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Dubai's growth is driven by three factors:

acredible, resilient and excellent government; an active, fair and open private
sector; and publicand government-owned flagship companies that compete
globally, and generate anincome for the government, jobs for its citizens, and
assets for future generations.

HIS HIGHNESS SHEIKH MOHAMMED BIN RASHID AL MAKTOUM
UAE VICE PRESIDENT AND PRIME MINISTER, AND RULER OF DUBAI
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ABOUT
THE REGULATORY &
SUPERVISORY BUREAU

Our vision is to become a leading example of regulatory practice in the Gulf region. Our
mission is to support Dubai's economic, social and environmental objectives through devel-
opment of an effective, independent and transparent regulatory regime for the emirate’s
electricity and water sector.

The RSB was established by Executive Council Resolution Number 2 of 2010. We work under
the auspices of the Dubai Supreme Council of Energy, developing regulatory frameworks to
support Dubai's development through secure and affordable energy supply and efficient
energy use, while meeting environmental and sustainability objectives.

Supporting the implementation of the Dubai Integrated Energy Strategy 2030 and Clean
Energy Strategy 2050 is central to our role. By 2030 the aim is to raise energy efficiency by
30% and the electricity generation mix, currently dominated by gas, is to be transformed,
particularly by the addition of large and small scale renewable sources of energy.

The RSB licences and regulates Independent Power & Water Producers, ensuring new en-
trants to the sector deliver safe, reliable and efficient services to the benefit of all in Dubai.
Private sector participation in electricity and water production is expected to bring technology,
expertise and capital to the energy sector and is governed by Law No. 6 of 2011.

We develop and administer frameworks to encourage greater energy efficiency in buildings.
Our Energy Service Company (ESCO) and Energy Auditor accreditation schemes are designed
to build trust and make the process of contracting for energy services smoother for accred-
ited entities and their clients.

We work to promote the adoption of efficient cooling solutions, including district cooling for
new urban developments.

WWW.RSBDUBAI.GOV.AE
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MESSAGE
FROM THE CHAIRMAN
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RSB BOARD MEMBERS AND EXECUTIVE DIRECTOR: L-R: DR. RIAD BELHOUL, ENG. QUSAI AL SHARED, ENG.
MUSTAFA AL YOUSUF, H.E. ENG. ALI BIN ABDULLAH AL OWAIS, H.E. ENG. AHMAD AL MUHAIRBI, GRAEME SIMS

Dubai's independent power producer sector has now firmly moved from planning and con-
struction to operation. Shuaa 1 and 2, the first large scale photovoltaic plant, are both now
delivering power to the DEWA transmission system. We therefore report for the first time on
the contribution made by renewable sources of energy to Dubai's power system. We also
report on the health and safety performance of these operational facilities.

Thus far, the IPP programme has been dramatically successful, delivering outstanding competi-
tive outcomes and global benchmark pricing. The application of this model to the water sector is
also now in prospect with the announcement of Dubai's first independent water project, a plant
capable of producing 120 million imperial gallons per day, using reverse osmosis technology.
This will represent the first step in the expected “decoupling” of power and water production,
allowing the greater exploitation of renewable energy and flexibility in water production.

Our ESCO accreditation scheme continues to flourish. We ended the year with 20 companies
accredited. We see increased interest in the scheme from well-established Dubai businesses,
new to energy performance contracting but with a presence in the building energy sector as
contractors or facility managers. Our hope is that the resources and business relationships
enjoyed by these firms will open up new opportunities for retrofit projects.

As in previous years, in 2018 we continued to benefit from the support and wise counsel of
the Dubai Supreme Council of Energy, and the active engagement of Dubai's vibrant energy
sector. |, and my fellow, board members, thank them and the RSB's staff for their commitment

and dedication.
ALI BIN ABDULLAH AL OWAIS
CHAIRMAN
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EFFICIENCY &
SUSTAINABILITY
IN POWER
GENERATION

10

A THRIVING
ENERGY
SERVICES
MARKET

y

Noor Energy 1, Dubai's first Concentrated Solar Power (CSP) plant and
the world's largest single-site CSP project, was licensed by the RSB in
2018. Besides the planned capacity of 700MW of CSP, 250MW of solar
photovoltaic capacity (PV) will also be installed.

