22"d National Award for Excellence in Energy
Management GMR Hyderabad International Airport
Ltd.

Mr. Prasanna K Potdar — HOD Engineering & Technical Servi€

Mr. Vijay Rathod — Head Terminal (EA)
Mr. Bixam Bhukya — Manager- Electrical GM



Company Profile

Our Vision : "GMR Group will be an institution in perpetuity that will build
entrepreneurial organizations making a difference to society through creation of value”

* Based on the PPP model & structured on -BOOT,; Project Completed in Record time of 31
Months ] Malaysia
* Commenced Operations -March 23, 2008 11%
* Design Capacity :-
Terminal -12 Million Passenger Per Annum
Cargo -1.5 Lakh MT /Annum respectively ,
* Present Operation :- GMR
Terminal -21+ Million Passenger Per Annum (Pre-COVID) 63%
Cargo -1.5 Lakh MT /Annum respectively
* Currently under Expansion :- 40 MPPA & 2.5 Lakh MT/Annum

Gol
13%

GoTS
13%




Building Specifications C/AR
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Natural lighting during day Curved & Corrugated, structure Good thermal insulation
through Facade and Temple leaf || around the Passenger Terminal properties @ Terminal glass

structure in the roof. provides resistance from sunlight. | Facade: U-value = 1.4 W/m2K, SC
=0.47



Passenger Growth, Energy Usage & Specific Energy Consumption CAR

Pax & Net Units

35.00
| l :
— | - -
[— — I— — o — F
2015-16  2016-17  2017-18 201849 = 2019-20 |g@e20-21 '
30.72 2851 28.11 27.55 2723  W18.44 —
12.49 15.24 18.30 21.36 21.76 7.98

-
el —

Reduction 32.309,

gFt/Month

its(Million)

ku“/S

0.00

2015-16 2017- 2018-19 2019-20 2020-21
s Million Units(kWh) 30.72 ] ~- ' 27.55 27.23 18.44
= kK\Wh/Sqt/month 2.02 : . 1.43 1.41 0.95



Specific Energy Consumption (kWh/Sq.ft/Month)
3.5

3.01

2.35

2.5

15

1.19

0.95%1
B

-

F‘ — . . - ] f—
Pitsburg Northern Kentucky Portand Altanta -Terminal A Altanta -Terminal B Fort Lauderdale  Hyderabad Airport

7 /Pax

2.1

1.08

- -
-+
[ ——
_—

DIAL(2018) BIAL@l?.HIAL(ZOlS) HIAL(2017) .Es) HIAL(2019)  HIAL(2020)

*Source —Internet & Internal Source  #1 SEC value is inclusive of solar power generation #2 typo error corrected



Roadmap for being Global Leader in Energy Efficiency C/R
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Key EnCon Projects in Past 3 Years

Investment ST
Energy Saving Project Million INR Saving MU Mll:\l‘lsn
1 UV Lamp in AHU (Phase 1) 2018-19 0.33 0.21 1.52
2 Natural Coagulant in Sewage Treatment Plant 2018-19 0.22 0.02 0.79
3 Automatic Tube Cleaning System (Phase 1) 2018-19 POC for Single Chiller Completed
4 Upgrading to energy Efficient PAC - 3 Numbers of Unit 2019-20 3.6 0.34 2.53
5 ;J‘Egradlng the Domestic Water pump to Energy efficient pumps - 2019-20 26 0.12 0.89
6 Prepaid Energy meters - PTB 2019-20 9.2 0.0 0.0
7 Automatic Tube Cleaning System (Phase 2) 2019-20 6.5 023 1.64
KPower optimization by Scheduled Operation of AHU & Lights 2020-21 0.0 2.82 20.59
9 Operation of New Energy Efficient Sewage Treatment Plant 2020-21 17.5 0.11 0.78
10 Secondary Runway AGL Upgradation & LED Conversion 2020-21 50.0 0.09 0.69
11 Cooling Tower Efficiency enhanced by Upgradation 2020-21 2.45 0.05 0.35
12 Conversion of SV lamps to LED on Main Access Road 2020-21 3.16 0.04 0.28
LED Retrofit (36 W to 20 W) - Passenger Terminal Building 2020-21 0.08 0.04 0.26
Financial Year Investment Million Saving Million Savings Million Payback
INR Unit INR
2018-19 133.5 1.61 27.1 59
2019-20 23.8 0.78 5.72 49
2020-21 73.2 3.14 22.95 38



