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1. Introduction

1.1 Who We Are & What We Do

ADDC is one of the region’s leading water and electricity distribution companies; it was established under law number 
(2) 1998 concerning the regulation of the water and electricity sector in the emirate of Abu Dhabi. Our continued 
success is driven by the devotion of our people, who strive day and night to achieve excellence in everything they do. 

ADDC operate under the umbrella of Department of Energy (DoE), working side by side with other companies in the 
group to operate the water and electricity supply chain in Abu Dhabi. 

Since ADDC were established, our dedicated team has strived to distribute the highest quality water and electricity to 
our growing number of customers, providing them with superior and sustainable services comparable with the best 
internationally.

Our family of 2038 employees works day and night to provide a continuous, reliable service to our customers. With 
strategically placed branches and a constantly expanding network, our operations cover most areas of the emirate of 
Abu Dhabi, except Al Ain which is serviced by Al Ain Distribution Company (AADC), our sister company.

On 1st January 2014, the RSB (currently DoE) issued Water and Electricity Distribution and Supply License ED/L01/008, 
awarding ADDC sole rights to own and operate distribution and supply businesses within the area designated. 

Generally, ADDC is licensed to:- 

•  Plan, develop, operate and maintain water and electricity distribution systems to the three geographical regions 
viz., Central Region, Eastern Region and Al Dhafra Region excluding Al Ain Municipal Jurisdiction.

•  Purchase of water and electricity from the Abu Dhabi Water & Electricity Company (ADWEC) through a 
transmission system owned by Transmission and Dispatch Company (TRANSCO) and the resale of water and 
electricity to customers within the service area.

• Sell water and electricity to customers in Abu Dhabi Emirate with the exception of Al Ain, 

The total service area of ADDC is approximately 47,705 sq. km. ADDC’s core business is the planning, design, construction, 
and operation of the Abu Dhabi water and electricity distribution network. 

Currently we are co-ordinating with our stakeholders on a long term strategic plan with following objectives: 

•  Ensuring the architecture of the electricity network is technically and economically efficient, meets customer 
requirements, and is safe, reliable and practical to operate. 

•  Ensuring the integrity of the existing asset base, through effective renewal, refurbishment and maintenance 
programmes;

•  Keeping abreast with technological and consumption trends, assessing the potential impact thereof and devising 
strategies to effectively deal with this in the long-term. This would include Distributed Generation, Adoption of 
SMART grid technologies and DSM initiatives.

•  Maintaining good strategic relationships with local government bodies ( Municipality now merged as DPM) and 
major infrastructure providers to support the long-term protection of ADDC’s assets by ensuring that obligations 
(from all perspectives) are well understood and met.

1.2 Purpose of the Statement

As per the regulatory requirements (Condition 28), ADDC is required to submit its Five Year Planning Statement to 
DoE (formerly RSB) every year enumerating its system expansion and reinforcement plans, to meet the growing 
demand adhering to all security and supply standards per DoE.

The objective of this 5-year planning statement is to produce a medium term plan for the development of Abu Dhabi 
Electricity distribution system. This plan includes identification of the future Electricity demand of areas operated by 
ADDC. 

The extent of the details of the plan includes future Electricity projects in line with ADDC strategy, budgeting, etc. 
which depends on the information of the existing system as well as the new developments in the region. 

This document is also in line with the direction set in Asset Management Policy and objectives defined in the Asset 
Management Strategy.

The extract of Condition 28 of the License are stated below:

“Condition 28 – Five year planning statement

1.   The Licensee shall, by 30 June each year, prepare statements (separately in relation to the Licensee’s electricity Distribution 
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System and water Distribution System) in a form approved by the Bureau showing in respect of each of the succeeding five 
financial years:

a)  capacity, forecast flows and loading on each part of the Licensee's Relevant Distribution System;

b)   the Licensee’s plans for capital expenditure necessary to ensure the Licensee’s Relevant Distribution System meets security 
standards, standards of performance and future demands; and

c)    a quantification of the capital expenditure plans under (b) above with particular reference to the cost of major schemes or 
projects; together with:

d)  a commentary explaining material differences between the capital expenditure undertaken in the previous year compared to 
capital expenditure envisaged for that year in such statement prepared in earlier years;

e)    such further information as shall be reasonably necessary to enable any person seeking use of system to identify and evaluate 
the opportunities available when connecting to and making use of such system; 

f)    a commentary prepared by the Licensee indicating the Licensee's views as to those parts of the Licensee's Relevant Distribution 
System most suited to new connections and transport of further quantities of water or electricity, as the case may be; and

g)  any other information as specified by the Bureau from time to time.

2.    The Licensee shall include in every statement given or sent under paragraph 1 above the information required by that paragraph 
except that the Licensee may with the prior consent of the Bureau omit from any such statement any details as to the capacity, 
flows, loading or other information, disclosure of which would, in the view of the Bureau, seriously and prejudicially affect the 
commercial interests of the Licensee or any third party.

3.  The Licensee shall send a copy of each statement prepared in accordance with paragraph 1 to the Bureau. 

4.    The Licensee shall give or send a copy of each statement prepared in accordance with paragraph 1 to any person who requests 
a copy of such statement or statements.

5.    The Licensee may make a charge for each statement given or sent pursuant to paragraph 4 of an amount reflecting the 
Licensee's reasonable costs of providing such statement which shall not exceed the maximum amount specified in  directions 
issued by the Bureau for the purposes of this Condition.”

1.3 Vision, Mission & Corporate Values

1.3.1 Vision

ADDC becomes a leading water and electricity distribution and supply company comparable with the top quartile 
performers worldwide by 2020. 

1.3.2 Mission

Plan, develop, maintain, and operate a reliable, secure, safe, and cost effective distribution system in Abu Dhabi and 
deliver services that meet or exceed our customers’ expectations.

1.3.3 Core Values

 Care – Innovation – Ownership – Teamwork - Transparency

1.4 Strategic Development Plan & Strategy

1.4.1 ADDC’s Alignment to Abu Dhabi Plan 2020 Programmes

The programmes and goals outlined in Abu Dhabi 2020 Plan provide a blueprint for achieving the government’s vision 
for the emirate. ADDC has aligned all of the company’s capital and non-capital projects with the government programmes 
detailed in the plan, to actively contribute to the prosperity of Abu Dhabi. 
The process also requires alignment with stakeholders who have leading or supporting roles in the government 
programmes. The matrix of government responsibility ensures full cooperation between the different stakeholders, 
especially regarding the active programme management effort exerted by GSEC with other government entities.

Abu Dhabi Vision
Continue to work on the establishment of a confident
and secure society. and building a sustainable and
globaily open economy that has the ability to compete.

Sectors̀ vision strategy

Strategy Execution Plan ( SEP )

The Balanced Scorecard

Abu Dhabi Vision

Abu Dhabi Plan
Relevant Goals&
Program

Sector Vision and
Stratagy

ADDCs̀ Vision

Strategic
Objectives

Strategic
Aspirations

Strategic
Goals

Strategic
KPls

Strategic
Initiatives

Strategic
Projects

Cross-
themes
Strategic
Programs
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1.4.2 Strategy Statement

Our strategic direction is to meet demand growth while enhancing efficiency, meeting or exceeding customer 
expectations, and building a performance driven organization to create a sustainable business. ADDC strategy map 
captures our direction, what we aspire to be, strategic pillars, and approach. It also describes the broad areas that we 
need to focus on to achieve goals. 

Strategic Plan Map 2016 – 2020

The Strategic Plan map is the high-level summary of the five years strategic plan of the company, which by itself 
summarizes the strategic direction of the company in the next five years. 
It illustrates the logical cascade of goals across the different encompassing strategic themes and the logical link between 
them. The strategic plan map details the following:

Company vision:

The vision is the final destination that the company aspires to reach after five years via successfully achieving all of its 
strategic objectives. Our vision is closely linked to the Abu Dhabi vision and the Abu Dhabi Plan goals 2020. Furthermore, 
the vision represents the inspirations of the long-term decisions taken by the company.
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Strategic goals:

Strategic goals are the five years goals that were put by the company to translate its vision, mission, government 
direction, stakeholders requirements especially employees and customers regardless of segmentation.

Strategic themes:

Strategic themes are the contextual frames that foster all of the company’s aspirations and organizational goals that are 
deemed crucial to translate the strategic goals to reality.

Strategic aspirations:

Strategic aspirations are the priorities that sprouted from our strategic goals, which detail in a practical and logical 
manner the strategic objectives of the organization.

Organizational goals:

Organizational goals are the primary goals set by the company that when accomplished, the strategic aspirations and 
strategic goals are achieved and hence the ultimate vision of the company is fulfilled.

These goals are achieved via strategic initiatives, which within them encompass a number of specialized projects spread 
across the organization, and collectively contribute to the progress of the initiatives. The achievement of these goals are 
measured by strategic KPIs. 

All of the different directorates work collectively to achieve these strategic goals on daily basis via achieving the different 
elements of the strategic initiatives and enhancing the performance of the different KPIs.

Enablers:

Enablers are the elements that empower the company to achieve its strategic goals such as transforming the culture to 
an attractive culture that fosters innovation and creativity, attracting talented employees and retaining them, achieving 
performance excellence in all of the company’s operations etc.. This is in addition to any other aspect that will enable 
the company’s directorates to successfully achieve the initiatives and improve the performance of the strategic and 
operational KPIs.

Over the next five years, the following 4 strategic pillars will be our focus:

• Growth and Sustainability

• Customer Delight

• Operational Excellence

• Performance Driven Organization

Priorities listed under each theme represent the broad areas that we focus on to deliver our strategic intent.

The strategy map was created in 2015 in alignment with ADWEA (DoE) and the sector companies. Since then, various 
strategic initiatives have been completed while many are currently in place to address these priorities.

1.4.3 Strategic Objective and Performance 

The Government of Abu Dhabi has set up high level objectives and policies to guide the evolution of the Abu Dhabi 
through the strategic direction of its Abu Dhabi 2020 Plan. ADDC, as part of the water and electricity sector, ensures 
that the water and electricity distribution infrastructure continues to develop consistent with this Abu Dhabi 2020 Plan. 

ADDC is fully committed to help empowering Abu Dhabi to achieve its vision of the future: “To continue to work on the 
establishment of a confident and secure society, and build a sustainable and globally open economy that has the ability 
to compete”.

The Strategic Asset Management Plan is the basis for delivery of ADDCs Asset Management Policy; efficient compliance 
with our business needs and achievement of our corporate goals. Consequently, we have developed an Asset Management 
Framework Strategy that is consistent with the requirements 

The principal objective of the asset management is to guide the acquisition, use and disposal of distribution system 
assets to provide the level of service required by customers in the cost-effective manner, encompassing the strategic 
planning, utilization, operations and maintenance, and disposal of all physical assets throughout its lifecycle.

ADDCs Asset Management Strategy focuses on our current and future capabilities in processes, information systems, 
people, tools, resources etc. and how we intend to develop our future capabilities to deliver ADDCs goals. 

This is achieved through the following objectives:

•  The 5-Year Planning Statements (Water & Power) shall govern asset creation, based on the Supply and Demand 
policy. Investment prioritization and optimization of CAPEX expenditure shall be ensured during any Asset 
creation. A business case, which clearly explains optioneering based on cost benefit analysis, risks and constraints, 
reliability and sustainability, shall be authorized by competent authorities for initiation of any new project.

•  The 5-Year Planning Statements (Water & Power) shall be closely aligned with long-term plans of Abu Dhabi, set 
out in the Abu Dhabi – 2030 Economic Vision. Close coordination between upstream companies and other 
stakeholders shall be managed to formulate a robust plan for the medium term (5-Years).

•  Timely delivery of strategic plan shall be accomplished by effective co-ordination with upstream companies, 
Government entities, developers, the supply chain, external consultants and contractors.

•  Efficient and cost effective Operation and Maintenance of all key assets shall be accomplished by adopting, 
Reliability Centered Maintenance (RCM) practices. The RCM module in MAXIMO shall be enabled and 
implemented to achieve this objective.

•  Asset Lifecycle Costing, conditional assessments and criticality of assets shall be the decision-making drivers for 
maintenance planning, refurbishment, replacement and disposal of assets.

•  Simple and effective monitoring of Asset performance by establishing appropriate KPIs and other performance 
indicators. Projected targets of KPIs and other performance indicators shall be carefully monitored and achieved 
to match with regulatory requirements and benchmarked with relevant international standards and best 
practices.