Shuaa Energy 1's licence, the RSB's first, was amended following a re-
quest by the licensee to increase the maximum generation capacity from
200MWac to 205MWac. Another licence amendment was made in 2018,
related to Shuaa Energy 2, recognizing the change of plots allocated to
Phase B and Phase C of the plant.

Independent power producers already licensed by the RSB will repre-
sent more than a quarter of the power capacity available to DEWA by
the time they are all commissioned in 2023, a total of 4,355MW.

The RSB continued to collect reports on operational data and health and
safety performance from its licensees where applicable. Our licensees’
operational plant reported no health and safety incidents in 2018 while
contributing 878GWh of clean electricity to the grid's total requirement
of 45,960GWh.

There has been an extensive review of the IWPP Code and Renewables
Standards. Its focus was to enhance consistency within each document
and coherence between them. Cyber security requirements are also
to be built into the code. It was also examined for its suitability for a
power system characterized by an increasing share of renewables and
non-synchronous generators.

Since the launch in 2014 of the first accreditation scheme for Energy
Service Companies (ESCOs) in the region we have witnessed a general
improvement in the calibre of entrants to the market and a remarkable
increase in retrofit activity. In 2018 the schemes witnessed a further
increase in the number of accreditations granted. By year end there
was a total of twenty accredited ESCOs.

To monitor the success of the scheme and the development of the
sector, the RSB collects in-depth project data from accredited compa-
nies on an annual basis. For 2018 accredited ESCOs reported a total
of 175 projects, 40 of which were newly reported in that year. These
new projects had associated investment of AED177 million, bringing
the total investment in the sector to AED711 million since 2014. Tar-
get energy savings per annum for 2018 outstripped the previous year,
with 337GWh from existing projects and a further 136GWh from new
projects, totalling 473GWh. In addition, target water savings grew from
263MIG in 2017 to 292MIG in 2018.

The nature of retrofit projects varied according to project contract type,
buildings retrofitted and energy conservation measures used. Of the
40 newly reported projects in 2018, the majority were for residential
apartments. We also saw an increase in the use of energy performance
contracts.
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DISTRICT

COOLING '

Etihad Energy Services (EES) reported an investment figure of AED90
million to fund new projects and large new phases of existing projects.
EES's 2018 newly reported projects have target savings per annum of
82GWh and target water savings of 21TMIG.

Two modifications to the accreditation scheme were introduced in 2018.
The RSB first streamlined the health and safety requirements to make
them clearer and more precise. Additionally, the RSB formally recognized
the Building Energy Assessment Professional certification by ASHRAE
as an alternative to the Certified Energy Manager and Certified Energy
Auditor qualifications in the requirements for ESCOs.

As indicated in last year's report, we have concluded a study on the de-
sign of an energy and water rating scheme for Dubai's existing building
stock. The scheme’s development is in its benchmarking stage. The
building types being assessed are: hotels, offices and residential apart-
ment buildings. A pilot phase will likely follow. This is expected to be
followed by the scheme’s full introduction on a voluntary basis.

In 2018 we collected data from six companies - Al Futtaim, Emaar, Em-
icool, Empower, Meydan and Tabreed. Growth in demand for district
cooling was 5.3%, whilst demand for non-DC cooling contracted by 5.4%,
reflecting a cooler year. The resulting market share for DC is 20.6% of
total cooling demand. Empower remains Dubai's largest DC firm.

Electrical efficiency averaged 0.90kWh/TRh, a slight improvement on
the prior year. Output from thermal energy storage facilities grew 5.6%,
taking its share of DC output to 2.6%, up from 2.3% last year.

Water efficiency performance remained broadly stable. Recycled water
use was over 5 billion litres and represented around one quarter of
total water use.

Energy losses accounted for 6% of production, up from 3.9% on the
prior year. Overall metering penetration continues its upward trend
with 78% of supplies metered. Metered consumption per customer
remained 18% lower than unmetered consumption, demonstrating the
significant energy efficiency benefits that come from metering alone.

There is a modest trend of reducing cooling load density - from
4.20TR/100sgm in 2014 to 4.00TR/100sgm in 2018. The reduction is en-
couraging because it stems from existing schemes and therefore should
place downward pressure on cooling charges for existing customers.
The outturn unit price of cooling was driven up by the introduction of
VAT and a reduction in demand per customer, since reduced demand
results in the fixed element of the bill representing a greater proportion
of the total.

