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Digitalization also changes the face of industry

On the way to Industry 4.0

From Industry 1.0 to Industry 4.0 Degree of complexity
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Industry 4.0 Key Technology Levers
Connected Factories

The connected factory - powering digital manufacturing

• With digitalization, information flow within various factory systems can 

become seamless. 

• This interplay of information technology with physical systems and 

operational technology — popularly known as IT / OT convergence —

forms the key element of a ‘connected factory’. 

• The “connected factory” phenomenon is backed by various I4.0 

technology levers such as AR, IoT and big data.
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India getting ready for Industry 4.0
Current status of Industry 4.0 in India

• Globally, the I4.0 market is expected to reach INR 13,90,647 crore by 2023.

• Countries such as the U.S., China, and Japan and European nations such as the U.K., 

Ireland, Sweden and Austria have all started adopting I4.0.

• In India, the sixth-largest manufacturing country, the manufacturing sector forms an 

integral part of the country’s long-term vision as seen by the government’s strong focus on 

the ‘Make in India’ campaign. 

• The government aims to augment the share of manufacturing in GDP to 25 per cent from 

the current 17 per cent, by 2022. 

• A number of initiatives and policy reforms, such as implementation of the GST and easing 

FDI policy, has been taken by the government.

• At present, India lags its global peers in I4.0 adoption. 

• A significant portion of the Indian manufacturing sector is still in the post-electrification 

phase with use of technology limited to systems that function independently of each other. 

• The integration of physical systems on cyber platforms, the basic premise of I4.0, is still at 

its infancy. 

• The Micro, Small & Medium Enterprises (MSME) segment has very little access to 

technology due to the high cost barrier.
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Progress made by India for enabling Industry 4.0
IoT & Big Data 

• Going by the progress that India is seeing in the two very critical enabling I4.0 technologies, IoT 

and big data, the country seems to be developing the right platform to base its ‘smart factories’. 

• India is expected to command nearly 20 per cent of the global IoT market by 2020.

• Industrial IoT, or the segment of the IoT market that particularly caters to the manufacturing 

sector, currently accounts for 60 per cent of the Indian IoT market.

• The big data analytics market in India is currently valued at INR12,997 crore and is expected to 

grow at a CAGR of 26 percent reaching approximately INR1,03,974 crore by 2025, making 

India’s share approximately 32 percent in the overall global market.

Sector impact

• In India, digitalization of physical objects in various industries is taking place at a slow pace, 

while the penetration level varies as per the sector needs. 

• Sectors have started experimenting with the idea of connected factory at shop floors and 

assembly lines. 

• To leverage technologies, some of these enterprises are testing / creating small scale solutions 

for I4.0. 

• Capital-intensive industries that require high-skilled labourers, such as the automotive industry, 

are the ones who are pioneering the adoption.
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Opportunities and Risks to consider in I4.0 adoption
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Re-engineering the talent pool for Industry 4.0
Leadership 4.0 — India needs ‘digital’ leaders

Building the next-gen workforce 

• A skilled workforce would form the key element for I4.0 

adoption. The present-day workforce would need to be 

re-engineered to fill new roles arising due to I4.0. 

• Next-gen worker needs to be digitally strong with a clear 

understanding of the domain. 

Defining ‘digital talent’ 

• Apart from disruptive changes in production, I4.0 

transformation reforms day-to-day tasks for employees.

• The main pillars of the talent shift are based on up-skilling 

ability, better leadership, L&D platforms and cross-

function collaborations. 

Up-skilling workforce 

• India is struggling with low vocational training capacity 

and low percentage of formally skilled workforce. 

• The quality and employability of engineers have also 

been questioned. 

• With the onset of I4.0, the country would need to develop 

a robust training infrastructure to ensure up-skilling of its 

existing workforce. 

Lack of skills to pose significant challenges for Industry 4.0 adoption in India
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Skills required for the Industry 4.0 era
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Role of government, industry and academia in up-skilling India

• The key stakeholders — the government, industry and 

academy institutions — have to come together to re-

think the way education system functions and 

encourage re-skilling in order to make employees 

competitive. 

