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Benefits of Digitalizing 
Metro Project from 
Concept to Commissioning

5D BIM & ERP - Digital project 
management for Nagpur Metro & 
Pune Metro 
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Agenda

• Project management overview in India 

• Nagpur metro overview

• Digital Project Management for Project Lifecycle

• Components & Benefits of 5D BIM & ERP

• Summary
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Project Management Overview in India: Headlines
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Project Management Scenario in India

Sector Mean % 
Cost Overrun

Mean % 
Time Overrun

Urban Development 12% 66%
Railways 95% 118%
Road Transport & 
Highways

16% 50%

Shipping & Ports -1% 119%
Atomic Energy 15 % 301 %
Civil Aviation -2% 69%
Petrochemicals -12% 74%
Power 52% 34%

Source: Ministry of Statistics & Program Implementation, Government of India

Time and Cost Overruns in 
Infrastructure Projects
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Project Management Scenario in India

Major Reasons : 
• Land/site handover
• Delay in regulatory 

approvals
• Contractual Disputes
• Design/scope change
• Coordination issues 

within stakeholders 

Reasons for time overrun 
across all sectors
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Project Management Scenario in India

Major Reasons : 
• Scope creep
• Design change/iterations
• Material price escalations 

beyond projections
• Location and connectivity of 

project site

Reasons for cost overrun 
across all sectors
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Plan and 
Design
1-3 years

Construct and Commission

3-6 years
Operate, Maintain and Renewal

6-50 years
Disposal

1-5 years

C
os

t

Time, Disciplines, Information

Lifecycle : Concept to Operations (Common / Connected 
Data Environment) BIM

Typical

15-20% 80-85%
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Nagpur Metro Network Details

38.215 Km in length; 40 Stations
~ 48 months of construction phase
~ USD 1.4 Billion
~ USD 18 Million (1.3%) spent on digitization 
with nearly 50+ major consultants/ 
contractors on board

31.254 Km in length; 30 Stations
~ 5 years of construction phase
~ USD 1.73 Billion

Pune Metro Network Details
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Complexity…Disciplines…
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5D BIM + ERP – One project one platform 

Time & Progress 
Management

Multiple Contracts
Management

Integrated Asset 
Management

Design 
Management

Cost & Revenue
Management

2D

3D

4D TIME 5D COST 5D BIM
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Nagpur Metro: First metro on 5D BIM integrated with ERP 

2 Corr.1 - North South:   19.7 km; 20 Stations
Corr.2 - East West:      18.6 km; 20 Stations 

20+

30+

Major contractors (> 200 Cr)

DDCs & 3D Modeling teams

53 Major contract packages worth 8680 Cr

1000 Combined Users of 4 Softwares

50+ Construction project schedules
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Digital Project Management : Uniqueness @ Maha Metro

Cost 
Overrun

Time 
Overrun

Weak 
documentation 

Cross Rail – London, UK

Network Rail - UK

Transport for London

Sydney Rail Expansion 
Program

MRT Corp. Sdn.Bhd.

London Underground

Disputes & 
Litigations

O&M 
Challenges

• 3D BIM  (Building 
‘Verb’ Information 
Modelling)

• 4th Dimension : Time
• 5th Dimension : Cost
• Enterprise Resource 

Planning
• Integrated Asset 

Management
• Driving O&M through 

digital platform

• Owner’s Support 
Office with Digital 
Project Management
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Common Data 
Environment

NMRCL / GC:
1. Model based analysis
2. Schedule & progress updates
3. Cost monitoring
4. 5D Simulation & Visualization

GC & 
NMRCL 
Approval

Helpdesk

Detailed Design 
Consultants Across 

Globe

DDC 1

DDC 2

DDC 3

Execution Contracts 
Awarded

CONTRACTORS

Schedule Submission & 
progress updates by 

Contractors

3D Model Collaboration & Final 
Preparation

NMRCL DATA CENTER

GC

NMRCL

Review & 
Approvals

Contractors, GC, NMRCL

1. Monthly Billing Processes
2. Approval of Bills & Payments
3. Payroll Processing
4. Safety, Quality & other

processes

How NMRCL Ecosystem Works



16 |   WWW. http://www.metrorailnagpur.com/|    ©  2017 Maha Metro Rail Corporation

