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INTRODUCTION

Technology and Talent: 
Sustained Thrusts of 1984

POW ER& WATER AFFAIRS 
ANNUAL REPORT 1984

The key issues for 1984 were advances 
in technology in response to increased 
consumer demand, and the progress 

on the Bahrainisation programme within 
Power and Water Affairs.

Emphasis was given on supplying more 
homes and industries with adequate 
electricity and water. The most tangible 
achievements were the 10% increase in 
electrical efficiency and the commissioning 
of two 5MIGPD Distillers at Sitra Power 
Station and the 4 X 75MW Gas Turbine 
Generators at Riffa II Power Station (for 
the Electricity Directorate), and the 
commissioning of the Reverse Osmosis 
(RO) Plant at Ra’s Abu Jarjur (for the 
Water Affairs Directorate).

Most of the projects started in 1982 and 
1983 were completed in the later part of 
1984. More significantly, these projects will 
form the backbone of expansion activities 
from 1985 onwards.

Advanced technology proved to be crucial 
in planning and executing the projects 
throughout Power and Water Affairs. 
However, the manpower factor is 
instrumental in carrying them out. Today, 
highly skilled and semi-skilled Bahrainis 
comprise 80% of Power and Water Affairs 
workforce, occupying posts at all levels.



Power and Water Affairs is leading the way 
in producing competent technicians and 
professionals from among the local 
population. With new training centres, 
management aids, seminars and 
instructional clinics conducted throughout 
the year, the Government’s goal of total 
self-reliance thus becomes more attainable.

Progress can only be judged by the quality 
of services extended to the greatest number 
of consumers. To underscore the 
advances made in this area: The Electricity 
Directorate connected 6,791 new

consumers in 1984, and the Water Supply 
Directorate produced an average of 485.5 
litres of potable water per head per day in 
the same year, or an increase of 13.7% over 
1983 ... to mention only the highlights of 
operations.

Sustaining the momentum of technology 
and talent is the greatest challenge which 
the Directorates within Power and Water 
Affairs face in the coming years. Bahrain 
continues to demand more from man and 
machine.



ELECTRICITY DIRECTORATE

Major and support projects were 
accomplished by the Electricity 
Directorate in 1984 despite large 

cuts in the number of outside labour and 
overtime work. This is a clear indication 
that the Electricity Directorate, and Power 
and Water Affairs as a whole.are gaining 
ground towards self-sufficiency.

Numbers, however, speak louder than 
words. In 1984, electrical efficiency in 
production increased from 20. 56% to 
24.45%. An increase of 10.1% in total units 
generated with a 7.6% decrease in fuel 
consumption.



Production Facts
Consistency in production performance was 
underscored by the trend of increased 
efficiency and installed capacity which has 
been established from 1982 to i 984.

gas usage for both Power and Water 
dropped markedly. See Table 1 for 
significant production facts.

The Maximum Demand in 1984 of 514 MW 
was 4.9% higher than in 1983. Meanwhile,

The generation maintenance and repair 
expenditure allocated for outside 
contractors showed an important area of 
expenditure reduction. In 1983, 
dependence on contractors decreased to 
BD716,376 from the 1982 cost of BD3.4

million (Actual Cost: Wages, Material, 
Contractors, Others). The trend in 
self-reliance brought about an even more 
drastic cut in cost allocation for contractors 
— down to about BD 150,000 in 1984.

TABLE 1
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TABLE 2

Expenditure 1981 & 1982
Generation Maintenance and Repair
1981ACTUAL BD 4,028,515 1982 A C TU A L BD 3,409,664

Significant Production Facts 
Annual Comparison
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Systems Operations
The general improvement in efficiency can 
best be seen in the upward trend in station 
availability and capacity factors of the four 
major power and water stations.

TABLE 3

The System Peak Demand of 514 MW is 
directly attributed to the high temperatures 
during the summer of 1984, which hovered 
near the 40s. The peak occured at 22.40 
hours on Tuesday 31st July, and was 
equivalent to a 4.9% increase over the peak 
demand in 1983. Conversely, the demand 
was lowest in January, recorded at 82 MW, 
as temperatures dipped.

Table 4 illustrates the breakdown of total 
electrical units generated by the major 
power stations, with Rifaa consistently 
generating the highest number of units in 
1983 and 1984.