•  To prioritize appropriate initiatives (CAPEX & OPEX interventions)) in an optimum manner (SWOT analysis) to 
close performance gaps identified through evaluation of targeted performance indicators.

•  A systematic review and updating of existing Asset Data and Information in GIS and MAXIMO shall be carried 
out. Also, procedures shall be strictly implemented to capture correct and reliable asset data during network 
addition, cancellation or modification.
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• All relevant Legal, Regulatory and Statutory obligations shall be fully complied with.

•  Company risks to be managed by implementing a Risk Management Framework in all Asset management 
functions to adopt adequate methods of monitoring and controlling risks. The Risk Management Framework 
consisting of the Risk Management Procedure, Roles and responsibilities etc. will be formulated.

•  Feedback form all internal and external stakeholders shall be considered during any development of investment 
plans.

• To establish a prudent and documented process for third party asset take overs.

• Demand Side management

• Business Continuity Management

1.4.1 Stakeholder Requirements

ADDC has a number of different stakeholders. Their needs (and the risks that will arise if their needs are not met) need 
to be understood in order for informed asset management strategy. 

Therefore, it is important that ADDC understands needs and priorities and can make effective asset investment 
decisions.

Key Stakeholders

ADWEC

DoE

TRANSCO

ADDC/AADC
Developers

Public

IWPPs

ADNOC/
Dolphin 
Energy

Government
Authorities

GSEC

DoE

UPC
AD 2030 Plan

Consultants
& Contractors

The following table identifies the key stakeholders in the ADDCs Strategic Asset Management Plan and their requirements, 
these stakeholder needs (many of which are mandatory) provide the basis for development of ADDCs asset management 
objectives and the KPIs that are used to manage our assets. 

ADDC review and update the stakeholder requirements and preferences through an on-going process of formal and 
periodic communication and feedback.

STAKEHOLDER REQUIREMENTS INFLUENCE

DoE
To contribute to the overall groups aim.

Abide by the established policies and 
strategies set by them.

The parent Department. 
Draws and develops the governing 

policies and sector strategies to ensure 
the sector companies operate within the 

delegated authority granted.

ADWEC
Supply of Water/Electricity

Demand/Load Forecast
Water/Electricity Producer

TRANSCO
Continuous transmission of Water/ 

Electricity from producer end to ADDC/ 
AADC distribution network

Provides connections to supply water/ 
electricity as required

DoE

To meet all legal and regulatory 
requirements. To meet the license, codes 

and regulatory requirements through 
regulatory price control, incentivizing 

ADDC’s performance improvement and 
operational efficiency along the way.

Issues the License for ADDC/AADC to 
supply & distribute water and electricity. 

Sets the regulations for the Sector.
Align the regulatory framework to Abu 

Dhabi 2020 plan.

EC / GSEC

Approval of budgets. Sustainable 
development and high standard of living.
ADDC to align its strategic plan with Abu 

Dhabi 2020 plan and to meet its 
targets agreed for the sector strategic 

KPIs.

Major influence as DoE is a Government  
entity

DPM

(Department of Urban 
Planning & Municipalities)

Future infrastructure expansion plans.
Needs from ADDC to Align its growth 

plans with Abu Dhabi’s envisioned 
growth and ensure the successful 
execution of all its growth capital 

projects

Future Development Plans.
Acquiring full root approvals and permits 

related to ADDC capital projects.

Consultants & Contractors
Grant them fair terms and be transparent 
and reliable with our dealings with them 

Implementation of Asset Management 
Plan. Abide by the contracts agreements

Mega Developers
Water/Electricity to be connected/ 

supplied as requested
Demand/Load forecasts to plan 
infrastructure expansion plans

Customers A continuous supply of Water/Electricity.

Poor service to customers or an incident 
affecting health and safety or the 

environment could have a negative 
impact on ADDC/AADC reputation.
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1.5 Key Statistics Data

The key statistical figures with related to the existing electricity distribution network are enumerated in the table below 
and Appendix 1.1:

Asset Type Unit CR ER
Abu Dhabi 

Region 
CR+ER

Al Dhafra 
Region

ADDC Total

O/H lines (All voltage levels) km - 1,879 1,879 2,983 4,862

U/G cable (All voltage levels) km 6,025 23,703 29,728 5,672 35,400

Transformers (22/0.4 & 11/0.4 kV 
including PMT/GMT)

nos 6,512 12,787 19,299 4,062 23,361

Switchgear (bus bars) nos 4,431 9,541 13,972 2,325 16,297

Poles (Wood, Non Wood poles 
and H Frame) (All voltage levels)

nos - 17,866 17,866 21,005 38,871

Towers (All voltage levels) nos - 1,184 1,184 1,814 2,998

Grid & Primary S/S (Interface 
with TRANSCO)

nos 41 37 78 12 90

Primary S/S (33/11 kV) nos 2 161 163 122 285

Distribution S/S (22/0.4 & 11/0.4 
kV, SWS, PMT/GMT, RTR and 

3F/4F RMU)
nos 4,288 10,843 15,131 4,142  19,273 

Customer Numbers nos 187,807 149,708 337,515 30,392 373,355

Licensed Area km2 486 11,506 11,992 35,713 47,705

Embedded Generation (less than 
5MW)

Nos
Size

16 Nos.
4094.5 kW total

A geographical map presenting ADDC’s service area is presented in the below figure:
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2. System Characteristics and Operational Philosophy 

2.1 Governing Standards

 ADDCs electricity distribution system and its associated assets are designed and operated under the governance of the 
following set of regulation and standards:-

2.1.1 Law No. 11/2018 for establishment of DoE and replacing ADWEA and RSB.

2.1.2 Law No. 2/1998 issued by the Abu Dhabi Government to replace Water & Electricity Department. 

2.1.3  Water and Electricity Distribution and Supply License Rev 5 ED/ L01/008 

2.1.4  Distribution Code Version 3.0 (November 2005)

2.1.5 HV design guidelines (Feb 2018)

2.1.6  LV Design guidelines (Feb 2018)

2.1.7 ADDC Standards and Specification (June 2015)

2.1.8  Security of Supply standards (version 2.0 – February 2007), currently under update to version 3.0 

2.1.9 Engineering Recommendations (Limit of harmonics, unbalance and voltage fluctuation) 2005

2.2 System Characteristics

ADDC designs its electricity distribution system based upon a number of technical characteristics so that it fulfils the 
requirements of the regulations and standards. system fundamental characteristics are described below:

2.2.1 System parameters are briefed in the following table and Appendix 2.1 

sn Parameter Unit
Distribution System Voltages (kV)

LV 11 22 33

1 Design Voltage kV rms 0.4 11 22 33

2 Power Frequency Withstand kV rms 2 28 50 70

3 Lightning Impulse Withstand to Earth kV rms 75 125 170

4 Rated Frequency Hz 50 50 50 50

5 Short Circuit Levels kA 46 31.5 31.5 31.5

6 Harmonic Level % 5% 4% 3% 3%

7 Voltage Fluctuation Limits % 3% 3% 3% 3%

2.2.2  Harmonics: the THD (Total Harmonic Distortion) at different voltage levels are as above tables and as per 
Engineering Recommendation No.1 of Electricity Distribution Code.

2.2.3  Method of Earthing: generally ADDC distribution networks are solidly earthed at different voltage levels except 
at secondary side of the interface point with TRANSCO as the eathing method and size are determined by 
TRANSCO. 

2.2.4   Protection systems: 33 kV cables networks implements the cable line differential as the main protection and 
over current and earth fault as the backup protection, while 11 kV and 22 kV networks implements over current 
and earth fault as the main protection. 33 kV OHL implement distance function as the main protection 

2.2.5   System Automation: ADDC established its DMS facility in 2006 providing automated operation and control 
systems such as supervisory control and data acquisition (SCADA) for major parts of ADDC network. Recently 
ADDC floated 2 Nos. of contracts to extend DMS integration to cover all primaries, switching stations and 
substations feeding VIP consumers and other important substations in the distribution system in all regions.

2.2.6   Operating voltage: Standard operation voltages are 33, 22, 11 kV with band width of ± 6% and LV (0.4 kV) with 
band width of +10% and 6%

2.2.7   Voltage drop mitigation: In order to maintain the voltage at any point of the network within the above mentioned 
band width, all power transformers  are equipped with OLTC (on load tap changers) that works to maintain the 
voltage level at the low voltage side of the transformers within a range that allows the network operator achieves 
the permissible band width at any point of the system 

2.2.8   Power factor: Consumer at the LV level are required to maintain a minimum of 0.9 lagging power factor, while 
ADDC is required to maintain a ≥0.91 at TRANSCO interface point (As per The Electricity Wiring Regulations, 
Section 4.1.9) 

2.3 Selection of Assets 

The choice of network assets suitable to connect a specific demand is subject to many factors including geographical 
location, size and nature of the demand, available network voltage level within the vicinity of the demand area and the 
spread of demand distribution (i.e. load density). 

As an example, for connected load less than 500 kW it is usually connected on LV level, while a connected load up to 
5000 kW are usually connected via HV connection through a dedicated substation in common loop on 11 kV or 22 kV 
voltage level. 

On the other hand, connected load more than 5000 kW to be studied on case-by-case basis depending on the expected 
demand size as it may be connected via a dedicated 11 kV or 22 kV feeders or may require a dedicated primary substation. 

Based on ADDC technical specification, standards and regulations, the size and rating of network assets have been 
determined and can be summarized as per the below table:-
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Standard Substation Size and Rating

Substation type
Voltage ratio

kV

Transformers

Nos. Size (MVA)

ADDC Distribution S/S 11/0.4 1 or 2 0.5, 1.0, 1.5

ADDC Distribution S/S 22/0.4 1 or 2 0.5, 1.0, 1.5

ADDC Primary 33/11 3 or 4 20

TRANSCO Primary 132/11 4 40

TRANSCO Primary 132/22 4 60

Also, ADDC uses a standard cable sizes in its networks as follows:-

•  3cx300 mm2 for new 11 kV, 22 kV and 33 kV networks, meanwhile, existing networks have also, 3cx240 mm2 
and 3cx185 mm2 cable sizes.

• 4cx16 mm2 up to 4cx240 mm2 are commonly used for LV connections based on demand size.

2.4 System Configuration

2.4.1 Network Topology

Abu Dhabi Water & Electricity Company (ADWEC) is the sole buyer and seller of water and electricity in Abu Dhabi. 
ADWEC’s role is to guarantee a secure supply of water and electricity to consumers in the emirate; balancing both short 
term and long term supply and demand by efficiently utilizing Power  &  Water  Purchase  Agreements (PWPA), Bulk 
Supply Tariffs (BST) and Fuel Supply Agreements (FSA). 

Abu Dhabi Transmission & Dispatch Company (TRANSCO) is responsible for the safe, secure and reliable transmission 
of water and electricity from IWPPs to the distribution networks, the supply of electricity to non-embedded customers 
in addition to supplying the Northern Emirates. 

Abu Dhabi Distribution Company (ADDC) and Al Ain Distribution Company (AADC) manage the last mile in the water 
and electricity supply chain. Both companies are responsible for the distribution and supply of water and electricity to 
consumers across the emirate.

ADDC’s service area covers the entire Abu Dhabi Emirate except Al Ain, ADDC service area comprises of three regions 
i.e. Central, Eastern and Al Dhafra. 

Generally, the electricity network in each region is independent of other regions’ networks with the exception of minor 
cases. Such as substations usually located on the border of a region fed from the neighbouring regions due to the change 
of the municipal boundaries change over the previous years and the absence of the existing networks from the respective 
region in the boundary area.  

2.4.2 Connection to the Transmission System

ADDC electricity network is interfaced with TRANSCO network at different voltage levels, namely 33kV, 22kV and 
11kV; this applies to all regions except for WR where 33 kV and 11 kV are the only interface point voltages with TRANSCO.

Details of interface points with TRANSCO are presented in Appendix 2.2 (220/33 kV and 132/33kV) and Appendix 2.3 
(132/22 kV and 132/11kV)

2.4.3 Configuration

The 11 kV network typically operated in two standard modes:-
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1.  Open loop configuration (either from same primary or as interconnection between different primaries) as shown in 
the below diagram:

2. Switching station configuration as shown in the below diagram

On the other hand, the 22 kV network mainly operated in open loop configuration. 

The low voltage (LV) network is operated in a radial network mode..
ADDC adopt the (N-1) security of supply standards while planning and operating its MV networks, this ensures that 
during emergency condition when a network element is out of service (planned or unplanned), the remaining network 
elements shall be operated without violating the stipulated operational measures and security criteria. 

