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DATE PROJECT NAME WORK DONE DATE PROJECT NAME WORK DONE
19-05-20 Lean Project

Management
Understanding - Lean PM Vs
Convention PM System

04-06-20 Conventional Project
Management System

Design Thinking - Stake holder , their
Constraints & Aspirations identification

20-05-20 Lean Project
Management

Overview - Lean Project
Management System

05-06-20 Conventional Project
Management System

Presentation - Stake holder , their
Constraints & Aspirations identification

21-05-20 Lean Project
Management

Project Objective Identification 06-06-20 Ather Energy Cell Storage
Building, Hosur

Design Thinking

22-05-20 Lean Project
Management

Project Objective Definition 07-06-20 Ather Energy Cell Storage
Building, Hosur

Project Study

23-05-20 Conventional Project
Management System

Study 08-06-20 Ather Energy Cell Storage
Building, Hosur

Project Understanding- Presentation

24-05-20 Conventional Project
Management System

Presentation 09-06-20 Ather Energy Cell Storage
Building, Hosur

Project Understanding- Presentation

25-05-20 Integrated Project
Delivery System

Study & Presentation 10-06-20 Ather Energy Cell Storage
Building, Hosur

Bylaws/ Code Documentation

26-05-20 IPD vs conventional
project delivery

Study & Presentation 11-06-20 Ather Energy Cell Storage
Building, Hosur

Bylaws/ Code Documentation

27-05-20 Workflow Chart - Project
Life Cycle

Flow Chart 12-06-20 Ather Energy Cell Storage
Building, Hosur

PRD/ URD

28-05-20 Workflow Chart - Project
Life Cycle

Flow Chart 13-06-20 Ather Energy Cell Storage
Building, Hosur

PRD/ URD

29-05-20 Lean Project
Management Vs
Convention PM System

Design Thinking & Presentation 14-06-20 Ather Energy Cell Storage
Building, Hosur

PRD/ URD

30-05-20 Lean Project
Management Vs
Convention PM System

PRD / URD - Understanding &
Documentation

15-06-20 Ather Energy Cell Storage
Building, Hosur

PRD/ URD

31-05-20 Lean Project
Management

PRD / URD - Understanding &
Documentation

16-06-20 Ather Energy Cell Storage
Building, Hosur

PRD/ URD

01-06-20 Lean Project
Management

Project Objective Definition-
Revision

17-06-20 Ather Energy Cell Storage
Building, Hosur

PRD/ URD

02-06-20 Meeting with Ar. Kruthika
& Lean PM System

Understand EPMCR design
delivery methodology & Their
method of implementation lean

18-06-20 Ather Energy Cell Storage
Building, Hosur

Questionnaire- Client & TVS Identification

03-06-20 Lean Project
Management

Lean Tools Identification 19-06-20 Ather Energy Cell Storage
Building, Hosur

Questionnaire- Client & TVS Identification



DATE PROJECT NAME WORK DONE DATE PROJECT NAME WORK DONE
20-06-20 Ather Energy Cell

Storage Building, Hosur
Questionnaire- Client 06-07-20 Ather Energy Cell Storage

Building, Hosur
Material Study

21-06-20 Ather Energy Cell
Storage Building, Hosur

Questionnaire- TVS Logistics 07-07-20 Ather Energy Factory
Building, Hosur

Project Introduction, Client Meeting, False
Ceiling Study

22-06-20 Ather Energy Cell
Storage Building, Hosur

A3 Big Picture- Project Milestone
Determination

08-07-20 Ather Energy Factory
Building, Hosur

False Ceiling Design Thinking

23-06-20 Ather Energy Cell
Storage Building, Hosur

WBS & Project Schedule 09-07-20 Ather Energy Factory
Building, Hosur

False Ceiling Design Thinking

24-06-20 Ather Energy Cell
Storage Building, Hosur

Client Meeting 10-07-20 Ather Energy Factory
Building, Hosur

Internal Meet - False Ceiling & Interior
Partition Design Thinking

25-06-20 Ather Energy Cell
Storage Building, Hosur

M.o.M 11-07-20 Ather Energy Factory
Building, Hosur

False Ceiling & Interior Partition Design
Thinking - Overview

26-06-20 Ather Energy Cell
Storage Building, Hosur

Questionnaire FORMAT
Preparation & Questionnaire
Revision- TVS & Client

12-07-20 Ather Energy Factory
Building, Hosur

False Ceiling & Interior Partition Design
Thinking Options- Presentation

27-06-20 Ather Energy Cell
Storage Building, Hosur

Presentation of Questionnaires to
TVS Logistics

13-07-20 Ather Energy Factory
Building, Hosur

URD - False Ceiling

28-06-20 Ather Energy Cell
Storage Building, Hosur

PRD/ URD Revision 14-07-20 Ather Energy Factory
Building, Hosur

URD - False Ceiling

29-06-20 Ather Energy Cell
Storage Building, Hosur

Presentation Preparation -
Explosion Vent & Fire Safety

15-07-20 Ather Energy Factory
Building, Hosur

URD - False Ceiling

30-06-20 Ather Energy Cell
Storage Building, Hosur

Internal Meeting - Presentation
Discussion & Revision on
Presentation Preparation -
Explosion Vent & Fire Safety

16-07-20 Ather Energy Factory
Building, Hosur

List of Activities- False ceiling & Interior
Partition Identification

01-07-20 Ather Energy Cell
Storage Building, Hosur

Architecture Team, Structure &
Costing Team - Design Thinking

17-07-20 Ather Energy Factory
Building, Hosur

Vendor Enquiry- False ceiling & Interior
Partition with PUF Panel

02-07-20 Ather Energy Cell
Storage Building, Hosur

Architecture Layout Options &
Scope Preparation

18-07-20 Ather Energy Factory
Building, Hosur

Vendor Enquiry- False ceiling & Interior
Partition with PUF Panel

03-07-20 Ather Energy Cell
Storage Building, Hosur

Architecture Layout Options &
Scope Preparation

19-07-20 Ather Energy Factory
Building, Hosur

Presentation - False ceiling & Interior
Partition with PUF Panel

04-07-20 Ather Energy Cell
Storage Building, Hosur

Meeting with Alan Mosses Sir
regarding Lean & Revision of
Architecture Layout

20-07-20 Ather Energy Factory
Building, Hosur

Presentation - False ceiling & Interior
Partition with PUF Panel

05-07-20 Ather Energy Cell
Storage Building, Hosur

Cell Storage Building Design
Delivery - Work flow Chart

21-07-20 Ather Energy Factory
Building, Hosur

Presentation - False ceiling & Interior
Partition with PUF Panel



DATE PROJECT NAME WORK DONE DATE PROJECT NAME WORK DONE
22-07-20 Ather Energy Factory

Building, Hosur
False ceiling & Interior Partition with
Other option- Material Identification

07-08-20 Conventional Project
Management Practices

PMC: Input- Process- Output; Problems &
Challenges

23-07-20 Ather Energy Factory
Building, Hosur

Presentation - False ceiling & Interior
Partition - Fibre cement & Calcium
Silicate

08-08-20 Conventional Project
Management Practices

PMC - Overall Problem Statement;
Aspiration

24-07-20 Ather Energy Factory
Building, Hosur

3D Prototype- False ceiling & Interior
Partition

09-08-20 Conventional Project
Management Practices

PMC - Solution & Idea

25-07-20 Ather Energy Factory
Building, Hosur

3D Prototype- False ceiling & Interior
Partition - Fibre cement & Calcium
Silicate Board

10-08-20 Conventional Project
Management Practices

Design Stage Deliverable by PMC,
Architectural, Structural and Costing Team

26-07-20 Ather Energy Factory
Building, Hosur

Fixing Detail- False ceiling & Interior
Partition - Fibre cement & Calcium
Silicate

11-08-20 Conventional Project
Management Practices

Presentation - Revised Design Stage
Deliverable

27-07-20 Ather Energy Factory
Building, Hosur

Presentation - False ceiling & Interior
Partition- Fibre cement & Calcium
Silicate

12-08-20 Agri Food Supply Chain Project Introduction

28-07-20 Ather Energy Factory
Building, Hosur

Presentation - False ceiling & Interior
Partition- Fibre cement & Calcium
Silicate

13-08-20 Agri Food Supply Chain Presentation - Agrifood Supply Chain

29-07-20 Ather Energy Factory
Building, Hosur

Presentation - False ceiling & Interior
Partition- Fibre cement & Calcium
Silicate

14-08-20 Agri Food Supply Chain Carbon Foot Print Calculation

30-07-20 Ather Energy Factory
Building, Hosur

3D Prototype- False ceiling & Interior
Partition - Fibre cement & Calcium
Silicate Board