Production Statistics 
Significant 
Production Facts - 
1984

TABLE 4



Distribution

Efficient use of equipment to conserve 
energy helped produce more units while 
reducing the amount of fuel consumed. 
Diagram 5 shows the considerable decrease 
in gas consumption as a whole

(1984 versus 1983), and the percentage of 
gas consumption of each of the individual 
power and water stations.

Twenty percent more consumers were 
connected in 1984 than in 1983 with an 
increase in the system maximum demand of 
4.9%. Significantly, this was achieved with 
reduced labour and overtime. The increase 
in the number of consumers connected 
involved a wide cross-section of 
Government, private, commercial, and 
industrial projects, with the commercial 
sector accounting for the largest number 
(77) of projects designed. Another highlight 
of the work performed was the design of 
power connection projects for the Ministry

of Housing, particularly Madinat Hamad, 
with 7 projects designed. Refer to Table 6 
for details on the projects and their cost.

The responsiveness to consumer needs was 
reinforced by the installation of a computer 
system to link the Distribution Department 
to the Commercial Department. It 
presently enables quick and efficient 
processing of applications for power supply, 
and accurate information gathering on cable 
and consumer records.



Construction Operation and Maintenance

Five construction works at Madinat Hamad Housing scheme was only one of the total of 
formed a major part of the work load of the 333 construction projects completed in 
Department, though this Ministry of 1984.

TABLE 7

a. Distribution Schemes
During the year, 398 jobs 
were issued for construction, 
these are categorised as fol
lows : 1

1

The number of schemes 
completed are as follows:

1. PRIVATE SCHEMES 262 . 1. PRIVATE SCHEMES 230

2. REINFORCEMENT & 
DIVERSIONS 125

2. REINFORCEMENT & 
DIVERSIONS 98

3. MINISTRY OF HOUSING 11 3. MINISTRY OF HOUSING 5

The actual number of routine maintenance 
tasks completed was markedly higher in 
1984 than in 1983, despite the large cutback 
in outside contract labour.

Productivity, however, was not the only 
area where Operations and Maintenance 
significantly improved. The year 1984 was 
also remarkable because it was the first year 
to indicate a reduction in third party faults

to Directorate circuits. Eventually, annual 
repair costs showed a decline. The 
continuing performance of the Damage 
Prevention Control Unit during 1984 
contributed to this welcome trend.

Tables 8 and 9 present details on actual 
operation and maintenance works, as well 
as the downward trend in overtime hours 
from 1982 to 1984.

NEW CONSUMERS CONNECTED

NEW POLE-MOUNTED 
SUBSTATIONS ERECTED

17.95

The actual amount of work 
carried out

NEW GROUND-MOUNTED
SUBSTATIONS EQUIPPED

T KM OF 11KV OVERHEAD LINES ERECTED

KM OF LV OVERHEAD LINES ERECTED 23.05

KMOF11KV UNDERGROUND CABLE LAID 83.03

KM OF LV UNDERGROUND CABLE LAID 179.34

TABLE 8



TABLE 9

Streetlighting
The Government’s increasingly deepening 
concern for the safety of people on the 
road, whether they be drivers or 
pedestrians, was manifested by the 
installation and maintenance of more street

lights on all types of roads. Recently, the 
Directorate placed special emphasis on 
street lighting for housing projects.

FAULTS

TARGET
1984

TARGET
1984

1961
1663

DEFECTS
1983

IS O ' -s

1983

27999

A. Routine Planned/Maintenance Work
ROUTINE MAINTENANCE

11KV TERMINATIONS MAINTAINED
LV TERMINATIONS MAINTAINED 

(WALL BOX & POLE BOX)
S/S L.V. BOARD TERMINATIONS

OTHER WORK
•LV TERMINATIONS

HV CABLE

B. Defects and Fault Repair Work
FAULTS/DEFECTS

(EXCL. THIRD PARTY DAMAGE)
11KV CABLE
11KV TERMINATIONS
LV CABLE
LV TERMINATIONS — WALL 

BOX AND POLE BOX
S/S — LV BOARD TERMINATIONS

THIRD PARTY DAMAGE REPAIRED
11KV CABLE
11KV TERMINATIONS
LV CABLE
LV TERMINATIONS

C. Overtime Hours

5000 2500
3000 2000

TABLE 10

Number of Luminaires 
to be Maintained

*LV terminations — Change position, cancellation, addition, reinforcement 
of wall box and pole box cancellation.



