�1�|�u�b�C�;�7���u�o�†�|�;�v�7��
�m�;�‰���=�†�;�t�v���-�m�7���;�m�;�u�]�‹���v�o�†�u�1�;�v���-�u�;���0�u�;�-�J
�h�b�m�]���|�_�u�o�†�]�_���|�o���u�;�r�t�-�1�;���7�b�;�v�;�t�9���0�-�‚�;�u�b�;�v�7��
�m�-�|�†�u�-�t���]�-�v���-�m�7���_�‹�7�u�o�]�;�m�:���$�_�;�‹���u�;�t�†�b�u�;��
�-�7�-�r�|�-	ž�o�m���o�=���;�Š�b�v	ž�m�]���=�-�1�b�t�b	ž�;�v���o�u���|�_�;��
�7�;�v�b�]�m���-�m�7���1�o�m�v�|�u�†�1	ž�o�m���o�=���m�;�‰���o�m�;�v�:

���;�‰���u�;�]�†�t�-	ž�o�m�v���u�;�t�†�b�u�;���l�o�u�;���-�‚�;�m	ž�o�m��
�|�o���]�u�;�;�m�;�u���‰�o�u�h�v�_�o�r�v���‰�b�|�_���‰�-�v�|�;���-�m�7��
�‰�-�|�;�u���l�-�m�-�]�;�l�;�m�|�7���;�m�;�u�]�‹���;�L�1�b�;�m�1�‹ 
�-�m�7���r�o�t�t�†	ž�o�m���-�ˆ�o�b�7�-�m�1�;�:
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#OPERATION #AVAILABILITY#OPEX

How we can help

���-�u�u�‹���o�†�|���Y�o�‰���-�m�-�t�‹�v�b�v���-�m�7���v�b�l�†�t�-	ž�o�m�:

�&�m�7�;�u�|�-�h�;���=�†�m�1	ž�o�m�-�t���7�;�v�b�]�m���0�-�v�;�7���o�m���o�r�;�u�-	ž�o�m��
�-�m�7���l�-�b�m�|�;�m�-�m�1�;���r�t�-�m�v�:

���u�o�7�†�1�;���o�r	ž�l�b�v�;�7���0�-�v�b�1���-�m�7���7�;�|�-�b�t�;�7���7�;�v�b�]�m�v�:

���-�t�1�†�t�-�|�;���������*���o�r	ž�l�b�v�-	ž�o�m�7���b�m�1�t�†�7�b�m�]���;�m�;�u�]�‹�:

���u�o�7�†�1�;���v�r�;�1�b�C�1�-	ž�o�m���-�m�7���v�†�r�r�o�u�|���|�_�;���r�u�o�1�†�u�;�l�;�m�|��
�o�=���l�-�b�m�|�;�m�-�m�1�;���;�t�†�b�r�l�;�m�|�:

���-�m�-�]�;���l�o�7�;�u�m�b�v�-	ž�o�m���-�m�7���u�;�m�;�‰�-�t���r�u�o�]�u�-�l�l�;�v�:

#SAFETY

Jakarta light rail, Indonesia

�����)�ƒ���&�����	

CLIENT :���3�7���$�'�+�,���.�$�5�<�$�����3�H�U�V�H�U�R�����7�E�N�������'�H�S�W���R�I���/�L�J�K�W���5�D�L�O���7�U�D�Q�V�L�W           

OUR ROLE : Technical consultant          DATE : 2016 - 2019

�"�+�"�$�!�����‰�-�v���u�;�v�r�o�m�v�b�0�t�;���=�o�u�9

�7�;�C�m�b	ž�o�m���o�=���|�_�;���v�r�;�1�b�C�1�-	ž�o�m�v���o�=���|�_�;���l�-�b�m���u�-�b�t�‰�-�‹���v�‹�v�|�;�l�v���b�m�1�t�†�7�b�m�]���|�_�;���7�;�v�b�]�m���o�=���|�_�;���7�;�r�o�|�8

�r�u�;�r�-�u�-	ž�o�m���o�=���|�_�;���|�;�1�_�m�b�1�-�t���r�-�u�|�v���o�=���|�_�;���1�-�t�t���=�o�u���|�;�m�7�;�u�v���=�o�u���|�_�;���v�;�t�;�1	ž�o�m���o�=���|�_�;���1�o�m�|�u�-�1�|�o�u�v�� 
�b�m���1�_�-�u�]�;���o�=���|�_�;���v�†�r�r�t�‹���o�=���;�-�1�_���v�‹�v�|�;�l�8

�u�;�ˆ�b�;�‰���o�=���7�;�|�-�b�t�;�7���7�;�v�b�]�m�v���o�=���v�‹�v�|�;�l�v���r�u�o�7�†�1�;�7���0�‹���1�o�m�|�u�-�1�|�o�u�v�8

�-�v�v�b�v�|�-�m�1�;���b�m���-�1�1�;�r�|�-�m�1�;���|�;�v	ž�m�]���o�m���0�;�_�-�t�=���o�=���|�_�;���1�t�b�;�m�|�8

�-�v�v�b�v�|�-�m�1�;���|�o���|�_�;���1�t�b�;�m�|���=�o�u���|�_�;���|�u�b�-�t���u�†�m�m�b�m�]���v�†�r�;�u�ˆ�b�v�b�o�m�:

ACTIVITIES

�7�H�F�K�Q�L�F�D�O���V�S�H�F�L���F�D�W�L�R�Q�V

�7�H�Q�G�H�U���H�Y�D�O�X�D�W�L�R�Q

�'�H�W�D�L�O�H�G���G�H�V�L�J�Q���U�H�Y�L�H�Z
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�$�u�-�1	ž�o�m���r�o�‰�;�u���-�m�7���1�-�|�;�m�-�u�‹

�$�_�;���1�_�o�b�1�;���o�=���|�u�-�1	ž�o�m���r�o�‰�;�u���v�o�†�u�1�;���b�v�� 
�-���l�-�f�o�u���1�_�o�b�1�;���=�o�u���-���m�;�‰���0�†�b�t�7���r�u�o�f�;�1�|���o�u�� 
�=�o�u���|�_�;���l�b�]�u�-	ž�o�m���o�=���7�b�;�v�;�t�J�r�o�‰�;�u�;�7���u�o�t�t�b�m�]��
�v�|�o�1�h���|�o���1�t�;�-�m�;�u���;�m�;�u�]�‹���-�t�|�;�u�m�-	ž�ˆ�;�v�:

�����v�|�-�0�t�;�7���u�;�t�b�-�0�t�;���-�m�7���;�L�1�b�;�m�|���;�t�;�1�|�u�b�1�-�t��
�m�;�|�‰�o�u�h���b�v���;�v�v�;�m	ž�-�t���|�o���o�r�;�u�-	ž�o�m�v�:

�$�_�;���v�b�Œ�b�m�]���o�=���|�_�;���m�;�|�‰�o�u�h���b�v���0�-�v�;�7�� 
�o�m���l�-�m�‹���;�Š�|�;�u�m�-�t���=�-�1�|�o�u�v���-�m�7���u�;�t�†�b�u�;�v��
�1�o�l�r�t�;�Š���1�-�t�1�†�t�-	ž�o�m�v�:

�$�_�;���7�;�v�b�]�m���o�=���|�_�;���;�t�;�1�|�u�b�1�-�t���-�u�1�_�b�|�;�1�|�†�u�;��
�b�v���h�;�‹���|�o���;�m�v�†�u�;���-���_�b�]�_���u�;�t�b�-�0�b�t�b�|�‹���o�=���|�_�;��
�|�u�-�m�v�r�o�u�|���v�‹�v�|�;�l�7���;�ˆ�;�m���b�m���7�;�]�u�-�7�;�7���l�o�7�;�:��
���m���|�_�;���o�|�_�;�u���_�-�m�7�7���o�ˆ�;�u�7�b�l�;�m�v�b�o�m�b�m�]���|�_�;��
�;�t�;�1�|�u�b�1�-�t���v�‹�v�|�;�l���u�;�t�†�b�u�;�v���-���v�b�]�m�b�C�1�-�m�|��
�-�l�o�m�|���o�=�����������*�:

�
�b�m�-�t�t�‹�7�����������r�_�;�m�o�l�;�m�-���-�u�;���1�o�l�r�t�;�Š�7��
�r�o�|�;�m	ž�-�t�t�‹���_�;�-�ˆ�b�t�‹���b�l�r�-�1	ž�m�]���|�_�;���v�|�-�0�b�t�b�|�‹��
�-�m�7���|�_�;���r�;�u�=�o�u�l�-�m�1�;���o�=���|�_�;���v�‹�v�|�;�l�:
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#OPERATION #AVAILABILITY#OPEX

How we can help

���-�u�u�‹���o�†�|���7�b�l�;�m�v�b�o�m�b�m�]���-�m�7���0�-�v�b�1���7�;�v�b�]�m�v�:

���u�o�7�†�1�;���7�;�|�-�b�t�;�7���-�m�7���b�l�r�t�;�l�;�m�|�-	ž�o�m���7�;�v�b�]�m�v�:

�"�†�r�;�u�ˆ�b�v�;���‰�o�u�h�v�:

�(�-�t�b�7�-�|�;���-�m�7���1�o�l�l�b�v�v�b�o�m���v�†�0�J�v�‹�v�|�;�l�v���-�m�7��
�v�‹�v�|�;�l�v�:

���;�u�=�o�u�l���l�-�b�m�|�;�m�-�m�1�;���;�m�]�b�m�;�;�u�b�m�]�:

#DIMENSIONING #ARCHITECTURE #CAPEX #EMC

Kénitra-Tangier high speed line, Morocco

�����)�ƒ���&�����	

CLIENT :���2�I���F�H���1�D�W�L�R�Q�D�O���G�H�V���&�K�H�P�L�Q�V���G�H���)�H�U��          OUR ROLE : General Consultant -  

Assistance to the Contracting Authority, Engineering & Project Management services,  