15-08-20 Agri Food Supply Chain Carbon Foot Print Calculation

31-07-20 Ather Energy Factory
Building, Hosur

URD Final Presentation - False ceiling,
Interior Partition & Doors

16-08-20 IIT Chennai- Office
Building

Fortnight Meeting - 2 / 6 Weeks Look Ahead
Schedule

01-08-20 Ather Energy Factory
Building, Hosur

Specification - Door 17-08-20 Conventional Project
Management Practices

Design Stage Life cycle - Input, Process &
Output

02-08-20 Ather Energy Factory
Building, Hosur

Design Delivery Flow Chart- False
ceiling, Interior Partition & Doors

18-08-20 Conventional Project
Management Practices

Design Stage Life cycle - Work flow Pattern

03-08-20 Ather Energy Factory
Building, Hosur

Swim lane Diagram - Design Delivery
Flow Chart

19-08-20 Conventional Project
Management Practices

Design Stage Life cycle - Script Writing

04-08-20 Ather Energy Factory
Building, Hosur

Swim lane Diagram - Design Delivery
Flow Chart

20-08-20 Conventional Project
Management Practices

Design Stage Life cycle - Formats

05-08-20 Ather Energy Factory
Building, Hosur

Revision of Swim lane Diagram -
Design Delivery Flow Chart

21-08-20 Conventional Project
Management Practices

Design Stage Life cycle - Formats

06-08-20 Conventional Project
Management

PMC, Architectural, Structural and
Costing & Estimation- Design Thinking

07-12-20 SS Logistics SS Logistics Introduction
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GENERAL

REASON FOR CHOOSING  EPMCR PVT. LTD., CHENNAI:: 

Since EPMCR Pvt. Ltd involves the usage of Lean Project Management System, 
I was interested on learning the practical application of lean, its principles and 
tools, Which perhaps can help me for my research and my future endeavors.

Secondly the organization also provides  architectural services, Which on 
collaboration with project management system could give me an opportunity to 
explore both the field and also would also help me to strengthen my design, 
technical and management skills

OBJECTIVE OF TRAINING

The Objective is to understand the field works, opportunities to experience the 
essential practical task emphasized in their professional study and also to 
provide opportunities to apply their acquired skills and knowledge in the Practical 
Scenario.

ROLES & RESPONSIBILITIES

1. Has been involved in the research regarding Lean Project Management 
System and Agri Food Sypply Chain.

2. Was working as an Architect and Project Management for the Projects of 
Ather Energy,  Hosur.

3. Has also been involved in Project Scheduling using lean tools, such as big 
room, Last Planner System, Look ahead Schedule and Weekly Work 
Planner
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HISTORY OF ENGINEERING PROJECT MANAGEMENT CONSULTANCY AND RESEARCH (EPMCR)

ABOUT: 

EPMCR(P)LTD is an IIT Madras incubated Engineering and Project Management consulting 
company offering civil engineering solutions right from Architecture to delivery of the 
infrastructure facilities to the client. EPMCR(P)LTD offers single point solution for planning, 
design and construction of all type of Building Infrastructure, Transportation Infrastructure and 
Water Infrastructure. EPMCR(P)LTD’s expert consultants form the core strength of the 
company

EPMCR(P)LTD acts as an interface between IITM and Construction industry and brings 
modern cutting technology developed by IITM to construction industry.

 “Creating Values for Your Investment”

SERVICES: 

VISION:  

To become world class Engineering & Project Management consultants and professional 
trainers.  Enabling high quality Indian infrastructure development within time and budget.  
Create innovation in construction technology and Management techniques through our 
continuous research.  Strengthen Indian construction work force through our skill training. 

MISSION: 

Provide Value creation for our client’s Infrastructure Investment through our Engineering, 
Project Management Consultancy, Research and Training services. 

OBJECTIVE: 

To help our client to realize the optimum value & quality for their investment in infrastructure 
projects within the time and budget.  Bring innovative & cost effective solution to improve 
productivity through waste reduction and other new technologies.  Offer professional training 
to young engineers on construction management.

SECTORS:

BUILDING INFRASTRUCTURE: 

● Residential buildings & township 

● Institutional buildings  

● Commercial buildings  

● Industrial buildings  

● Retail buildings 

● Healthcare buildings  

● Hospitality buildings  

WATER INFRASTRUCTURE:  

● Drinking water supply 

● Storm water management  

● Sewage water management  

TRANSPORTATION INFRASTRUCTURE: 

● Road  Bridges &  Flyover  Elevated Corridor
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ATHER ENERGY, HOSUR - CELL STORAGE BUILDING
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LIST OF STAKEHOLDERS:

1.INTERNAL STAKEHOLDERS:

● Ather Energies.
● Client’s Manager.
● The working staff in the 

warehouse.
● Ather energies customers
● Architect: Kruthika
● Project Manager. (Mr.Kavin 

Kumar)
● Structural Engineer.
● Cost Consultant.
● Team members.
● Quality management.
● Accountant.
● Financier
● Contractors
● Sub Contractors
● Material / Equipment 

Suppliers
● Labors
● Manufacturers
● Vendors
● Security
● Transport
● Site Office Manager

2. EXTERNAL STAKEHOLDERS:
● Government Authorities 

(National & local)
● Political Parties / Organisation
● Court / Legislators
● Police
● Arbitrators
● Legal systems & Regulation 

Body.
● Licencing & Inspection 

organization
● Public Utilities
● Technical Institutes
● Special Interest Groups
● Environmental Authority
● Town Planning Board
● General Public
● Other Competitors
● Local Residents / Community
● Local Landowners
● Marketing

Classification of Stakeholders:

Class 1: Bodies that are internal 
stakeholders but not directly involved 
in the construction.

Class 2: Internal stakeholders and 
directly involved in construction, 
design, planning.

Class 3:Supporting bodies for class 2.

Class 4: Governing bodies, 
lawmakers.

Class 5: Others.

PLACE:

● Office
● Creche
● Site office
● Fabrication Area
● Material storage Area
● Factory Building
● Cell Storage building
● Connecting Bridge
● Proto Lab
● Scrap yard
● Substation,Transformer Yard
● Electrical Room
● Staff Area
● Site
● Labour’s Accommodation
● Training Room
● Utility Area
● Dock
● Security Room
● Testing Lab, Battery Room, 

Processing Unit
● Loading / Unloading Space & 

Bay
● Treatment Area
● Conference / Meeting Room
● Record Room, Server room
● Material /  Sample Lab
● Accessibility & Circulation
● Location for Equipment 
● Canteen, Change A rea, 

Restroom

FACTS:

1. A lithium-ion battery or Li-ion battery (abbreviated as LIB) is a 
type of rechargeable battery.

2. Lithium-ion batteries are commonly used for portable 
electronics and electric vehicles and are growing in popularity 
for military and aerospace applications.

3. Warehouses are prone to fire hazards due to failures in 
battery.

4. The battery consists of high energy densities coupled with the 
flammable organic electrolyte, which on vent reaction causes 
fire.

5. On vent reaction it releases flammable products such as 
hydrogen, Carbon Monoxide, Hydrocarbons, carbon dioxide, 
etc.

6. Storage Warehouse should be with 4hrs - 0 to 10ft; 2hrs- 10 
to 30 ft. of Fire Rating.

7. Battery fails in case of contact with water, seawater, crash / 
Mechanical abuse.

8. Batteries should be disposed of only through E.Media bin / 
Completing online chemical waste collection requests.

9. Batteries have to be stored in a protective Packaging(ie,hard 
plastic/ Equal/ Metal container) with fire resistance.

10. The temperature for the warehouse should be from 5 degree 
celsius to  20 degree celsius.

11. They should not be exposed to sunlight, High temperature & 
conductive materials.

12. Temperature, Humidity, Pressure should be continuously 
monitored for safe functioning.

13. Continuous Ventilation (12 air changes/ hours) should be 
enhanced by passive / Mechanical means.

14. Light pressure should be maintained through Explosion vents
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OTHER FACTS 

1. Minimum distance should be maintained 
between warehouse and the surrounding 
factory / structures.

2. Currently automation systems are used 
for racking, protective storing & handling.

3. Many problems in warehouses are arising 
today on improper circulation patterns & 
traffic between handling equipment & 
workers.

4. Proper drainage of water from various 
sources ( eg: sprinkler) has to be mixed 
ground water, to be collected and 
discharged separately, not they are since 
they are toxic.

5. Proper fire egress and entry points 
should be provided along with floor drain 
at all door locations

6. Proper emergency lighting (equally 
spaced, 30% of total lighting)  should be 
provided.

7. Lux level of 300 should be maintained.
8. And use of LED would be recommended.
9. Hazardous goods cabinet / Safe storage 

Cabinets With inbuilt Automation system 
are available in today's market for racks.

10. Flooring Options
a. Bare concrete
b. Flooring to be fire retardant
c. Fibreglass Floor Grating
d. T-Bar Fiberglass Grating
e. Steel Grating Gravity Roller Flooring

11. There should be proper clearance 
between the top most pallet and the ceiling 
to enhance appropriate ventilation, exit of 
smoke during fire and hazardous gases.