Projects Manpower Development

A policy of forward planning defines the 
Directorate's power requirements in the 
coming years, as well as capabilities in the 
area of technology to implement new 
projects. The Directorate has already 
undertaken studies with consultants and 
representatives from the Water Directorate 
and other Ministries to determine Power

TABLE 11

Works completed during 1984 were

4 — 70 MW GAS TURBINE GENERATORS AT RIFAA II TO 
COMPLETE THE 6x70 MW POWER STATION.

1 _  24 MW GAS TURBINE GENERATOR WITH WASTE HEAT 
BOILER AT SITRA POWER STATION

1 — AUXILIARY BOILER WITH STEAM RAISING CAPACITY FOR
5 MIGPD DISTILLATE AT SITRA POWER STATION

1 — 220 KV SUBSTATION

7 — 66 KV SUBSTATIONS

44— H KV CIRCUITBREAKERS INSTALLED TO COMPLETE ALL 
PRIMARY SUBSTATION 11 KV SWITCHBOARDS

67 KMS — ROUTE LENGTH 66 KV CABLE

DISTRIBUTION CONTROL CENTRE AND VARIOUS SYSTEM 
CONTROL EXTENSIONS

CAREERS DEVELOPMENT CENTRE AT SITRA

GAS PIPELINE REPLACEMENT OF SITRA 
CHANNEL CROSSING

GAS SCRUBBERS FOR R1FAA 1 AND II POWER 
STATION GAS SUPPLIES

VARIOUS GENERATION AND DESALINATION 
WORKS FOR B.D.F.

TOTAL EXPENDITURE DURING 1984— BD 51 MILLION.

and Water installation programmes for the 
years from 1985 until 1995.

Works completed in 1984, as shown here in 
Table 11. offer an overview of the 
Directorate's ongoing efforts to brace the 
State of Bahrain for future power needs.

The Electricity Directorate, responding to 
the Government's call for Bahrainisation, 
continually stresses the development of a 
competent pool of Bahraini personnel to 
man the technical operations of plants, 
stations, and offices. The year 1984 
witnessed the steady increase in the number 
of training projects involving local workers 
at all levels of positions within the 
Directorate.
To support the Bahrainisation programme, 
the Electricity Directorate instituted the 
construction of the new Careers 
Development Centre building at Sitra. 
Installation of educational equipment and 
management aids, audio-visual tools, and 
other state-of-the-art training equipment

KEY :
CA —CURRENT APPROVED 
IP —IN PLACE 
B —BAHRAINI
NB —NON BAHRAINI
VAC —VACANCIES

NOTE:
ADMIN. TRAINEES AND 
LABOURERS NOT INCLUDED 
MANAGEMENT P6 AND P7 
ENGINEERS P4 AND P5 
UNSKILLED G2 — G4

TABLE 12

RIFFAA POWER STATION

S>SII M< I IS I HI 11

I’KODL < I ION DEI’AKI Ml A I

TOTAL

MANAGEMENT 
ENGINEERS 
TECHNICIANS 
FITTERS 
UNSKILLED

Production 
Department 
Manpower

MANAGEMENT 
ENGINEERS 
TECHNICIANS

UNSKILLED
TOTAL

.MANAGEMENT 
ENGINEERS 
TECHNICIANS 
FITTERS 
UNSKILLED

started in December 1984, and was 
completed in early 1985.

It is important to note that within the 
various power stations and departments of 
the Directorate, Bahrainis have already 
qualified for, and are now occupying, 
managerial and technical posts.

The Directorate recognises that 100% 
self-reliance cannot be realistically achieved 
in a short time. However, with the full 
backing of the national Government, and 
the institution of incentives by the Ministry 
of Education for engineering and 
engineering-related studies, the forecast for 
the local workforce is definitely 
encouraging.



WATER SUPPLY DIRECTORATE

T he Water Supply Directorate made 
full use of modern technology to bring 
potable water through the taps of 

more homes in 1984 onwards. This effort 
was best evidenced by the commissioning of 
the Reverse Osmosis (RO) Plant at Ra’s 
Abu Jarjur, which is envisioned to 
effectively help in supplementing the 
decreasing supply of underground fresh 
water.

