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Conceptualize... Design... Deliver... ®

TVM Signalling and Transportation Systems Pvt. Ltd. (TSTS) is a Bengaluru, India based System Integrator for Rail
Transportation and Smart City Projects, in its 18" year of operations, with 600+ strong professionals, having a total

revenue of about Rs. 3,500+ Crores since inception, with 3,500+ person years of services provided to clients worldwide.

TSTS is a group company of 100+ year old Japanese major Kyosan Electric Manufacturing Co. Ltd.(Kyosan). TSTS is

headquartered in Bengaluru, with 150+ site offices in India, and 1 branch office in Bangladesh and 1 Registered office
in Australia.
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17 Years Offices in Site Offices in all Services done in India, 620+ 30 Average
Australia and the Railway Zones UK, USA, South Africa, Professionals Age
Bangladesh of India and Australia, Bangladesh,
Bangladesh Malaysia, & Japan
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1,551 Station & 20+ Offerings INR 541 Crores INR 963 Crores 10% Gender < 5% Staff
2,328 Overall Revenue (unaudited) Backlog Orders Diversity Turnover
Commissioning (FY 2025-26) as on date
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ELECTRONIC INTERLOCKING =
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Kyosan's K5D is a SIL4 Vital Interlocking System
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control / Indication functions. It uses diversity ™s

and self checking architecture which is known as A\
EULYNX
Datalogger

"Reactive Fail-Safe principle" in CENELEC terminology. e S
Systems*

FEATURES

¢ Suitable for small, medium and big yards without external communication equipments.

¢ Suitable for Distributed architecture with Optical fiber connectivity and hence, effective for auto sections and IBH.

* No earthing is required for K5D Electronic Interlocking system.

* User friendly maintenance terminal (online hardware diagnostics, online relay and circuit status display, local and
remote facility).

* Phase and modification works are simplified as the application software is loaded only in CPU and not required to
be loaded in I/O gatherers.

DIRECT DRIVE CAPABILITY

Kyosan make “K5D” El system has been developed with the feature of relay less direct driving method to control
signalling gears. This system is also having the facility to control signalling in conventional way as well. Upgraded
K5D EI system enhances the capacity of the architecture and possibility of reducing usage of Relays and copper

cables by controlling the gears directly without any intermediate relays.

FIELD GEARS

CENTRAL EI ROOM

= |

OUTDOOR LOCATION BOX

DIRECT DRIVE El ARCHITECTURE
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MTC NETWORKING FOR ELECTRONIC INTERLOCKING

Kyosan's MTC Network for K5D Electronic Interlocking system facilitates to display the Maintenance console
of individual stations from the remote location i.e., central control room/divisional head office. This technology was
implemented in 6 stations along with KSBMC namely, Pilol, Samlaya, Champaner road, Bikrol, Kharsaliya and Geratpur
monitored from Central control room located at Vadodara division of Western Railway. Further, it has also been implemented
in many Indian Railway Zones. The same technology can be applied for K5D as well.

STATION/REMOTE LOCATION-STATION/REMOTE LOCATION-8TATION/REMOTE LOCATION-STATION/REMOTE LOCATION-n  CENTRAL LOCATION
( ( 5 N - N

K6MTC-
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SYSTEM e
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OFC HUT

OFC HUT OFC HUT

SDH MUX SDH MUX SDH MUX

Dedicated bandwidth
of 2 Mbps in
Telecom network
for the remote connectivity

.

OUTDOOR MODERNISATION USING ElI OBJECT CONTROLLERS

Kyosan based fiber linked signalling system reduces the need of copper cables and controls the outdoor signalling gears

using Optical fibers laid between El control rooms and location cases. The system is designed for fast and flexible installation
with cost effectiveness.

CIU to LEU
Communication

El CONTROL ROOM LOCATION BOX
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VITAL 1/O EXTENDER - VIOX

With the advent of industrial electronics and communication technology, it becomes possible to extend the vita

inputs/outputs of EI/PI/RRI from central relay room to location box through 'OFC ring network topology' without

compromising safety. TSTS’ VIOX is being designed according to RDSO FNMUX specification to suit SIL4 vital control

applications.