12. IBMS plays an important role here.

TRENDS & TECHNOLOGIES:

● Conventional battery analyzers
● Cadex Battery Analyzers
● Fleet Battery Management
● FORKLIFT - Pallet storage & Handling
● Truck - Transportation / Delivery
● CCTV
● Sprinkler system
● Smoke detectors
● Signs
● Emergency Eyewash /deluge shower 

station
● Aisle Mats
● Concealed conduit system (Electrical, 

Data, Signal cables)
● Passive & Mechanical Ventilation 

[Exhaust fans (Jet fans)]
● Dampers
● Alarm system
● Fire rating Walls & doors ( 4hrs - 0 to 

10ft; 2hrs- 10 to 30 ft)
● E-Media bin
● Online waste collection
● Human safety Equipments / Materials
● Spill containment & Neutralization

● Fire resistance & flame arrestor 
storage - individual cell

● Anti corrosive Racks
● Automation system
● Hazardous goods cabinet / Safe 

storage Cabinets With inbuilt 
Automation system

● Explosion Proof Exhaust fan - 
ventilation & fume removal

● Axial fans
● Ducting
● Automatic Smoke/ fire Vent - roof  / 

wall
● Fusible link
● Fireman’s override control
● Plenum ventilation
● Balanced ventilation
● Explosion vent with Flameless 

venting device
● Explosion proof Air conditioner with / 

without inbuilt thermometer
● Wall/ ceiling mounted Explosion 

proof axial fan
● Smoke detector integration with Air 

Conditioner,Vent and Exhaust 
system.

● Non- Sparking & Explosion proof 
motor

● ABC dry chemical fire Extinguisher
● In-Rack Sprinkler / Pallet
● Seismic protection bracing - 

batteries

-

● Racks Typologies:
○ Static pallet storage
○ High-bay racking saves 

space:
○ Pallet racking systems for 

FIFO and LIFO
○ Dynamic pallet storage:
○ Push-back racking: Optimum 

use of space
○  Hazardous goods cabinet / 

Safe storage Cabinets With 
inbuilt Automation system

● Partition wall:
○ Open mesh partition wall
○ UL classified fire- resistive 

gypsum wallboard partition 
wall (bi- directional - 4hrs 
rating)

● Flat Roofing Material (Class 
A fire rated):

○ Concrete/ clay
○ Fiberglass asphalt 

composition shingles
○ Metal roofs

● Ceiling treatment:
○ Same as wall
○ Light color
○ Acid resistant enamel paint

● Wall Material (Class A fire 
rated):

○ Concrete Masonry
○ Insulated concrete form wall
○ Cast-in-place concrete
○ Fully Grouted concrete 

masonry unit
○ Reinforced glass with steel 

wire
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OTHER TRENDS & TECHNOLOGIES:

1. Flooring options:
○ Concrete flooring(Ground floor)
○ Reinforced concrete floor (above ground 

level)
○ Fiberglass Floor Grating flooring
○ T-Bar Fiberglass grating flooring
○ Steel grating flooring
○ Gravity roller flooring

2. Floor finish:
○ Slip resistant & acid / alkali resistant
○ Non skid & acid resistant ceramic tiles
○ Acid resistant epoxy coating.

3. Door (UL Listed 4 hrs fire rated):
○ Swing door (single / double leaf) with 

push bar
○ UL listed self door closes,steel latch 

guards, positive pressure thresholds
○ UL listed keyed locks
○ Roll Up Doors (in front of the storage 

building)
○ Sliding Doors

4. Lighting:
○ Parallel wall mounted / pendant lights / 

Ceiling mounted
○ 300 lux level
○ Explosion proof luminaire
○ Lamp protection fixture by shatterproof 

lenses / wire guard
○ Corrosive resistance(To acid vapour)
○ Receptacles & lighting switches
○ Minimal heat output lamps & luminaire
○ LED lighting
○ Allowable Glare index (10-16 or 16-22)
○ C.I.E Color rendering index - 90 to 80 or 

above 90
○ Color Temperature- 4600K to 6500K.

 BMS:

1. Alarms & Instrumentation to 
measure:

○ Battery voltage
○ Battery current
○ Ground detection for ungrounded 

system
○ Carbon monoxide sensor
○ Hydrogen gas sensor
○ Occupancy sensor
○ Thermostat & Climate control system
○ Temperature, Humidity & Pressure 

monitoring system
○ Access control system
○ PA System
○ Fire control panel (FAS System)
○ CCTV Control Panel
○ Damper control
○ Ventilation fan failure / run status
○ HVAC monitoring & controlling
○ Electrical, Plumbing & lighting system 

monitoring
○ Short circuit sensor

2. Central control panel & room
3. Interconnected alarm system
4. Wireless BMS / Automotive Battery  

Management Sensor:
○ Wireless Batter area network
○ Managing module
○ Sensing module (on battery).

5. Bar Codes & ID management - Battery 
for storage

CELL STORAGE BUILDING- PLAN

ELEVATION VIEW

HEADING: ATHER ENERGY CELL STORAGE BUILDING, BANGALORE - DESIGN THINKING
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FIG - EXPLOSIVE VENT LOCATION AT PLAN

FIG - EXHAUST LOCATION AT PLAN

FIRE SUPPRESSION

REQUIREMENT OPTIONS 
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FIG - SECTION - CLEARANCE FOR 
SPRINKLER UNIT

Note: One Sprinkler Head per Pallet. Total 
no. of

pallets 41 x 4 layers = 164 nos. 

PLUMBING
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FIRE RATED MATERIAL
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FIRE & EXPLOSION VENTING - REQUIREMENT
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 FIG - FLOOR TRENCHES AND CAPTURE 
SYSTEMS
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REQUIREMENT

●

●

●

ELECTRICAL REQUIREMENTS

REQUIREMENT

● Fire rated wirings (FRSL),  Conduits & Accessories  shall be provided. 
● All electrical equipment must be intrinsically safe to reduce the risk of arcing, 

flashing or ignition.
● All cables shall be Concealed conduit system (Electrical, Data, Signal cables)
● Battery rooms shall be equipped with a centralized Emergency Power-Off (EPO) 

system than can disconnect power to the load centres
● EPO device should be located at all egress points from the room and be tied into the 

central alarm system and monitored.
● All battery racks and cabinets associated with UPS systems should have NEC code 

green wire grounds linking all battery racks.
● Type AC, NM, NMC, NMS and UF cables shall not be used in battery rooms.
● No flexible metal conduit or flexible metallic tubing shall be used.
● Power: Provide separate dedicated panel boards to serve each separate user area.

ELECTRICAL - CONDUCTORS TYPES, LOCATION AND THEIR MINIMUM NOMINAL SIZE
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5.HAZARDS - THERMAL RUNAWAY
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● 4hrs fire rating door at cell storage area
● Door width 2m
● Entry door opens towards the inside.
● Check for the direction of opening of doors in terms of fire based accidents.
● Emergency exit, opposite to the entry, Where door opens outwards.
● Door will be opened only during the inlet & outlet of the pallet.
● Check for fire exit door
● Door drains at entry & exit of the door
● No ETP provision
● Lithium ion battery reactivity to water as fire suppression agent to be checked
● Spill containment provision yet to be finalised
● Sprinkler water collection tank to be provided at outdoor & at indoor floor trap & 

nominal slope to be provided.
● Floor will be cleaned only by mopping machine
● Avoid stagnant, splashing of water to avoid cell corrosion / damage.
● Fire staircase required

● Distance between wall and racks to be checked.
● Types of Racks used, storage height, Arrangement of Racks : 2 floors - One Aisle 

with 2 floor storage system of height 2.5 m each floor
● The design of the pallet is required.
● Point loads from racks are required.
● B.O.T (Battery Operated Pallet Truck) equipment of 2.3 - 3.5 ton model
● Setback (Gap) between wall & Rack to be checked.
● Lateral load on the wall from Rack should be taken care of. Any warehouse, The 

gap between wall & rack should be provided in such that 1 person (inspection 
person) can go around & no lateral load from the rack acts on the wall, If not to, 
check for an alternative.

● Change of previous layout to
● Pallet composition & cell arrangement pattern
● Pallet dimension (1.1m x 1.1m x 0.8m)
● Number of cells per pallet - 56 Boxes,overall - 168
● Each box has 130 cells,overall 7280 cells in one pallet
● pallet weight
● Finalization of  storage & Handling equipment (Battery Operated Pallet Truck & 

Scissor lift)
● Temperature= 20 - 25 degree Celsius
● Humidity-60 RH
● Location of loading and unloading area and provision of three material docks & its 

parking facility
● No forklift
● Provision of scissor lift for second floor accessibility & placing of pallets
● Scissor lift model yet to decide.
● Regular earthing provision
● Lightning arrester yet to be decided
● Cells are stored as palette conditions for max 6 months( in current scenario) & 

Weekly Consignment on regular basis.