EnCon Projects Implemented in FY2020-21

® Power optimization by Scheduled Operation of AHU & Lights
eZero Investment
eSavings of 28.21 Lakh kWh

e~ =m0 Operation of New Energy Efficient Sewage Treatment Plant
eInvestment of 17.5 Million INR
eSavings of 1.06 Lakh kWh

O Secondary Runway AGL Upgradation & LED Conversion
eInvestment of 50.00 Million INR
eSavings of 0.94 Lakh kWh

©® Cooling Tower Efficiency enhanced by Upgradation
=1 eInvestment of 2.45 Million INR

Main Access Road Street lights: Conversion of SV Lamps to LED
eInvestment of 3.16 Million INR
eSavings of 0.38 Lakh kWh

® LED Retrofit (36 W to 20 W) - Passenger Terminal Building
eInvestment of 0.08 Million INR
eSavings of 0.36 Lakh kWh




Utilization of Renewable Energy Sources

Solar Contribution(%) in Net kWh

25.00%
20.00%
’ 27% >4.3%
15.00%
10.00%
5.00%

0.00%

2016-17 2017-18 2018-19 2019-20 2020-21

IESREE BRSNS
Type of : Installed Capacity Generation % of overall
Technology Location FY (MW) (rmillion KWh) D

2016-17 5 MW 7.67 27%
2017-18 5 MW + 5 MW 7.02 25%
Solar PV Electrical  Onsite 2018-19 5 MW + 5 MW 6.99 25.3%
2019-20 5MW + 5 MW 7.31 27%
2020-21 5MW + 5 MW* 6.02 24.3%

* Commissioned in July 2021 after approval from relevant authorities



EnCon Project 01: Power Optimization by Scheduled Operation ¢, n

“ of AHU & Lights

S

Power Optimization by Scheduled
Operation of AHU & Lights

Due to COVID pandemic & travel
restrictions, there was considerable
reduction in traffic movement. To

cope up with this new challenge, we

operated our HVAC, other systems &
Lighting based on Passengers

movement without impacting

operations & Passenger’s overall

experience.

Replication Potential :- Yes

Savings Achieved: 28.21 Lakh Units




‘ EnCon Project 02: Operation of New Energy Efficient Sewage

Treatment Plant

CAR

Operation of New Energy Efficient
Sewage Treatment Plant

Commissioned new energy efficient
1350 KLD sewage treatment plant
which is of extended aeration
technology and ultra-filtration tertiary
treatment system.

This project is helped in saving 1.06 L
units by wusing energy efficient
equipment.

Replication Potential :- Yes

Savings Achieved: 1.06 Lakh Units




EnCon Project 03: Secondary Runway AGL

Upgradation & LED Conversion

....................

- - - - - -- - - . e e e - o-

Replication Potential :- Yes

Savings Achieved: 0.94 Lakh kWh

CAR

Secondary Runway (27R-09L)
upgradation from Simple Approach
to CAT-1 Approach Lighting System
& LED Conversion

Earlier Secondary Runway had simple
approach and could be operated only
when visibility @ 3000 meters and
above. Post wupgradation to CAT-1
approach lighting system, Runway is
being operated with visibility @ 1750
meters and above.

With a strategic objective to convert the
airport in to 100% LED Airport, the
Secondary Runway Lighting System was
further upgraded with energy efficient
LED Lighting in Aeronautical Ground
Lighting Systems by ensuring the
standards prescribed by the
International Civil Aviation Organization
(ICAO) and Directorate General of Civil
Aviation (DGCA).

11



‘ EnCon Project 04: Cooling Tower Efficiency enhanced by G/R

Upgradation

Cooling Tower Efficiency enhanced by
Upgradation

Existing Cooling towers have been in
operation since the commencement of
Airport. Recently, performance of the CTs
was observed to be deteriorating, Delta
Temperature was observed to be falling
significantly.

After brainstorming with lead subject
experts, identified solution with
technologically advanced, higher
efficiency motors. Installed the same
for 02 CTs as POC without any
operational impact.