2.5 Detailed Asset Data

ADDC detailed assets list and evolution in the past five years is presented in Appendices 2.1 to 2.9 while Appendix 2.10 
presents the geographical maps of the three regions under ADDC service area showing the locations of Interface point 
with TRANSCO as well as ADDC primary substation.

2.1 Table Standard system parameters

2.2 Table Asset Data - TRANSCO Grid Substations

2.3 Table Asset Data - TRANSCO Primary Substations

2.4 Table Asset Data – ADDC Primary Substations

2.5 Table Asset Data - Distribution Substations

2.6 Table Asset Data - Cables and Over-head Lines

2.7 Table Transformation Capacity

2.8 Table Automation

2.9 Table Reactive Power Compensation

2.10 Geographical Map Location of Electrical Assets

2.6 Asset Forecast

Asset forecast for the next 5 years is presented in the most right columns in tables 2.2 to 2.6. Asset forecast methodology 
is determined based on the type and voltage level of the assets as follows:-

• Forecasted 33/11 kV primaries Nos. and 33 kV cables length are calculated based on planned projects only.

•  Forecasted 22/0.4 kV distribution substations and 22 kV cables length are calculated based on the expected 
assets to be handed over to ADDC as it is usually done by developers only.

•  Forecasted 11/0.4 kV distribution substations and 11 kV cables length are calculated using the smoothed 
exponential trending function available in EXCEL (2016) to predict the base, low and high scenario forecast with 
0.95 confidence interval.  

•  Forecasted LV cables length are calculated using the smoothed exponential trending function available in EXCEL 
(2016) to predict the base, low and high scenario forecast with 0.95 confidence interval.  
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3. Demand and Energy Forecast

3.1 Introduction

Demand and Energy forecasting is a fundamental requirement of the development for a secure, reliable and economic 
electricity distribution network system. Forecast refers to projected requirements determined using a systematic 
process of defining future demand in sufficient quantitative detail to permit important system expansion decisions to 
be made. The demand forecast is used as a basis for the distribution system enhancement, reinstatement, development 
and expansion. 

Accurate forecasts lead to substantial savings in operating and maintenance costs, increased reliability of power supply 
and delivery system, and correct decisions for future development. However, even with the best available information, 
basically, forecasting is an inexact science as it is open to the occurrences of various unpredictable events that may vary 
the future demand. Prediction of future demand may call for revising the estimate at regular intervals to take care of 
new policies and changes in socio-economic trends. 

The forecasts included in the document involve subjective judgements and analysis, which are subject to significant 
uncertainties and contingencies, many of which are out of the control of ADDC such as economic growth rate, population 
growth rate and change in consumer behaviour, which are linked to the same economic reasons.

Peak demand and energy usage within an electric utility system grow for only two reasons, new customer’s additions 
and growth in demand of the existing customers. The bulk of load growth on most power systems is due to addition of 
new customers. There are two widely used methods for load forecasting. First one is the Econometric Regression/
Trending and the second is Simulation based. 

The applicability and usefulness of each method depends upon the data availability, user segmentation, extent of 
details and accuracy required. The trending methods use historical load/energy data to determine future growth. The 
simulation methods are based on an engineering approach in which end use of energy is used to forecast the future 
growth. The basic difference between the two approaches is that the trending involves extrapolation of past growth into 
the future, whereas in simulation method, the end use statistics & growth of appliance, land, floor area etc. are used to 
forecast the load. 

Trending may be based on linear, polynomial or other functions, depending upon the past pattern of growth. As trending 
method is used only where historical information on load demand is available, the same therefore, can only be applied 
to the existing developments. For all new areas, simulation method is applied as the load demand can be forecasted 
based on the end-use statistics & growth of appliance, land, floor area etc.

3.2 Peak Demand Forecast Approach

Trending' is being used for each primary substations serving specific existing (already developed) and developing areas, 
for which past primary peak loads history is available. For new developing areas, having no past load record, 'Simulation 
Method' based on land use or floor area  is used to validate load demand figures given by mega developers. Trending 
technique is applied in order to forecast the peak demand for each individual Primary and summed up in order to reach 
peaks for each region and total system peak. The methodology adopted is based on the assumption that the future 
trend of demand is similar to the historic trend of demand growth. This is generally the case, as long as there were/are 
no major changes in the past or in future in the economic and social conditions, which drastically affect the normal 
trend of peak demand.

3.2.1 Trending 

Various steps being followed by the Electricity Planning Engineers of respective areas in carrying out the 'Trending 
Method' to forecast the peak demand for each primary substation (bottom up) are detailed below:

i.  Entire service territory (region wise) is divided into a number of groups, i.e. (a single 132 kV or 33 kV substations or 
group of substations usually geographically close and having similar consumption pattern and interconnected.

ii. Historical data is collected for individual primary substation peaks for the longest possible timeframe.

iii.  Yearly natural growth load forecast is carried out by calculating the CAGR (Cumulative Average Growth Rate) for the 
past primary (group of primaries) load history as a guide line for trending pattern and then using a best fit curve to 
the past primary (group of primaries) load history by using trending functions available in EXCEL such as straight 
line, second order polynomial, exponential and power functions to estimate the next 5 years demands..

iv.  Steps ii & iii are repeated for all the primaries in the entire service territory to forecast the demand expected on 
individual PRY’s.

v.  Forecast obtained in ‘step iv’ is modified to consider planned load transfers between PRYs and also to consider 
exceptional bulk load requirement as provided by the Customer Services Directorate, if any (short term only), which 
is not likely to be reflected in the trend.

vi.  Region-wise forecast or total system forecast is carried out by calculating the sum of individual PRYs peak forecast 
from step v for each region and adding the region wise Mega Development loads that are not part of the Actual 
historical peak.

vii.  Yearly load forecast reviews are carried out after receipt of the current year actual demands to check the accuracy 
of the demand forecast carried out in the previous year.

3.2.2 Simulation (land Use/Floor use):  

For all major new developments, their maximum demand would be computed based on the area usage by applying 
appropriate specific load densities and diversity factors.

3.2.3 Forecast Validation:  

To validate the bottom up approach described above, a top down approach is also carried out for the overall peak 
demand of ADDC (excluding TRANSCO’s connected EHV customers). The top down forecast uses the smoothed 
exponential trending function available in EXCEL (2016) to predict the base, low and high scenario forecast with 0.95 
confidence interval.  

3.2.4 Improvement of Forecast Methodology Accuracy:  

DoE’s appointed consultant M/s Poyry, has prepared a list of recommendations for the improvement of the forecast 
process in all DoE companies, accordingly, a steering committee led by ADWEC is in place to put a road map for the 
implementation of the recommendations. ADDC is already on the road of implementing these recommendations 
wherever applicable, as a start using Forecast sheet feature of EXCEL 2016 that uses an exponential smoothing trending 
function and confidence interval of 95% can be set to predict the base, low and high forecast scenarios. Also, ADDC is 
in the process to hire a consultant for further improvement of the demand methodology and accuracy along with 
preparation of Master plan study for specific areas (ER) in 2018 CAPEX. 
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 A summary list of POYRY’s recommendations is shown below:-

Type No. ACTION

In
pu

ts

1.1 Collect a robust set of historical demand data

1.2 Revise procedure for collation of embedded projects data

1.3 Compile information on transitory factors

1.4 Collect information on structural demand drivers

2.1 Embed a systematic data checking process

3.1 Define the data to be acquired from other sector companies

3.2 Develop templates for data exchange with other sector companies

3.3 Prepare for setting up of shared data repository

Pr
od

uc
ti

on

4.1 Analyze historical demand data and define principles for its normalization

4.2 Normalize the available historical demand data

4.3 Set up procedure to normalize demand on an ongoing basis

5.1 Define principles and procedure governing the production of forecasts

5.2 Adjust the available "historical demand series for step changes

5.3 Incorporate the impact of changes in structural demand drivers

6.1 Upgrade the forecasting and data analysis tools

7.1 Develop scenarios in collaboration with ADWEC

7.2 Develop principles and procedures to apply scenarios

Re
po

rt
in

g

8.1 Prepare a table of required forecast outputs by application

9.1 Define and agree structure and contents of reporting forecasts

9.2 Arrange channels for publication of forecast reports

9.3 Set up programme of events to share results of demand forecasting research

3.3 Evolution of Historical Peak Demand

3.3.1 Historical Data 

Peak demand considered in this report includes the demand of all customers fed from ADDC distribution network and 
excludes the demand of the customers fed directly from TRANSCO network (but currently billed by ADDC).

Distribution Network operated by ADDC is divided into three main regions, namely Central Region, Eastern Region and 
Al Dhafra Region. The electricity demand all over Abu Dhabi Distribution company coverage area has increased at a 
larger pace with an average annual growth rate of 6.2%, varying annually between 1.0% to 11% from 2002 to 2017. The 
detailed peak demand data in different regions for years 2002-2017 is provided in Appendix 3.1. 

The historical peak demand in each region and ADDC total for the years from 2002 to 2017 in different regions; is shown 
in the below table and Figure:

Region 2002 (MW) 2017 (MW)
% Growth  
2002-2017

Average growth (%)

CR 1392 2195.8 158% 3.1%

ER 686 3110.1 452% 10.6%

WR 325 659.5 203% 4.8%

Total 2403 5965.4 248% 6.2%

Historical Peak Demand Evolution (2002 – 2017)
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Peak demand considered in this report includes the demand of all customers fed from ADDC distribution network and 
excludes the demand of the customers fed directly from TRANSCO network (but currently billed by ADDC).

Distribution Network operated by ADDC is divided into three main regions, namely Central Region, Eastern Region and 
Al Dhafra Region. The electricity demand all over Abu Dhabi Distribution company coverage area has increased at a 
larger pace with an average annual growth rate of 6.2%, varying annually between 1.0% to 11% from 2002 to 2017. The 
detailed peak demand data in different regions for years 2002-2017 is provided in Appendix 3.1. 

3.4 Historical Peak Demand Forecast Accuracy

The accuracy of peak demand forecast carried out by ADDC over the past 5 years are presented in Appendix 3.2. The 
peak load record for 2017 of individual regions and total of ADDC demand for 2017 compared with the 2017 estimates 
in the previous planning statements back to 2013-2017 planning statement issued in June 2012 is presented in Appendix 
3.2. The accuracy of ADDC total demand forecast is summarized in the following table.

1 year ahead 2 year ahead 3 year ahead 4 year ahead 5 year ahead

-0.46% -8% -12% -18% -19%

It is noted that the forecast accuracy is within 10% band (ADDC KPI) for the first 2 years as the data for natural growth 
(LDN) and mega development projects realization are available and credible for this period, 

Beyond this period the uncertainty in future demand realization increases hence the accuracy start to fall outside the 
10% bandwidth, however, ADDC is continuously working with other stakeholder (internal and external) to minimize the 
errors in the forecast taking into consideration Poyry’s report  recommendations.

3.5 Peak Demand Forecast 

Based on the historical peak demand data and methodology described above, the peak demand on individual interface 
point with TRANSCO has been developed for the period of 2018 till 2023 reflecting the forecasted loading of primary 
substations (existing and proposed) considering forecasted load growth reflected on each primary and considering the 
load transfer plans wherever applicable.

The detailed peak demand forecast for individual primaries data is presented in Appendix3 Table 3.3, while the individual 
regions and ADDC total forecast is presented in Appendix 3.1 and shown in the below figure. 