• The stakeholders need to change the skill map and 

take remedial actions to accommodate fast-paced 

technology trends. 
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The driving workforce accompany the change
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Meeting essential requirements –

throughout the manufacturing industry

Security

Speed Flexibility Quality Efficiency
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Siemens is passing through the digital transformation itself 

and adapting its processes to the new reality

Example – Electronics facility in Amberg, Germany

Fast
~1 SIMATIC 

product per 

second

24 hours between 

order and arrival 

at customer

Flexible
>1,200 product 

variants in 

Teamcenter

Efficient
Roughly nine-fold 

increase in shop 

floor utilization 

since production 

start (1990)

High-quality
Fewer than 11dpm, 

for a quality level of 

99.9989%
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Goal: Build a self-sustainable, interactive, industry-relevant, 

cyber-physical learning platform to bridge Technical Skill Gap
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Scope of the initiative:

Partnership model and Scope of work

Creating Enabling Environment

• Centers of Excellence plus Technical Skill 

Development Institutes

• 2 years of  Operation

• 1 year of Handholding and Support

• Creation of Board of Governance 

• Constituting a joint working group for curriculum 

review and Industry Interfacing 

Skilling Manpower

• Mentoring

• Student Training Program

• Certification Exams

• Computer Based Training Modules as per the list (for 

self paced learning)
The COEs support t-SDIs with latest industry trends, skill upgrade of 

trainers and knowledge sharing
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Siemens Centre of Excellence – Overview

Interdisciplinary Knowledge Center

 Serve as a Technical Knowledge Resource for Industry

 Equipped with State-of-the-Art Tools and Technologies

 Hub for “Technical” Skill Development programs in State in 

coordination with Universities and Industry

 Catalyze Industry – Academia Partnership

Activities at Center of Excellence

Knowledge 

Center
Research & Development

Hub for Industry Interaction 
Education & 

Training

Center of 
Excellence

S.no Lab

1 Product Digitalization Lab

2 Advance Analysis Lab

3 Process Digitalization Lab

4 Smart Factory Lab

5 Internet of Things (IoT) Lab

6 Robotics Lab

7 CNC Controller Lab

8 Automation Lab

9 Mechatronics Lab

10 Process Instrumentation Lab

11 Electrical & Energy Saving Lab

12 Additive Manufacturing Lab
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Product Digitalization Lab – Lab 1

NX for Digital Product Development

With the industry's broadest suite of integrated, fully associative CAD-CAE-CAM 

applications, NX touches the full range of development processes in product 

design, simulation and manufacturing

NX CAD, 

CAM, CAE, 

Nastran

Teamcenter

../../../Desktop/FOR AVIK/Release 1-April 2010/01_02_VehicleFlyThru.avi
../../../Desktop/FOR AVIK/Release 1-April 2010/01_02_VehicleFlyThru.avi
../../../Desktop/FOR AVIK/Release 1-April 2010/07_05_Glass_Drop_Series.avi
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Advance Analysis Lab – Lab 2

Imagine Lab
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Advance Analysis Lab – Lab 2 

Virtual Lab
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Advance Analysis Lab – Lab 2 

Test Lab
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Process Digitalization Lab – Lab 3

Planning Capabilities

• BOM Management

• Manufacturing process planning

• Advanced assembly planning

• Global production planning

• Change management

• Plant/facility design

• Workstation/Line design

• Layout data management

• Material handling, logistics, and 

indirect 

labor optimization

• Define dimensional targets based on 

embedded PMI

• Upfront variation and 

manufacturability analysis

• Requirements traceability

• Process steps, visuals, text and 

documents

• Up-to-date information

• Web-based retrieval and mobile 

device support

• MES integration

Dimensional QualityLayouts

Work InstructionsProcess

../../../Mfg_AnD/Assembly Feasibility Validation.mp4
../../../Mfg_AnD/Assembly Feasibility Validation.mp4
../../../PRODUCTS/DM/M&M_chakan_plant.mov
../../../PRODUCTS/DM/M&M_chakan_plant.mov
../../../Mfg_AnD/Production.mp4
../../../Mfg_AnD/Production.mp4
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Process Digitalization Lab – Lab 3