VIOX-Typical Application

DE-P

Electronic Interlocking - El

VIOX

-

OFC RING NETWORK VIOX1

¥
o = -
| =8 -

VIOX2

\ 4

Route Relay Interlocking - RRI

SAFE CONTROL & INDICATION FOR INTERLOCKING - SCIXL

TSTS’ SCIXL "Safe Control and Indication for Interlocking" is a SIL2 VDU (Visual Display Unit) software which acts as an
interface between Station master and El System. It displays the complete yard layout along with live indications of signal,

point, track and other signalling information to the station master. It also displays various controls like pushbuttons, knobs
and menus. Using this controls, the station master can instruct the El to control the station yard.

It can be used along with existing panel as a redundant control cum indication panel. It can also replace the panel if installed
in Dual VDU configuration. In dual VDU configuration two SCIXL will be connected to El. Out of the two systems only one
system will be online and through that system the station master can give commands to El. SCIXL is connected to El

through Optical fiber.

SCIXL along with Existing Panel

Conventional Electro
mechanical panel

SCIXL
Safe Control and
Indication for
Interlocking

Optical fiber based
communication with EI

SCIXL in Dual VDU configuration

SCIXL SCIXL
Safe Control and Safe Control and
Indication for Indication for
Interlocking Interlocking
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TRAIN MANAGEMENT / MONITORING SYSTEM - TMS

Kyosan’s TMS - Train Management System is a management information system for monitoring train operations and assist in

decision making for effective utilization of Railway infrastructure. The following are the subsystems of TMS installed at various

locations.

1. Servers and Control terminals at Operation Control Center (OCC)
2. Field and El interface equipment’s at station relay room

3. TMS terminal at SM room

From the TMS terminal at OCC, the controllers can see the live indications of the yards from the centralized location.
Controllers can view multiple stations under their operating area. The main feature of TMS, Timetable Management facilitates
the user with various timetable types viz. Basic Timetable, Planned Timetable, Operation Timetable to manage the train
operations efficiently. Various reports and graphs required for assisting decision making are generated live and stored for

future reference.

TMS Servers

Chief Section Other
Controller Controller 1 Controllers
} LAN |
oy
Sasae
< Firewall

LAN

LAN

o

TMS Terminal TMS Terminal TMS Terminal

Printer

Station Master Room Relay Room HUT
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MAJOR FUNCTIONALITIES OF TMS

Reports and Graphs
v’ Punctuality reports
v’ Bad runner report
v Train Composition report
v Punctuality analysis report
v’ Maintenance Block report
v’ Various reports as requested by Railways
v’ Train Graph

Timetable
v Basic Timetable
v’ Planned Timetable
v’ Operational Timetable
v’ Actual Timetable

AUTOMATED FARE COLLECTION (AFC)

XN

Live Indication
v/ Train ID
v/ Track Status
v/ Point Status
v Signal Aspects
v/ Crank Handle

v’ Route Set

Train Tracking

v" Train ID assignment
- Automatic
- Manual

v’ Modify Train ID
v’ Delete Train ID

v’ Shift Train ID
- Automatic
- Manual

Others
v’ Messaging
v’ Alarms
v’ User Management

TSTS can offer and perform end-to-end System Integration services that include, supply of Access Gates and COTS

products, Design, Installation, Testing and Commissioning, and Maintenance. TSTS has got into collaboration of OEMs

for Access Gates, procuring kitsets from OEMs with the external casing fabricated, and getting the end product assembled

locally by TSTS.

Interface
with Existing

Clearing I

House &

Manage Validate
Settlements Closed Loop
Cards

Issue Top up
Unified Unified
Smart Card Smart card

Station Computers

AFC Solution on Data Centre and Disaster recovery centre

Sean Validate Validate
Closed Loop Closed Loop
tickets Cards

1
Unified TOM
cards (Cash)

Payment Gateway

Validate Scan QR
in Mabile
Contactless App

Use EMV

Contactless QR tickets
(Multiple Apps)

Use of Virtual Line1-3 &
Smartcard in Line 4

NFC Phones Smart cards Smart card

Integration
with Bl tool

for analytics
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SIGNALLING PREDICTIVE AND DIAGNOSTIC
INFORMATION MANAGEMENT SYSTEM (SPADIMS)