HEADING: ATHER ENERGY CELL STORAGE BUILDING, BANGALORE -  MINUTTES OF MEETING
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● Cells are imported
● No charging points required & No unpacking of pallets.
● Separate area for sampling (IQC Area) & assembling area.
● Purpose of this proposed warehouse: storing & Retrieving process
● Only five cells at a time taken for testing  to IQC Area
● Automation system used:

○ Exhaust system actuated by smoke detector
○ Smoke detectors
○ Dampers
○ Dehumidifiers
○ Temperature & humidity sensors ( at 5 locations)
○ Monitoring unit at outside the cell storage building

● Cell Manufacturer- LG
● No manufacturing defects
● No self ignition ( No Internal factors)
● Fire accidents probability to occur mainly due to (External Factors):

○ Mechanical damage:
■ Puncture
■ Improper Handling (Improper lifting of pallet by forklift)

○ Pallets dropping down
○ Electrical points that sparks

● No cell compression In packaging
● No liquid emission
● No ventilation required
● Height of the building provided based on accessibility &  not  based on room ventilation 

& other hazardous factors caused due to fire accidents (Gas emission,  Pressurization)
● Maximum labour inside the storage space - 2 person inside the room :

○ During retrieving the battery - 1 person;
○ When incoming loads comes in , for stacking- 2  persons (1- B.O.T Operator & 

Scissor lift Operator

● Clients shall be required to check the height of the building based on chemical 
aspects / hazardous factors (Gas emission) for safety aspects.

● Need to continuously maintain temperature & humidity even while storage is not 
occupied by labour (long / short duration, Eg.: Holidays, COVID 19, Uncertain 
situations)

● Thermal runaway in between cells due to positive negative charges.
● By  testing 1 pallet with 7280 numbers of cell for ventilation Calculation, it is found 

that:
○ Main Gas Emission:

■ CO2 - 41.20%
■ H2- 30.80% - Flammable Gas
■ CO- 13% - Flammable Gas
■ C2H4 - 8.20%
■ CH4 - 6.80%

○ 12 air changes per hour requirement
○ No liquid emission

● Air conditioner:
○ Outdoor AHU Unit - 25TR 5100 CFM AHU with Dehumidifier
○ Model: Bry- Air Model FLi- 6200
○ Outdoor AHU Placement:

■ Option 1:At the of roofing
■ Option 2: At the truck parking

● Location of column and foundation should be finalized.
● To check whether the foundations are overlapping with existing factory building
● To ensure enough setback for the foundation to be built.
● Depth of foundation in factory building is 1.5m from ground level and soil bearing
● capacity 25 tons.
● Intensity of explosion to be identified to decide on wall & other material thickness
●

HEADING:  ATHER ENERGY CELL STORAGE BUILDING, BANGALORE -  MINUTTES OF MEETING
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● Cost for execution should be finalized
● Structure (Column, Roof & wall) should be finalized - RCC or STEEL
● Choice of material to be made, in such a way that it should be able to be 

dismantled & relocated, if the warehouse has to be shifted to another 
place.

● If metal roofing is provided, fire insulation material to be provided below 
the roofing.

● Not to increase footing size & reduce structural  load of the building by 
employing

● Not to have columns in the centre of the layout for easy accessibility &  
storage of pallets.

● Decision of fire rating door whether it is 4hrs or 2hrs.
● Check on the precast wall as a material.
● Need for canopy with slope & rainwater gutter (drainage facility) provision  

for bridge connecting factory & storage facility.
● Client’s need for completion of project by November, 2020.
● Need for crashing of project duration by1 week,to complete the project by 

December, 2020.
● To discuss partition at the next meeting.
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ARCHITECTURAL TEAM - ARCHITECTURAL LAYOUT OPTIONS
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DEFINITION, LOCATION, DIMENSION, STAKEHOLDERS, 
FEASIBILITY, CHALLENGES, ASPIRATION, MATERIAL 
FEASIBILITY, TRENDS & TECHNOLOGIES

PROBLEM DEFINITION:

1. Identification of right false ceiling material and assembly system 
that can provide Cost-effectiveness, fire safety, Structural Safety, 
aesthetics, comfort (Lighting, Thermal, and acoustics).and 
unique identity for the place.

2. Providing Structural support for the false ceiling & Utilities above 
and below the false ceiling at 3.6m height with the PEB  roof at 
14m height.

3. providing access for maintaining utilities above a false ceiling. 
4. The false ceiling material and assembly system shall be suitable 

for dismantling &  reused in other buildings.
5. The false ceiling material shall be energy efficient & eco friendly.
6. The internal partitions are required to separate the work zones 

based on functionality.
7. Identification of the suitable dimension (thickness) of the internal 

partition wall to be considering the activities inside the partition 
area.

8. Identification of suitable material for interior partition walls and 
assembly system which can provide structural, chemical and fire 
safety, transparency/opaqueness, comfort(Lighting, 
Temperature, ventilation, and acoustics) and aesthetics.

9. Identification of the interior partition walls which can give access 
and monitor the outside activity within the room.

10. Identification of the interior partition walls which can give access 
and private space for activities inside the building.

11. Identification of suitable structural framing system (assembly) for 
providing structural support for internal partition wall considering 
the self-weight, live loads, suspension loads,  impact loads, etc

12. Consideration of false ceiling and internal partitions loads in the 
PEB structure and Civil structure design.

A. INTERNAL STAKEHOLDERS:

● Ather Energies Top Management
● Ather Energy Operation Manager
● Ather Energy Staff
● TVS Logistics
● Interior Designer
● EPMCR

○ Project Manager (PMC)
○ Structural Consultant

● False Ceiling Consultant
● HVAC Consultant
● Mechanical Electrical and Plumbing 

Consultant
● Fire Consultant
● Accountant.
● Site Office Manager
● Civil Contractors
● Maintenance workers
● Interior Contractor
● Sub Contractors
● Labors
● Manufacturers
● Vendors:

○ Gypsum False ceiling 
Vendors

○ Metal false Ceiling
○ PVC false ceilings
○ Steel contractor,
○ Interior contractor
○ UPS Vendors
○ Electrical Vendors
○ Lighting Vendors

● Security
● Transport / Logistics
● Financier
● Material / Equipment Suppliers
● GYPSUM
● PUF
● CALCIUM SILICATE
● STEEL SUPPLIER
● POP
● PVC

 

B.  EXTERNAL 
STAKEHOLDERS:

● TVS Logistics
● Public Utilities
● Technical Institutes
● Special Interest Groups
● Marketing
● Customers of Ather 

Energy
● Visitors of Ather Energy
● Suppliers
● Vendors
● Subcontractor
● Industrial safety
● Fire Department
● General Public
● Other Competitors

Classification of Stakeholders:

● Class 1: Bodies that are 
internal stakeholders 
but not directly involved 
in the construction.

● Class 2: Internal 
stakeholders and 
directly involved in 
construction, design, 
planning.

● Class 3: Supporting 
bodies for class 2.

● Class 4: Governing 
bodies, lawmakers.

● Class 5: Others.

STAKEHOLDER LITHIUM-ION BATTERY WAREHOUSE, 
ATHER ENERGY:

PLACE OF FALSE CEILING , DIMENSION , FEASIBLE 
MATERIAL , ASPIRATIONS & CHALLENGES:

LEGEND:

● Green - feasible - Client requirement
● Blue - optional - Not in Client Requirement
● Yellow -  Not Feasible - Client Requirement

ATHER ENERGY - FALSE CEILING:
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Aspiration for Green:

1. Good ambience & Comfort
2. Accident safe
3. Use of reusable Material - Can be 

able to dismantle
4. Fire & hazard protection
5. Health &  life  safety
6. fire compartmentalisation
7. Thermal insulation
8. Sound insulation
9. Quality & Cost Efficient

10. Lightweight
11. Energy Efficiency
12. Good Hospitality
13. Pleasant & Welcoming
14. Functional
15. Self Directing
16. Comfortable work area
17. Maintenance & Accessibility for 

Utility & Service line

Challenges For Green:

1. Faster construction and easy 
customization

2. Height of the Building - 14, While 
Height of false ceiling - 3.6 m FFL

3. The Structural support for False 
ceiling at 3.6m FFL to be taken 
from  Column, Partition, PEB 
structure & concrete floor

4. Maintenance of utility & Service 
Line - Trap Door

5. Supporting structure for false 
ceiling to support the utility lines

6. Thermal & Sound insulation
7. Cost control
8. false ceiling material can be 

dismantled &  reused in other 
buildings.

9. Identification of right Material

Aspiration for Yellow:

1. Good ambience & Comfort
2. Accident safe
3. Use of reusable Material - Can be 

able to dismantle
4. Fire & hazard protection
5. Health &  life  safety
6. fire compartmentalisation
7. Thermal insulation
8. Sound insulation
9. Quality & Cost Efficient

10. Lightweight
11. Energy Efficiency
12. Good Hospitality
13. Pleasant & Welcoming
14. Functional
15. Self Directing
16. Comfortable work area
17. Maintenance & Accessibility for 

Utility & Service line

Challenges For Yellow:

1. Faster construction and easy 
customization

2. Height of the Building - 14, While 
Height of false ceiling - 3.6 m FFL

3. The Structural support for False 
ceiling at 3.6m FFL to be taken from  
Column, Partition, PEB structure & 
concrete floor

4. Maintenance of utility & Service 
Line - Trap Door

5. Supporting structure for false ceiling 
to support the utility lines

6. Thermal & Sound insulation
7. Cost control
8. false ceiling material can be 

dismantled &  reused in other 
buildings.