Forecast validation using Top Down approach has been also carried out as described in item 3.2.3 and results in 
comparison with bottom up approach are as shown below:-

Bottom Up
Forecast

Top Down
Base Scenario

Top Down
Low Scenario

Top Down
High Scenario

2017 5,965 5,965 5,965 5,965

2018 6,229 6,218 5,993 6,442

2019 6,553 6,470 6,111 6,828

2020 6,752 6,722 6,231 7,213

2021 7,073 6,974 6,346 7,602

2022 7,511 7,226 6,455 7,997

2023 7,747 7,478 6,557 8,398

CAGR% 4.45% 3.84% 1.59% 5.87%

Since the main purpose of peak demand forecast exercise carried out by ADDC is for the optimal planning of future 
required primaries and Grids capacities required to meet the demand while fulfilling the required licence conditions and 
other codes, the bottom up approach shall be considered as the main forecast of ADDC.
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Based on the described above, It is estimated that the ADDC Peak Demand Forecast using Bottom-Up approach 
(aggregate sum of interface point forecast) for the year 2023 shall reach 7747 MW with an average annual growth rate 
of 4.45% for the period 2017- 2023

This is excluding Non-embedded customers such as ESI (Emirates Steel Industries) and ADNOC loads which are fed 
directly at transmission network. The future demand for these loads are obtained from ADWEC’s week 7 report (the 
most likely scenario) and added to the above estimated demands, accordingly total ADDC region forecast for the year 
2023 including ESI and ADNOC is estimated to be 9774 MW as per the below table:-

ADDC ESI ADNOC Total

2017 5,965 422 820 7,207

2018 6,229 422 974 7,625

2019 6,553 422 1,122 8,097

2020 6,752 422 1,203 8,377

2021 7,073 422 1,331 8,826

2022 7,511 422 1,488 9,421

2023 7,747 422 1,605 9,774

3.6 Embedded Generation

Currently, there are 16 Nos. embedded generation plants with sizes more than 50 kW and less than 5000 kW connected 
to ADDC network, information about these plants are given in Appendix 3 Table 3.4

3.7 Energy Forecast 

3.7.1 Methodology

An econometric approach to calculating the forecast is used by ADDC’s Customer Service Directorate, as described by 
the following methodology. This approach was developed in line with the recommendation of consultants Poyry in their 
2016 Electricity Demand Forecasting Review project:

• Historical billing data is retrieved from the Customer Care & Billing system for all customer accounts

•  This billing data is cleaned and transformed to provide information regarding historical consumption and active 
customer numbers by customer category, at monthly granularity, over the period from 2009 to 2017.

•  For each category, stepwise, multivariate regression analysis is used to develop a predictive model for average 
daily consumption per account. A variety of independent variables including trend, Heat Index (a combination of 
temperature and humidity) and price are tested for statistical significance, and are incorporated within the final 
model if they appear to be significant with a confidence level of at least 95%. 

• Similar predictive models are also developed for the number of active customer accounts in each category.

•  The two sets of models for average consumption and number of accounts are then combined to forecasts for 
total consumption per category over the next five years.

• The assumptions used in developing that forecast are:

• that there will be no further tariff changes;
• that the weather will be the average of that experienced in Abu Dhabi over the previous five years; 
• other, trend-based changes observed in the average consumption per account will continue; and
• customer account numbers will continue on their recent  (typically around three years, but in some cases 

longer) growth paths.

3.7.2 Forecast Model

This approach is used to develop an aggregated forecast using a hierarchical time series, where the forecast for each of 
the disaggregated series adds up exactly to that of the aggregated series, ensuring a coherent forecast.

Both bottom-up and top-down approaches are used by in order to strike the right balance between availability of high 
quality data over a sufficiently long time series, conciseness of the model and expediency of production. 

The hierarchical categories used are shown in the following diagram. Individual predictive models are developed for 
each of the categories shown in the middle column of the diagram. 

These outputs from these models are then aggregated to develop the overall forecast. They are also disaggregated into 
each of sub-categories used for tariff definitions as shown in the right hand column, which are then used for revenue 
projection and tariff setting.
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3.7.3 Forecast Results

Historical and forecast energy consumption (in TWh) from 2009 until 2022 is presented in Appendix 3 Table 3.6 and is 
shown in the below figure:

During the period 2009 to 2017, the compound annual growth rate (CAGR) in electricity consumption was 9.8%, with 
a sharp increase during 2015 and a marked slowdown in the following two years that appears to be associated with both 
tariff change and a slowdown in economic growth. As the graph shows, growth is expected to continue at a slower rate 
over the period 2018-2023 compared to the historical trend, with a compound annual growth rate of 3.6%.

•  The largest category and the most significant contributor to growth is expected to remain the Commercial, 
Government & Agriculture category, which accounts for approximately 50% of total consumption.

•  Industrial demand (of which ADNOC is by far the most significant part) showed very rapid growth until 2014 
followed by a major step change in 2015 that was associated with new ADNOC facilities. The growth rate is 
expected to be significantly lower over the next five years and no further step changes are anticipated. However 
it is important to note that since the ADNOC tariff increased by 200% in 2017, they have turned to self-generating 
for a significant part of their power requirement during over the last year. Any future reduction in the ADNOC 
tariff could bring some of this demand back to the transmission network. Conversely, it is likely that if Industrial 
tariffs remain at their current levels, other large industrial customers may choose to develop their own generation 
capacity, removing load from the system.

The Residential category as a whole is expected to grow relatively slowly at a CAGR of 1.5%. Consumption of UAE 
nationals is expected to continue to grow at a rate of 5.2% per year, driven by a continued steady increase in customer 
numbers. However overall residential growth is expected to be constrained by the significant decline in the number of 
expat accounts that is currently being experienced, combined with a declining trend in average consumption of expat 
accounts which appears to be driven by tariff change, a migration of expats from villas to apartments and a shift in the 
building stock towards centrally-cooled buildings. Future change in economic circumstances could affect these 
projections, but as expat consumption is a relatively small category, the impact of this is not likely to be material.

3.7.4 Accuracy & Validation of the Forecast

As this is the first year in which ADDC has developed a bottom-up forecast using this methodology, no data is available 
on historical forecast accuracy. Previous forecasts have used figures provided by ADWEC in their Week 7 forecast, and 
that document contains ADWEC’s own narrative on the historical accuracy of their forecasts and the reasons for any 
deviations between forecast and actuals.

However in order to validate the results against other studies, comparisons were made with economic data provided by 
Statistics Centre Abu Dhabi and the Department of Economic Development, and also with the most recent Week 7 
forecast from ADWEC.

Considering the economic comparison first, it is important to note that GDP was not used as an independent variable 
in the econometric model used to develop the forecast. However most studies into electricity load growth demonstrate 
that one of the most significant drivers of growth is general economic activity as measured by GDP.

So in order to cross-validate the results, a comparison was made between historical non-oil GDP (sourced from Statistics 
Centre Abu Dhabi) over the period 2009-2016 and total electricity consumption during the same years, as shown in the 
chart below:

As expected, a very strong correlation was found between the two variables: the R squared value shows that almost 
98% of the variance in consumption can be explained by changes in GDP. It seems reasonable to assume that this link 
will continue into the future, and the following table demonstrates that ADDC’s forecast for electricity consumption 
growth is closely aligned with forecast non-oil GDP growth provided by the Department of Economic Development.
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Period
Forecast electricity consumption 

CAGR
Forecast non-oil GDP CAGR

2017-2023 3.6% 3.9%

As a further cross check, our forecast was compared with the Week 7 forecast for Abu Dhabi & Al Dhafra Region 
developed by ADWEC for generation planning and fuel purchasing, as shown in the table below:-

Period
ADDC growth 

forecast
ADWEC growth 

forecast
Discrepancy

2018 + 3.2% + 7.0% - 3.8%

2019 + 3.3% + 6.5% - 3.2%

2020 + 4.0% + 4.9% - 0.9%

2021 + 3.7% + 3.7% -

2022 + 3.9% + 3.6% + 0.3%

Although the growth rates forecast by ADDC for 2018 and 2019 are considerably lower than ADWECs, they are much 
more consistent over the next three years.

3.8 Historical and Forecasted Load Factor

Load factor is the ratio of total energy (KWh) used in the billing period divided by the possible total energy used within 
the period, if used at the peak demand (KW) during the entire period.
Additionally, the load factor is used to validate the energy and demand forecast, i,e, to ensure that the forecasted trend 
of both Energy and Peak demand having  nearly similar patterns. Annex 3 Table 3.9 shows the historical load factor from 
2005 till 2017 based on ADWEC’s provided information for ADNOC and ESI loads being connected directly connected 
at transmission level. The historical load factor shows a steady increase from 0.46 in 2005 up to 0.63 in 2017.

Based on the derived peak demand forecast and energy forecast, the calculated future load factor for 2018 till 2023 is 
presented in Annex 3 Table 3.9, ranging between 0.58 and 0.62, which shows a consistency in the forecast trend of peak 
demand and energy.

3.9 Demand Side Management

ADDC has developed a strategy and implementation plan for Demand Side Management that was approved by the 
Regulation & Supervision Bureau in January 2015. This programme, under the brand name “Tarsheed” is intended to 
contribute towards an overall per capita reduction in electricity and water consumption of 20% by the year 2030.
Notable aspects of the programme are highlighted below:

•  This DSM Strategy identified eight Wave 1 initiatives that cover both electricity and water; and which are intended 
to reach customers across Residential, Government, Commercial, and Industrial sectors.

•  A Customer Education programme was launched in January 2017 during Abu Dhabi  Sustainability Week. 
This initiative intends to raise awareness of the need for conservation of resources among residential customers 
and provide them with practical advice to help them do so. A Customer Code of Practice for the Efficient Use of 
Electricity and Water to define the communication channels that will be used to inform and educate its customers 
was developed and approved by DoE.

•  An education programme was also launched for Government and Commercial customers. Using more technical 
and specific advice and guidance, this programme aims to help facilities managers in large office buildings to 
reduce consumption associated with cooling, lighting, building envelope and landscaping/irrigation. At the 
request of GSEC, a Manual on the Efficient Use of Electricity in the Government Sector and Guidance on Efficient 
Use of Water in Non-Residential Facilities were developed and issued to government entities in Abu Dhabi.

•  The “Kafa’ati” building retrofit initiative targets electricity and water savings across 5 million m2 of floor-space 
in over 3,000 buildings. This initiative will use the Energy Service Companies (ESCOs) to finance and implement 
building retrofits, guaranteeing customers significant savings on their bills without the need for up-front capital 
investment. ADDC has worked with stakeholders including ADWEA, AADC and Department of Economic 
Development to register qualified ESCOs to work in Abu Dhabi and will shortly launch initial tenders.

•  Studies have been developed for six representative industrial customers to identify best practices that could be 
employed to reduce electricity and water consumption. Recommendations were based on interviews, site visits, 
and analysis of customer energy utilization data. A best practice guide is under preparation that will enable other 
industrial customers in Abu Dhabi to benefit from this work.

•  A pilot project has been initiated to study the opportunity to reduce the consumption of desalinated water for 
landscape irrigation in large landscaped areas, through efficient irrigation practices, use of soil additives to aid 
water retention and the use of plants and trees suitable to the local environment.
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4. System Capacity and Studies

4.1 Introduction:

Power system modelling is of a great importance to successful planning, operation and management of electricity 
networks. Long term planning can be optimized through the application of Power System Modelling software. 

The software serves to provide a platform where simulations of different network scenarios can be performed and 
analysed in an offline environment such that the future operation of the networks can be optimised and planned 
appropriately. The application of PSS-SINCAL software is used in ADDC to exercise this engineering approach.  Power 
system modelling is carried out to ensure that the optimization of long term planning is achieved accordingly. 

In distribution network planning, power system studies and analysis through simulations are carried out to identify any 
weak points, deficiencies and reinforcements requirements in the existing networks. 

This is as well applied to all proposed future expansions, reinforcements and modifications with considerations to the 
expected/forecasted new loads in the 33/11 kV Primary Substations. This chapter presents the sample simulations 
carried out using PSS SINCAL software and the summary of results for the 33 kV networks only.  

4.2 Network Modelling Methodology

Network Modelling methodology shall follow the following steps:

4.2.1 Data Collection and Data Validation

•  Receive network data during system peak load in 2017 from Network Management Division (NMD) as Peak Load 
Records tables and Single Line Diagram (SLD).  

• Collect equipment data from GIS such as cable length, cable size, transformer capacity… etc.

• Validate data, send discrepancies to NMD for clarification and confirmation.

• Create tables for Peak Load Data for each primary and power transformers for 2017 records.

4.2.2  Missed Data and Assumptions

•  Calculate load for each transformer from 11kV load data tables as Active Power (P) and Power Factor (Calculated 
from P & Q values).

•  Calculate the peak load active power P (MW) using the current readings (in Amps) and assuming 0.91 Power 
factor for cases that P, Q & PF are not available.

• Calculate the peak load from 33kV side data if data is not available at 11kV side of the transformers

•  Collect data for Breaking Capacity (KA) for each primary circuit breaker from Electricity Maintenance Division 
(EMD).

4.2.3 Load Forecast Data

•  Send final data (Active Power and Power Factor) for each transformer in 2017 to Electricity Network Strategy & 
Planning Section (ENS&P).

• ENS&P to prepare total load forecast for each primary for years from 2018 to 2023.

