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We are a progressive independent

that delivers and

engineering, design solutions, and advisory
services that best serve our clients and the well-being of their
local communities.

Our expert team of designers, engineers and technical

consultants are committed to providing you

with solutions and services that remit and
throughout the of your project.

Our proven track record and portfolio of projects ranges from

; and
services. No matter the sector, size or type of the built
environment, we embrace your needs and complexity with our
unigue skillset, and promise to provide efficient, functional,
future-proof solutions and sound technical advice that drives
transformative outcomes.

To provide energy-efficient, progressive and functional
engineering & design solutions for sustainable built
environments

established in 2013

50+ team members in 2022

certified

ISO 9001:2015
ISO 14001:2015
ISO 45001:2018

Active on the local and regional boards of
Governors/Directors of ASHRAE and CIBSE

#BIGS5EXHIBITION
www.thebig5.ae
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services

>
buildings

Project Development Consultancy

Architecture and Interior Design
Buildings Engineering
FM & Operational Consultancy

Commissioning Management

>
infrastructur
Distriet Cooling

Smart Cities

Data Centers -

ustainable Infrastructur:

#BIGS5EXHIBITION :
www.thebig5.ae "|

>
energy and resilience

planning

Energy Retrofit Management
Energy Audits

Energy Modeling

Resource Efficiency

Building Performance

Net Zero

Regenerative Designs

>

strategy and advisory

Trainings and Capacity Building
Transactional due diligence
Technical Expertise and Arbitration

Technical Studies

|
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HVACR /

>

sustainability and environmental

consultancy
Green Building Rating Systems

Human-centric Design

Sustainable Design

Carbon Management

Environmental and Social Impact Assessments

Sustainability Strategy and Reporting

Sectors

Infrastructure & District Cooling
Buildings High-rise and Low-rise
Villas

Oil & Gas

Retail, food & beverage
Corporate



in numbers

>135,000,000

kWh of Identified
Energy Savings

>17,000,000

kwh of Verified
Energy/Savings

>1,000,000

TR of District Cooling
Designed, Assessed,
and/or Optimized

#BIGS5EXHIBITION
www.thebig5.ae

UAE Pavilion feor
EXPO 2020

LEED Platinum Achieved!
grfn was the
Independent
Commissioning Agent

BURJ KHALIFA
MEP RETROFIT

Highest water-cooled
chillers installation in the
world to segregate the
chilled water supply in the
top 15 floors. Innovative
design of condenser
cooling by return water
from the return chilled
water of the rest of the
tower.

HVACR

B 5

>

Technical and Project
Management Consultants for
some of the largest Energy
Retrofit Projects worldwide

Over 200 buildings in Abu
Dhabi
Residential, Commercial,

Retail, Hospitality and Schools ALDAR

Dubai

106 buildings, 41 boutique 6

offices, 9 warehouses, 5 TEC M

souks and various other

types of buildings )

>22M SQM of Area @6

9 Malls + 1 Hotel N’
NAKHEEL




WHAT, WHY, AND HOW
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ENERGY RETROFIT STAGES

A Typical Timeline

—> &— 4-8Weeks/ per client’s process —> €—

Tendering
Tender and Head of and award
(Preliminary Terms for the IGA
Assessment, and Energy
Baseline Setting ) Performance
Contracts Signing IGA
Contract

Organized by

dmg events

3 months

Pre-Tendering IGA/ EPC Year 0 Execution / Implementation EPC Term
4 weeks

Investment
Grade Audit
(Level 2/3 ASHRAE)

Signing EPC
Contract

HVACR
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8-12 months

3-10 years

Review of i
) Construction
Detailed
~taliet Procurement and
Engineering Commissionin
& Design :
optimization

Measurement
& Verification
Services

#BIGS5EXHIBITION
www.thebig5.ae




Background Information

Types of EPC Contracts

1. Shared Savings EPC Model

Payment for services

Engineering, Financing,
Implementation, O&M and M&V

Repayment through savings share split

f @ > [ >

2. Guaranteed Savings EPC Model

Funds (if applicable)

Payment for services

@ >
&
<

Repayment based on

Engineering, Implementation,

L @

the agreement and M&V

Savings Guarantee

& ([ >
A 0&M !

