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Background
A large petroleum reﬁnery on the south-west coast of India with combined process and power cooling system was facing
severe deck fouling necessitating frequent cleaning. The system witnessed high levels of microbiological growth round
the year. Additionally, the reﬁnery cooling system was under-performing on its KPI’s (Key Performance Indicators).
Cooling Water (CW) System DetailS

Solution and its Implementation

Induced Draft Cross Current cooling tower having
total volume of 8750 m3, circulation rate of 20,280
m3/h, operating at about 5 to 6 cycles and with pH
between 7.0 – 7.8. Heat transfer equipment
metallurgies were of carbon steel, stainless steel,
and admiralty brass.

A speciﬁc chemical treatment and performance
monitoring program was designed to remove the
existing deposition and to control deposition
considering the prevailing operating conditions.

Issue Identiﬁcation

Physical Cleaning

An inspection of the cooling tower basin, sump, and
deck was conducted. The cooling tower deck had 4
inches to 6 inches of thick, blackish-colored sludge.
The sludge volume suggested that there was an
almost certain likelihood of leaking heat exchangers
contaminating the CW system. The sludge had
clogged some of the nozzles, causing water to
overﬂow from the tower’s sides. A similar type of
sludge was observed in the cooling tower basin and
in the pump sump. The weight of this accumulated
sludge had led to a few of the cooling tower deck
slabs to collapse. Subsequent analysis of this sludge
conﬁrmed the presence of hydrocarbons and
septic microbiological debris. The issues were thus
identiﬁed and the basis for the line of action to
address the issues was now available.

The cooling tower deck was physically cleaned to
dislodge and remove the layer of sludge. This
activity had to be done while the cooling tower
remained in operation. Thereafter, each cooling
tower cell was isolated one at a time, drained
completely, and physically cleaned to remove the
deposits. Once this was done, sludge removal
from the basin and cooling tower sump using
submersible desludging pumps was carried out.
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Battery Limit and Individual Heat
Exchanger CheckS

Chemical Treatment

While physical cleaning was undertaken, leaking
heat exchangers were identiﬁed using a
hydrocarbon sniﬀer device and then isolated to
prevent contamination of cooling water by the
leaking process ﬂuids. Oxidation-Reduction
Potential (ORP) and Free Residual Chlorine (FRC)
tests were carried out frequently through the day
on cooling water to monitor the oxidant residuals
and dosages were adjusted to maintain its activity
level. Sniﬀer tests were continued to identify and
isolate leaking heat exchangers so as to maintain
the cooling water free from process fluid
contamination to the best possible extent.
Temperatures of the critical heat exchangers were
actively monitored so as to provide insights into
the treatment program eﬃcacy.

The chemical treatment program designed to
overcome the negative eﬀects of (1)
contamination of the cooling water by process
ﬂuids, and (2) sludge accumulation in the cooling
water circuit, included the following product
technologies:
− KEM WATREAT™ O - a special oil dispersant
was added into the cooling tower sump @ 5
ppm of hold-up volume.
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−

KEM WATREAT™ BD - a bio-dispersant was
thereafter added into the cooling tower sump
@ 5 ppm of hold-up volume.

−

Removal of slime, bio-deposits and
subsequent sterilization of the cooling water
system was carried out by dosing chlorine
dioxide generated on-site using our generator
and pre-cursor product KEM WATREAT™ CA1.
A higher dosage was maintained for the initial
24 hours to achieve a signiﬁcant reduction in
the microbial count. KEM WATREAT™ 254, a
glutaraldehyde-based highly eﬀective nonoxidizing biocide for cooling water
contaminated by organic process fluids was
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also dosed @ 50 ppm of hold-up volume to
enhance bio-growth control measures.
−

Upon recirculating the water containing the
above products for 10 to 12 hours, a heavy
blowdown was performed to remove
contaminated water from the system.

Sterilization of Filtration Systems
Side stream ﬁlters, pressure sand ﬁlters and activated
carbon ﬁlters are meant to ﬁlter out suspended solids
and organics from a side stream of the recirculating
cooling water. Over a period of time, these ﬁltration
systems tend to clog up with the ﬁltered solids and
microbiological foulants. Sterilizing these systems
periodically is important but an often-overlooked
activity. Our team carried out sterilization activity
using a combination of KEM WATREAT™ O @ 5 ppm
(oil dispersant), KEM WATREAT™ BD @ 5 ppm (biodispersant) and KEM WATREAT™ 254 @ 25 ppm (nonoxidizing biocide) to render the ﬁltration system free
of foulants and restore its eﬀective productivity.

© 2021. Chembond Water Technologies Limited. All Rights Reserved.

Results Obtained
✓

Cooling tower found physically free
from biological & process organics
fouling.

✓

Plant retained the normal operating
load.

✓

Corrosion rate dropped from an
abnormally high rate of 33 mpy before
treatment to 2 mpy after treatment.

✓

Heat exchangers and pipeline life
increased 16.5x owing to the reduced
corrosion rate.

Conclusion
Chembond’s chemical treatment program,
experience and proactive technical service
helped this reﬁnery to recover from the severe
operational upset conditions rapidly, and
restored operational reliability, and asset
protection.
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All Product, Product Speciﬁcations and Data are subject to change without notice to improve reliability, function or design or otherwise. Chembond Water Technologies Ltd, its
subsidiaries, aﬃliates, agents, employees, and all persons acting on its or their behalf (collectively, “Chembond”), disclaim any and all liability for any errors, inaccuracies or
incompleteness contained in any datasheet or in any other disclosure relating to any product. Chembond makes no warranty, representation or guarantee regarding the
suitability of the products for any particular purpose or the continuing production of any product. To the maximum extent permitted by applicable law, Chembond disclaims (i)
any and all liability arising out of the application or use of any product, (ii) any and all liability, including without limitation special, consequential or incidental damages, and (iii)
any and all implied warranties, including warranties of ﬁtness for particular purpose, non-infringement and merchantability. Statements regarding the suitability of products for
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are not binding statements about the suitability of products for a particular application.