Simulation Capabilities

• Advanced anthropometric scaling

• Advanced posture prediction

• Comprehensive ergonomic analysis

• Lifelike, 3D visualization and virtual 

reality

• Robotic placement and 

path planning

• Native language programming

• Realistic robot simulation

• Cycle time optimization

• Assembly feasibility studies

• Automatic assembly 

path planning

• 3D kinematic simulation

• Sequencing of operations

• Material flow simulation

• Throughput assessment

• Energy usage simulation 

and analysis

• Genetic algorithms 

for experimentation 

and optimization

Assembly

Logistics

Robotics

Human

../LPU/Siemens Day/AVIs/assem_tire_lba6.avi
../LPU/Siemens Day/AVIs/assem_tire_lba6.avi
../LPU/Siemens Day/AVIs/1. CompleteSimulation_ViewchangeinSteps_1-48mins.avi
../LPU/Siemens Day/AVIs/1. CompleteSimulation_ViewchangeinSteps_1-48mins.avi
../LPU/Siemens Day/AVIs/Plant_Simulation_Automotive_Video.avi
../LPU/Siemens Day/AVIs/Plant_Simulation_Automotive_Video.avi
../LPU/Siemens Day/AVIs/complete_line_simulation_faster.avi
../LPU/Siemens Day/AVIs/complete_line_simulation_faster.avi
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Process Digitalization Lab – Lab 3

Production Capabilities

• Enterprise visibility

• Standardized procedures

• Proven change and 

workflow control

• Automated correlation of issues with 

deliverables

• Multi-discipline coordination

• Hardware in the loop

• Managed source 

of information

• Optimized use of 

equipment investments

• Automated generation of work plan

• Rule-based validation

• Visual work instructions

• Validated execution

• Master/Order configuration

• Trending with 

sophisticated analytics

• Product and 

process integration

• Advanced historical reporting

• One UI for all 

measurement results

Virtual Commissioning

Build QualityShop Floor

Issue Tracking
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Enabling the Widest Array of Digital Solutions for EV development

Systems approach is required for these complex vehicles

Inverter reliability  

Mentor Graphics

Vehicle EE Architecture Optimization & 

Network Design  

Mentor
Electrical System Synthesis

Mentor

Thermal Analysis:  

Mentor + Simcenter

Power Consumption

Mentor

PCB Design & Manufacturing

Mentor 

Logical  Functional  Physical Model  

Mentor Capital

Powertrain Architecture Design Exploration

Simcenter

System of Systems Modeling

Simcenter + Mentor 

Functional Behavior Capture  

PHM

IIoT

Mindsphere

Performance & NVH Optimization 

Simcenter (HEEDS)

Harness Design & Manufacture 

NX + Capital

Integrated Product and Software Engineering

Polarion

+
Simcenter

(1D & 3D Simulation, 

testing)

Polarion

(ALM)

Mentor

(EE Systems, PCB & 

WH Engineering)

Teamcenter

(Systems Engineering, 

Data Management)

NX CAD

(Vehicle Design) + + +
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Smart Factory Lab – Lab 4
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Smart Factory Lab – Lab 4

CAD / CAE: Design, Analysis

CAM: Manufacturing with CNC Lathe,  VMC

MCD / ROB Expert:  Automation  thru : 

• Material Handling & Storage

• Material Transfer Systems

• Automated Robotics Assembly 

• AGV

QMS: Quality Management Systems

• Inspection (Visual)

• RFID Technology for part tracking

TIA - PLC: Master controller

Teamcenter: For Data Mgmt & control

Tecnomatix: Design, Simulate, Control                                     

MindSphere:  IoT Platform: to track the 

system & process



Unrestricted © Siemens AG 2017

2017.MM.DDPage 26 Siemens PLM Software

Smart Factory Lab – Lab 4
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Internet of Things Lab – Lab 5

The IOT Lab uses Experiential Learning Program Modules for getting participants an 

implementers view of building an Industrial IOT solution end-to-end using MindSphere.

