We look at specific solutions
to the GCC’s power challenges?

& ¢

' managementinindia
oG - Pl(; An
':,,i' novatwe

MRENT

r “I_.:n_u'ﬂ-.: 98515 I



1 INDLUSTRY

Publisher

Managing Director
& Associate Publisher

Editorial Director
& Associate Publishor

Associate Editor

Contributing Editors

Business Development Manager
VeZl'a

Design

ebmaster
Wsagrne | Frop@Eedihal ony

Database/

Subscriptions Manager

ADVERTISING ENQUIRIES
Fradisie Paills ¥ 60 1147204

USA and Canada
Kanlka Sawena

Euro Zone and UK
Sicing st il Market ity
Wilhielm Sicking

China

Sean Xiao Hul
Wl I ..|"'.;..-

Published by

<

INDUSTRY

Head Office

Printed by:

&l Prirting Press, 5

aty, UAE

© Copyright 2011 CPL
All rights reserved.
At the Babhl it

Vol. 6 No. 9 | September 2011 contents

We look at the
compelling
power challenges
faced by regional
governments and
possible solutions
to them.

HAPPENINGS
04 Ihe region
16 Marketplace

18 PERSPECTIVE

52 EVENTS WATCH

22 REPOR

What's in the air

36 POWER SECURITY

Unbundling hopes

ZINIO >

Climate

Control Middle
East

Did you know that Climate Control
Middle East is also available
electronically? Get a digitised

(Zinio is a digital publishing firm based in the USA.)

42 COUNTRY REPORT

'L OUL 1l

_ZINSIDE: i

g

Climate

PLEASE NOTE

—Editor

copy of the magazine
every month, before the
issue goes for print! As a
bonus, the digital version
includes such features as a
keyword search, annotation,
highlight, note-making and
hot links. For more details,
please access
www.cpi-industry.com/
digital

www.climatecontrolme.com 3




A TOWERING

Seawater cooling is regularly
used in the Oil, Gas &

Power (OGP) Sector in the
Gulf region in the form of
direct (once thru) seawater
cooling. However, there is
another alternative — the
conventional design may be
altered to make it a seawater
cooling tower system design
- rendering it a more cost-
effective, optimum and
environmentally friendly
solution. There are several
salient reasons why seawater
cooling tower system design
has an advantage over direct

seawater cooling. This article
compares the two systems in
the context of the region.

In the UAE, Qatar and the
neighbouring Gulf region,
most of the coastline is
shallow till a distance of
around one kilometre.
Cold water is found in
volumes sufficient for
industrial cooling purposes,
particularly on a large scale,
only bevond this point. This
aspect needs to be taken
cognisance of in the context
of seawater cooling. In the
case of a direct seawater
cooling system, 100% of the
seawater enters the intake,
and is then fully discharged
at a different location.

In contrast, seawater
cooling tower system design
only requires five per cent
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of makeup water to run.
This means that not only is
the seawater intake station’s
overall cost substantially
reduced in the latter case,
but so is the cost associated
with related expenses, like
equipment, energy, and
operations and maintenance.
Another advantage of
seawater cooling tower
system design is that it has
a positive impact on the
marine environment, as it
serves a dual purpose:
« It protects the fish, which
generally prefer seawater
intake habitats, owing to the
availability of abundance
of food, and, thus, face the
danger of being sucked into
the system, when in close
range.
- It eliminates the chance of
plant shutdown due to fish
intake abundance.

A seawater cooling tower

SOLUTION

system also ensures that the
bleed rate (approximately 2
1% of the total water flow)
returned to the sea will have
the same temperature as the
ambient temperature of the
seawater. [In comparison,
direct seawater cooling
system normally increases
the seawater temperature by
at least 10°C, if not more.
Here, it should be noted that
recently, the government
authorities in the UAE
have put in place a Delta
T regulation for seawater
return temperatures of 5°C
above the temperature of
the ambient sea. However,
in reality, it is a difficult
regulation to comply with.
This is because even though
the Delta T is reduced, it
comes at the cost of higher
cold sea water flow rate, as
the following heat transfer
formula demonstrates:

Q = me(t2-t1) clearly




shows, where Q = heat rejection, m =
sea water (mass) flow rate, ¢ = specific
heat capacity of water, and (t2-t1) is the
Delta T change of temperature in the sea.