9. Identification of right Material
10. Accidents due assembling of 

batteries to be taken care
11. Welding & Electrical Area to be 

taken care 

FALSE CEILING MATERIAL FEASIBILITY OPTIONS:

TRENDS & TECHNOLOGIES

● PUF panels; Gypsum FRMR Board (Fire & 
Moisture resistant)

● Fireline Board; Passive fire protection
● A hydrated sulphate of calcium, gypsum - it is 

lightweight, fire-resistant.
● Glass False Ceiling; POP false ceiling - Fire Rated
● Duct; Duct Hangers & Supporting system
● Cable Support System- Trunking system
● Cable tray - Ladder, Perforated , Solid, Wire Mesh, 

Channel
● Hook, Retaining Clip, Hanger wire, Angles & Tees
● Fire Protection & Safety- Sprinkler, Fire Alarm & 

Detectors, etc

FACTS

● Fire protection ( high quality gypsum can withstand upto 4 hrs fire 
rating)

● Thermal Insulator ( helps in keeping the room cooler)
● Sound insulation (only when gypsum mixed with raw materials like 

rockwool)
● Light weight (gypsum board are lightweight compared to other 

materials)
● Vision Panels; Faster construction and easy customization
● Height of false ceiling - 3.5 m FFL
● Height of Building ceiling - 14 m FFL
● Supporting structure for false ceiling to support the utility lines
● The support has to be taken from PEB structure & concrete floor
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OVERALL FALSE CEILING & INTERIOR PARTITION TEAM 
DESIGN THINKING

○  Bamboo Composite partitions
○ Aluminium frame glass partition
○ Composite wall - AAC till 3 ft , 

Glass & Gypsum
○ Fire rated glass partitions
○ Perforated Aluminium partition
○ Aluminium frame partition
○ Perforated glass

● Finishes:
○ Leather Finish
○ Customised - logo
○ Wall paper finish
○ Wall cladding
○ Pvc cladding
○ Painted finish

■ Epoxy paint
■ Emulsion Paint
■ PU Paint

○ Metal cladding
○ Stone cladding
○ 1mm clay tile
○ 1mm stone tiles
○ Ceramic tile Cladding
○ Glass cladding
○ Stained glass
○ Stainless Steel Cladding
○ RMD Panels
○ Plywood laminates / panels

● Barricade:
○ Mesh Barricades
○ Open Mesh Wire
○ Laser cut Aluminium Barricades
○ Stainless steel barricade
○ Steel wire barricades
○ Brick Jali
○ Concrete jali
○ Composite jali
○ Chain links
○ FRP composites

Materials:

● Bricks & Blocks
○ Brick
○ Clay
○ Exposed brickwork
○ Porotherm bricks
○ Wire cut brick work
○ Fly ash bricks
○ Concrete blocks

● Cement Based panel:
○ Brila aerocon fibre board
○  AAC panels
○ Hollow core precast
○ Pre stressed concrete wall 

panels
○ Ferro cement wall panels
○ EPS panels

● Gypsum and fibre based 
composite panels

○ POP
○ GYPSUM
○ CALCIUM SILICATE 

panels
○ Fibre board
○ GFRG panels- Glass fibre 

Reinforced Gypsum panels
○ Glass fibre Reinforced 

panels
● Glass, wood, plastic, metal 

composite panels
○ PVC
○ PUF
○ METAL
○ WOODEN
○ GLASS
○ Aluminum composite
○ WPC  ;
○  PLYWOOD
○ FRP Partition
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● Handrail:
○ Stainless Steel handrail
○ Glass handrail
○ Composite handrail

● Door & Access:
○ Fire rated metal door
○ Sliding door - Side
○ Wooden doors
○ Sliding door - Upward
○ Flush doors with vision panel
○ Fire rated glass doors
○ FRP Door
○ Epoxy finish door
○ Aluminium framed door with 

wooden slots
○ WPC door
○ Rolling Shutter
○ Access Control System
○ Laminated finish - door

● Vendors
○ GYPROC
○ ARMSTRONG
○ USG BORAL
○ Everest
○ Saint Gobain
○ Aerocon
○ Aditya Birla
○ Interior Contractors
○ R&M electricals
○ Disha interiors
○ Touch stone
○ Steel Contractors
○ Dorma

● Connections 
○ Anchor fasteners
○ Vendor based - framing 

connection

○ Screw connection
○  Interlocking connection
○ Vertical struts
○ Connection brackets
○ Gusset plate
○ Cleat supports
○ Soffits
○ Wall Angle
○ Clips
○ Welded connections
○ Riveted Connection

● Structural Member/materials
○ GI Track & Channel
○ Aluminium Track & Channel
○ Metal Panels - Aluminium
○ Aluminium framing system
○ GI framing system
○ MS  framing system
○ AAC - Self-supportive
○ Channel supports
○ EPS Panels - material
○ Steel Column
○ Support for conduit & sockets - 

electrical
● Structural stability and support:

○ support from Factory building walls
○ support from Factory building floor
○ support from Factory building column
○ Intermediate column supports - wooden 
○ Intermediate column supports - Steel( 

pipe supports, box supports)
○ AAC panels - self supporting system

● Structural Properties:
○ No  deflect
○  Light weight
○ Easy to dismantle
○ Easy to erect
○ Chemical resistant

○ Durability
○ Corrosion Resistant
○ Malleable
○ Ductile material
○ With stand Suspension load
○ Saline Resistant
○ Impact Resistant
○ Lateral load resistant
○ Pull load resistant
○ Utility loads
○ Axial load resistance
○ Compressive load 

● Access & Safety
○ Access door
○ Access control
○ Doors with vision panels
○ Crash barriers
○ Vibration Isolation
○ Provision for recessed conduit & sockets 

electrical
● Comfort

○  Thermal & Acoustics
■ Glass Wool Thermal Insulation
■ Calcium Silicate Board
■ Acoustic Panel - Training room
■ Fibre board
■ Sealants for joints & gaps

○ Lighting 
■ light-colored material
■ Grid lights

○ Eco friendly & Healthy Material
○ Ventilation & Air Conditioning System
○ Ceiling Mounted Air Conditioners
○ Forced Exhaust system

● Aesthetics:
○ finishes

■ Textured Board

■ Colour
■ Decorative
■ Metal finish
■ Curved false ceiling
■ Shapes
■ Cove lighting
■ Strip lighting

● Types
○ Suspended False ceiling
○ False ceiling drops at different levels
○ Baffle false ceiling
○ Engraved false ceiling
○ Wooden box
○ Theme based false ceiling
○ Stretch false ceiling
○ Grid lighting
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MATERIALS VENDORS

MATERIAL PRODUCT BRAND

Fibre cement board  Rapicon Wall Panel

Calcium silicate board Hilux

TRAINING ROOM
7.1m x 12.1m x 3.5m

Purpose Problem

● Lectures
● Meetings
● Presentation

● Acoustic
● Thermal Insulation
● Good Ambience 
● Illumination
● Ventilation

Material Fibre cement board

Structural Support Steel box section-column

Structural Member Rafter and Girder

Connection Vertical Struts; Plate, Nut - Steel Column to floor, screw & interlocking

Access & Safety Trap door & Fire resistance

Comfort Acoustics , good illumination & Ceiling Mounted Air Conditioner

Aesthetics Textured

Trap door
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False ceiling framework - plan

Training room-Partition wall

Material Fibre cement board

Structural Support Floor

Structural Member Aluminium Tracks & Channels

Connection Screw & interlocking connection

Access & Safety Fire resistance

Comfort Acoustics , good illumination 

Door
Sliding door - Side
Access Control System

Aesthetics Textured
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Purpose Problem

● Quality Test Lab ● Proper Illumination
● Thermal Resistance
● Chemical & Saline Resistant
● Fire Accidents

Material Fibre cement board

Structural Support Steel Columns

Structural Member Rafter and Girder

Connection Vertical Struts; Plate, Nut - Steel Column to floor, screw & interlocking

Access & Safety Trap door & Fire Resistance

Comfort Corrosion Resistance, Thermal Insulation, Good Illumination & Ceiling Mounted Air Conditioner 

Aesthetics Textured

Material Fibre Cement Board

Structural Support floor

Structural Member Aluminium Tracks & Studs - box , I section & C section

Connection Nut (partition wall to floor) , screw & interlocking connection

Access & Safety Fire Protection & Resistance, Chemical & Saline resistance

Door
Flush doors with vision panel for rooms - Double leaf
Fire rated Metal door  with vision panel with Access Control System - Main Entry - Double leaf
Fire rated Metal door - Single leaf - Electrical room

Aesthetics Painted finish  
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Material Fibre cement board