RSB ANNUAL REPORT 2018






EFFICIENCY & SUSTAINABILITY IN POWER GENERATION

Adding new technology to the Mohammed Bin Rashid Al Maktoum Solar Park and more
renewables to Dubai's energy mix, Noor Energy 1, Dubai’s first Concentrated Solar Power
(CSP) plant and the world's largest single-site CSP project, was licensed by the RSB in 2018.
Besides the planned capacity of 700MW of CSP, the allocated land and plant arrangement
allowed for the incorporation of 250MW of solar photovoltaic capacity (PV), bringing the total
generation capacity of the plant to 950MW. This fourth phase of the solar parkis planned to
be commissioned in three stages during 2021 and 2022.

Noor Energy 1, will house:

+ the world's tallest solar tower, measuring 260 metres and offering 100MW of generation
capacity and 15 hours of energy storage in molten salt.

+ 3 sets of 200MW CSP parabolic trough systems with over 12 hours of storage.

+ 2 sets of PV arrays with a generation capacity of 250MW.

13

Shuaa Energy 1's licence, the RSB's first, was amended following a request by the licensee to
increase the maximum generation capacity from 200MWac to 205MWac. The plant proved
its ability to reliably dispatch 205MWac while in compliance with its agreed technical specifi-
cations and without any modification or enhancement to its existing equipment.

Another licence amendment was made in 2018, related to Shuaa Energy 2. Schedule 2 of
the licence was amended to recognise the change of plots allocated to Phase B and Phase
C of the plant. The project had received its licence in March 2017, and its Phase A started
operation in May 2018.
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Figure 1 - Generation Capacity in Dubai
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The RSB continued to collect reports on operational data and health and safety performance
from its licensees where applicable. As more generators come onto the system and report
their performance, we will be in an increasingly better position to gauge and report industry
performance in both health and safety and operational terms. Our licensees’ operational
plant reported no health and safety incidents in 2018 while contributing 878GWh of clean
electricity to the grid’s total requirement of 45,960GWh.

There has been an extensive review of the IWPP Code and Renewables Standards as part
of consultancy work that DEWA commissioned. The RSB worked closely with DEWA's team
and consultants on this review. Its focus was to enhance consistency within each document
and coherence between them, such as harmonising defined terms and their use within
both documents. Cyber security requirements are also to be built into the code, reflecting
the increasing attention on protection of vital infrastructure from cyber attack. When the
code was first developed the focus was on conventional power plant, fossil-fuel driven and
synchronized to the electricity network. It was therefore also examined for its suitability for
a power system characterized by an increasing share of renewables and non-synchronous
generators. These changes to the code and standards are expected to be approved early
in 2019.
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ATHRIVING ENERGY SERVICES MARKET

With the aim of supporting the Dubai Supreme Council of Energy's Demand Side Manage-
ment strategy targets, the RSB developed in 2014 the first accreditation scheme for Energy
Service Companies (ESCOs) in the region. It was designed to increase transparency and trust
in Dubai's energy services market, serving to motivate both public and private sector building
owners to seek out economically feasible ways to reduce energy and water in existing build-
ings, thereby raising their efficiency.

Having launched the ESCO accreditation scheme in 2014 and the Energy Auditor (EA) Accred-
itation scheme a year later, the RSB has witnessed a general improvement in the calibre of
entrants to the market and has been tracking these companies’ projects and achievements.
We have witnessed a remarkable increase in retrofit activity in the past five years.

In 2018 the schemes witnessed a further increase in the number of accreditations granted.
Atotal of fifteen ESCOs were accredited, two of which were given three-year full accreditation
and the remaining thirteen accredited provisionally on a first or renewal basis. Moreover,
two energy auditors were granted three-year accreditation. By year end there was a total
of twenty accredited ESCOs.

To monitor the success of the scheme
and the development of the sector, the
RSB collects in-depth project data from
accredited companies on an annual ba-
sis. This data is analysed and reported
in summary form to TAQATI, which acts
as programme manager for Dubai de-
mand-side management programmes
under contract to the Supreme Council
of Energy. Our own analysis of the infor-
mation we collect allows us to observe
performance by individual ESCOs and
performance of the sector in aggregate.