This project helped in reduction of
power consumption the by 0.48 Lakh
kWh.

ATTTITRRERN
Replication Potential :-Yes Savings - 0.48 Lakh kWh




EnCon Project 05 : Conversion of SV Lamps to LED of Main C/R

Access Road

Replication Potential :- Yes

Savings Achieved:- 0.38 Lakh kWh

ﬁonversion of SV Lamps to LED
of Main Access Road

To ensure safe transport to
passengers, Airport Staff and to
conserve energy, this project was

accomplished in very short
duration.

Replaced 221 Nos of SV Lamps
(250W) to LED Fixtures (210W).
This project helped in achieving
savings of 0.38 Lakh Units.

Advantages:-

Energy Conservation

Aesthetics Improvement

Enhanced Safety of all the

commuters

> Visibility of cameras recording
improved.

> Illumination levels improved

Y VYV
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’ EnCon Project 06: LED Retrofit (36W to 20W) at Passenger

Terminal Building

KED Retrofit (36W to 20W) at
Passenger Terminal Buildin

In view of achieving better
illumination, to improve energy
efficiency & to improve passenger
experience, converted 500 No’'s
conventional lights to LED
lights at Arrivals baggage Reclaim
Area.

Maintained Lux level of the area
as per standards by retrofitting

the LEDs in the old fittings. /

Savings Achieved: 0.36 Lakh kWh

Replication Potential :-Yes

14



Waste Management

MSTC Certified Vendors /
Indian Tar Coal Company & NAS Oil y

%E MSTC
EIEE LIMITED
MSTC

HIE HEHT SR (% Gowt, of Indla Entprpdss)

ol UEM

airport
carbon
accredited

NEUTRALUITY

15



&

KAIZEN- EnCon Innovative Project by Technicians

Equaliser line modification works: Resolved overflow
issue with the enhanced equalizer capacity. Improved the
availability of the cooling towers.

Internal coil cleaning of AHU cooling coils: Observed
an overall increase in average delta T of chilled air across
the coil by 0.75Deg




At Green Wall at Arrivals Belts area, existing 55W
Lights were replaced with 27.5W Energy Efficient
LED lights.

To create redundancy & to improve passengers experience at
Passenger Transport Centre (PTC), team installed an
unutilized UPS of 30 KVA capacity along with electrical
modifications by in-house team.

Redundant Power Source made available for various
landside buildings. Backup source was provided with
minimum modifications to distribution system. This
resulted in saving 10.53 KL of Diesel amounting to Rs
10.13 Lakhs/annum.

17



GHG Emissions

Scope 1 & 2 Vs Carbon Intensity kg/pax

30000 2.50
25508

25000 2.13 22102 23584 2.10

Carbon intensity kg/pax.
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# typo error Corrected | . | | 18



GHG Inventorisation & Energy Policy

GMVMIR HYDERABAD INTERNATIONAL AIRPORT LIMITED
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EnCon Team, Monitoring & Budget

En Con Investment Million INR

Management
~ 7
Energy Policy -
ISO 50001-2018 Standards 80.3

133.5

Energy Coordinators

V m2016-17 2017-18 2018-19 2019-20 m2020-21
o c Daily Monitoring " 4 Energy Review of
Risk analysis by comparing & all the system is
the consumption done half yearly
: with last year $ EHS once
Review, Improve |dentify same month &
o by previous
& Reward Opportunities month
Measure & Execute "
i Action Plan Monthly review Training and
AnalySIS by HOD & CEO \ Participating
| Halif Yearly in Forums like
review by Cli, Golden
Business Peacock.

Chairman
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Daily Monitoring

Daily Energy Monitoring Report Chaired by EVP

Rajiv Gandhi International A
Daily O&M Report
Report Date & Time: 0000 to 2359Hrs
Day Shift  :-
Night Shift :-