* SPADIMSis based on Internet of Things (loT) and Artificial Intelligence technology to remotely monitor the Signalling
assets and perform advanced Data Analytics to give Predictive Monitoring and Maintenance alerts

¢ Toeliminate the highly time-consuming manual procedure to take signal measurements from signalling assets and
performinspection, by changing to real-time

* Tocreateinsights and knowledge from small and big data sources viz Interlocking, Signal Lamp, and Point machine

* Toreduce the cost of asset mgmt., and to detect componentissues in real-time and alert maint. teams

e Toperformscheduled maintenance at the righttime

¢ Tooptimize the timing of planned maintenance tasks and downtime

¢ Toforecast componentlife and prioritize component replacement, using predictive algorithms

FEATURES

¢ Real-time data monitoring of Signalling assets
* Predictive Analytics & Alerts using Machine learning:
* Predictive Maintenance Alerts
e Configurable automatic events and alerts
* Display of Signalling assets on Geographic Information System (GIS):

e Assetrepresentation on GIS Map view

* Tracking of assets

Applications Railway Applications - Predictive Maintenance System
D Enablement for Railway Business
Q Ai  Machine Learning Deep Learning GIS / BIM 2
=~ ;
Pl l L Digital Cloud Computing Storage Network §
Platform | Platform Infrastructure
11010101 ,
0010001 (%) D
01100110 -~
I (—: Optical Gsm-R « 10T

Backbone

Track Side

Point Machine .
Signal

e
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PC BASED INTERLOCKING - PCIXL

TSTS’ PCIXL (PC based Interlocking system) is an Interlocking engine running from a normal desktop-computer.
It meets all the functional requirements of Electronic Interlocking. PCIXL along with its interface modules can work as

standby when the main interlocking fails or during the commissioning of phase works.

PC BASED INTERLOCKING SRR
CTR
( Interlocking PC A ( ) >
Field »(o)
Interface Unit 2O
Output E@
& ~ Hub/ ( v 1 2C
N Switch - N
YR e Field » s
Interface Unit |« 0
Software Input < (®)
< (®)
& J \& J
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Currently, PCIXL has been commissioned in following stations in Southern Railway - Pattukkottai, Peravurani, Ayingudi,

Aranthangi, Periyakottai, Karaikkudi and Pattabiram Military Siding.

ADVISORY SERVICES SERVICES

SYSTEM ASSURANCE, & CYBERSECURITY

e Provide endto end Supportto clients in complying with standards and requirements related to RAMS and Cyber Security
* Provide endto end Supportto Clients, towards getting their products certified for SIL (1 to 4) and Cyber Security
* Provide advisory services for System Assurance, including RAMS

* Provide advisory services for Cyber Security compliance for products and operations

SYSTEM SAFETY

e V&V supportforsoftware, hardware, and system development to ensure

compliance to CENELEC 5012X (System, Software, and Hardware). Reliability

Availability
* Extended supportin design, support, V&V for software, hardware, and
i EN50126
system development to ensure compliance to CENELEC 501 2X. EN50128
* RAMS assessment and safety case reporting support for systems. EN50129

Cyber uTLyIPE
Security e ey il

CYBER SECURITY

e Supportfor product developmentto ensure compliance to IEC 62443.
e Security Assessmentand Security Case supportto comply with TS

50701, IEC62443.

www.tsts.in
&
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TSTS' LANDSCAPE OF OFFERINGS

O i

Computer-based Signalling Design Traffic Monitoring
Interlocking Engq. Services & Control
System Integration « Application Engineenng +« Centralized Train Traffic
» OEM Supply, Selection & « Networking Diagram 'f"JI'E:'”'t%':'“”g f Control (TMS

Supply of COTS Products = VDU Interfaces FeT)
« Design, Tesling »  Testing, Automation ) {RF?,I_:L”;J Slock Lontrolor
» Installation & 5 rete " i
Commissioning System Integration - Communication-Based
_ = V&Y, 3" Parly Train Control (CBTC)
«  Maintenance, Support Review/Approval

s Adaptive Traffic Control
»  Mainline, Metro System (ATCS)

Domain Knowledge Product Design & Dev

Remote Diagnostics -
& Prediclive Smoke & Fire
Maintenance System Detection System

Railways Sids. European Rail
Principles, Traffic Mgmt.