• Calculate annual growth rate for each primary from the ratio between Apparent Power of Consecutive years.

• Perform load forecast for each transformers using the calculated growth rate.

4.2.4 Network Modeling

• Perform network modelling using SLD received from NMD and data from GIS.

• Model Future primaries as per future plans received from ENS&P as well as cables and transformers data

• Input load data as per final load forecast data tables.

4.3 Data considered for analysis:

Data considered in this study to model entire 33kV network is obtained from the following sources:

1. Network Management Division (DMS)

• Latest 33kV network connectivity Single Line Diagram

• Annual peak load details

• Capacitor Bank details

2. Asset Information Section (GIS)

• Line (Cable & OHL) length and conductor size details

• Transformer Capacity details

3. Abu Dhabi Transmission & Dispatch Company (TRANSCO)

• Calculation of Infeeder input details from TRANSCO 7-Year planning statement

• Power Transformers details from TRANSCO 7-Year planning statement

4. Electricity Network Strategy & Planning (ENS&P)

• Annual Load Forecast Report

PSS SINCAL-Power System Simulation SIEMENS Network Calculation is used to carry out all Power system studies and 
it has a broad range of calculation methods that can be used for planning purpose. The following Modules of the 
software are predominantly used and listed as follow:

• Load Flow calculation 

• Short Circuit calculation

Resistance, reactance and other values considered for modeling different cable sizes in PSS SINCAL is presented in 
Appendix A4 -4.5 
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4.4 Load Flow Analysis:

The Load Flow calculation conducted for existing 33 kV network and its proposed future network expansion including 
new 33/11 kV primary substations and the suggested network modifications for existing network. The main objective of 
this study is to simulate and evaluate the future expansion in its steady state condition (normal operation) for planning 
purpose. The LF study is conducted for base year (2017) and for 2018 and following five years 2019, 2020, 2021, 2022 
and 2023 while considering the operational conditions of 2017 (i.e. Transformers parallel operational mode, Capacitor 
Banks as on 2017, etc..). Load flow results shown in SLD format are presented in Appendix A4 – 4.1

4.4.1 Number of 33/11kV Primary Substations Exceeds 6% voltage drop

Table: Number of 33/11kV Primary Substations Exceeds 6% voltage drop

Region Area 2017 2018 2019 2020 2021 2022 2023

CR Abu Dhabi Island 0 0 0 0 0 0 0

ER Mussafah 3 3 3 3 3 3 3

Bani Yas 0 0 1 1 0 1 0

Shahama 0 0 0 0 0 0 0

WR Liwa 0 0 0 0 0 0 0

Sila 4 4 4 0 0 0 0

Madinat Zayed 0 0 0 0 0 0 0

Ruwais 4 5 6 0 0 0 0

GHTGPRY1 0 0 0 0 0 0 0

Mirfa 3 3 3 5 5 5 5

4.4.2 Number of 33kV Feeders Exceeds 100% Loading

Table: Number of 33kV Feeders Exceeds 100% Loading

Region Area 2017 2018 2019 2020 2021 2022 2023

CR Abu Dhabi Island 0 0 0 0 0 0 0

ER Mussafah 2 8 8 0 0 0 0

Bani Yas 1 6 6 10 2 2 2

Shahama 0 0 0 0 0 0 0

WR Liwa 0 0 0 0 0 0 0

Sila 0 0 0 0 0 0 0

Madinat Zayed 1 0 0 0 0 0 0

Ruwais 0 0 0 0 0 0 0

GHTGPRY1 0 0 0 0 0 0 0

Mirfa 0 0 0 0 0 0 0

4.4.3 Number of 33kV Transformers Exceeds 100% Loading

Table: Number of 33kV Transformers Exceeds 100% Loading

Region Area 2017 2018 2019 2020 2021 2022 2023

CR Abu Dhabi Island 0 0 0 0 0 0 0

ER Mussafah 0 0 0 0 0 0 0

Bani Yas 0 1 3 4 2 3 3

Shahama 0 0 0 0 0 0 0

WR Liwa 0 0 0 0 0 0 0

Sila 0 0 0 0 0 0 0

Madinat Zayed 0 0 0 0 0 0 0

Ruwais 0 0 0 0 0 0 0

GHTGPRY1 0 0 0 0 0 0 0

Mirfa 0 0 0 0 0 0 0

4.4.4 Number of Overloaded 33/11kV Primaries 

Table: Number of Overloaded 33/11kV Primaries

Region Area 2017 2018 2019 2020 2021 2022 2023

CR Abu Dhabi Island 0 0 0 1 0 0 0

ER Mussafah 5 5 4 1 1 1 0

Bani Yas 10 10 7 7 1 1 1

Shahama 1 2 1 1 1 0 0

WR Liwa 1 2 1 0 0 0 0
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Sila 0 0 0 0 0 0 0

Madinat Zayed 1 1 1 0 0 0 0

Ruwais 1 1 1 1 1 1 1

GHTGPRY1 1 1 1 0 0 0 0

Mirfa 0 0 0 0 0 0 0

4.5 Short Circuit Analysis

Short Circuit (SC) calculation conducted to analyse three phase short-circuit fault current under the normal operating 
conditions of the entire 33 kV power distribution network and the 11 kV side of the 33/11 kV transformers in order to 
ensure that the network elements are not subject to a fault levels that exceeds its rated short circuit design values as 
per ADDC standards. Short circuit results shown in SLD format are presented in Appendix A4 – 4.2. The analysis of the 
short circuit results shows that none of existing or future networks shall be subject to a 3 phase fault levels that exceeds 
its rated capacity.

4.6 Asset Utilization

Asset utilization is reported as part of the Sector KPIs as per DoE method of calculation for the Distribution Assets 
Utilization KPI to be provided to GSEC. The Distribution Asset Utilization is calculated for all ADDC regions and for 33/11 
kV Primary Substations Level including 33kV private customers who might be operating at a secondary voltage level 
less than 11 kV (i.e 6.6, 3.3 kV such as industrial furnace, Tabreed, etc…). The Asset utilization KPI considers the firm 
capacity as the n-1 capacity of primary substation that have more than one 33/11kV transformer. In cases where there 
is only one transformer in the substation, the firm capacity shall be considered as the installed capacity.

The % utilization shall be calculated as follows:

Utilization =
ΣTotal Peak Load of the Primary Substation

X100
ΣFirm Capacity of the Primary Substation

The utilization calculation as per 2017 based on system peak load conditions measured at 11 kV side is presented in 
Appendix A4 – 4.3 and summarized in the below table :

Region CR ER WR ADDC

%Utilization  78.7%  56.6% 44.9%  53.8%

4.7 Demand Transfer Capability 

ADDC Electricity Distribution Network is designed based on ADDC Planning Criteria & Design Philosophy. Available 
interconnectors between 33/11 kV primary substations are used wherever applicable to increase the security of power 
supply with minimum cost and avoid power supply interruption in case of primary substation outage. The demand 
transfer capability between 33/11 kV primaries depends on relative location of 33/11 kV primaries to each other, actual 
load reading at the same time and is typically carried out on the 11 kV network level where switching stations are 
available. This is a case-by-case study and is carried out by operation planning team’s part of routine contingency 
planning studies.

No load transfer capability can be due to the below reasons:

• Availability of spare panel however non-availability of capacity in the primary

•  Availability of capacity however no spare panel in the primary due to dedicated feeders, non-realization of the 
load till date, Express Feeders….. etc.

4.8 Security of Supply Non-compliance 

Currently, there are 34 nos. locations where Security of Supply standard are not met, and a derogation applications 
were submitted to DoE .

Details of current measures in place and final resolution plans are presented in Appendix 4, Table 4.4.

4.9 Reactive Power Compensation

Appendix A2 Table 2.9 provide details of capacitor banks in ADDC network ADDC total Reactive Power Compensation 
in 2017 is presented in the below table.

Capacitor Banks Count

 CR ER WR Total

132/22 kV 4 24 - 28

132/11 kV 117 27 3 147 

33/11 kV                -   185 50 235 

Total 121 236 53 410 

Capacitor Banks Installed Capacity

CR ER WR Total

132/22 kV 48 288 - 336

132/11 kV 1,352 324 36 1,712

33/11 kV - 1,110 259 1,369

Total 1,400 1,722 295 3,417
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As per the Transmission code, ADDC is required to maintain a minimum power factor of 0.91 lagging at the secondary 
side of the interface substations.  Individual PF at interface points with TRANSCO is showing in the following table:

SN PRIMARY PF

Central Region

1 ADPSNEW 0.84

2 CONFPRY 0.96

3 E01PRY1 0.96

4 E04PRY 0.94

5 E08PRY NR

6 E09PRY 0.96

7 E11PRY 0.85

8 E12PRY2 0.85

9 E14PRY 0.95

10 E15PRY 0.98

11 E16PRY 0.94

12 E18PRY 0.95

13 E18PRY2 0.92

14 E19PRY 0.92

15 E25PRY 0.88

16 E25PRY2 0.93

17 E40GPRY1 0.90

18 E48PRY 0.88

19 E48PRY2 0.96

20 MRMLPRY 0.93

21 REMGPRY1 0.97

22 REMGPRY2 0.97

23 REMGPRY3 0.97

24 REMGPRY4 0.97

25 SDTGPRY1 0.98

26 SDTGPRY4 1.00

27 SDTGPRY5 NR

28 SDTGPRY6 1.00

29 SOWGPRY1 0.96

30 W01PRY 0.87

31 W02PRY2 0.95

32 W09PRY 0.86

33 W13PRY 0.97

34 W17PRY 0.91

35 W24PRY2 0.97

36 W39PRY 0.93

37 W41GPRY1 0.95

38 W42PRY1 0.98

39 W47PRY 0.95

40 W59PRY 0.95

41 W59PRY2 0.98

Eastern Region

1 ARPPRY 0.92

2 BAHPRY 0.96

3 CDPRY3 NR

4 CNTGPRY 0.99

5 GNTGPRY1 0.88

6 GICGPRY 0.91

7 HFRPRY1 NR

8 ICAGPRY1 0.96

9 ICAGPRY2 0.96

10 KHAPRY1 NR
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11 M12PRY2 NR

12 MBZPRY5 NR

13 KHAPRY3 0.95

14 MOSGPRY NR

15 MOSPRY 0.94

16 RAHGPRY1 0.94

17 RAHGPRY2 0.99

18 S18PRY 0.94

19 SHEPRY 0.95

20 SHSPRY1 NR

21 SMHGPRY NR

22 SMKGPRY1 NR

23 SMKGPRY3 NR

24 SNKPRY2 85.00

25 TWLPRY 1.00

26 TWLGPRY2 0.82

27 WTBGPRY3 0.93

28 WTBPRY 0.93

29 YASPRY1 0.99

Al Dhafra Region

1 BABGPRY2 NR

2 DLMGPRY1 0.94

3 GHTGPRY NR

4 LWAGPRY1 NR

5 LWAGPRY2 NR

6 LWAGPRY3 NR

7 LWAGPRY4 NR

8 MDZGPRY1 NR

9 MRFGPRY NR

10 RWSGPRY NR

11 SILGPRY NR

12 SRBPRY 1.00

Generally, ADDC is complied with this requirement. However, some interface points primaries had a PF less than 0.91 
during the time period of the peak load record. An explanation and analysis of these cases is presented in Appendix 4.6., 
these cases is being investigated for the operative conditions of these capacitor banks and its control devices to make 
sure it would operate as appropriate in the upcoming years.
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5. Performance Measurement

5.1 Introduction

The ADDC network performance is assessed by SAIFI (System average interruption frequency index) , and SAIDI (System 
average interruption duration index) .SAIFI and number of faults represent the health of the system and effectiveness 
of the maintenance regime whereas SAIDI represent the promptness with which the customers are reconnected 
following an outages. These indices are calculated as per the interruption reporting guide lines issued by DoE (formerly 
RSB).

5.2 SAIFI and SAIDI Statistics

5.2.1 SAIFI

SAIFI is calculated using the following formula.

SAIFI =

 Total number of customer interruptions 
in the year

Total number of connected customers at the 
year end

Figure 5.1 presents the historical Total  System Average Interruption Frequency Index (SAIFI) for the last five years. It has 
shown a significant improvement from year 2012 to year 2017, wherein SAIFI figure was reduced from 1.89 Interruption 
per customer in year 2012 to 1.28 Interruption per customer in year 2017. 