Integration & Dynamic tests          DATE : 2009 - 2018

�"�+�"�$�!�����†�m�7�;�u�|�o�o�h���v�;�ˆ�;�u�-�t���=�;�-�v�b�0�b�t�b�|�‹���v�|�†�7�b�;�v���P�b�m�1�t�†�7�b�m�]���r�u�o�]�u�-�l���7�;�C�m�b	ž�o�m�7���-�t�b�]�m�l�;�m�|�7���-�m�7���]�;�o�t�o�]�‹�Q���7�†�u�b�m�]��
�|�_�;���•�v�|���r�_�-�v�;���o�=���|�_�;���r�u�o�f�;�1�|�:�����o�m	ž�m�†�b�m�]���b�m���|�_�;���‘�m�7�����_�-�v�;���‰�b�|�_���r�u�;�t�b�l�b�m�-�u�‹���7�;�v�b�]�m���u�;�t�†�b�u�;�l�;�m�|�v���P�;�v�r�;�1�b�-�t�t�‹��
�‰�b�|�_�����u�o�f�;�1�|���	�;�C�m�b	ž�o�m�Q�:���
�b�m�-�t�t�‹�7���"�+�"�$�!�����|�o�o�h���r�-�u�|���b�m���|�_�;���7�;�v�b�]�m���_���1�o�m�v�|�u�†�1	ž�o�m���r�_�-�v�;���u�;�]�-�u�7�b�m�]���|�_�;�����u�o�f�;�1�|��
���-�m�-�]�;�l�;�m�|���=�o�u���|�_�;���1�b�ˆ�b�t���;�m�]�b�m�;�;�u�b�m�]���7�;�v�b�]�m���_���v�†�r�;�u�ˆ�b�v�b�o�m���o�=���|�_�;���•�•�•���h�l���v�o�†�|�_�;�u�m���v�;�1	ž�o�m�8���‰�b�|�_���-���v�|�u�o�m�]��
�b�m�ˆ�o�t�ˆ�;�l�;�m�|���b�m���-�t�t���-�v�r�;�1�|�v���u�;�t�-�|�;�7���|�o���|�_�;���u�-�b�t���v�‹�v�|�;�l�v���P�b�m�1�t�†�7�b�m�]���v�b�]�m�-�t�t�b�m�]���_���|�;�t�;�1�o�l�l�†�m�b�1�-	ž�o�m�v�7���|�u�-�1�h���_��
�1�-�|�;�m�-�u�‹�7���-�m�7���r�o�‰�;�u���v�†�r�r�t�‹�Q�:

ACTIVITIES

�'�H�V�L�J�Q���U�H�T�X�L�U�H�P�H�Q�W�V

�3�U�R�M�H�F�W���P�D�Q�D�J�H�P�H�Q�W

�'�H�V�L�J�Q���V�X�S�Y�H�U�L�V�L�R�Q
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Maintenance and lifecycle 
management

���L�1�b�;�m�|���l�-�b�m�|�;�m�-�m�1�;���o�=���-�v�v�;�|�v���b�v���;�v�v�;�m	ž�-�t��
�|�o���l�;�;�|���-�m�7���;�m�_�-�m�1�;���t�b�=�;�1�‹�1�t�;���1�o�v�|�v�7��
�r�;�u�=�o�u�l�-�m�1�;���-�m�7���u�;�t�b�-�0�b�t�b�|�‹���|�-�u�]�;�|�v�:

�"�;	®�m�]�J�†�r���-�m�7���-�7�-�r	ž�m�]���l�-�b�m�|�;�m�-�m�1�;��
�r�t�-�m�v���-�m�7���u�;�v�o�†�u�1�;�v���-�u�;���h�;�‹���|�o���o�r�;�u�-	ž�o�m�v�:��
�����7�;�;�r���h�m�o�‰�t�;�7�]�;���o�=���|�_�;���-�v�v�;�|�v�7���|�_�;�b�u��
�-�1�|�†�-�t���r�;�u�=�o�u�l�-�m�1�;���-�m�7���u�;�t�b�-�0�b�t�b�|�‹���b�m���o�r�;�J
�u�-	ž�o�m���b�v���-�m���b�l�r�o�u�|�-�m�|���=�-�1�|�o�u���|�o���7�b�l�;�m�v�b�o�m��
�u�;�v�o�†�u�1�;�v���-�m�7���l�-�b�m�|�;�m�-�m�1�;���r�t�-�m�v�:��

�	�b�]�b�|�-�t�b�v�-	ž�o�m���0�u�b�m�]�v���-�7�7�b	ž�o�m�-�t���r�u�o�7�†�1	ž�ˆ�b�|�‹��
�]�-�b�m�v���-�m�7���_�;�t�r�v���-�m	ž�1�b�r�-�|�;���=�-�b�t�†�u�;�v���-�m�7��
�v�;�u�ˆ�b�1�;���b�l�r�-�1	ž�m�]���1�o�u�u�;�1	ž�ˆ�;���l�-�b�m�|�;�m�-�m�1�;�:

�	�;�ˆ�;�t�o�r���l�-�b�m�|�;�m�-�m�1�;���v�|�u�-�|�;�]�b�;�v�:

���u�o�r�o�v�;���o�u�]�-�m�b�v�-	ž�o�m���=�o�u���l�-�b�m�|�;�m�-�m�1�;���-�1	ž�ˆ�b	ž�;�v�:

�)�u�b�|�;���r�u�;�ˆ�;�m	ž�ˆ�;���-�m�7���1�o�u�u�;�1	ž�ˆ�;���l�-�b�m�|�;�m�-�m�1�;��
�r�t�-�m�v�:

���-�u�u�‹���o�†�|���t�b�=�;�1�‹�1�t�;���1�o�v�|���-�v�v�;�v�v�l�;�m�|�v���-�m�7���o�r	ž�l�b�J
�v�-	ž�o�m�v�:

�&�m�7�;�u�|�-�h�;���-�v�v�;�|���7�†�;���7�b�t�b�]�;�m�1�;���=�o�u���l�-�b�m�|�;�m�-�m�1�;��
�-�m�7���o�r�;�u�-	ž�o�m���|�-�h�;���o�ˆ�;�u�:

���;�u�=�o�u�l���-�†�7�b�|�v���o�=���l�-�b�m�|�;�m�-�m�1�;���-�1	ž�ˆ�b	ž�;�v���-�m�7��
�r�;�u�=�o�u�l�-�m�1�;�:

�	�;�v�b�]�m���-�m�7���b�l�r�t�;�l�;�m�|�-	ž�o�m���l�-�b�m�|�;�m�-�m�1�;���v�†�r�;�u�ˆ�b�J
�v�b�o�m���|�o�o�t�v�:

���v�v�b�v�|���b�m���|�_�;���7�b�]�b�|�-�t�b�Œ�-	ž�o�m���o�=���-�v�v�;�|�v���-�m�7���-�v�v�;�|��
�l�-�m�-�]�;�l�;�m�|�:

���u�;�r�-�u�;���u�;�m�;�‰�-�t���-�m�7���l�o�7�;�u�m�b�v�-	ž�o�m���r�t�-�m�v�:

�6�<�6�7�5�$���F�D�U�U�L�H�V���R�X�W���D�X�G�L�W�V���D�Q�G���G�H���Q�H�V�� 
maintenance strategies.

How we can help
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#OPERATION #AVAILABILITY#OPEX #PERFORMANCE #DIGITALISATION

Santiago metro, lines 3 & 6, Chile

�����)�ƒ���&�����	

CLIENT : Metro SA           OUR ROLE : Technical Assistant          DATE : 2012 - 2017

�"�+�"�$�!�����r�u�o�ˆ�b�7�;�7���|�;�1�_�m�b�1�-�t���-�v�v�b�v�|�-�m�1�;���=�o�u���|�_�;���1�u�;�-	ž�o�m���o�=���‘���-�†�|�o�l�-�|�;�7���l�;�|�u�o���t�b�m�;�v�:���"�+�"�$�!�����1�-�u�u�b�;�7���o�†�|��
�0�-�v�b�1���7�;�v�b�]�m���-�m�7���|�;�m�7�;�u���v�r�;�1�b�C�1�-	ž�o�m�v�7���-�m�7���‰�-�v���b�m�ˆ�o�t�ˆ�;�7���|�_�u�o�†�]�_�o�†�|���|�_�;���r�u�o�f�;�1�|�7���-�v�v�b�v	ž�m�]���"�-�m	ž�-�]�o�����;�|�u�o��
�‰�b�|�_���-�‰�-�u�7�b�m�]���o�=���1�o�m�|�u�-�1�|�v�7���u�;�ˆ�b�;�‰�b�m�]���1�o�m�v�|�u�†�1	ž�o�m���7�;�v�b�]�m���v�|�†�7�b�;�v�7���v�†�r�;�u�ˆ�b�v�b�m�]���‰�o�u�h�v�7���|�;�v	ž�m�]���-�m�7���1�o�l�J
�l�b�v�v�b�o�m�b�m�]�:���"�+�"�$�!�����‰�-�v���u�;�v�r�o�m�v�b�0�t�;���=�o�u���7�;�ˆ�;�t�o�r�b�m�]���-���l�-�b�m�|�;�m�-�m�1�;���l�o�7�;�t���=�o�u���|�_�;�v�;���|�‰�o���t�b�m�;���-�v���‰�;�t�t���-�v��
�7�;�v�b�]�m�b�m�]���|�_�;���l�-�b�m�|�;�m�-�m�1�;���7�;�r�o�|�:�������1�o�l�r�†�|�;�u���-�b�7�;�7���l�-�b�m�|�;�m�-�m�1�;���l�-�m�-�]�;�u���‰�-�v���-�t�v�o���b�l�r�t�;�l�;�m�|�;�7���=�o�u���|�_�b�v��
�r�u�o�f�;�1�|�:��

ACTIVITIES

�7�H�Q�G�H�U���D�V�V�L�V�W�D�Q�F�H

�&�R�Q�V�W�U�X�F�W�L�R�Q���G�H�V�L�J�Q���U�H�Y�L�H�Z

�&�R�P�S�X�W�H�U���D�L�G�H�G���P�D�L�Q�W�H�Q�D�Q�F�H�� 
�P�D�Q�D�J�H�P�H�Q�W
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���r�;�u�-	ž�o�m���v�b�l�†�t�-	ž�o�m�� 
�-�m�7���r�u�;�r�-�u�-	ž�o�m
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#OPERATION #AVAILABILITY#OPEX #PERFORMANCE #MIGRATION #RESOURCES

How we can help

���-�u�u�‹���o�†�|���1�o�l�r�t�;�Š���o�r�;�u�-	ž�o�m�v���v�b�l�†�t�-	ž�o�m�v�7���|�-�h�b�m�]�� 
�b�m���1�o�m�v�b�7�;�u�-	ž�o�m���|�_�;���v�‹�v�|�;�l�v���-�|���v�|�-�h�;�:

�	�;�C�m�;���‰�o�u�h�=�o�u�1�;���v�h�b�t�t�v���-�m�7���o�r�;�u�-	ž�o�m�v���|�u�-�b�m�b�m�]�:

�	�b�l�;�m�v�b�o�m���u�;�v�o�†�u�1�;�v���P�‰�o�u�h�v�_�o�r�v�7���‰�o�u�h�=�o�u�1�;���;�|�1�:�Q��
�-�m�7���o�r	ž�l�b�v�;���|�;�-�l�v�:

���-�u�u�‹���o�†�|���u�;�t�†�b�u�;�l�;�m�|�v���;�m�]�b�m�;�;�u�b�m�]���P�-�m�7���m�o�|���v�o�t�†�J
	ž�o�m�v�Q���-�m�7���ˆ�-�t�†�;���-�m�-�t�‹�v�b�v�:

���m�v�†�u�;���1�o�m�v�b�v�|�;�m�1�‹���0�;�|�‰�;�;�m���7�;�v�b�]�m���1�-�r�-�1�b�|�‹���P�l�-�7�;��
�|�o���l�;�-�v�†�u�;�Q���-�m�7���b�m�ˆ�;�v�|�l�;�m�|���P�;�1�o�m�o�l�b�1���u�;�-�t�b�v�l�Q�:

���u�;�r�-�u�;���=�o�u���1�o�l�l�b�v�v�b�o�m�b�m�]���-�m�7���v�|�-�u�|���o�=���1�o�l�l�;�u�1�b�-�t��
�o�r�;�u�-	ž�o�m�9���r�u�o�1�;�7�†�u�;�v���-�m�7���v�|�-�@���|�u�-�b�m�b�m�]�:

���;�u�=�o�u�l���-�†�7�b�|���o�=���o�r�;�u�-	ž�o�m�v�:

���u�;�r�-�u�;���|�_�;���0�u�b�m�]�b�m�]���b�m�|�o���v�;�u�ˆ�b�1�;���r�u�b�o�u���|�_�;���-�u�u�b�ˆ�-�t�� 
�o�=���|�_�;���o�r�;�u�-�|�o�u�:

Singapore metro North-South & East-West lines

MODERNISATION

CLIENT : LTA (Land Transport Authority)          OUR ROLE : Technical consultant           

DATE : 2013 - 2018

���v���r�-�u�|���o�=���|�_�;���v�b�]�m�-�t�t�b�m�]���v�‹�v�|�;�l���u�;�r�t�-�1�;�l�;�m�|���r�u�o�f�;�1�|���=�o�u���|�_�;�����o�u�|�_�J�"�o�†�|�_���-�m�7�����-�v�|�J�)�;�v�|�����b�m�;�v���b�m�� 
�|�_�;���"�b�m�]�-�r�o�u�;���l�;�|�u�o���m�;�|�‰�o�u�h�7���"�+�"�$�!�����‰�-�v���u�;�v�r�o�m�v�b�0�t�;���=�o�u�����m�7�;�r�;�m�7�;�m�|���-�†�7�b�|���-�m�7���-�v�v�;�v�v�l�;�m�|���o�m 
�|�_�;���u�;�r�t�-�1�;�l�;�m�|���v�b�]�m�-�t�t�b�m�]���P�	�;�|�-�b�t�;�7���	�;�v�b�]�m�7���$�_���7���-�m�7�����_���Q���b�m�1�t�†�7�b�m�]�9

�-�†�7�b�|���o�=���|�_�;���	�;�v�b�]�m���"�-�=�;�|�‹���"�†�0�l�b�v�v�b�o�m���P�	�"�"�Q�7�����-�m�7�o�ˆ�;�u���"�-�=�;�|�‹���"�†�0�l�b�v�v�b�o�m���P���"�"�Q���-�m�7�����r�;�u�-	ž�o�m���"�-�=�;�|�‹��
�"�†�0�l�b�v�v�b�o�m���P���"�"�Q���|�o���7�;�|�;�u�l�b�m�;���|�_�;���-�7�;�t�†�-�1�‹���o�=���|�_�;���v�-�=�;�|�‹���7�;�l�o�m�v�|�u�-	ž�o�m�8

�b�7�;�m	ž�C�1�-	ž�o�m���-�m�7���r�u�o�ˆ�b�v�b�o�m���o�=���7�;�|�-�b�t�;�7���-�v�v�;�v�v�l�;�m�|���o�m���1�u�b	ž�1�-�t���-�u�;�-�v�8

�;�ˆ�-�t�†�-	ž�o�m���o�=�����r�;�u�-�|�o�u�=�v���o�r�;�u�-	ž�o�m�-�t���u�;�-�7�b�m�;�v�v���|�o���o�r�;�u�-�|�;���|�_�;�����;�‰���"�b�]�m�-�t�t�b�m�]���"�‹�v�|�;�l���=�o�u���r�-�v�v�;�m�]�;�u��
�v�;�u�ˆ�b�1�;�:

ACTIVITIES

�,�Q�G�H�S�H�Q�G�H�Q�W���D�X�G�L�W���R�I���R�S�H�U�D�W�L�R�Q��
�V�D�I�H�W�\

�2�S�H�U�D�W�L�R�Q�D�O���U�H�D�G�L�Q�H�V�V���D�V�V�H�V�V�P�H�Q�W��

���t�-�m�m�b�m�]���=�o�u���|�u�-�L�1���;�ˆ�o�t�†	ž�o�m�7���r�u�;�r�-�u�b�m�]��
�m�;�‰���u�o�t�t�b�m�]���v�|�o�1�h���o�u���-���v�b�]�m�-�t�t�b�m�]���v�‹�v�|�;�l��
�;�m�|�;�u�b�m�]���b�m���o�r�;�u�-	ž�o�m���u�;�t�†�b�u�;�v���-���_�b�]�_���t�;�ˆ�;�t��
�o�=���;�Š�r�;�u	ž�v�;���-�m�7���v�b�l�†�t�-	ž�o�m���1�-�r�-�0�b�t�b	ž�;�v��
�|�o���|�-�h�;���|�_�;���u�b�]�_�|���7�;�1�b�v�b�o�m�v���-�m�7���v�;�|���†�r���|�_�;��
�r�u�o�1�;�v�v�;�v���-�m�7���o�u�]�-�m�b�v�-	ž�o�m���v�o���|�_�-�|���b�|���1�-�m��
�0�;���-���v�†�1�1�;�v�v�7���|�_�†�v���l�b�m�b�l�b�v�b�m�]���u�b�v�h�7���1�o�v�|��
�o�ˆ�;�u�u�†�m�v���-�m�7���-�7�ˆ�;�u�v�;���b�l�r�-�1�|�v���o�m���v�;�u�ˆ�b�1�;�:

���r�;�u�-	ž�o�m���v�b�l�†�t�-	ž�o�m���-�m�7���r�u�;�r�-�u�-	ž�o�m��
�_�;�t�r���o�r	ž�l�b�v�;���o�r�;�u�-	ž�o�m�v���-�m�7���u�;�v�o�†�u�1�;�v����
�-�v���‰�;�t�t���-�v���r�t�-�m���b�m�ˆ�;�v�|�l�;�m�|�v�:
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Outsourcing of technical 
services

���‹���o�†�|�v�o�†�u�1�b�m�]���|�;�1�_�m�b�1�-�t���v�;�u�ˆ�b�1�;�v���v�†�1�_���-�v��
�7�;�v�b�]�m�7���b�m�|�;�]�u�-	ž�o�m�7���r�u�o�f�;�1�|���l�-�m�-�]�;�l�;�m�|�7��
�ˆ�-�t�b�7�-	ž�o�m���-�m�7���|�;�v�|���-�m�7���1�o�l�l�b�v�v�b�o�m�b�m�]��
�o�u�]�-�m�b�v�-	ž�o�m�v���1�-�m���=�o�1�†�v���o�m���|�_�;�b�u���1�o�u�;��
�-�1	ž�ˆ�b�|�‹���-�m�7���1�-�t�t�J�o�@���o�m�J�7�;�l�-�m�7���v�;�u�ˆ�b�1�;�v��
�=�o�u���r�u�o�f�;�1�|�v���-�v���-�m�7���‰�_�;�m���m�;�;�7�;�7���;�b�|�_�;�u��
�=�o�u���v�_�o�u�|�J�|�;�u�l���o�u���t�o�m�]�J�|�;�u�l���-�v�v�b�]�m�l�;�m�|�v�:

�"�+�"�$�!�����_�-�v���o�ˆ�;�u���•�7�•�•�•���v�‹�v�|�;�l���;�m�]�b�m�;�;�u�v���‰�o�u�h�b�m�]��
�-�u�o�†�m�7���|�_�;���]�t�o�0�;���r�u�o�ˆ�b�7�b�m�]���v�‹�v�|�;�l���;�m�]�b�m�;�;�u�b�m�]�� 
�v�;�u�ˆ�b�1�;�v���‰�_�b�1�_���1�-�m���0�;���v�†�r�r�t�b�;�7���o�m���-���7�-�b�t�‹���0�-�v�b�v���o�u��
�o�m���-���t�†�l�r�J�v�†�l���1�o�m�|�u�-�1�|���=�o�u���-���v�r�;�1�b�C�1���u�;�v�r�o�m�v�b�0�b�t�b�|�‹��
�o�m���-���r�u�o�f�;�1�|���=�o�u���;�Š�-�l�r�t�;�:

�$�_�;���=�o�t�t�o�‰�b�m�]���v�‹�v�|�;�l���;�m�]�b�m�;�;�u�b�m�]���7�b�v�1�b�r�t�b�m�;�v�� 
�-�u�;���1�o�ˆ�;�u�;�7�9

�v�b�]�m�-�t�t�b�m�]�8

�v�†�r�;�u�ˆ�b�v�o�u�‹���v�‹�v�|�;�l�v�8

�o�r�;�u�-	ž�o�m�-�t���1�o�l�l�†�m�b�1�-	ž�o�m�v���v�‹�v�|�;�l�v�8

�r�-�v�v�;�m�]�;�u���v�;�u�ˆ�b�1�;�v���P�=�-�u�;���1�o�t�t�;�1	ž�o�m�7���r�-�v�v�;�m�]�;�u��
�b�m�=�o�u�l�-	ž�o�m�Q�8