Structural Support floor

Structural Member Aluminium Tracks & Studs - box , I section & C section

Connection Nut (partition wall to floor) , screw & interlocking connection

Access & Safety Fire Protection & Resistance Acoustics

Comfort Acoustics, Thermal , Proper Illumination

Door Flush doors with vision panel - Double leaf

Aesthetics Painted finish 

Purpose Problem

● Welding Room
● Vehicular Movement

● Proper Illumination
● Impact Resistance
● Vibration 
● Fire Accidents

Material Fibre cement board

Structural Support Floor

Structural Member Aluminium Tracks & Studs - box , I section & C section

Connection Nut (partition wall to floor) , screw & interlocking connection

Access & Safety Fire Protection & Resistance - Spark, Acoustics, Chemical Resistant

Comfort Thermal & Acoustics 

Door
Fire rated Upward sliding door + Vision Panel - main entry
Fire rated Metal door + Vision Panel - CMM Room 

Aesthetics Paint Finish
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Purpose Problem

● Assembling of battery with 
vehicle

● Proper Illumination
● Impact Resistance
● Vibration 
● Noise
● Fire Accidents

Material Calcium silicate panel

Structural Support Steel Box Section-  Column

Structural Member Rafter and Girder

Connection Vertical struts ; Plate, Nut - Steel column to floor

Access & Safety Trap door & Fire resistance

Comfort
Acoustics , good illumination & Ceiling Mounted Air 
Conditioner

Aesthetics Painted
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Material
Calcium silicate panel solid (East & West wall) & Calcium 
silicate panel + Glass (North)

Structural Support floor

Structural Member Aluminium Tracks & Studs - box , I section & C section

Connection
Nut (partition wall to floor) , screw & interlocking connection, 
Bracing

Access & Safety Thermal , Good illumination 

Door
Sliding door (side)+ Vision panel, Fire Escape --> Fire rated 
door --> Single Leaf, Access Control System

Aesthetics Painted finish

Purpose Problem

● Business & 
Client Meets

● Proper 
Illumination

● Ventilation
● Aesthetic 

Appearance
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Material Fibre cement board

Structural Support floor

Structural Member Aluminium Tracks & Channel - box , I section & C section

Connection
Nut (partition wall to floor) , screw & interlocking 
connection

Access & Safety Acoustics, Thermal

Comfort Thermal , Good illumination 

Door

Flush doors with vision panel with Access Control System - 
Entry - Double leaf
Fire rated glass doors - Conference room - Single leaf
Fire rated Metal door with Access Control System - Single 
leaf

Aesthetics Painted finish - Textured finish

Purpose Problem

Consumption 
& Sale of 
Consumables

Proper 
Illumination
Ventilation
Good Ambience
Fire Accidents
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Material Fibre cement board

Structural Support floor

Structural Member Aluminium Tracks & Channel - box , I section & C section

Connection Nut (partition wall to floor) , screw & interlocking connection

Access & Safety Acoustics, Thermal

Comfort Thermal , Good illumination , Proper ventilation

Door
Flush doors with vision panel with Access Control System
Fire rated Metal door with Access Control System - Double leaf (South)

Aesthetics Painted finish - Textured finish  + Ceramic Tile Cladding

Canteen-Partition Wall3D VIEWS-CANTEEN

Locker room
Male-5.32m x 5.39m x 3.5m

Female-5.32m x 6.5m x 3.5m

Purpose Problem

● Storage Area
● Changing 

Area

● Illumination
● Privacy
● Ventilation
● Anti-theft

Material Fibre cement board

Structural 
Support

Column, Wall & floor

Structural 
Member

Aluminium Tracks & Channel - box , I section 
& C section

Connection
Nut (partition wall to floor) , screw & 
interlocking connection

Access & 
Safety

Fire Protection & Safety

Comfort
Thermal , Good illumination , Proper 
ventilation

Door
Fire rated metal door + Access control 
system - Single leaf

Aesthetics Painted finish 

Material Fibre cement board

Structural Support Column, Wall & floor

Structural Member
Aluminium Tracks & Channel - box , I 
section & C section

Connection
Nut (partition wall to floor) , screw & 
interlocking connection

Access & Safety Acoustics, Thermal

Comfort
Thermal , Good illumination , Proper 
ventilation

Door

Flush doors with vision panel for 
rooms - Double Leaf
Fire rated metal door + Access control 
system -Single Leaf

Aesthetics Painted finish 
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Purpose Problem

● Electricity 
Supplies

● UPS

● Illumination
● Water & Moisture 

Resistance
● Ventilation
● Thermal

Material Calcium silicate panel 

Structural Support Wall & floor

Structural Member Aluminium Tracks & Channel - box , I section & C section

Connection Nut (partition wall to floor) , screw & interlocking connection

Access & Safety Fire Protection & Safety

Door
Fire rated metal door + Access control system - Single leaf
Fire rated metal door + Vision Panel - Single leaf - UPS room

Comfort
Thermal , Good illumination , Proper ventilation, Water & Moist 
Resistant

Aesthetics Painted finish 

Purpose Problem

● Resting
● Gathering
● Meeting

● Proper 
Illumination

● Seclusion
● Ventilation
● Good 

Ambience



SATHYABAMA INSTITUTE OF 
SCIENCE AND TECHNOLOGY M.Arch-BUILDING MANAGEMENT- INTERNSHIP REPORT (2019 - 2021) NAME: Monisha Nageswaran

REG. NO.: 39840021

HEADING: ATHER ENERGY FACTORY- SOLUTION 02 -  FOR FALSE CEILING & INTERIOR PARTITION Page No.: 86

Material Calcium silicate panel - Electrical Room & Battery Storage

Structural Support Partition  Wall & floor

Structural Member Aluminium Tracks & Channel - box , I section & C section

Connection Nut (partition wall to floor) , screw & interlocking connection

Access & Safety Inclusion & Seclusion

Comfort  Good illumination , Proper ventilation , Pleasant 

Aesthetics Painted finish - Texture finish + Company logo in glass

GANGWAY SIDE VIEW BACK SIDE VIEW
1mm Stone Finish (Laterite Stone ) & 

Fibre-Cement Board
Fibre-Cement 

Board

Material Fibre Cement Board

Structural Support Cross beams, Intermediate Column Support, Grid System

Structural Member Rafter and Girder

Connection Vertical Struts; Plate, Nut - Steel Column to floor, screw & interlocking

Access & Safety Trap door & Fire resistance

Comfort Acoustics , Cove Lighting

Aesthetics Theme-based, Stretch false ceiling

Fibre-Cement Board1mm Stone Finish (Laterite Stone ) & Fibre-Cement 
Board



SATHYABAMA INSTITUTE OF 
SCIENCE AND TECHNOLOGY M.Arch-BUILDING MANAGEMENT- INTERNSHIP REPORT (2019 - 2021) NAME: Monisha Nageswaran

REG. NO.: 39840021

HEADING: ATHER ENERGY FACTORY- SOLUTION 02 -  FOR FALSE CEILING & INTERIOR PARTITION Page No.: 87

FIBRE-CEMENT BOARD WITH WALLPAPER FINISH 
& EMULSION PAINT FINISH

FIBRE-CEMENT BOARD WITH WALLPAPER FINISH 
& EMULSION PAINT FINISH

Material
Fibre cement board, Aluminium framed 
Glass Windows & Doors

Structural 
Support

Columns anchored to floor, GI framing

Structural 
Member

Aluminium Tracks & Channels

Connection Screw & interlocking connection

Access & Safety Fire resistance

Comfort Acoustics , Split AC 

Aesthetics
Laterite Stone cladding(exterior), 
Wallpaper, Paint 

THEME-BASED FALSE CEILING

Medical Room - False Ceiling

Material Fibre Cement Board

Structural Support Intermediate Column Support, Grid System

Structural Member Rafter and Girder

Connection Screw & interlocking connection

Access & Safety Trap door & Fire resistance

Comfort Acoustics , 2’x2’ LED light fixture

Aesthetics Textured

FIBRE-CEMENT BOARD WITH 
DIFFERENT EMULSION PAINT 

SHADES

FIBRE-CEMENT BOARD 
WITH DIFFERENT 

EMULSION PAINT SHADES

Medical Room - Partition wall

Material
Fibre cement board, Aluminium framed 
Glass Windows & Doors

Structural Support Columns anchored to floor, GI framing

Structural Member Aluminium Tracks & Channels

Connection Screw & interlocking connection

Access & Safety Fire resistance

Comfort Acoustics , Split AC 

Aesthetics Laterite Stone cladding(exterior), Paint 
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ATHER ENERGY FACTORY - FALSE CEILING & INTERIOR PARTITION FLOW CHART
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POLYHOUSE WAREHOUSE, ULUNDAI AND IRUNGATTUKOTTAI

WORK GIVEN TO INTERNS - MRM CONSTRUCTION, CHENNAI:
 

TO DESCRIBE THE OVERALL BUILDING FEATURES, WORK SCOPE, WORK BREAKDOWN STRUCTURE AND FLOWCHART OF 
OVERALL SCOPE & WBS FOR POLYHOUSE, WAREHOUSE AT ULUNDAI & IRUNGATTUKOTTAI, CHENNAI.