Reverse Osmosis is the most promising 
breakthrough in the conversion of saline 
water into drinking water. It has far greater 
flexibility in siting and operation than the 
more established multi-stage flash 
distillation process.

The Ra’s Abu Jarjur RO Plant is a major 
element in the planned seven-fold increase 
in Bahrain’s installed desalination capacity, 
from 22.75 Ml/day (5mgd) to 113.75 Ml/day 
(35mgd), to be implemented in the period 
from mid-1984 to mid-1985.

The commissioning of new units at the Sitra 
Plant, and the Ra's Abu Jarjur RO Plant 
has made it possible to divert the supply of 
blended water to more parts of Manama for 
the first time.



Planning and Development
Demand has been expected to grow with 
the general progress of the State of 
Bahrain, especially in the domestic, 
commercial, and industrial sectors. In 
response, the Water Supply Directorate 
designed a four-year programme of new 
water supply projects, the third year of 
which was completed in 1984. And to 
sustain the momentum, the Directorate 
has already prepared the major items of 
the next four-year programme.

Although a great part of the year’s 
development efforts was devoted to the 
commissioning of the Ra’s Abu Jarjur 
Reverse Osmosis Plant, other projects 
were implemented with vigour. The 
commissioning of two new distillers at Sitra 
by the Electricity Directorate was also a 
major contribution to the development of

the water supply system. The distillers each 
have a capacity of 22.75 Ml/day, compared 
to the 45 Ml/day capacity of the RO Plant.

The introduction of desalinated water into 
the urban areas of Manama and Muharraq 
made more water available to a greater 
number of consumers. However, the risk of 
over-consumption and needless waste could 
never be understated, especially as the 
desalination plants were constructed at 
enormous expense. For the RO Plant 
alone, BD15 million was spent in 1984 (out 
of an expected total of BD42 million), 
which was just a portion of the BD29.2 
million used to finance the headworks and 
mainlaying, among other projects in 1984.

Economy through Tariffs
Several steps were taken by the Ministry to 
curb the excessive use and wastage of 
water. The most significant of these was 
■’economy through tariffs,” a system of 
assigning a rate to be charged for the 
amount of water used. Water meters were 
installed, totalling approximately 6,000 in 
the central areas of Rifaa, A’ali, Isa Town, 
Nuwaidirat, and Ma’ameer. These meters 
will indicate how much water has been 
actually consumed. It is expected that this 
system will encourage conservation 
measures by all sectors.

Table 1 underscores the need for consumer 
economising in the face of expenditure 
incurred for capital works from 1976 to

Expenditure on Capital Works TABLE 1

1984. Table 2 on the next page shows the 
progress made in the installation of meters 
which is expected to be instrumental in the 
conservation programme.

To stimulate consumer initiative in saving 
water, the Water Supply Directorate 
embarked on informative communication 
campaigns from 1982 to 1983, with the 1984 
“Save Water Campaign” serving as the 
launching pad for a more comprehensive 
programme in the coming years. The effort 
involved TV films, pamphlets, and other 
literature exhorting people to conserve 
“this precious gift”



New Projects

TABLE 2

Primary and Secondary Distribution and 
Transmission Mains Laid

The Water Supply Directorate undertook 
and completed a series of projects 
envisioned to work together with the 
Reverse Osmosis Plant as part of the 
network of efforts to develop better sources 
of potable water. Among these projects 
were the completion of the elevated storage 
tanks at Hidd and Sanabis, civil engineering 
works for Hamalla “A” groundwater 
pumping station and at West Rifaa blending 
station, the trunk main from Ra's Abu 
Jarjur to West R ifaa, foundation for ground 
tanks at Madinat Hamad, modifications to 
the ground tanks at West Rifaa, and 
strengthening of the distillate main from 
Sitra to West Rifaa.

Water was supplied to Madinat Hamad for 
its initial phase, District 1. As the town 
expands to its four districts, the Directorate

will sustain the delivery of clean tap water 
to this newest of Government housing 
projects.