�v�;�1�†�u�b�|�‹���v�‹�v�|�;�l�v�8

�u�o�t�t�b�m�]���v�|�o�1�h�8

�v�|�-�0�t�b�m�]���_���l�-�b�m�|�;�m�-�m�1�;���=�-�1�b�t�b	ž�;�v�8

�|�u�-�1	ž�o�m���r�o�‰�;�u�8

�o�ˆ�;�u�_�;�-�7���t�b�m�;���;�t�;�1�|�u�b�C�1�-	ž�o�m�8

�o�r�;�u�-	ž�o�m���_���l�-�b�m�|�;�m�-�m�1�;���;�m�]�b�m�;�;�u�b�m�]�8

�v�‹�v�|�;�l���b�m�|�;�]�u�-	ž�o�m�:

How we can help
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#RESOURCING #DESIGN#OPEX

RATP (Paris transport operator & asset owner) 
service centre, France

MODERNISATION

CLIENT : RATP          OUR ROLE : Technical consultant           

DATE : 2018 - 2021

�!���$�����_�-�v���o�†�|�v�o�†�u�1�;�7���r�-�u�|���o�=���b�|�v���v�‹�v�|�;�l���;�m�]�b�m�;�;�u�b�m�]���-�1	ž�ˆ�b	ž�;�v���‰�b�|�_���v�r�;�1�b�C�1���|�-�u�]�;�|�v���=�o�u���7�;�t�b�ˆ�;�u�‹���-�m�7���r�;�u�=�o�u�J
�l�-�m�1�;�:���$�_�b�v���=�u�-�l�;�‰�o�u�h���-�]�u�;�;�l�;�m�|���-�t�t�o�‰�v���=�o�u���|�_�u�;�;�J�‹�;�-�u���1�o�m�|�u�-�1�|�v���|�o���0�;���;�v�|�-�0�t�b�v�_�;�7���=�o�u���7�;�v�b�]�m�7���b�l�r�t�;�l�;�m�J
�|�-	ž�o�m���-�m�7���|�;�v�|���-�m�7���1�o�l�l�b�v�v�b�o�m�b�m�]���b�m���|�_�;���=�o�t�t�o�‰�b�m�]���-�u�;�-�v�9

�v�b�]�m�-�t�t�b�m�]�8

�|�u�-�L�1���l�-�m�-�]�;�l�;�m�|�8

�|�u�-�b�m�F�|�u�-�l���v�†�r�;�u�ˆ�b�v�b�o�m���_���l�-�m�-�]�;�l�;�m�|�:

�"�;�u�ˆ�b�1�;�v���-�u�;���;�b�|�_�;�u���1�-�u�u�b�;�7���o�†�|���o�m���|�_�;���1�t�b�;�m�|�=�v���r�u�;�l�b�v�;�v���o�u���b�m���-���"�+�"�$�!�����o�L�1�;�:

ACTIVITIES

�6�L�J�Q�D�O�O�L�Q�J

�7�U�D�I���F���P�D�Q�D�J�H�P�H�Q�W

�7�U�D�L�Q���W�U�D�P���V�X�S�H�U�Y�L�V�L�R�Q�� 
�	���P�D�Q�D�J�H�P�H�Q�W
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Your projects 
are our successes!

FRANCE

SAUDI ARABIA

KOREAUSA

MOROCCO
ALGERIA

LITHUANIA

LATVIA

POLAND

AUSTRALIA

MEXICO

CANADA

CHILE

SENEGAL

VENEZUELA

ECUADOR INDONESIA

VIETNAM

MOZAMBIQUE

DEMOCRATIC 
REPUBLIC 
OF CONGO

GABON

BENIN

PORTUGAL

ETHIOPIA

QATAR

UNITED KINGDOM DEN.

BULGARIA

ROMANIA

LEBANON

BANGLADESH

INDIA

EGYPT

UAE

TURKEY

BRAZIL

PERU

ARGENTINA

COLOMBIA

PAKISTAN

JAPAN

CHINA

PHILIPPINES

THAILAND

CAMB.

TAIWAN

KAZAKHSTAN

IVORY COAST

TUNISIA

SPAIN

BELG.
SWISS.

SWEDEN

ESTONIA

RUSSIA

IT.

GREECE
AZERBAIJAN

NIGERIA

•  Bukit–Asam Mining Line
•  Jakarta Railway Network
• •  Jakarta

Rocky Mountaineer

•  East Side Access
• •  New York

Hanoi–Vinh

�	�"���K�"�1�_�;�@�;�u�ˆ�b�t�t�;