Figure 5.1 Total System Historical SAIFI

Figure 5.2  presents the historical  region wise  System Average Interruption Frequency Index (SAIFI). The Central Region 
SAIFI has shown a downward trend from year 2012 to year 2016. It has slightly increased from 0.36 Interruption per 
customer in year 2016 to 0.35 interruption per customer in year 2017.

The Eastern Region SAIFI has shown a downward trend from year 2012 to year 2017, in year 2017, Eastern Region SAIFI 
value has improved to 1.55 Interruptions  per customer, the lowest region SAIFI figure recorded in ten years .

The Al Dhafra Region SAIFI has shown upward and downward trend from year 2012 to year 2014 and further improved 
to 6.08 interruptions per customer in year 2015. In year 2017, Al Dhafra Region SAIFI figure has improved to 5.56 
interruptions per customer.

Figure 5.2  Historical  (SAIFI) Region wise

SAIDI is calculated with the following formula.

SAIDI =

 Total customers minutes lost in inter-
ruptions in the year

Total number of connected customers at the 
year end

Figure 5.3 presents the historical Total System Average Interruption Duration Index (SAIDI) for the last five years. It has 
shown a significant improvement from year 2012 to year 2015, wherein SAIDI figure was reduce from 204.4 minutes per 
customer in year 2012 to 145.6 Minutes per customer in year 2015, slightly increased in 2016. However SAIDI figure has 
significantly improved in year 2017 to 117.5 minutes per customer. 
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Figure 5.3 Total System Historical SAIDI

Figure 5.4  presents the historical  region wise  System Average Interruption Duration Index (SAIDI). The Central Region 
SAIDI has shown a downward trend for the past Six years. It has significantly improved from 73 minutes per customer 
in year 2012 to 27 minutes per customer in year 2017, the lowest region SAIDI figure recorded in ten years.

The Eastern Region SAIDI has shown a downward trend from year 2012 to year 2014, in which SAIDI significantly 
improved from 279 minutes per customer in year 2012 to 174 minutes per customer in year 2014. The SAIDI figure has 
slightly increased in year 2015, however  in year 2017, Eastern Region SAIDI value has improved to 135 minutes per 
customer, the lowest region SAIDI figure recorded in ten years .

The Al Dhafra Region SAIDI has shown upward and downward trend from year 2012 to year 2014 and further improved 
to 614 minutes per customer in year 2015. In year 2017, Al Dhafra Region SAIDI figure has improved to 575 Minutes per 
Customer. 

Figure 5.4  Historical  (SAIDI) Region wise

5.2.2 Proposed Performance Targets

The performance targets for every year are set, based on improvement obtained from the previous year and performance 
projects and initiatives expected benefits to improve the SAIDI and SAIFI with a goal to achieve  SAIFI of 0.97 interruption 
per customer and SAIDI of 95.7 minutes per customer by 2020. Methods to improve performance can either attempt 
to reduce the fault rate or minimize its impact through preventive maintenance activities, also automation and 
performance improvement initiatives/programs which are presented in section 5.1.9.

The following table is summarizing the targets total system SAIFI and SAIDI for the next five years is attached in Appendix 
A5 Table 5.5

Table 5.5: Proposed Targets: SAIDI and SAIFI

System KPI 2018 2019 2020 2021

SAIFI 1.50 1.16 0.97 0.91

SAIDI 141.3 114.3 95.7 90.8

5.3 Worst  Performance Feeders

ADDC monitor the performance of individual OH lines and cables. Reporting on our worst performing feeders helps to 
identify and develop appropriate action plans to improve the poor performance and to address broader issues if any 
with these feeders. Table 5.6 in the annexure are the Top 50 worst performing   feeders. The ranking shown in the table 
are based on highest on Customer Minutes loss, Customer interrupted and incident of outage of the feeder.  These 
circuits contribute 48% to the unplanned Customer Minutes Loss and 40% unplanned Customer Interrupted of Overall 
ADDC. The worst performance circuit includes 26 Nos. from Eastern region and 24 Nos. from Al Dhafra Region. Most of 
this circuit are predominantly OHL circuits. Also presented are the number of outage per major components. Most of 
the failures were due to failures of OHL components. There are 101 Nos. of interruptions on failure due to OHL Insulator, 
97 Nos. of interruptions due to Failure of Switch (VMSF/VMS), 76 Nos. of interruptions due to OHL Jumper failure,   and 
268 Nos. of interruptions due to HV fuse blown and 113 Nos. of interruptions due to OHL transient fault. Detailed 
information is presented in Table 5.6 Appendix A 5.6

ADDC prioritize the worst performance feeders in the condition monitoring and  prioritize preventive maintenance 
activities of OHL as short term solution. Also, as long term solution, ADDC has initiated project for refurbishment of 
OHL and, installation of auto-reclosure. Detailed information is presented in Table 5.6 Appendix A 5.6

5.4 Asset Reliability

Asset Reliability can be measured by calculation of the failure rate of the asset portfolio. Asset failure (or fault) rate is a 
direct measure of the number of recordable events per system length/numbers, and provides a tool for understanding 
trends and anomalies in underlying network performance, and is defined as: “The failure rate per 100 km of OHL and 
Cable network length associated with distribution network failure and failure rate per 1000 nos. for equipment for a 
period of time.

Table 5.7.1 Appendix A 5.7 presents the Cable and Overhead line (OHL) failure rate, As found failure rate for 11 KV Cable 
has increased by 21% during year 2017 as compared to that of year 2016. Most of the failure on 11kV Cable was due to 
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Cable Joint Failure and third party damage. To mitigate further increase on the failure rate of Cable, condition monitoring 
on cable using very low frequency (VLF) or Damped AC offline technology is proposed. 

This is to identify cable that has high probability of failure and due corrective action before failure happen. On the other 
hand, Fault rate on 11kV OHL and 33kV OHL has reduced by 16% and 40% respectively during year 2017 as compare 
to that of 2016.The favourable climatic condition and prioritization of worst OHL for preventive maintenance has 
significantly reduced nos. of transient fault incidents for 11kV OHL (from 316 Nos. to 230 Nos.) and  33 kV OHL (18 Nos. 
to 8 Nos) during  year 2017 compared to that of year 2016.Also aggressive tree trimming activity and more line patrolling 
helped to reduce transient faults. 

The Two performance  improvement projects for OHL in Al Dhafra region that was completed in year 2017 reduced nos. 
of OHL permanent fault on the identified circuit included in the project from 54 nos. in year 2016 to 16 Nos. in year 
2017.

The 33KV and 22KV  Cable has also  23% and 42% reduction in failure rate in year 2017 as compared to that year 2016. 

Table 5.7.2 presents the Transformer Failure rate per 1000 units, as found failure rate for 11/0.415 KV Pole Mounted 
Transformer and 33/11 KV Power Transformer has increased by 49% and 1% respectively in Year 2017 as compared to 
that of year 2016. All other type of Transformer,  Asset failure rate has reduced by following rate; 11/0.415KV Pole 
Ground Transformer by 22%  and  22/0.415KV Transformer by 9% during year 2017 as compared to that of year 2016. 

In order to  mitigate the further increase in failure rate of Pole Mounted Transformer, Contract No. D-104559 for OHL 
in eastern region and Tender No. D-107054 for OHL Al Dhafra region are planned.  

Table 5.7.3 presents the Switchgear Failure rate per 1000 units, as found failure rate for 11KV Switchgear has reduced by 
27% and 22KV Switchgear has increased by 8%  in year 2017 compared to that of year 2016.  Also found that there is 
no recorded failure for 33KV Switchgear and  LV Switchgear (at distribution substation) during the year 2017.Systematic 
replacement of distribution equipment are already planned to avoid further increase.

5.5 Supply Restoration

Supply restoration details based on time taken at operating voltage level is presented in the following ranges. 

• Interruptions cleared and supply restored within an hour

• Interruptions cleared and supply restored more than an hour & less than 3 hours.

• Interruptions cleared and supply restored more than 3 hours & less than 24 hours

• Interruptions cleared and supply restored more than 24 hours

Figure 5.5 below presents the region wise comparative number of interruption per supply restoration ranges per voltage 
level for year 2016 and year 2017 for all outages (Planned & Unplanned).

Figure 5.5 Comparative number of interruption

The number of outages for 11&22KV network in Central Region has reduced from 974 Nos. in 2016 to 474 Nos. of 
outages in 2017. The numbers of outages that was cleared and supply restored within an hour has reduced by 19%, 
Interruptions cleared and supply restored more than an hour & less than 3 hours has reduced by 75% and Interruptions 
cleared and supply restored more than 3 hours & less than 24 hours by 33% as compared to that of 2016. 

The reduction was due to less numbers of planned outages during year 2017. There are 265 numbers of planned outages 
in 11/22KV Network in Central Region in 2017 compared to that of 538 nos. of planned outages in year 2016. 

The number of outages for 11&22KV network in Eastern Region has reduced from 2,367 nos. of outages in 2016 to 2,162 
Nos. of outages in 2017. The numbers of outages that was cleared and supply restored within an hour has reduced by 
10%, Interruptions cleared and supply restored more than an hour & less than 3 hours has reduced by 11% and 
Interruptions cleared and supply restored more than 3 hours & less than 24 hours by 3% as compared to that of 2016. 
The reduction was due to less numbers of unplanned outages particularly on HV fuse blown and transient tripping on 
OHL in year 2017 compared to that of year 2016. With regards to 33KV network outages in eastern region, it shows 
significant reduction on numbers of outages, from 54 nos. of outages in 2016 to 29 Nos. of outages in 2016.

The number of outages for 11&22KV network in Al Dhafra Region has reduced from 1,949 nos. of outages in 2016 to 
1,731 Nos. of outages in 2017. The numbers of outages that was cleared and supply restored within an hour has reduced 
by 1%, Interruptions cleared and supply restored more than an hour & less than 3 hours has reduced by 20% and 
Interruptions cleared and supply restored more than 3 hours & less than 24 hours by 6% as compared to that of 2016. 

The reduction was due to less numbers of unplanned outages particularly on HV fuse blown and transient tripping on 
OHL in year 2017 compared to that of  year 2016. Also observed that the numbers of outages in the 33KV network in Al 
Dhafra region has reduced from 100 nos. in 2016 to 70 nos. in 2017.  Supply restoration from 2012 to 2017 is shown in 
appendix A 5.8. 
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5.6 Distribution System Losses

Electricity system losses affect the operation of every network operator and in extreme cases can threaten financial 
sustainability of company and the entire energy sector. The network losses broadly classified into Technical losses and 
Non-technical losses. 

Power network inherently consume and lose a portion of energy distributed in the network, which is termed as technical 
losses, and other losses due to unregistered customer meters, defected customer meters, thefts and illegal connections, 
unread meters, unbilled meters and unmetered connections imperfect commercial process etc. is termed as Non-
technical (commercial) losses.

ADDC was following up this difference since 1999 to insure high performance in managing the network planning, 
operation, maintenance, metering and billing.

Data Collection and Methodology of Losses Calculation

Units Entering ADDC Description of Source Data

Bulk/Grid Supply Points 
with TRANSCO including 

Embedded Generation 
entry.

The metering data downloaded & collected by TRANSCO LDC as per the MDEC instruc-
tion then validated and finalized by DCVS (data collection & validation system) the 

same data reflected in ADWEC monthly BST invoice.

RASCO entry Reported by remote area team.

MASDER PV Included in TRANSCO LDC data

Al Ain feeders
AADC installed MDEC complaint meters on the 7 feeders in Al Khazna grid S/S feeding 

ADDC customers, the data collected remotely to TRANSCO LDC

5.6.1 Loss Calculation

Direct Losses calculation is the difference between units entering and units exiting ADDC Network over the units 
entering ADDC network multiplied by 100. 

      Historical Losses as per TA report (Audited Data)

Year 2012 2013 2014 2015 2016 2017

Loss % 1.83 4.78 1.84 3.9 4.42 2.64

    
Target KPI for energy losses is presented in the below table and Appendix A 5.9

Year 2017 2018 2019 2020

Loss % 6.5 6.0 5.5 5

5.7 Connections Timelines

The average connections time has been dramatically reduced from 260 days in 2012 down to 49 days in 2017, ADDC 
target is to reduce it to 30 days by 2020 and beyond Appendix 5, Table 5.10 (shown below) presents the connection time 
distributed over the standard 5 steps.