A number of major headworks and mains 
contracts were awarded, the most 
important being for the construction of 
ground storage tanks at Hidd, Sanabis, 
Musalla, Salmaniya, Sitra and Muharraq 
blending stations, and for Sitra forwarding 
station. Contracts were also awarded for 
the construction of elevated tanks at 
Budaiya and Janusan, in addition to 
contracts for support projects.



Water Services Distribution
Production
A marked increase in output was posted by 
the desalination, blending, and pumping 
stations. The Water Supply Directorate was 
able to supply a 1984 total of 70.95 million 
cubic meters (15,610 mg) of water to more 
parts of Bahrain. This volume represents a 
13.7% increase over 1983, which is 
equivalent to a supply of 489.5 litres or 
107.7 gallons per day for each individual.

TABLE 3

During 1984, significant improvement in 
the chlorination of water supply was 
achieved, the aim being to ensure the 
sterility of water in supply.

Table 3 presents the water supply produced 
in 1984 broken down into ground water and 
fresh water from the desalination plants.

The two general supply areas, rural and 
urban, are regularly serviced by emergency 
maintenance gangs for faults and leaks. To 
facilitate quick response to emergencies on 
any part of the supply system repair gangs 
work on 24-hour shifts. These groups are 
stationed at Isa Town, Rifaa, and Budaiya 
(for rural areas), and at Manama, 
Muharraq, and Al Khamis (for urban 
areas). Meanwhile, information on 
consumer emergencies are relayed to the 
repair gangs by the Complaints Centre.

The responsiveness to emergencies is 
manifested by the track record of the Water 
Supply Directorate in 1984 in the field of 
maintenance as shown here in Table 4.

Consumer Services Section continued to 
respond to the public's water supply needs. 
A computer link was installed between this 
section and the Commercial Department. 
With the increase in water connections, 
this computer link will help provide

TABLE 4 Water Supply Maintenance 1984

accurate information on any private or 
public water account, and data on new 
connections.

Consultants from the Water Research 
Centre (WRC) in the United Kingdom 
visited the Island in 1984. With the 
assistance of the Water Supply 
Directorate’s staff, the WRC engineers 
conducted studies to determine the level of 
unaccounted water, and also developed 
cost-effective methods of controlling losses 
due to leaks. Further studies were carried 
on by the Directorate staff, and will be part 
of an on-going programme.

The cadre of experienced water supply 
inspectors was briefed about the connection 
requirements and about the 
implementation of the Directorate’s 
regulations on plumbing installations.



Mechanical and Electrical Services

The Water Supply Directorate operates a 
Mechanical and Electrical Services Section 
mainly to keep stations and plants running 
at efficient levels.

To handle the increased number of water 
meters installed, a meter workshop was 
constructed at Salmabad. Facilities include

equipment for testing and repairing wa
meters, whether they are bulk meters u
by blending stations or small meters at 
private homes.



ADMINISTRATION AND FINANCE DIRECTORATE

F
or the past 3 years, and particularly in 
1984, cost-efficiency in operations, 
and selective Bahrainisation have 
been the two major thrusts of the 

Administration and Finance Directorate.

Important steps taken in the drive towards 
cost-efficiency were the computerisation 
and integration of the costing system for the 
whole of Power and Water Affairs. The 
objective was not only to realise greater 
savings from day-to-day operations, but

also to provide assistance to managers in 
controlling expenditures, among other 
decision-making areas.

The Directorate’s continuing objective is to 
provide consumers with a consistently high 
standard of service, whether through 
accurate accounting of their power and 
water consumption, or in the prompt 
response to emergencies anywhere within 
the State of Bahrain.



Accounts and Finance

Computerised Management Information is 
now produced on a monthly basis to equip 
decision-makers with precise and 
up-to-date facts, and to provide better 
control on expenditures.

The increase in the number and complexity 
of power and water projects required 
proportionately increasing expenditure not 
only on capital works, but also on 
manpower and maintenance. Table 1 
presents a 3-year overview of expenditure 
of the Electricity and Water Supply 
Directorates.

In addition to the BD109 million spent on 
projects, the annual payroll for Power and 
Water Affairs employees forms a 
substantial portion of total expenses.

TABLE 1

A completely integrated costing system now 
operates for the Payroll costs, and this 
enables accurate costing of individual 
components to be carried out, highlighting 
areas where savings and efficiencies can be 
achieved.