Thus, by reducing the allowable
Deita T of the seawater discharge
temperature through regulations, more
cold seawater flow rate is required to
match the same heat rejection design
requirement, which translates into
higher pumping/piping costs. Add to
this the environmental effect of overall
seawater thermal heating, and it
becomes an open-and-shut case.

For the sake of a credible debate,
it can also be argued with a certain
degree of veracity, that the cooling
tower, too, discharges heat into the
ambient air through evaporation,
instead of into the sea. It, then, boils
down to the question: Which is less
damaging to the overall environment -
heat discharge into the air or the sea?

Given the fact that the Arabian Gulf
is inherently shallow and relatively
stagnant compared to the Indian
Ocean, it is evident that the Arabian
Gulf faces a greater risk of being
prone to environmental damage in the
region, as there is a plethora of marine
life and ecosystem directly affected by
aver-heating of seawater — one of the
fallouts of direct seawater cooling.

On the other hand, in the case of
seawater cooling towers, the heat
is discharged into the air through
the process of evaporation. It may,
therefore, be argued that the effect
on the environment is more indirect
— that too, only in the long-term,
affecting the overall global cycle, as
opposed to the short-term regional
cycle, as is the case with direct
seawater cooling, where the marine
environment is directly affected due to
rise in the seawater temperature,

Another tangential, but pertinent,
point that needs to be noted here
is that the effect of an increase
in seawater temperature on the
environment is particularly damaging
in the case of some of the big projects,
which typically have seawater flow
rates in the range of one to two
million gallons per minute. The
environmental damage is multiplied
in our region, as already explained
above, with an average Gulf Basin
depth of only 35 to 40 metres. The
problem is compounded as the water
is comparatively stale, as it has been
observed that in the Arabian Gulf
region, it takes an average of three to

five years for the Gulf water to renew
itself. This is due to the fact that the
water has only a small bottleneck area
to discharge at the Strait of Hormuz.
The discharge takes place with the

aid of the North Westerly winds,
whilst tackling opposing forces of the
incoming Indian Ocean water currents
from the other side inwards to the
Arabian Gulf.,

Another important point is that the
sea temperatures in the winter can
absorb the direct once thru seawater
cooling heat rejection due to lower
winter sea temperatures. This is not
so in the long summer months, when
the temperature of the sea is already
high. This has an adverse effect vis-a-
vis the marine ecology. To add to it,
the substantial sea water temperature
increase from the heat rejection of the
direct seawater cooling is enough to
destroy major marine life and ecology.

During summer, the seawater
temperature can reach between
36°C and 40°C in coastal areas, with
a further 5°C increase from once
thru direct seawater cooling. This
computation is applicable, of course,
in the case of a best-case scenario,
if the regulations put in place are
strictly followed. But realistically
speaking, the temperature of the
water can rise between 41°C and
45°C. This is sufficient to destroy any
marine environment in the vicinity,
considering the fact that most forms
of marine life cannot survive above
41°C. The situation becomes further
exacerbated if we factor in the oxygen
reduction in the water.

In this context, rise in temperature
of the seawater due to direct seawater
cooling implies that the same
discharge hot water will, over time,
“recirculate back” and increase the
temperature of the cold seawater
intake temperatures required for
the process, thereby degrading the
thermal performance on the given
industrial project, as well, On the
other hand, seawater cooling towers
would return the discharge bleed rate
or blow down seawater at the same
temperature as the sea itself, or even
lower, if required.

SEAWATER COOLIN JWER IN
DC APPLICATION

Seawater cooling towers are also
advantageous when considered

for district cooling applications.
Traditionally, district cooling uses
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perspective

A SEAWATER
COOLING

TOWER BLEED
RATE IS ONLY
TWO PER CENT
LCOMPARED TO
100% THERMALLY
POLLUTED WATER
IN THE CASE OF A
DIRECT SEAWATER
COOLING.

copious amounts of potable
water, which is scarce in
the region. In cases where
Treated Sewage Effluent
(TSE) water is a potential
source for district cooling
(which in itself is a topic of
debate), there is normally
not enough of it available
or enough generated on a
typical project to meet the
required demand.