Managing design-documentation with common data 
environment (CDE)

CDE: 
Single source of information for design & 

drawings. 
Adopted using BS 1192 standards 

Benefits:
Design consistency & uniformity in models 

& drawings
Online review & approval process
Automated CAD QA checks
Early detection of issues
Detailed analysis using federated 3D 

model

3D Model: Clash Detection & conflict resolution BS 1192 : 3D Model Practice

Single source of drawings & documents Better monitoring & control using dashboards
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Adopting the world’s best scheduling engine

Primavera EPPM (Enterprise
Project Portfolio Management):
Single place of work for all contractors
 Integrated project schedule management

Benefits:
Dynamic working and progress updates

on all project schedules
Avoid delays by identifying obstacles due

to interdependencies & take proactive
measures
Obtain holistic view by integrating time

with cost information (from ERP)
Various reports for detailed analysis and

prevent time overruns
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Enterprise wide accounting through ERP

SAP-ERP:
 Integrated process mapping to capture

complete accounting and other key
information

Benefits:
Monitor budget of 8680 Cr INR
Track variation contracts effectively
User-friendly employee self service portal
Better quality checks & control
Land records & registration process
File & Daak management
Monitor Safety & Environment parameters
Capture operations & maintenance process

after commissioning.

Budgeting

Contracts Procurement

Contractor Billing

Quality monitoring

Office Automation

Enterprise Project Structure

Finance & Accounts, Funds 
Management

Plant & Maintenance

HR, ESS & MSS

EHS Management
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4th / 5th Dimension: Integrating 3D model with schedule & 
cost

Time analysis on 3D model:
Integrate 3D model with schedule for monitoring time.

Benefits:
Timely Rectification of the flaws in construction sequencing by Contractor in schedule with

the help of simulation
 Identify interdependencies visually for better & informed decisions.
Model based progress monitoring during execution.
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3D Model Based Delay Analysis

Month 1 Month 2

Integrate 3D model with
actual progress.
Benefits:
 Analyse current delays
 Forecast probable

obstacles & take
precautionary steps.

Work planned in next reporting month

Work completed in current reporting month

Delayed works in current reporting month

Work in progress in current reporting month

Work completed in previous reporting month

Work planned in later periods

Works planned  in current reporting month but not
yet executed

Month 3



21 |   WWW. http://www.metrorailnagpur.com/|    ©  2017 Maha Metro Rail Corporation

Achieving 5DBIM integration through RIBiTWO

Provided integrated view of project by linking 3D model (Bentley), schedule (Primavera), 
cost (SAP) 
Single platform for 3D Model, Scheduling (4D) and Cost (5D)
 Integrating schedule & actual cost information from SAP to analyze physical progress and 

financial progress
Earned value management through controlling structure
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Digital Platform: Playing significant role in Asset Management

User can see linked documents of door shutter on station platform
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Documents are linked to Assets identified through relations (Ex: linked documents to CCTV are 
shown above)

Digital Platform: Playing significant role in Asset Management
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Digital Project Management in O&M Benefits

• Asset Information 
Management System 
(AIMS) being developed for 
effective handover to O&M

• AIMS along with common 
data environment  will 
support effective O&M 

• Complete maintenance 
processes through ERP
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Owner Support Office through Digital Project Management

OSO (Owner’s Support Office):
• Project Management Service

• Establish & Manage Centre of Excellence

• Business Consulting, IT Strategy & System 
Design

• Ensure adoption of digital platform across 
ecosystem

OSO Roles & 
Responsibility

Project 
Management 

Service

Business 
Consulting, IT 

Strategy & 
System Design

Establish & 
Manage Centre 
of Excellence
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War room managed by Owner Support Office

Key activities managed in war room set up by Maha Metro in Nagpur office:
1. Monitor execution of project closely, identify probable bottlenecks and take necessary steps to avoid
2. Gather vital information from various stakeholders in one place
3. Communicate accurate and timely information with key decision makers
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Digital Project Management Platform: The Way Ahead

Current Usage Way Forward
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Nagpur Metro Current Project Status…headlines
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