2012 2013 2014 2015 2016 2017 2018 2019 2020

LDN 8 4 3 2 2 2 2 2 1

Drawing 10 3 3 2 2 3 2 2 2

CTA 139 70 51 54 74 36 31 26.5 21

Inspection 38 9 6 6 9 6 5 4 4

SA 65 4 6 3 3 2 2 2 2

Total 260 90 69 67 90 49 42 36.5 30

5.8 Challenges and Proposed Solutions

The reliability performance of ADDC network is mostly driven by the performance of overhead lines and cable 
components. Table 5.11 and 5.12 presents the SAIFI and SAIDI per components percentage contribution to  the ADDC 
unplanned SAIFI and SAIDI. 

The percentage contribution of OHL component to the unplanned SAIFI and SAIDI of overall ADDC is 52% and 59% 
respectively, in which 28% and 37% respectively was contribution due to OHL Permanent Fault, 14% and 16% 
respectively was due to OHL Transient Fault and 10% and 6% respectively was due to OHL HV Fuse blown .

HV Cable component has the second highest percentage contribution to the  unplanned SAIFI and SAIDI of ADDC 
network at 27% and 23% respectively in year 2017 and average of 24% and 22% respectively for the last Six years. 

Table 5.11: Component SAIFI percentage contribution to the  ADDC unplanned SAIFI

Component
Component Percentage Contribution to the ADDC Unplanned SAIFI 

2012 2013 2014 2015 2016 2017 Average

HV Cable 17% 23% 23% 27% 25% 27% 24%

OHL Permanent 
Fault

16% 19% 23% 24% 27% 28% 23%

OHL Transient Fault 38% 31% 22% 22% 17% 14% 24%

OHL HV Blown 7% 9% 9% 11% 12% 10% 10%
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HV Equipment 6% 6% 10% 6% 8% 9% 8%

HV Transformer 1% 2% 2% 2% 1% 2% 2%

LV Component 7% 4% 3% 3% 2% 3% 4%

Other Component 7% 6% 8% 5% 7% 8% 7%

Table 5.12: Component SAIDI percentage contribution to the  ADDC unplanned SAIDI

Component Component Percentage Contribution to the ADDC Unplanned SAIDI 

2012 2013 2014 2015 2016 2017 Average

HV Cable 17% 21% 23% 25% 21% 23% 22%

OHL Permanent 
Fault

27% 29% 30% 32% 35% 37% 32%

OHL Transient Fault 33% 28% 22% 24% 22% 16% 24%

OHL HV Blown 3% 4% 4% 4% 5% 6% 4%

HV Equipment 7% 6% 8% 6% 8% 8% 7%

HV Transformer 1% 3% 3% 1% 2% 3% 2%

LV Component 7% 4% 4% 3% 3% 3% 4%

Other Component 4% 4% 6% 5% 5% 4% 5%

Initiation of performance improvement projects focusing on OHL and Cable components that has significant contribution 
to the SAIDI and SAIFI to improve the reliability performance to meets the requirements of the Bureau and stakeholders. 
This includes priority for preventive maintenance on worst performance feeders and initiation of performance 
improvement projects. Table 5.13 presents the performance improvement project and timeline.

Table 5.13: Performance Improvement Projects

Phase
Budget Code/ 
CR Number

Project Name Region
Planned/ 

Actual 
Start Date

Expected/ 
Actual 

Commissioning 
Date

Co
m

pl
et

ed D-103318
Replacement of insulator  and 

Refurbishment of OHL in Coastal Areas of Al 
Dhafra Region

WR Jan-16 Apr-17

D-103147
Replacement of insulator and fitting of 33 

KV Abu Al Abyad OHL
WR Mar-15 Jun-17

Ru
nn

in
g

D-104559
Construction works for replacement of both 
33kV and 11kV insulators and refurbishment 

of OHL in Eastern Region
ER Dec-17 Dec-19

Te
nd

er
in

g

D-107054
Construction Works for  Replacement of 

deteriorated OHL like VMS, LA, PMT, Jumper 
Etc. in Al Dhafra Region

WR Aug-18 feb-20

D-105810

Integration of Abu Dhabi Eastern and 
Central Region (Abu Dhabi Island) Switching 
Stations and Package Units to be Controlled 

and Monitored from DMS 

AD and 
ER

June-18 Dec-21

D-105811

Integration of Abu Dhabi Al Dhafra Region 
Grid, Primary, Package Units and Switching 

Stations to be Controlled and Monitored 
from DMS 

WR May-18 Oct-21

D-106929
Construction Works to install Auto-

Reclosure, Sectionalizer and Fault Passage 
Indicators in Al Dhafra Region – Phase I

WR July-18 July-20

Pl
an

ni
ng

OPEX

Condition Assessment of Cable Network 
and Life Enhancement along with 
associated projects for necessary 

intervention

All Dec-18 Dec-20

18EAPD001
Replacement of OHL bare conductor with 
aerial covered conductor for OHL circuits  

with trees problem in Eastern Region
ER Jun-19 Sep-20

18EAPD002
Replacement of porcelain insulator, 

defective OHL component and 
Refurbishment of OHL in Al Dhafra Region

WR May-19 May-21

18EAPD003

Installation and automation of auto 
reclosures, fault passage indicators, 

electrical switchgear panels in Eastern 
Region-CAPEX Second stage

ER Sep-19 Sep-21

18EAPD008
Replacement of OHL bare conductor with 
aerial covered conductor for OHL circuits  

with trees problem in Al Dhafra Region
WR Sep-19 Dec-20

 Providing Mobile Generators All 2018 2020

 High Voltage Live Maintenance All Apr 2018
Continuous 

Activity

 
Secondary Substation Automation in All 

Regions
All 2018 2020
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6. Asset Management

6.1 Asset Management Strategy
This Strategy Framework provides a roadmap for the “line of sight” initiated by Asset Management Policy to achieve the 
Vision of ADDC as detailed in the Strategic Plan. This Document defines what ADDC intends to achieve from its Asset 
Management activities and cascaded across the organization to all involved in fulfilling Asset Management Strategy 
related obligations, including external stakeholders where appropriate.

The scope of the Strategy Framework comprises all assets related to the supply and distribution of Electricity and 
potable Water within the licensed area of ADDC.

6.1.1 References 

This strategy supports a number of key ADDC Policies and in turn is supported by many Strategies. The list below details 
these but not intended to exhaustive

• Asset Management Policy (PL.AMD.01)

• Supply and Demand Policy (PL.AMD.03)

• Risk Management Policy (PL.AMD.04)

• Asset Creation Policy (PL.AMD.05)

• Asset Management Data & Information Policy (PL.AMD.06)

• Stakeholder Management Policy (PL.GN.02)

• Operations Policy (PL.OM.05)

• Asset Maintenance Policy (PL.OM.06)

• Network Service Policy (PL.OM.07)

• Asset Disposal Policy (PL.OM.08)

• Business Continuity Management Policy (PL.GN.03)

• Business Continuity Management Strategy (ST.GN.03)

• Business Continuity Management Framework and Methodology (MN.GN.02)

• Asset Management Strategy Frame work(ST.AMD.01)

• Supply and Demand Strategy (ST.AMD.02)

• Project Delivery Strategy (ST.AMD.03)

• Risk Management Strategy (ST.AMD.04)

• Asset Data & Information Strategy (ST.AMD.05)

• Asset Disposal Strategy (ST.AMD.01)

6.1.2 Strategic Objectives & Performance

The principal objective of the asset management is to guide the acquisition, use and disposal of distribution system 
assets to provide the level of service required by customers in a cost-effective manner, encompassing the strategic 
planning, utilization, operation and maintenance, and disposal of all physical assets throughout its life. 

The Asset Management Strategy Framework focuses on current and future capabilities of the organization, its processes, 
information systems, people, tools, resources etc. and how to organization intend to develop its future capabilities to 
deliver its organizational goals. This is achieved through the following objectives:

•  Asset creation based on Supply and Demand Policy, shall be governed by 5-year planning statement. Investment 
prioritization and optimum of Capex expenditure shall be ensured during any Asset creation. A business case 
which clearly explains optioneering based on cost benefit analysis, Risks and constraints and reliability and 
sustainability shall be authorized by competent authorities’ for initiation of any new projects.

•  The 5 –year planning statement shall be closely aligned with long term plans of Abu Dhabi, set out in Abu Dhabi 
2030 economic vision. Close coordination between upstream companies and other stakeholders shall be 
managed to formulate a robust plan for the medium term (5 years)

•  Timely delivery of strategic plan shall be accomplished by effective coordination with upstream Companies, 
Government entities, Developers, the supply chain, External consultants and Contractors.

•  Efficient and cost effective Operation and Maintenance of all key assets shall be accomplished by adopting 
Reliability Centred Maintenance practice. The RCM module in Maximo shall be enabled and implementation to 
achieve this objective.

•  Asset Lifecycle Costing, assessment and criticality of assets, shall be the decision making drivers for maintenance, 
refurbishment, replacement and disposal of assets. 

•  Simple and effective monitoring of Asset performance by establishing appropriate smart KPIs and other 
performance indicators. Projected targets of KPIs and other performance indicators shall be carefully monitored 
and achieved to match with regulatory requirements and benchmarked with relevant International standard and 
best practices.

•  To prioritize appropriate initiatives (CAPEX & OPEX) interventions) in an optimum manner (SWOT analysis to 
close performance gaps identified through evaluation of targeted performance indicators.

•  A systematic review and updating of existing Asset Data and Information in GIS and Maximo shall be carried out. 
Also procedures shall be strictly implemented to capture correct and reliable asset data during any network 
addition. Cancellation or modification

•  Managing company risks by implementing a Risk Management Framework in all Asset Management functions to 
adopt adequate methods of monitoring and controlling risks. The Risk Management Framework consisting of the 
Risk Management Procedure, Roles and Responsibilities etc. will be formulated.

•  All relevant Legal, Regulatory and statutory obligations shall be fully compiled by appropriate application of this 
strategy.

•  This Asset Management Strategy should be fully supported by the company management, effectively 
communicated to all relevant stakeholders, and reviewed regularly to ensure that it is fit for purpose in meetings 
Asset Management Policy and Strategic Planning Statement.

•  Company risks will be managed by implementing a Risk Management Framework in all Asset Management 
function to adopt adequate methods of monitoring and controlling risks. Feedback from all Internal and external 
stakeholders shall be considered during any development of investment plans.
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• To establish a prudent and documented process for third party asset take overs.

•  DSM strategy is intended to achieve significant reduction in water and Electricity consumption while ensuring 
the benefit of the programmes are distributed across a broad range of customer segment.

•  To implement an effective Business Continuity Management (BCM) Program in order to continue performing 
essential functions and services that meet our customers’ expectations in and after an emergency, crisis or 
disaster that could have resulted in a business disruption across our licensed area. 

6.1.3 Deliverables

• The Major Deliverables of these Strategy areas follows.

• 5-Year Planning Statements and week 48 submission (Load forecast).

• Annual CAPEX & OPEX

• Operational Contingency Plan

• Summer Reliability Assessment

• Annual Maintenance Plan

• Risk  Register

•  Capturing of all major Network KPIs and Internal functional KPIs for planned delivery on annual basis. Major 
network KPI includes SAIDI, SAIFI, equipment failure rate etc. Internal KPI includes efficiencies of internal 
departments based on projected Annual Goals.

• Realistic projection of network performance to meet regulatory requirements from external Stakeholders.

• Need for the Projects.

• Business case for all project initiative that Include:

• Cost Benefit Analysis

• Optioneering

• Reliability and sustainability study

• Risk Analysis

• Evaluation to ensure compliance of Health Safety and Quality requirements.

• Life Cycle Cost Analysis.

• Performance reporting and Gap Analysis.

• Prioritization of CAPEX projects based on performance Gap Analysis. 

• SWOT analysis to prioritize initiatives.

6.2 Asset Age Profiling and condition monitoring

6.2.1 Asset Lifecycle Cost Plan

Asset Lifecycle cost plan is to implement the asset life costing procedure that was recently adopted. The main reason 
for adopting Asset life costing procedure is to compare maintaining a desired level of service at the lowest life cycle cost 
with the most appropriate cost for replacing an asset. It helps in making decisions in a timely matter which would result 
in delayed investments.

The process for computation of Life Cycle Cost is as follows:

Step 1:    Determine useful life cycle of an asset based on estimated length of time during which the asset is able to 
deliver a given level of service.

Step 2: Estimate value of each cost element that will be incurred in every year.

Step 3: Calculate Net Present Value of each element, for every year (over its time period) 

Step 4: Summation of Present Values (PV) 

Step 5: Analysis 

Asset Life cost analysis can be completed to help determine whether the asset should be maintained or replaced, taking 
into account specific energy and asset efficiency.