PROJECT INFORMATION:

PROJECT NAME: MRM CONSTRUCTION
PROJECT TYPOLOGY: INDUSTRIAL - WAREHOUSE FOR POLYHOUSE 

LOCATION: ULUNDAI & IRUNGATTUKOTTAI, CHENNAI
CLIENT: POLYHOUSE 

SERVICE PROVIDED BY EPMCR: CONSTRUCTION PROJECT MANAGEMENT
PROJECT START DATE: DECEMBER 2020

CURRENT STATE OF PROJECT: CONSTRUCTION STAGE
PROJECT EXPECTED CLOSE DATE: MAY 2021
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IRRUNGATTUKOTTAI - SHED B 
FLOOR PLAN
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IRRUNGATTUKOTTAI - SHED C 
FLOOR PLAN
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IRRUNGATTUKOTTAI - RCC BUIDING - DRIVER’S REST ROOM  FLOOR PLAN
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THODUKADU- BLOCK A FLOOR 
PLAN
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THODUKADU- BLOCK B FLOOR 
PLAN
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SS LOGISTICS. BANGALORE

WORK GIVEN TO INTERNS - SS LOGISTICS, BANGALORE:
 

TO DESCRIBE THE OVERALL BUILDING FEATURES, WORK SCOPE, WORK BREAKDOWN STRUCTURE, FLOWCHART OF 
OVERALL SCOPE & WBS, 2 WEEKS LOOK AHEAD SCHEDULE & WEEKLY WORK PRODUCTION PLAN TILL EARTH FILLING & 

COMPACTION FOR FLIPKART WAREHOUSE, BANGALORE.

PROJECT INFORMATION

PROJECT NAME: SS LOGISTICS
PROJECT TYPOLOGY: INDUSTRIAL - WAREHOUSE FOR FLIPKART

LOCATION: IGGALURU, BANGALORE
CLIENT: FLIPKART

PROJECT AREA: 9952 SQ.M 
SERVICE PROVIDED BY EPMCR: PROJECT MANAGEMENT

PROJECT START DATE: DECEMBER 2020
CURRENT STATE OF PROJECT: CONSTRUCTION STAGE

PROJECT EXPECTED CLOSE DATE: MARCH  2021
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SITE  PLAN- SS LOGISTICS
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FLOOR PLAN - PROPOSED WAREHOUSE - SS LOGISTICS
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TRENDS & TECHNOLOGY

SITE CIVIL PEB ELECTRICAL & 
LIGHTING

PLUMBING & 
SANITATION FIRE INTERIOR HVAC

Site Clearance.
Survey & Marking
Site Grading
Filling upto FGL.
Site Office.
Water Connection
Electricity
Road
Labour Shed
Site Infrastructure
Compound Wall
Fencing
Gate

Survey & Marking
Excavation
Dust Filling
Soil Dressing
Pcc
Dewatering
Rebar Work
Shuttering & 
Concreting.
Deshuttering
Curing.
Grade Beam
Plinth Beam.
Pedestal.
Anchor Bolt.
Fixing
RR Masonry
Earth Filling & 
Compaction.
Stiffener Column.

Purlin
Rafter.
Columns.
Beams
Eaves.
Girt.
Struts.
Roof Sheet
Wall Sheet
Bracing
Angles.
Wall Cladding
Plates
Bolts
Welding
Louvers
Roofing Vent
E.O.T Cranes
Rolling Shutter.

Substation
DG Yard
Diesel Storage
Access Control 
System.
Server Room
Hv & Mv Panel.
Electrical Room.
Control Panel 
Room
Maintenance 
Room
Cabling
DB
Earthing
Lighting Arrester
Interior & Exterior 
Lighting.
Emergency Light
Socket & Switch
Ups / Inverter
Telecommunication
Networking

UG Sump
Bore Well
OHT
STP
Manhole & 
Inspection 
Chamber
Pump
Stormwater 
Drainage.
Trench, Sump
RainWater 
Collection Sump.
RainWater 
Harvesting.
ETP
Water Treatment.
Treated Water 
Sump.
Plumbing & 
Sanitary Fixtures & 
Accessories.
Ac Sump

CCTV
PAS
Fire Control Panel
Fire Suppression.
Fire Door.
Fire Alarm & 
Detection System.
Fire Rated 
Materials
Fire Sump
Fire Pump
Yard Hydrant.

False Ceiling
Tiles
Windows( Grills, 
Frames, Shutters)
Painting
Doors
Partition Wall
Wall Cladding
Furnitures
Machineries
HandRails
Electronic
Gadgets

Air Conditioning
Mechanical 
Ventilation.
Exhaust 
Pressurization.
Axial Fans 
Ducts
Dampers
Dehumidifier
Co2, O2, H2, 
CO,Etc.
Detector 
Thermostat
VRF
Refrigerant.

DESIGN THINKING - TO DEVELOP PLANNING & TRACKING SYSTEM FOR INDUSTRIAL PROJECT
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STAKEHOLDERS FACTS PLACES

Client
Contractor
Architect Consultant
PMC
MEP Consultant

● Fire
● HVAC
● Electrical
● Plumbing
● Lighting
● Telecommunication
● False Ceiling & 

Partition
Structural Consultant
Sub Contractor
Supplier
Vendor
Tenant
Costing & Estimation
Approval
Government

Substructure(below ground 
work).
Superstructure(above ground 
work)
Main Building

Primary & secondary 
member.
Erection Area.
Fabrication Area

Planning Tools
Excel
Primavera
CPM
Last Planner
Ms office
A3 system
PPC
Value Stream Mapping
Progress Tracking & 
Reporting
Look ahead schedule
Weekly work plan
Flow chart

Planning Method
Structural based
Bay wise
Place Based
Stakeholder Based
Client Priority- Time, cost
Contractor Priority- Cost.

Loading & Unloading Area.
Dock Area
Road
Scrap Yard
Main Building( Warehouse)
Mezzanine
Stp
Rainwater Pits
Pedestrian Pathway
Drivers Rest area
Truck Parking
Car Parking
Transformer Yard
Sub station
HT Room
Creche
Pump Room
Surface Car Parking
Documentation Room 
Security Cabin
Entry & Exit
Canopy Area
Future Expansion
Assembly point for fire 
protection
Site office
Labour Shed
Store
Material Storage / Disposal
Diesel / DG  Yard
UG Sump, Fire Sump
Connecting Corridor

PAIN POINTS ASPIRATION

Accountability
Billing Quantities
Increase in cost
Man Management
Team Coordination
Lack of Technical & Technology 
Awareness
Improper Report Submission
Lack of construction bylaws
Cost of Management
Material Management
Understanding Site Requirements
Problem solving capacity
Branding
Deflection fron pre planned schedule
Improper planning
Site communication
Delay of material supply
Clarity of drawings
Documentation
Delay of work process
Zero safety
Site waste management
Lack of collaboration
Stagnant in productivity
Lack of Quality Check
Meeting the required demands
Time Management
Site infrastructure

Clear Work plan
Achieving Targets
Less wastage
Reduce Cost
Improve quality
Proper Information Flow
Workers safety
Timely Approval
In Accordance to work front 
availability
Cost report
Online material delivery
Ontime subcontractor payment
On time payment from client
Learning from projects
Branding
Organized site infrastructure
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FORMAT FOR 2 0R 6 WEEK LOOK AHEAD SCHEEDULE DEVOLOPED BY US BY UNDERSTANDING THE EXISTING 2 0R 6 WEEK LOOK AHEAD SCHEEDULE
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PROPOSED SCHOOL BUILDING, CHITRAKOOTA, BANGALORE

WORK FOR INTERNS - PROPOSED SCHOOL BUILDING, CHITRAKOOTA, BANGALORE:
 

TO DEVELOP SCOPE DOCUMENT FROM THE GIVEN DRAWINGS FOR THE SCHOOL BUILDING TO GIVE OVERALL IDEA OF PROJECT 
REQUIREMENT TO THE CLIENT.