3. Co-Investment EPC Model

Payment for services

Repayment based on
the agreement

® >
< @ < o

Engineering, Financing,
Implementation, O&M and M&V

@ >

Repayment through
: savings share split for the .
| portion funded by ESCO I

Funds (if applicable)
< L
® >

Repayment based on

the agreement

Savings Guarantee for the portion

funded by Client

AN /o \ J
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CHEAT SHEET FOR SUCCESSFUL ENERGY
RETROFITS

HVACR



CHEAT SHEET FOR ENERGY RETROFITS @;‘J &3

An Owner’s Guide HVACR ‘/

2019

Start with Preliminary Energy @ 3
Assessments 1as

e Benchmark facilities | omiysar
* Prioritize facilities 2018
[} | =
[ == | | kwhimeryear
149
I ) | wul
- | IG/m?year
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CHEAT SHEET FOR ENERGY RETROFITS @;‘J &3

An Owner’s Guide HVACR '/

Sufficient Time & Budget for QUALITY
Detailed Assessments|

e Each building is unique

* Sound baselines

e Harnessing opportunities

* Accurate savings calculations

/ ' BUDGET TIME
\ : Organized by

HTHEBIG5EXHIBITION ' \ dmg events
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CHEAT SHEET FOR ENERGY RETROFITS m;)

An Owner’s Guide HVACR

T l just aseline Energy
Measurement & Verification | S ”,ad

Baseline Energy Consumption or Demand

¢+ Increa sed
| Production

* Budget for M&V
~* Select M&V options suitable for the ECMS

ENERGY CONSUMPTION
OR DEMAND

Reporting Pericd
Measur ed Energy

ECM Installation

Savings reported for any period =

Baseline Period Energy — Reporting Period Energy +/- Adjustments

Organized by
/' #THEBIG5EXHIBITION d 't
www.thebig5.ae "' mg events



CHEAT SHEET FOR ENERGY RETROFITS @;‘J Eé

An Owner’s Guide

OPTION A

Retrofit Isolation with Key Parameter
Measurement

OPTION B

Retrofit Isolation with All Parameter
Measurement

OPTION-C

Whole Facility Measurement }

__———OPTIOND

~ \\\
__— |Calibrated Simulation }
/o i

\\

\,
AN
\
\
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E.g.; Lighting retrofit projects

E.g.; Installation of new electric motor with a variable-
speed drive and associated controls

E.g.; Replacement of a chiller plant and lighting

E.g.; Comprehensive retrofit involving multiple
interactive conservation measures in a large building
with lack of utility data

Organized by

dmg  events




CHEAT SHEET FOR ENERGY RETROFITS @Q

An Owner’s Guide HVACR

r

Hire a 3rd Party Measurement &
Verification Reviewer

e Choose a certified and experienced
3" party reviewer

Hire the M&V expert at early stages
 Verify the contractual M&V Plan

Tech Study/
Estimate Energy

Savings

Organized by

dmg:  events
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CHEAT SHEET FOR ENERGY RETROFITS

An Owner’s Guide

Hire a 3rd Party Measurement & A requirement in many
TR e e TE e countries’ public programs

The IPMVP states that an owner may need an independent verifier to:

* review the savings reports.
e ensure measurements validity and prevent conflicts.
e Resolve conflicts, if any

—According to the IPMVP, the independent verifiers are typically engineering consultants with
/ ggpg[igrlce and knowledge in ECMs, M&YV, and energy performance contracting.

/ \ Organized by
H#THEBIGSEXHIBITION \ \

dmg: events
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CHEAT SHEET FOR ENERGY RETROFITS

An Owner’s Guide

Consult an Energy Advisor

e Establishing baselines and scope

e Successful tendering process

. Contracts draftmg and negotiations

. Successful M&V- Plan set up

. Adherence to mdust(y best practice
~+ No exaggerated savmgs

~ NN ‘\.‘
AN \
AR \

~
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Project management

|
Energy Audits

" |
rgrfn | Legal Advice
| 3¢ partymav

[

Technical Consulting

) Energy
Project Services
Financing
(if required) Contractors
(ESCOs)

MEP Specialized
[ 2Eus ] [ Contractors ] [ Contractors ]