Practices, Safety System (ERTMS) (RDPMS)

Train Protection & Communication-
Waming System based Train Control Metro AFC Gales
[ TPWS) (CBTC)

=ignalling Design
Autormation (SDA)

Automatic Train Interlocking Real-time
Protection / Simulation Station Interfocking Tester
Operation (ATFPO) (155) & Analyzer (RITA)

Haillway Data & s
Signifi




Embedded

Hardware Products Software Services

« Mig. & Supply of Metro AFC
Gates

Product Development

lumkey Frojects
* Remote Diagnoshics &
Predictive Maintenance

« EEE’s Addressable Fire
Protection System

»  Wayside Monitoring and

« Customization
= Automabion

«  =imulation

* Cloud Hosting

Innovation and Safety

Advisory Services

Cyber Secunty Solubions &
Services

System Assurance (RAMS)

Independent Verfication &
Vahdation (V&)

sil Certihcation Support

Project Management

. L = ey = rﬁf
Diagno lILE-'g.fh-tLrH asting Project Consulting
*  Driver-Machine Interface (DMI)
Testing & Delivery Innovation & R&D

Internal / Client
Factory Acceptance
Testing (Vc-FAT)

Independent
Venfication &
Vahdaton {[V&V)

Dual-shore/site Turmkey / Fixed
Ofishore/site Cost / T&M, Indoor
Chent-proximity { Qutdoor

System Acceplance Collaboration with
Testing (SAT) IITs for Innovation

In-house R&D

Quality Check of Office at Research Office in Techno
COTS Products Park, ITM

Park, ITK
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DESIGN SUITE ON CLOUD

PRODUCTS

SIDx
Station Info Design

Executor

Executor.

g

OLDx
Operating Layout
Design Executor

CTDx
CCDx Control Table Design
Conventional Circuit Design Executor
Executor
' [ )
SISDx i~ Z ICDx
Signalling Input Simulation o0 § Ceoe Interface Circuit Design
Design Executor = e Executor
(s
7 s
0410 Se
° Desion P %o
MIDx o ILDx
Maintenance Info Design ° Interlocking Logic Design
Executor
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1. Station Info Design Executor (SIDx)

An exclusive software application used to generate baseline design like Bitchart, Relay Disposition, EI Rack Details,
Simulation Diagram, Lamp board Diagram and other signalling details which will be used for further design
deliverables like TOC, Interface Circuit, Application Logic, VDU etc.

2. Interface circuit Design Executor (ICDx)

A software application to generate the interface circuits for El which includes system level Communication Drawings,
Relay installation wiring, El rack details with Terminal details, Contact analysis and Fuse chart. It can also generate the
circuits in different colors to facilitate stage / phase work.

3. Control Table Design Executor (CTDx)

An application having excellent capability of generating Table of Control automatically from the simplified CAD Input of
Signalling Plan.

4. Operating Layout Design Executor (OLDx)

A software tool which generates VDU Layout with Control and Indication database from the source file given as input.

5. Maintenance Info Design Executor (MIDXx)

It generates the Maintenance Terminal Layout, database for Critical failure analysis of system functions from output of
Signalling input Automation Tool.

6. Interlocking Logic Design Executor (ILDx)

Logic Data Generator (LDG) is a software application that automates the generation of application logic file(s) for a
station based on the simple input files.

7. Conventional Circuit Design Executor (CCDx)
Boolean to British Conversion tool converts application logic written in Boolean form to equivalent British circuits form
in AutoCAD format adaptable to all Railway practices and automatic wrapping of circuits to fit into A3 size drawing. It
can also generate the circuits in different colors to facilitate stage / phase work / comparison for modifications.