This system allows for the yearly amount 
of BD15 million for some 2,750 employees 
to be paid through the bank as part of the 
total Government payroll.

Assets used during the past 3 years 
progressively increased in cost as more 
areas in Bahrain were provided with power 
and desalinated water. Payroll and other 
direct costs also increased as more qualified 
personnel joined the workforce during the 
period.

Sales for both the Electricity Directorate 
and the Water Supply Directorate increased 
in 1984. However, while both Directorates 
showed similar trends in total employed 
assets and direct costs, they reported 
contrasting trends in the average sale price 
needed to break even. In 1984, the

Electricity Directorate needed a sale price 
of 18 fils to break even (versus 18 fils in 
1983 and 28 fils in 1982), registering a 
levelling off of the sale price and break even 
ratio. On the other hand, the Water Supply 
Directorate needed a 795 fils average sale 
price to break even in 1984 (versus 731 fils 
in 1983 and 697 fils in 1982), showing an 
upward trend in the sale price and break 
even ratio. The Water Supply Directorate's 
higher figure can be traced to the massive 
capital outlay used on the Reverse Osmosis 
Plant at Ra’s Abu Jarjur, and the two new 
distillers at Sitra. See Table 2 for 
comparative figures.

Total Expenditure



Innovations in Service Risk Control
Important changes were instituted in Power 
and Water Affairs in 1984 to cope with 
increased workload, as well as to provide 
better service to all sectors of the public. A 
major development was the opening of the 
Commercial Department’s new Regional 
Office in Muharraq Island, which will 
serve as many as 20,000 consumers within 
the Muharraq, Hidd, and nearby Village 
areas. The installation of an on-line IBM 
terminal complemented the services of the 
new Regional Office in providing 
up-to-the-minute information on all 
accounts. Similar computerised facilities 
were installed at the King Faisal Road 
Headquarters and in the Central Market 
Manama Office.

TABLE 3

Modernisation continued with the Mobile 
Cash Office visiting more and more areas 
weekly to relieve the main office of 
mounting workload. New machinery and 
equipment were brought in to automate the 
processing of bills, and to speed up the 
systematic issuance of around 100,000 bills 
per month.

A new numbering system, assigning a 
unique number to the name of an occupant 
of a property as distinct from a number 
for the property as before, was introduced 
for more accurate accounting and updating.

The Risk Control Organisation (RCO) is 
responsible for ensuring that each plant 
site, which lies under the jurisdiction of 
Power and Water Affairs, is secure and safe 
for all employees. In 1984, the RCO 
initiated the standardisation of procedures 
and equipment, especially in the field of fire

engineering and protection in the 
Electricity Directorate. Life-saving 
techniques, such as Cardio-Pulmonary 
Rescusitation (CPR) and advanced first aid, 
were featured regularly in exercises 
attended by operatives at all levels.



Manpower Development

The Administration and Finance 
Directorate recognises the important role 
that continuous staff development does in 
creating a proficient workforce on the one 
hand, and in attaining the organisation's 
clearly stated objective of Bahrainisation on 
the other hand.

appoint only the most qualified Bahraini
professionals to key posts. The year 1984
witnessed tangible results from across th
board training, instituted by various 
components of the Directorate.

For the past three years, cautious strides 
were taken by the Directorate in the 
Bahrainisation programme in order to



SUMMARY

T
hroughout Power and Water Affairs, 
there was a marked increase in the 
use of advanced technologies in 1984.

This has been particularly true for the 
Electricity Directorate’s improvement of 
electrical efficiency to levels higher than 
those of the preceding years. This is 
further reflected by the Water Supply 
Directorate's commissioning of the Reverse 
Osmosis Plant at Ra’s Abu Jarjur. The 
bottomline has been the greater distribution 
of adequate power and water to more 
homes, industries, and commercial 
establishments than ever before, to support 
the economy of the State of Bahrain, and to 
sustain the improved standard of living of 
the people.

Technology, however, is but the pillar that 
props the continuing efforts of the 
Government and Power and Water Affairs 
to serve the public. The solid foundation is 
TALENT: manpower with the skill to 
maintain the level of performance of 
complex machinery; and people with the 
vision to sustain the momentum of the past 
years’ accomplishments.

In the long run, technology and talent will 
prove to be Bahrain’s major resources.
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