The Experiential Learning Program consists of four (4) processes as illustrated below:
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Robotic Manufacturing Lab – Lab 6

Robotic Pulse MIG Welding Cell

Equipment Specification

1 Robot – KUKA/ ABB Robot

2 Robot Controller – KUKA/ ABB Robot Controller

3 Welding Machine – Fronius/ Lincoln/ Kemppi/ Miller 

4 Robotic Torch

5 Wire Feeder

6 Wire Spool

7 Stationery Work bench

8 Voltage Stabilizer with Isolation Transformer

9 Mixed gas with Cylinder and regulator

10 Torch Cleaning and Wire Cutter Station
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Robotic Manufacturing Lab – Lab 6

Robotic Spot Welding Cell – Spot Welding Application

Equipment Specification

1 Robot – KUKA/ ABB Robot

2 Robot Controller – KUKA/ ABB Robot Controller

3 Spot welding gun and standard accessories

4 Tip Dresser Station

5 Air Compressor

6 Voltage Stabilizer with Isolation Transformer

7 Water circulation system
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Machine Controller Lab – Lab 7

DIFFERENT CONTROLLERS:

1. SINUMERIC 808D Turning / Milling

2. SINUMERIC 840D SL   

SINUMERIC 840D SL

SINUMERIC 808D
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Automation Lab – Lab 8

•INDUSTRIAL PLC (Programmable Logical Controller)

•INDUSTRIAL HMI (Human Machine Interface)

•INDUSTRIAL SCADA 

(Supervisory Control & Distributed Acquisition)

•PLC NETWORKING (Profibus, Profinet, etc.)

SIMATIC S7-1500 TRAINING KIT

SIMATIC S7-1200 TRAINING KIT
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Mechatronics Lab – Lab 9

1. Level-1/2 Courses: 30 Working days each (SPE-Berlin certified) 

2. Crash Course: 12 days (SITRAIN-India certified) 
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Process Instrumentation Lab – Lab 10

• PROCESS INSTRUMENTATION

o Temperature

o Flow

o Level 

o Pressure 

o Sensors/Measurements & Communications 

• ADVANCE AUTOMATION COURSE - DCS

(Distributed Control Systems) 

SIMATIC PCS-7 CONTROLLER 

(S7-400 PLC BASED HARDWARE)
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Process Instrumentation Lab – Lab 10

Level

RadarCapacitance

Ultrasonic

Flow

Ultrasonic Coriolis

Temperature

HART

Pressure Positioner

Electro
pneumatic

Software

Process

Device
Manager
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Electrical Lab – Lab 11

AC/DC DRIVES 

•INDUSTRIAL AC-DC DRIVES

(Power Electronics & Controls)

•SINAMIC G-120 (AC Drives Product & Maintenance)

• SINAMICS DC 6RA80 (DC Drives Product/ Maintenance)

• DRIVE - PLC NETWORKING 

(PROFIBUS, PROFINET, etc.)

SINAMIC G-120 TRG KIT

SINAMIC DC TRG KIT
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AC/DC DRIVES TRAINING  EQUIPMENTS 

Trainings conducted

TWO SET OF SINAMICS 6RA80

2 X DC DRIVES & 2 X DC MOTORS 

(Batch of 6 to 8 x Students per DRIVE ) 

FIVE SETS OF SINAMICS G-120

5 X AC DRIVES & 5 X AC MOTORS 

(Batch of 3 to 4 x Students per DRIVE ) 

BASIC – AC/DC DRIVES
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Electrical Lab – Lab 11

SWITCHGEAR-MOTORS

• INDUSTRIAL SWITCHGEAR (Products & Maintenance)

• POWER DISTRIBUTION (ACB, PAC & Maintenance) 

• POWER QUALITY & MEASUREMENT

• INDUSTRIAL COURSE ON INDUCTION MOTOR 

(Service/Maintenance)
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SWITCHGEAR & MOTORS TRG.  EQUIPMENTS 

Trainings conducted
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Energy Studies Lab – Lab 11

PAC Meter Simocode Kit G120 Drive

• IE3 Series motors- High efficiency motors to serve variety of industrial applications with savings in energy cost

• VFD Control- Variable voltage variable frequency drive  - programmed to achieve the energy savings in closed 

loop control.

• SIMOCODE- Intelligent motor controller to control motor operations to save energy

• PAC Meter- Intelligent meter programmed for high- Low tariff switching, limit monitoring & logical control of the 

field devices
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Additive Manufacturing Lab – Lab 12

Produce fast, effective prototypes for concept development, as 
well as highly accurate and robust parts for design validation 
and functional performance.

Combination of powerful FDM technology with design-to-

print software for the most versatile and intelligent solution 

available.
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Dora Smith
Global Academic Program Director

Siemens PLM Software

siemens.com/plm/academic

dora.smith@siemens.com

Empower the next generation of digital talent with Siemens
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Evolution of Industry 4.0