Montreal–Deux Montagnes

Mexico City–  
Queretaro–Irapuato

Puerto Cabello– 
La Encrucijada

Ecuador Railway  
Network

Chile Railway  
Network

North-West  
Rail link

•  Honam Line
•  Honam Line
•  Seoul–Busan
•  Busan
•  Busan-Gimhae

Nacala–
Entrelagos

Kampala–
Kasese

Trans Gabon

Kinshasa–Matadi

Awash–
Kombolcha– 
Hara Gebeya

���_�;�l�b�v�K���t�����@�u�o�†�m��•
Touggourt–Hassi Messaoud •

Boumedfaa–Djelfa •
Algiers • •

Batna •

•  Cairo–Alexandria
•  Port Saïd Tunnels
• �������]�‹�r�|�����-	ž�o�m�-�t��

Railway
•   Red Sea Coast-

Mediterranean Sea
•   Cairo

•   Qatar 
Railway 
Network

• ����	ž�_�-�7���!�-�b�t
•  Long Rail
• •   Doha
•  Lusail

C E20, E30, E59, E65, E75 •
�"�h�b�;�u�m�b�;�‰�b�1�;�K���†�h	U�‰��•

Warsaw •
Krasinski •

•  Lithuania Railway Network
• Vilnius

•  Plovdiv–Svilengrad
•  Dupnitza–Kulata
•  Mezda–Gorna Oryahovitsa
• ���"�o�C�-

•  Adana–Measin
•  Divrigi–Iskenderum

Tripoli–Beirut– Tyr •   Bangladesh 
Railway 
Network

•   Jamuna 
River

San Diego Metrolink

•   Jubail 
Industrial 
Railway

•   North-South 
Railway

•   Landbridge 
(Riyadh–
Jeddah)

•  Haramain
• •   Jeddah
•   Mecca
•   Medina
•   Riyadh

•  Taipei–Kaoshiung
•  Taiwan
•  Kaoshung

•  Sfax
• •  Tunis

Hudson-Bergen

Tallinn

• •  Manila• •   Dubai

Tel Aviv

Melbourne Auckland

Quebec

���-�†�u�b	ž�†�v��
Island

Brisbane 
(Gold Coast)

Phnom PenhSan José

Jundiai

Sacramento
Kobe

Changsha

Tangier–Ras R’Mel •
Taouirt–Nador •

Tangier–Kenitra •
Casablanca • •

Rabat •

Cambrian Lines • 
Edinburgh–Glasgow •

Transpennine Route Upgrade •  
High Speed 1 •
High Speed 2 •

Glasgow •
London •

Lausanne • •
Geneva •

•  Latvia Railway Network
•  Riga

•  Bucharest–Constanta
• • Bucharest

• •  Washington

Montreal

Monterrey

Mexico City

Panama

Caracas

Bogota

• •   Rio de 
Janeiro

�"�-�m	ž�-�]�o���7�;��Chile Buenos Aires

• •  Sydney
•   Sydney Railway 

Network

Hanoi

• •  Shanghai

Suzhou

Hong Kong

Ho-Chi-Minh City

Shenzhen

Lahore

Lagos

Baku

Brussels •
Liege •

•  Thessaloniki
•  Athens

São Paulo

Lima

Abidjan

•  Delhi–Chandigarh
•   Freight Corridors 

India
•  Jhansi–Bhimsen
•   Delhi–Chandigarh 

–Amritsar
•  Mumbai-Chennai
•  Pune–Mumbai 

–Ahmedabad
•  Agra

San Francisco

Toronto

•  Kuala Lumpur
•  Kuala Lumpur–Singapore
•  Singapore

Line of the •  
3 airports

Bangkok •

California

North East Corridor

Lisbon–Porto •
Lisbon •

Ostlänken

•  Moscow–St-Petersburg
•  Moscow-Kazan

Nur-Sultan-Almaty

•  Turin
•  Bologna
•  Cagliari
• Florence

Dakar-Diamniado

�	�-�m�b�v�_�����t�;�1�|�u�b�C�1�-	ž�o�m�� 
Programme •

Follo line •  
Copenhagen • 

Aalborg • 
Aarhus • 

Odense •

Save–Parakou

Philadelphia

���o�m�v�|�-�m	ž�m�; •
Ouargla •

•  Ahmedabad
•  Bangalore
•  Bhopal & 
Indore
•  Chennai
•  Coimbatore

•  Delhi
•  Kanpur
•  Kolkata
•  Hyderadab
•  Lucknow
•  Mumbai

•  Nagpur
•  Noida
•  Patna
•  Pune
•  Surat
•  Vijayawada

Le Havre

Caen

Orléans

Tours

Angers

Nantes

Bordeaux

Toulouse

•   Marseille–
Briançon

• •  Marseille

Aubagne

Toulon

Nice

Montpellier

Paris

Besançon

�"�-�b�m�|�J��	ž�;�m�m�;

Lyon
Clermont-

Ferrand

Mulhouse

Nancy

ReimsRouen

Lille

BPL HSR  
Bretagne–Pays de Loire

SEA HSR  
South Europe Atlantic

Major South-West  
Rail project (GPSO)

CNM HSR Nîmes 
–Montpellier bypass

Perpignan–Figueras HSR

PACA HSR 
Provence-Alpes-Côte d’Azur

Rhine–Rhone HSR  
(Eastern Branch)

East European HSR  
(1st phase)

East European HSR  
(2nd phase)

Paris–Lyon HSR (ERTMS HPGU SE)

Le Havre Port 
Railway Network

Haute Savoie–Geneva (Ceva)

Haut-Bugey

Niort–La Rochelle
Volvic–Clermont- Ferrand

Nantes–Chateaubriant

Calais–Dunkirk

Serqueux–Gisors

Bayonne–
Cambo

Pau–Oloron

Montpellier– Perpignan

Montpellier-Nîmes

Cannes–Grasse

Besançon–Develey

Saint-Gervais–Vallorcines

•   Brest–
Quimper

•  Brest •   Rennes–Brest
• Rennes

Bagnac–Aurillac

Corsica 
Railway 

Network

Nantes–Pornic

RAIL

METROHSR

LRT
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