Assuming that it is,
by the time it is turned
into “polished TSE", after
removing all the harmful
elements from it, it works
out to be as expensive as
potable water. Reverse
osmosis could be a solution,
but it, too, is prohibitively
expensive and generates a lot
of carbon emission, which
obviously is harmful to the
environment.

Opting for seawater in
district cooling design not
only eliminates the problem
of water scarcity but also
has many advantages: the
first one is cost reduction,
The amount of water used in
district cooling is estimated
to be anywhere from 60,000
gallons per minute up to, but
not limited to, one to two
million gallons per minute.
Out of this, water makeup
is required at a rate of two
per cent on an average of the
water flow for potable water.

This amounts to a hefty bill
of millions of dirhams per
year to the end user in water
cost alone, apart from the
operating cost of the plant
room, in the case of potable
water.

Seawater cooling tower,
if used in a district cooling
system, directly reduces
the overall desalination
water plant design cost, as
also sizing and demand for
water. Moreover, the overall
energy cost empowering the
desalination plants is also
substantially reduced, when
the desalination capacity
is reduced. This, in turn,
reduces the related power
and space required for the
desalination plant, The
turbine’s carbon emissions
are also consequently
reduced due to the
reduced size of the turbine.
Therefore, it can be deduced
that seawater cooling
tower proves to be a green
alternative also due to the
indirect reduction of turbine
carhon emission.

EEN INNOVATION
The latest innovations and
technological advancement
in the seawater treatment
process also aid in cutting
costs and reducing collateral
damage to the environment.
A few companies in the
sector use a technologically
advanced water treatment
process, which does not
require treating the entire
volume of seawater entering
into the seawater intake.
Instead, it requires to be
treated only at the “surface
level” of the seawater
intake screen products. As
an analogy, one can say
that if you want to paint a
room, you don’t need to fill
the room with paint, but
paint only the walls. Thus,
technological innovation
presents yet another green
solution. It can be deemed
an alternative to chemically
treating the seawater,
whether in direct seawater
cooling or seawater cooling

s

tower system design.

The new technique does
not involve the use of
oxidants, ferrous sulphate
or anti-scaling agents.

The given product has

the standard and proven
characteristics of anti-
fouling, anti-corrosion, anti-
scaling, mussel-repellent
qualities, apart from being.
biodegradable. The system
works by migrating to the
internal surfaces within the
hydraulic system, forming

a protective film at the
molecular level, which
provides treatment and
protection of the system. This
ensures that public safety

is considerably enhanced

by limiting or eliminating
the use of chlorine by-
products. Apart from this,
marine life is also protected,
particularly from harmful
destructive chlorides. Also,
heavy metal discharge is
restricted and CO, emissions
are reduced. Furthermore, it
has no adverse effect on the
human DNA. This becomes
significant from the tourism
point of view, in cases where
sea resorts are located in the
vicinity of industrial projects.

This aspect is particularly
pertinent, considering
the fact that there is only
a limited seabank area
available in the UAE,

Qatar and the neighboring
Gulf countries, where the
industrial sector and the
tourism industry have to
compete in some cases for
the same or neighbouring

seabank area. It is, therefore,
not uncommeon to see an
industrial project and a sea
resort nestling together.

As stated earlier, a
seawater cooling tower bleed
rate is only two per cent
compared to 100% thermally
polluted water in the case
of a direct seawater cooling.
The effect of the industrial
pollution on the neighboring
tourism project, therefore, is
only a fraction in the case of
sea water cooling tower.

CONCLUSION

In conclusion, it can be
stated that a seawater
cooling tower system design
is a proven technology that
works well, thanks to several
advantages stretching across
several parameters already
enumerated. But like all
systems, it requires a proper
design analysis from both
technical and commercial
aspects, and needs to be
reviewed on a case-by-case
basis. Each project needs

to be evaluated, taking into
account thﬁ parameters
available to operate the
system in an optimum
manner for the benefit of
the environment and the
end user. B
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