A

For 2018 accredited ESCOs reported a total of 175 projects, 40 of which were newly reported
in that year. These new projects had associated investment of AED177 million, bringing the
total investment in the sector to AED711 million since 2014*. We receive data on both the
target and achieved savings for each project. Target energy savings per annum for 2018 out-
stripped the previous year, with 337GWh from existing projects and a further 136GWh from
new projects, totalling 473GWh. In addition, target water savings grew from 263MIG in 2017
to 292MIG in 2018. There were no achieved water savings for new projects in 2018, however
existing projects generated savings of 161MIG, compared to the previous year's 132MIG.

y

*Figures are for projects reported by accredited ESCOs in the emirate of Dubai. Historic figures are subject to the year of reporting of them to the RSB by
the accredited ESCO.

16 RSB ANNUAL REPORT 2018
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Figures 2 &3 illustrate the rapid increase in energy and water savings achieved and reported to
us since the launch of the accreditation scheme five years ago, together with the associated
investment, which now totals over AED700 million.

V Figure 2 - Cumulative investment in building retrofit projects
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v Figure 3 — Achieved energy and water savings from building retrofit projects
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The nature of retrofit projects varied according to project contract type, buildings retrofitted
and energy conservation measures used. Of the 40 newly reported projects in 2018, the
majority were for residential apartments with commercial offices and hotels the next most
common building types (Figure 4 below). We also saw an increase in the use of energy per-
formance contracts. In 2018, 54% of projects were guaranteed or shared savings contracts.

V Figure 4 - Number of retrofit projects by building type
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v Figure 5 - Building retrofit contracts by type
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The RSB collects annual project data from Etihad Energy Services (EES), as well as from
accredited ESCOs. EES reported an investment figure of AED90 million to fund new
projects and large new phases of existing projects, representing around half of total
investment for the year. EES's 2018 newly reported projects alone have target savings
per annum of 82GWh and target water savings of 21MIG.

As part of the continuous evolution and upgrading of the accreditation criteria, two mod-
ifications to the scheme were introduced in 2018. The RSB first streamlined the health
and safety requirements to make them clearer and more precise, insisting that applicants
demonstrate that they are committed to health and safety of their staff and clients and that
they provide concrete evidence of implementing their health and safety policies. Addition-
ally, the RSB formally recognized the Building Energy Assessment Professional (BEAP) cer-
tification by ASHRAE as an alternative to the Certified Energy Manager (CEM) and Certified
Energy Auditor (CEA) qualifications in the requirements for ESCOs. This is part of our efforts
to ensure well trained, aware staff are working on retrofit projects in the emirate of Dubai.

As indicated in last year's report, we have concluded a study on the design of an energy and
water rating scheme for Dubai's existing building stock. The scheme is intended to inform
occupants about energy and water consumption, encourage improvements in building
efficiency, be used as a tool to reduce energy and water consumption, and increase the
value of high performing buildings. The scheme relies on actual energy and water con-
sumption to assess performance, in contrast to schemes that assess a building’s features.
The scheme’s development is in its benchmarking stage, an assessment of a range of
building typologies in Dubai in order to define the rating scale. The building types being
assessed are: hotels, offices and residential apartment buildings. A pilot phase will likely
follow, allowing for testing of the scheme. This is expected to be followed by the scheme’s
full introduction on a voluntary basis.

RSB ANNUAL REPORT 2018
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Data returns - we assess
the quality and complete-
ness of the data received
via the annual return pro-
cess. The submission date
for company returns was
brought forward this year
allowing companies half
the usual time to prepare
their submissions. All but
one DC provider provided
complete returns within one
working day of the deadline.
The quality of data also im-
proved with fewer queries
raised and prompt respons-
es to those that were. How-
ever, it should be noted that
the data we receive is not
audited by us.

1.

Growth - calculated as the
change in total district cool-
ing production, measured
in tonnes of refrigeration
hours (TRh).  This allows
us to estimate the energy
savings arising from district
cooling’s growth.