6.2.2 Condition Monitoring

The condition monitoring of all network elements are an ongoing process usually clubbed with Preventive Maintenance 
plan. However, some non-intrusive condition monitoring cannot be expedited such as power transformers as ongoing 
process. Such critical cases are outsourced to external agencies.

Once condition monitoring is carried out as ongoing process, asset condition code is applied on each individual 
equipment. This code helps to categorize asset conditions such as very good, good, moderate, poor and about to fail. 
This value is a major input for replacement policy described below. Sample distribution transformer asset age profiling 
against condition is shown on figure below. 

Appendix A6 Table 6.1.1 to A6 Table 6.1.4 presents the age profile and condition monitoring for different elements of the 
distribution network

6.3 Asset Replacement Policy

Assets are replaced as per below mentioned points in the asset replacement procedure and also this methodology has 
been developed based on the Asset Disposal Policy: 

• Personnel safety.

• Condition monitoring results.

• Performance statistics such as failure frequency, outage duration and number of occurrences.
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• Criticality of Assets (based on type of customers).

• Network criticality (such as N-1 compliance)

• Life cycle cost

• Age of assets.

• Obsolescence.

• Feedback from field staff.

• Environmental hazard if any

Major replacement capital projects are planned based on Asset risk numbers(ARN) of network assets which is calculated 
based on asset condition code and criticality After performing the analysis based on procedure template the prioritization 
of replacement projects will be carried out as per below table.

ARN 0-15 16-40 41-60 61-80 81-100

Replacement

Plan

No 
replacement 

plan 

No 
replacement 

plan in 5 years

Include in the 5 
year plan Lower 

priority

Include next 
year CAPEX

Urgent

Execution

required

6.4 Asset Replacement Priority
The priority of asset replacement is based on above table indicated above. However, for emergency cases where asset 
condition code shows a chance of immediate failure of assets shall be replaced on emergency ground. However, all 
major capital expenditure for refurbishment/replacement are planned based on above criteria of asset risk number 
calculated as per procedure.

6.5 Asset Replacement 

Table 6.1.5 given below presents the replacements that are proposed to be carried in the future years based on condition 
assessment and other relevant factors as per asset replacement procedure.

Table 6.1.5 Proposed Action  based on Asset Replacement Procedure

S N Proposed Actions Justification/Drivers

Planned/
Actual 
Start 
Datel

Planned/ 
Actual 

Completion  
Date

1

Replace Electricity Distribution 
equipment such as RMU and 

distribution transformers, 
switchgears and package units 

Replacement is based on Asset condition, 
performance and criticality as stated in the 

asset replacement procedure. 
Jul-18 Jul-20

 2
Replacement of Feeder Pillar and 

Service Turret 
Asset condition is poor ,old age, failure 

frequency is high, non-availability of spare 
parts etc.

Sep-18 Sep-20

3
Replacement/refurbishment of 

old On load tap changers of 
Power transformers in all region.

Based on number of operations, condition 
and old age of OLTC’s.

Dec-18 Dec-20

4
Replacement of 33/11kV power 

transformers in Central and 
Eastern region

The purpose of the project is to prevent 
failure of the identified 7 Nos. of 33/11 KV 

Power Transformer in Eastern Region,  which 
are in poor condition and  have already 

reached the end of life.

Jul-18 Jul-20

5
Replacement of 33/11kV power 
transformers in Al Dhafra region 

The purpose of the project is to prevent 
failure of the identified 5 Nos. of  33/11 KV 

Power Transformer in Al Dhafra Region,  
which are in poor condition and  have 

already reached the end of life.

Jun-17 Jun-19

6
Replacement/Refurbishment of 
Primary Substation Equipment’

Asset condition is poor, old age, non-
availability of spare parts , high failure rate 
due to design and manufacturing defects,  

safety, etc.

Oct-18 Oct-20
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7
Replacement   of existing DC 

system in primaries and package 
units in

The purposed of the  project is to prevent 
failure of the identified DC System of  31 
Nos. of Substations which can result in 

failure to detect and clear faults, resulting in 
catastrophic damage to the network and 

affect the security of supply.

Jun-18 Jun-19

8
Refurbishment of old 33kV GIS 

swgr type ZV2 at. primaries 
Substation by OEM

Isolator faults frequently occurred in ZV2 
type GIS breaker.  Total refurbishment of 

these old breakers are required. These type 
of faults can only be fixed / repaired 

correctly and properly by manufacturer 
specialist

Sep-18 SEp-19

9

Replacement   of existing 33/11 
kV Primary Substation with 2 

Nos., 10MVA PU at Medium wave 
substation and replacement of 

Power Transformer at Short Wave 
Substation in Eastern Region 
(Under Consultancy Contract 
D-10103; Mott MacDonald)

Asset condition is poor, old age, non-
availability of spare parts , safety, design 

deficiencies,  Environmental issues (using Oil 
circuit Breakers) etc.

Nov-18 Nov-20

10
Replacement of SHAHAMA  

Primary

Asset condition is poor, old age, non-
availability of spare parts , safety, design 

deficiencies,  Environmental issues (using Oil 
circuit Breakers) etc.

Oct-18 Aug-21

11

Replacement of deteriorated low 
voltage distribution (replacement 

of low voltage panels in 
secondary distribution stations)

Replacement is based on Asset condition, 
performance and criticality as stated in the 

asset replacement procedure.
Jul-19 Jul-21

6.6 Asset Disposal 

ADDC developed Asset Disposal procedure to dispose or recover assets to realize value and minimize the cost and risks 
associated with non-operational assets. ADDC will undertake this in a manner which best meets the needs of the 
business, environment, statutory requirements, and stakeholders and will implemented in 2017. Asset Disposal is the 
process of evaluating every option available with its costs and risks for each asset to find the most optimum option.

Options Description
Cost*
(NPV)

Benefits

Risk Category Equipment Life
Imporvement in 
Asset Reliability 

(SAIDI) and SAIFI

Option No. 1 Replacement To be estimated Low Risk Life = 30 years
High

(CML, CI)

Option No. 2 Retrofitting To be estimated Low Risk
Extended Life = 

5 years
Medium

 (CML, CI)

Option No. 3
Frequent 

Preventive 
Maintenance

To be estimated High Risk
Extended Life =

1 year
Low

 (CML, CI)

Option No. 4 Refurbishment To be estimated High Risk
Extended Life = 

2 years
Low

 (CML, CI)

Option No. 5 Do Nothing To be estimated High Risk
Extended Life = 

0 year
Low

 (CML, CI)
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7. Expansion Plans and Connection Opportunities

7.1 Expansion Plans

One of the core objectives of ADDC is “To support the rapid development of Abu Dhabi Emirate as the utility service 
provider of choice”. ADDC is committed to supply electricity to the customers under its jurisdiction following the 
license regulations and in compliance with its commitments in terms of the readiness to handle the new requests for 
power supply whenever encountered.

In order to have a safe a reliable power supply system to all the existing and new customers, ADDC is planning the 
following main type of schemes for implementation:

• New Growth Projects

• Replacement/Refurbishment/Reinforcement Projects

• System Improvement Projects

To be in line with the increasing demand due to natural growth and due to mega developments, ADDC is initiating new 
projects to cater this demand in an effective and techno economically feasible manner. For the natural growth, ADDC 
is proposing new schemes in each CAPEX. For Mega Developments, ADDC is reviewing the Developer Consultant’s 
design and overviewing the construction activities directly or through an ADDC Consultant or through a mutually 
agreed single Consultant.

7.2 5 Year Investment Plan for 2019-2023

The identification of projects for 5 Year Investment Plan (2019-2023) has been aligned with ADDC 2016-2020 Strategic 
Plan as follows:-. 

7.2.1 Load Related Projects

The main strategies envisaged under Growth & Sustainability based on which Load Related projects have been identified 
are shown below:

1. Preparing distribution network growth plans that support the urban and economic growth of Abu Dhabi. 
2. Building a smart and sustainable distribution network that meets the demand and supports rationalization of 

consumption. 
3. Planning and construction of a smart, effective, robust and sustainable distribution network. 
4. Building and managing the Smart Grid for the instantaneous control of the distribution network
5. Effectively managing and executing all distribution network growth projects

7.2.2 Non- Load Related Projects

The main strategies linked to the identification of Non-Related Projects are given below: 

1. Safely operating and controlling the distribution network, maintaining a continuous efficiency of operation

2. To lead all operations with the highest excellence standards which shall crown the company as the quality model 
in Abu Dhabi

3. Fully complying with international standards and measures of quality and safety
4. The robustness of the periodic maintenance plans related to all elements of the network and  instant response to 

emergencies and direct repair

ADDC will identify the areas where enhancement or new networks are to be implemented. This will be proposed in the 
next year CAPEX with the budget estimate / 5 Year investment Plan. These projects will be initiated once the CAPEX for 
the respective year is approved list of CPAEX projects is presented in Appendix A7 Tables 7.1 and 7.2 for Load related 
CAPEX and Non Load related CAPEX respectively.

7.2.3 TRANSCO related Projects

Appendix A7 Table 7.3 presents a list of ADDC load transfer projects that are linked to upstream interface point primaries 
that is either under execution or under initiation by TRANSCO. The table presents ADDC project number, start and end 
date and related TRANSCO project information such as number, expected completion date as per TRANSCO interface 
point project quarterly status report as on Q1/2018.

7.2.4 Mega Development Projects

Mega Developments, both Government and private funded spread all over the Abu Dhabi Emirate in line with the Abu 
Dhabi 2030 Plan. Once the source of power for the mega development is approved by ADDC, the electricity distribution 
infrastructure works for Mega Development Projects were normally executed by the Developer by appointing his 
Consultant/Contractor. ADDC/ ADDC Consultant is overviewing the design and execution of the project to ensure that 
they are being constructed to ADDC Standards and Specifications. The assets are generally transferred to ADDC later in 
accordance with the standard handing-over procedure No. PR.AMD.10. The summary list of Mega Developments and 
drawings are provided under Appendix A7 Table 7.4.

These drawings are prepared based on the requests received from Developers. At several instances, the Developers 
revised their master plan and subsequently the demand also has been changed. Our demand forecast is based on the 
latest demand details provided by the Developers.

In summary, ADDC requires that all electricity distribution works shall be constructed in accordance with ADDC’s 
standard specifications, standards and vendors list. Based on this, ADDC is phasing out the existing Overview 
Consultancies appointed by ADDC for the overview of design and construction of electricity distribution systems. 

7.3 Provision of Connection

The drawings included in Appendix 2.10 illustrate the complete distribution network spread over Abu Dhabi Emirate. 
ADDC distribution network has adequate capacity (54~58% Asset utilization) to accommodate growing demand. 
ADDC have taken its maximum efforts to supply the existing customers and trying its best to upgrade and augment its 
distribution system to cater to the identified prospective demand. The demand forecast and % utilisation of primaries 
given in Appendix 3 Table 3.3 provides an overview of areas where spare capacities are expected to be available in the 
upper stream sources (33/11 kV and 132/11 kV)
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7.4 System Constraints

ADDC is committed to provide reliable power supply to all the customers as per the security of supply standards and in 
compliance with the license conditions, however, some areas covered by ADDC have constrains due to various reasons 
such areas located away from nearest available networks, islands, farms and remotely located demands due its special 
nature. Due to the relatively small demand of such area or being spread over a large area with very load density, the 
power supply might be in the form of radial feeders, lateral from existing OHL or with single transformer feeding 
arrangements.

ADDC is continuously evaluating such areas with constraints from technical and economical point of view and mitigation 
actions are initiated accordingly.  

7.5 Connection interest

Several mega development projects of which the master plans approved and the distribution systems are designed are 
being delayed or on hold or cancelled. Similarly some other mega developments like Reem Island, Al Mariyah Island, Yas 
Island, Raha Beach, Danat Abu Dhabi, etc. do not reach the projected occupancy rate. 

The distribution systems in such developments are underutilised. ADDC has a potential opportunity in such developments 
to have more connections if the occupancy is increased. The extent of spare capacity of some of the third party Mega 
Developments primaries have been provided in Table 4.3 

The spare capacity currently available which ranges from 60% to 100% can conveniently be utilized for future 
developments in the vicinity.  In addition to the above, areas designated for industrial use such as ICAD-II, ICAD-III, 
ICAD-V, Mafraq area, Ghadeer, Ghantoot and KPIZ are still underutilized. 