8. Field Simulation Design Executor (FSDx)

An exclusive software application used to generate Simulation Diagram and Lamp board Diagram based on station
info output. User can customize the size of the FSDx output CADD files.

www.tsts.in info@tsts.in
s
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TSTS' TESTING SUITE ON CLOUD

e REAL TIME INTERLOCKING TESTING & ANALYZER (RITA) ON CLOUD

RITA on cloud is an automated testing environment on the internet cloud environment. RITA software is executed in a
cloud environment with smart signnalling simulator (SSS) interlocking simulator for performing automated testing. RITA
along with its software tools on the cloud, completely automate the testing activity. With minimum user inputs, test scripts
required for testing the "Table of control" and "Cross Table" can be automatically generated and tested as per Zonal/
Divisional Railway requirement. Test results are captured as detailed test reports in PDF format. Test results contain the
sequence of commands given to the system, internal relay status during the execution of the command and corresponding
outputs delivered by the system along with time stamp. All possible negative scenarios can be easily created and tested.
Thus, RITA minimizes the time and manpower required for performing testing.

Multiple instance of same station can be tested simultaneously to reduce the testing time.

RITA
(SSS)
* DATABASE
CLOUD
WEB INTERFACE S/W TSTS
CLOUD SERVER
INTERNET :

KEY FEATURES

% Automated testing of application logic without electronic interlocking

Customized testing can be done as per Zonal/Divisional Railway requirement.

Report generation in EXCEL format with time stamp.

No separate test setup is required as desktops used by the engineers can be used for testing.
0 Logic change to suit automatic testing.

—————a % 4 Y ULS
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INTERLOCKING SIMULATION STATION

s B & §
(I S F-UN

ISS on cloud is an application logic testing environment on the internet cloud environment. ISS on cloud is used for
testing the correctness of Boolean Logic loaded into the Interlocking system. ISS virtually eliminates the elaborate
requirements of El hardware setup and manpower required for creating the test setup. ISS can also be used as a
training tool to learn and analyze the functionality of application logic design. The VDU software used at site can be
directly connected to ISS and correctness of VDU can also be tested along with the application logic.

TSTS
CLOUD SERVER ISS ENGINE

DATABASE
CLOuUD

WEB INTERFACE

. INTERNET ]
KEY FEATURES

LA,
R

< Testing of application logic without electronic interlocking for any size of station.

2

< No separate test setup is required as desktops used by the engineers can be used for testing.

www.tsts.in info@tsts.in
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AUTOMATIC SITE ACCEPTANCE TEST (ASAT)

REAL TIME INTERLOCKING TESTING & ANALYZER - RITA

Real time Interlocking Tester & Analyzer -RITA is an automated test equipment used for testing the correctness of
interlocking system before and after commissioning. RITA is a desktop/laptop-based system with I/0 interfaces. RITA
along with its software tools automate the testing activity completely. With minimum user inputs, test scripts required
for testing the “Table of control” and “Cross Table” can be automatically generated and tested as per Zonal/Divisional
Railway requirement. After installation, interlocking system can be tested with actual field gears connected or using an
automated field setup. Test results are captured as detailed test reports in PDF format. Test results contain the
sequence of commands given to the system, internal relay status during the execution of the command and
corresponding outputs delivered by the system along with time stamp. All possible negative scenarios can be easily
created and tested. RITA minimizes the time and manpower required for performing SAT and integrity testing without

compromising any test procedure/sequence.

REAL TIME INTERLOCKING TESTER AND ANALYZER - FOR EI SYSTEM

e
| SMROOM | | RELAY ROOM !
: L i
I
: : I Indication Link ( RITA SOFTWARE Field Inputs Control Link :
I
1 1 1 |
I I
i L |
| =
I I : Field/Panel :
: : ] Command Link|  Diagnostic Link 4 Interface I
! ! I unit :
: P !
I
 —— 1 v |
L) [ :
I L " |
: E : Panel '
I sM i ; _ I
"' | panel ) : tag El System CTR Field :
! anel ! block I
: — |
t I
| e | B J |
KEY FEATURES

%  Customized testing can be done as per zonal/Divisional Railway requirement.
% Reportsinthe PDF format with time stamp
% Canbe usedtotest EI/RRI/Plinstallations
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CENTRALIZED TRAFFIC CONTROL - CTC

Kyosan’s Centralized Traffic Control (CTC) is a system for Control & Monitoring of multiple station yards and Block
Operations from a centralized location. It acts as a remote terminal for controlling locally installed Interlocking system.