Performance in 2018

y | 4

Dubai's demand-side management programme seeks to save
3.6TWh of electrical demand by increasing the market share of
district cooling to 40%. Whilst DC growth is reported via annual
data returns, analysis of electrical demand is also required to
estimate the output of other cooling technologies and thus cal-
culate market share. New estimates of electrical load for cooling
are considered to be more accurate, so we have restated DC's
market share for each year going back to 2014. The new esti-
mates better represent changes in demand driven by weather;
something we could only previously do with district cooling data.
For this year's assessment we received data from six companies:
Al Futtaim, Emaar, Emicool, Empower, Meydan and Tabreed.

Aol

Growth in demand for district cooling was 5.3%, whilst demand
for non-DC cooling contracted by 5.4%, reflecting a cooler year.
The resulting market share for DC is 20.6% of total cooling de-
mand. Over the last five years, district cooling has grown at 6.0%
p.a. on average whilst non-DC growth over that same period has
been 3.9%. Emaar delivered the highest growth of the major DC
providers at 8.2%. Empower remains Dubai's largest DC firm.

V Figure 6 - DC output
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Electrical efficiency averaged 0.90kWh/TRh, a slight improve-
ment on the prior year and ahead of the 0.99kWh/TRh base-
line figure used in calculating the savings arising from greater
efficiency. Figure 2 below shows the sector average as well as
the best and worst performing plant, the latter are typically
small, air-cooled facilities.

V Figure 7 - Electrical efficiency
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Thermal energy storage output from TES facilities grew 5.6%,
taking its share of DC output to 2.6%, up from 2.3% last year.
Evidence shows that plant operating TES are likely to be more
energy efficient than those that do not.

V Figure 8 - Thermal energy storage output
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Performance on water efficiency remained broadly stable on
a like for like basis, although with more companies providing
data the average water efficiency improved to 7.6l/TRh. Perfor-
mance continues to converge across the sector with less erratic
performance from plant to plant. Best and worst performing
plant and the industry average are shown in the graph.

V Figure 9 - Water efficiency
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Recycled water use accounted for over 5 billion litres of water
demand. The increase compared to 2017 can be attributed
to network improvements completed by Dubai Municipality to
increase availability of supply. However, the two DC providers
that depend most on recycled water both reported reduced use
as a percentage of their total water use. In one case growth in
demand outstripped supply, whilst in the other a reduction of
supply during the summer months meant the DC provider was
forced to turn to DEWA supplies.

V Figure 10 - Recycled water
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Energy losses accounted for 6% of production, up from 4 %
on the prior year.

v Figure 11 - Energy losses mmmm  Sector average
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Overall metering penetration continues its upward trend
with 78% of supplies metered. We understand that all new
DC schemes are fully metered and that some providers are
retrofitting meters in buildings where there were previously
none. Metered consumption per customer remained 18%
lower than unmetered consumption, demonstrating the sig-
nificant energy efficiency benefits that come from metering
alone.

V Figure 12 -Metering

80

75

i . ' '
65

2015 2016 2017 2018

% of customers metered

RT 2018




A®

A modest trend of reducing cooling load density is emerg-
ing from the data - from 4.20TR/100sgm in 2014 to
4.00TR/100sgm in 2018. The reduction is encouraging
because it stems from existing schemes and therefore
should place downward pressure on cooling charges for
existing customers.

V Figure 13 - Cooling load density mmmm  Sector average
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The outturn unit price of cooling was driven up by the introduc-
tion of VAT and a reduction in demand per customer. Reduced
demand results in the fixed element of the bill representing a
greater proportion of the total.

TR/100sqm

V Figure 14 - Unit cost of cooling mmmm  Sector average
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Statement of financial position
As at 31 December 2018

2018 2017
AED AED
ASSETS
Non-current assets
Property and equipment 368,804 8,586
Intangible asset 10,020 16,520
Total non-current assets 378,824 25,106
Current assets
Prepayments and other receivables 77,146 166,628
Due from a related party 506,667 490,000
Cash and cash equivalents 143,898 442,882
Total current assets 727,711 1,099,510
Total assets 1,106,535 1,124,616
FUNDS AND LIABILITIES
Accumulated surplus / (deficit) 142,763 (186,158)
Non-current liabilities
Provision for employees’ end-of-service indemnity 264,032 208,316
Current liabilities
Accrued expenses and other liabilities 652,858 1,092,458
Due to a related party 46,882 10,000
Total current liabilities 699,740 1,102,458
Total liabilities 963,772 1,310,774
Total funds and liabilities 1,106,535 1,124,616
Director Director
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