Organized by
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CHEAT SHEET FOR ENERGY RETROFITS @;‘J &3

An Owner’s Guide

Consult an Energy Advisor

* Proper supervision on site

* Manage adjustments

* Manage timeline

. MaX|m|ze savmgs

& Drawmg on Iessons learnt from
prewous experlenceS

#BIGSEXHIBITION | | | "%
www.thebig5.ae "| | |

i

E BIG

HVACR ‘ /

Project management

|
Energy Audits

" |
rgrfn | Legal Advice
| 3¢ partymav

[

Technical Consulting

) Energy
Project Services
Financing
(if required) Contractors
(ESCOs)

MEP Specialized
[ 2Eus ] [ Contractors ] [ Contractors ]
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Our Large Energy Projects

DoE in ABU DHABI

& At Ei

AEE Middie East Energy Retrofit
Project of the Year 2020

CIBSE BPA Retrofit Project ol
the Year 2021

EMAAR

roperties
anergy Mma
2016 and

¥ of buligings 5 8

Types : Retail, residential,
commercial hotels

L;

TECOM

¥ ot Bultdings 1 60+

Types: 41 boutique offices,
8 warehouses, 5§ souks and
various other lypes

DAR PROPERTIES

Energy Retro

gh implem
supeary commis
managemant, and M&V

iation

oning

# of Duligings 2001’

Types: residentlal, commercial,
schools

ETIHAD ESCO




l NAKHEEL

Our large
energy projects
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H
HVACR .

da 11ype)
and Level 1 for all other buildings "
rolnmsn-nr.g malls + 1 hotel ' fn
Types: Malls, Residential 7|
l MERAAS
Co

<ot buitings 59

GITEX 2019 - Energy
Sustainability Champlon Award
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CHEAT SHEET FOR ENERGY RETROFITS @Q T

G
An Owner’s Guide HVACR t/

Lessons Learnt

1. SUFFICIENT IGA DURATION - Maximize savings, reduced timelines, reduces uncertainties.
2. EXISTING EQUIPMENT CONDITIONS - avoiding issues during the implementation stage.

3. LACK OF COORDINATION => between ESCO and other stakeholders (building owner, FM, sub-
contractors, Consultant) are the cause of nuisances, delays, and eventually disputes.

Organized by
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CHEAT SHEET FOR ENERGY RETROFITS =) &

G
An Owner’s Guide HVACR t/

Lessons Learnt

4. PLANNING -> Between different buildings and teams at different stages and paces.

5. MAINTENANCE PROCEDURES - added to cost of implementation and adopted into the project
plan.

6. ECMs SELECTION - selection to consider the equipment condition, savings impact, longevity and
proven technology.

Organized by

GS5EXHIBITION
ATHES dmg:-events
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CHEAT SHEET FOR ENERGY RETROFITS = 5

An Owner’s Guide HVACR t/

Lessons Learnt

7. DELAYS -» contracts should adopt a penalty for delay
8. INTERNATIONAL STANDARDS -> accuracy of calculated savings and verified results

9. SAVINGS ATTRIBUTION => cross relations, double counting, and non-contributing ECMs

Organized by

N
H#THEBIG5EXHIBITIO dmg events
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CHEAT SHEET FOR ENERGY RETROFITS =) 55

An Owner’s Guide HVACR t/

Lessons Learnt

10. END OF LIFE - timing cost-intensive retrofits with equipment end of life makes a retrofit more
viable.

11. OCCUPANTS~> Prioritize occupant and building health

12. MEASUREMENT & VERIFICATION = starting with the M&V Plan all the way to managing the
reporting period and adjustments

Organized by
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THE EXTRA MILE @;‘) &3

Value Added Services HVACR '/

e Cloud-based

 Pushing data from BMS and loT
sensors to cloud

 Data validation
e  Metrics for Al-enabled data analytics

Organized by
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THE EXTRA MILE &3
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Value Added Services

* Proactive controls

What-if analysis

* Improved hydraulic performance

e Optimization across multiple plants

Organized by

dmg events
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Q&A = 5

OMNIA HALAWANI
Co-CEO & Founder
omnia@grfn.global

P
rgrin

Organized by
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