HVAC

Wednesday, 28 July, 2021
Rajesh & Vijay
Gopi & Sankar

Electrical

Daily MIS Report for AMR Water Meters

Consumption
v

Chiller Load (TR) 21674.00 Total Consumption 119000.00 ==

Chilled Water dt (Deg C) 2.36 Gross Consumption PTB (kWh) 69807.60 [ [

Condenser Water dt (Deg C) 56.27 Gross Consumption ALS (kWh) 49192.40

Average Ambient temperature ( deg C) 26.80 Solar Generation (MWh) 34.15

Max. Ambient Temp (Deg C) 32.24 Solar Net export HT Mwh 33.85

Water Consumption (Cooling Tower PTB) KL 151.40 DG Yard - Status (Ok/Not Ok) OK

R.Humidity 74.65% Serviceability of BMS {Ok/Not Ok) QK

Serviceability Chiller (Number) 77 Power Consumed by PTB Chillers kwh 12937.50

Serviceability AHU (Number) 103/103 Pax Area Lighting Number -Fittings (W /NW ) W Outai = Ovtalle ==

CPM (Chiller Plant Manager) Status oK Maximum Demand (MVA) 6.71 o

IKW-PTB (Incl Secondary) 0.63 Power Consumed by IIDT Chillers kWh 2022.00 T B

11DT Chiller Load (TR) 2675.74 Power Consumed by NOB Chillers kwh 1410.00

IKW -IIDT 0.76 Power Consumed by PSOB Chillers kWwh 1269.70 [—

NOB Chiller Load (TR) 1060.01 Power consumed by IDAT HVAC VRF Units kWh 493.00 o

IKW-NOB 0.72 Chillers Auxiliaries Consumption - HVAC kWH 3206.30 =urnion 12 e T o |cPASmelieFeowe ek

PSOB Chiller Load (TR) 1725.98 Commercial KVAH 49500

IKW-PSOB 0.74 Industrial KVAH 50960 o-uu. . [— oesate —

B/D of equipment (hrs.) 0 Commercial MD(MVA) 2.857 LY £y
Industrial MD(MVA) 2.970 : -

Chiller Running Hrs 38.80 0 <
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Energy Monitoring —Best Practices

Benchmarki
ng &
Reporting

Collaborative Industry
Standard

Community e
Optimize

196is2 b
L s 3.2 82 isible Light Image Energy
Thermography for Electric Panels (Replicated Efficiency

from AGL maintenance best practices)
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Prepaid Energy Meter Dashboard




Innovative Technologies Implemented CMAR

“In a First-In-Asia, GMR adopts an Inflatable
Hangar”

GMR has taken a giant leap in terms of aircraft
HERBELEE, 3 . %8 maintenance, service & overhaul in Asia, adopting a
FEPEEEREEEE = Sl new, innovative technology, “The Inflatable Hangar”.
(HEEREE : / ' ‘ The Inflatable Hangar may be used for multiple
purposes including scheduled and unscheduled
maintenance, engine or landing gear replacement.

GMR goes Smart with India’s First “IoT enabled
Trolley management”

GHIAL has introduced ‘IoT enabled Smart Baggage
Trolleys’, becoming India’s first airport to track and
maintain the availability of baggage trolleys for
passengers in the real time across the airport.

GMR goes eco-Smart with “Bi- Polar Ionization
system integrated with HVAC systems”

GMR adopted innovative technology of Bi-polar
ionization system for maintaining the indoor air
quality, which is installed & integrated with HVAC
system.




Innovative Technologies Implemented CAR

AMR Water Meter Installation

Installed automatic water meters (AMR) sector wise in
various locations. This will help in reconciling total
domestic and flushing water usage, same can be
monitored online.
The following are the advantages of AMR water
meters.

1) Real time data acquisition

2) Data validation

3) Water consumption and history report

4) Alarms and events

5) Monitoring of zone wise water consumption
Identification of pipe-line leakages

GMR Hyderabad Air Cargo - Blockchain based real-
time tracking of Vaccine Shipments

To roll out a technology solution that can help provide
real time tracking and monitoring of vaccine shipments
being handled through GHAC.