The following are the subsystems of CTC installed at various locations.
1. Control terminals at Operation Control Center (OCC)
2. Elinterface equipment at station relay room
3. Station master terminal at SM room
Using CTC terminal, the controllers can directly give commands to the locally installed Interlocking system. With

additional authentication from both the stations EI's, the CTC can handle block operations in the sections.

0ce
Chief Section Section
Controller Controller 1 Controller n

_LAN

k = = 1

Firewall

OFC Commt'i'nication Backbone

- =
/1 'l' 1\ —&—?—
LAN LAN
| . |

" [ CTC Interface Equipment | | FIU
o i | | (T[]
CTC Terminal | Electronic Interlocking | Location Box
Relay Contacts
Station Master Room L Relay Room ) LC Gate
— LC Gate
g
e
Station Area Siding <

MAJOR FUNCTIONALITIES OF CTC

Control Operations Live Indication Local remote changeover
v" SM command v" Track Status Transfer of station operation control between
v Route command v Point Status OCC operator to station master.
v' Pointcommand v’ Signal Aspects
v' Crank handle v' Crank Handle User management
v" Collar operation v Route Set Various user management like user creation,
v’ Block operation v Point Operation addition and modifications.

www.tsts.in info@tsts.in
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ADAPTIVE TRAFFIC CONTROL SYSTEM (ATCS)

Kyosan’s Autonomous and Real Time signal control, based on estimated traffic demand at intersections, to minimize
signal wait time, and to optimize the traffic flow, by dynamically changing the green split timings. This system can be
installed in the individual traffic signal node or Monitoring multiple traffic signal nodes via Control Center. The real-time

traffic flow will be updated in the supervisory system GUI/VDU/HMI, and supports two operating modes:

Auto, Manual

FEATURES

Signal

¢ Optimizes signalling by predicting traffic flow in real-time, including Pl

priority emergency vehicle pre-emption

* Device System operating parameters are configurable: Heavy traffic
time plan on timely basis (Year/Date/Time), Weekly / Seasonal /
Special Days

¢ Detection system based on Camera or Sensor

¢ Failure capturing feature at each hardware/module level

¢ Increased System availability,and improved travel time reliability,

improved future infra requirements based on real-time traffic density

&

" Traffic Sensors
(C “integrated” ultrasonic type)
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DELIVERY OPTIONS

TIME & MATERIALS (T&M)

Lower cost, Project / Resource Management with Client.
(E.g. Any activity onshore / offshore, with TSTS providing only the skilled resources and

Client managing the resources and their activities. )

FIXED COST

A partofthe work is taken on fixed cost, with complete project and resource management.

(E.g. Design Engineering Services executed from offshore, including milestone-based delivery.)

TURNKEY

Complete end-to-end activities from inception to commissioning, with the corresponding responsibilities and ownership.
(E.g.Onshore (site) and offshore activities, including design, supply, installation, testing, commissioning,

maintenance and support.)

CERTIFICATION & AWARDS

v

CERTIFICATIONS / COMPLIANCE AWARDS & RECOGNITION
SINCE INCEPTION
* SO 9001:2015: Quality Management * Product of the Year
e CMMI Dev L3: CMMI Maturity Level 3 * Innovation Excellence
* |SO 45001 (Compliance): Occupational Health & Safety * Top SME 50 Index
Management System e India SME 100
* |SO 27001 : Information Security * Export Excellence

Management System

e |SO 27701 (In-progress): Privacy Information
Management System

* GDPR (Compliance) : General Data Protection Regulation

e Trade Excellence
e Business Excellence

e |SO 14001 (Compliance) : Environmental Management Systems

W-in info@tsts.in
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CORPORATE OFFICE
TVM Signalling and Transportation Systems Private Limited

#610, 15th Cross, 6th Phase, 100 feet Road,
J.P. Nagar 6th Phase, Bengaluru-560078.

ENGINEERING, PROJECTS & SOFTWARE WORKS
No.60, 1st and 2nd Floor Digital Circuit Building No.56, Bidadi Industrial Area, Sector-2,
Doddakallasandra, Kanakapura Main Road, Phase-2, Bidadi Hobli, Ramanagara Taluk,
Bengaluru - 560 062. India Karnataka - 562109

Phone: +91 80 2654 07 81/82/83 Fax: +91 80 2654 0784 Email: info@tsts.in  Web: www.tsts.in
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