PROJECT INFORMATION:

PROJECT NAME: PROPOSED SCHOOL BUILDING- CHITRAKOOTA, BANGALORE
PROJECT TYPOLOGY: INSTITUTION - SCHOOL

LOCATION: BANGALORE
CLIENT: CHITRAKOOTA SCHOOL

PROJECT AREA: 9952 SQ.M 
CURRENT STATE OF PROJECT: INITIATION STAGE

SERVICE PROVIDED BY EPMCR: PROJECT MANAGEMENT
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STILT FLOOR PLAN - SCHOOL
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GROUND FLOOR PLAN- SCHOOL
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FIRST FLOOR PLAN- SCHOOL
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WEEKLY TRACKER AT SITE - WORK PROGRESS
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A2 BOARD FORMAT - SCHEDULE 
COMPOSITION

1. A2 X 1 = 1 WEEK SCHEDULE
2. A2 X 2 = 2 WEEKS/ FORTNIGHT 

SCHEDULE = 1 A1 SHEET
3. A2 X 4 = 4 WEEKS / 1 MONTH 

SCHEDULE = 1 A0 SHEET
4. A2 X 6 = 6 WEEK SCHEDULE = 1 

A0 PLUS

A3 BOARD FORMAT - 
SCHEDULE COMPOSITION

1. A3 X 1 = 1 WEEK SCHEDULE
2. A3 X 2 = 2 WEEKS/ FORTNIGHT 

SCHEDULE = 1 A2 SHEET
3. A3 X 4 = 4 WEEKS / 1 MONTH 

SCHEDULE = 1 A1 SHEET
4. A3 X 6 = 6 WEEK SCHEDULE = 1 

A1 PLUS
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AGRI FOOD SUPPLY SYSTEM
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PROJECT MANAGEMENT SYSTEM & TECHNIQUES
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LEAN PROJECT MANAGEMENT SYSTEM
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LEAN CONSTRUCTION MANAGEMENT

LEAN FOCUSES ON:

1. Generate Value: Identify and deliver value to the customer 
and to eliminate anything that doesn't  add value to meet 
client's objectives.

2. Eliminate rework, minimize waste and optimise as a whole.
3. Increase productivity & safety.
4. Focus on flow: Organise production as continuous flow
5. Respect for people and human centric approach
6. Continuous Improvement
7. Reduce Cost, Time and Effort.
8. Pull Scheduling
9. Just in time

BENEFITS OF LEAN PRACTICES AND CULTURE
1. Learning from one another helped us help each other
2. Openly discussed and resolved issues
3. Accuracy of model allowed for batching & prefabrication
4. Coordination complete before construction, which meant no additional time 

needed to create coordination drawings.

THROUGH BETTER RELIABLE AND FLEXIBLE 
TOOLS AND TECHNIQUES THAT ARE BASED 
ON:

● Commitment based approach- in terms of 
planning

● Target Value Delivery
● Collaborative Culture:
● Common communication and coordination 

collaborative platform.
● Collaboration of all the stakeholders from the 

earlier stage of the project till handling over
● of the project.
● Co-location of stakeholders.
● Shared Risk & Reward.
● Integrated design delivery
● Maintaining Accountability and trust with no 

compromise.
● 3 P’s (People, Product, Processes):
● People - Ensure Their Expectations And 

Satisfaction Of Both Internal & External Are 
Met To The Best Of The Abilities

● Process- Continuous Strive To Get Better In 
All Processes.

● Product - Conforms To Specifications & 
Requirements Of All Product Characteristics.

● Root Cause Analysis for Problem solving
● Weekly work plan ( small milestones based 

extensive planning, scheduling, monitoring 
and tracking,  that involves part to whole 
approach).

● Daily meets & Regular reporting - Daily, 
weekly and monthly basis.

● Balanced design approach between social 
and technical aspects.

● Transformation, flow and value theory 
approach for design delivery

‘“Lean is a philosophical way of working which emphasises on the removal of waste within a 
process & improve the quality while the production time  and cost are reduced.
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A3 DESIGN THINKING FORMATS CREATED BASED ON UNDERSTANDING THE FORMATS WHICH ARE PRESENT AT EPMCR,CHENNAI THAT WAS CREATED BY Mr.KAVIN KUMAR TO USE A3 
SHEETS AS :

1. DESIGN THINKING SHEETS TO UNDERSTAND THE PROJECT & EVOLVE IDEAS / SOLUTION
2. UNDERSTANDING CHALLENGES, THEIR ROOT CAUSE/ PAIN POINT, ,EMPATHIZE & IDEATE TO PROVIDE SOLUTION - PDCA APPROACH
3. IMPLEMENT , REPORT THE PROGRESS / TEST REPORT, DOCUMENT THEM, GET FEEDBACKS & ACT / ADJUST TO UNDERGO CONTINUOUS IMPROVEMENT IN COLLABORATIVE 

APPROACH OF ALL THE STAKEHOLDERS.

A3 DESIGN THINKING FORMAT THUS INCLUDES FOLLOWING TYPOLOGIES:
1. A3 UNDERSTANDING
2. A3 SITE VISIT TEMPLATE
3. A3 EMPHATHIZE SHEET
4. A3 PROJECT MILESTONE IDENTIFICATION & PROCESS
5. A3 IDEATING SHEET
6. A3 SOLUTION SHEET
7. A3 SOLVER

A3 DESIGN THINKING AT EPMCR

A3 DESIGN THINKING - A3 SITE VISIT TEMPLATE
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A3 DESIGN THINKING-  A3 UNDERSTANDING
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ACTIVITY

ACTIVITY

OVER ALL PROBLEM DEFINITION

A3 DESIGN THINKING - A3 EMPHATHIZE SHEET
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A3 DESIGN THINKING - A3 PROJECT MILESTONE IDENTIFICATION & PROCESS
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A3 DESIGN THINKING - A3 IDEATING SHEET
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A3 DESIGN THINKING - A3 SOLVER
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PROJECT MANAGEMENT SYSTEM - DESIGN THINKING



SATHYABAMA INSTITUTE OF 
SCIENCE AND TECHNOLOGY M.Arch-BUILDING MANAGEMENT- INTERNSHIP REPORT (2019 - 2021) NAME: Monisha Nageswaran

REG. NO.: 39840021

HEADING: PROJECT MANAGEMENT SYSTEM - DESIGN THINKING Page No.: 152

DESIGN THINKING- PROJECT MANAGEMENT
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PROJECT LIFECYCLE
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PROJECT LIFECYCLE

1. Formulation stage
▪ Project idea conception
▪ Feasibility studies
▪ Investment appraisal
▪ Project definition

2. Mobilization stage
▪ Project preliminary plan
▪ Design and Drawings
▪ Specifications and contract finalization
▪ Resource mobilization and earmarking funds
▪ Tendering and Procurement stage

3. Construction stage
▪ Planning and controlling execution
▪ Inducting resources
▪ Construction and commissioning
▪ Final handing over to client

4. Handing over stage or Post construction
Project manager is the key participant in all these 
stages and act as a catalyst  who motivates the 
participants for achieving the stage objectives

PROJECT  LIFE CYCLE
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INITIATION PROCESS PLANNING PROCESS PRE CONSTRUCTION PHASE EXECUTION PHASE
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PROJECT MANAGEMENT SYSTEM- PROBLEMS & CHALLENGES FOR INDIVIDUAL 
STAKEHOLDER
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PMC - PROBLEMS & CHALLENGES
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CRITICAL OVERVIEW
The Internship training for 111 days out of 123 days of 4 Months (19 May 2020 to 21st 

August 2020 & December 2020) was overall an enriching experience. I am very grateful to 

be given chance to undergo my training at four of the challenging project Management firm 

of Engineering Project Management Consultancy and Research (EPMCR). I tried my level 

best to go through all the departments and understand their roles and responsibilities and 

also learn the lean project management system. The training  made me understand the 

importance of time, cost, scope, quality  and safety for a project success along with the 

importance of value added activity and a needs to avoid and the methods to avoid 

nonvalue added activity  by using lean thinking,  principles and tools. This perhaps thought 

me smaller milestone planning by removing the constraints prior executing the activity and 

continuous learning along with the requirement for human centric Design approach and 

equal importance to transform,  value generation and flow management for the successful 

& uninterrupted outcome.

An internship at this stage helped me practically understand how to coordinate the various 

work between different departments like MEP, Architectural, structural, costing and 

management, understand how to implement Lean PM System and Project Planning for 

PEB Building. Hence I had a good amalgamation of technical as well as managerial skills 

which made these 4 Months of training a memorable experience and will carry all my 

learnings for my future endeavours. I thank all,the board of directors, staffs of EPMCR who 

provided their assistance during my internship.

LESSONS LEARNT:

1. WBS for RCC Building & PEB Building 
2. Preparing Schedule - Master Schedule, Last Planner, 6 Weeks or 2 Weeks 

Look Ahead Schedule, Weekly Work Plan / Production Plan
3. Project  Co-ordination during design stage
4. Stakeholder Management 
5. A3 Problem Solver
6. A3 Design Thinking 
7. A3 Big Picture 
8. Lean PM System, its Principles and Tools and their Practical 

Implementation 
9. Hazardous Cell Storage Building- Bylaws and Project Requirements 

10. Work Flow Process for:
a. Design Delivery 
b. Project Management 
c. Construction Project Management 

11. Swimlane Diagram 
12. False Ceiling & Partition - Material and Work Methodology 
13. Project/ User Requirement Document 
14. Scope Documentation 
15. Agri Food Supply Chain
16. Method to track Site Activity- Weekly / Forthright
17. Formats for:

a. Kick off Meeting 
b. M.o.M
c. Agenda
d. Questionnaire 
e. A3 Design Thinking 
f. A3 Problem Solver

g. A3 Big Picture 
h. PRD/ URD

18. Methods of Documentation