Solution to give visibility on location, product quality
and safety of vaccine shipments to both the vaccine
manufacturer and the buyers enrolled on the 'Vaccine
Ledger’ platform
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Key Water Conservation Initiatives:

Water - Net Consumption

Water Consumption
&1 22 25

60 20

18 676

610
562 Brey L _

389 15

2015-16 2016-17 2017-18 2018-19 2019-20 2020-21

==d \\Vater Consumption in Million Liters = Pax in Millions

Water Balancing study and Pressure Control

Recharge of Open Wells & Bore wells

Topographical Study of Airport Land to create reservoirs for
rainwater usage

Cloud based Automatic Irrigation System

Natural Coagulant — Enhanced STP throughput by 30%

Water efficient appliances and equipment

Creating awareness among the Airport Community
Wastewater reuse and recycling (STP 2*925KLD+1*1325KLD)
Rainwater runoff use

Push type taps with aerators installed

Less water consuming plantation in Landscape Area

25



Reservoirs @ GHIAL - Achieving Water Neutral Status CAR

Based on entire campus hydrological study, GHIAL has developed 4 storm water
reservoirs at strategic locations capable to store 10 Lakh KL water, spread over 127
acres, for domestic use & ground water table recharge.

- . - . - - N ) -, : v
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Storm Water Treatment Plant
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Awards and Accolades

RGIA is recognized by CII and is awarded
Performance Excellence Award in Ground mounted
Solar Category

T U TOr Qo
tews a greener tome

il ormance ellence Award
Ground Mountod Solar Category

GMR-led Hyderabad International Airport Limited
(GHIAL) clinched the prestigious “"Gold Award” at
the Telangana State Energy Conservation Awards
2020

GMR Hyderabad Iirtermational Aport ssins

Gold Award in Telangana State
Energy Conservation Awards, 2020 (TSECA)

Rajiv Gandhi International Airport (RGIA) in Hyderabad
have received the ACI World's (Airports Council
International) prestigious “Voice of
Customer” recognition.
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Awards & Accolades Despite Current Challenges C/AR

Mr Prasare K Potdar

Wa are deligheed to be part of Clisf il 5

prustiglous wvmt on  Energy] BT

tfidemncy, this platform arssbéns &

showoese  our  hand  work N

- : IO dchiovamants bo the ares of Encryny

Unique Achievements  Mosogerment.  Every  yeor . w

: ot particpate In this evert pod theed
CIVz National Energy Leader Award wedrtiass P ot e

+ Skytrax Rest Rrghr.. | Avport “« ‘Ir’tA rml‘.tal’ Service for us. We Dhaark CII Jor orgued

oLs Such event and we e (v,

part of & \j
ch

21" National Enezgy Award for 20 20
Conladaration of kodian Incuatry

Excellence in Encrgy Management 125 Years - Since 1895

1 EnchnI Energy Efficient Unit

Airport Service
Quality Awards

m dAMADEUS

L At 1
i

2020
AIRPORT SERVICE
QUALITY AWARDS

Provd t fetie e CUSTOMER EXPERIENCE AWARD

” 50 dvard Fee Bt ipart CIRIIN ATRPORTS
4 5. » HECOGNTTION 2031
' RO nSioe & Pegon. 20 WI N N ER - Mathe Chandiel Brvicusabbimed Abpesry

IEAVEAL SR b

GHIAL wins '‘ACI - ASQ Best Airport by Size & GHIAL receives ‘ACI - Asia-Pacific Green Airports
Region 2020’ in 25 Million Pax/Annum (MPPA) Recognition 2021’ in 25 Million Pax/Annum (MPPA)

category. category.




Awards, Accolades and Certifications

it
Energy Efficiency .~ ==~

SUMMIT: | , e

il Yy T ~ o Certifications:
EnMS - ISO 50001: 2018
GHG - ISO 14064: 2006
QMS - ISO 9001: 2015

EMS - ISO 14001: 2015
OHSAS - 1SO 450001: 2018
CRM - ISO 10002: 2014
ISMS - ISO 27001: 2005

ITSM - ISO 20001: 2011
LEED Certification- “Silver
Rating”

Airport Carbon
Accreditation - Level 3+
Neutrality

O British Safety Council

Skytrax Best Regional CII National Energy CIP Group award at
Airport & Best Airport Leader Award in 2019 &  Business Excellence event
Staff Service 2021 2020 for Promising Innovation

L1 Wistionat Award for
Excel” g1
Em;«a uu.n2013

L OO0 00000 oo

N iz

CIP Group awards at CII Excellent Energy Efficient Unit - 2014, 2015,
Business Excellence Event 2017 2018, 2019 & 2020

for “Energy Conservation”

& “Dare to Try”
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