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The use of small-scale water
treatment plants (WTPs) is
important in locations where
access to clean water via water
utility network is not practical
and costly. These include
upstream processing facilities
such as palm oil mills, sugar mills
as well as factories located in
rural areas.

One of the key challenges in
operating small-scale WTPs is
how the operating parameters of
the system can respond rapidly
to the physical and chemical
variations of the incoming raw
water in order to obtain good
quality treated water.

under or overdosing of chemicals
usually occurs, leading to poor
quality of treated water. The
latter will also result in higher
costs of treatment chemicals.

also causing large swings in the
pH of raw water (from 4.5 –
10.5),
making
the
pH
optimization for the flocculation
process difficult.

Smarter & Simpler System
It is obvious that to get good
quality treated water from smallscale WTPs, simpler and yet
smarter solutions need to be
developed. Such opportunity lies
in the increasingly cheaper and
more
powerful
computing
electronics and devices.
The RAPID® system for water
treatment is able to provide such
a solution as it runs on a low-cost
yet efficient hardware/software
platform. It measures the quality
of incoming raw water with
probes and sensors, uses an
active algorithm to control
chemicals dosing by the pumps
as well as providing 24/7 online
monitoring and alert capabilities.

The characteristics of the raw
water from lakes, rivers and
underground sources can vary
considerably due to external
factors such as seasonal change,
rainfall patterns, and upstream
human
activities.
Therefore
operating parameters of WTPs
such as pH control and dosing
rates
of
flocculants
and
coagulants need to be constantly
adjusted to respond to these
changes.

Case Study

Due to relatively high capital and
maintenance costs, small-scale
WTPs are usually not equipped
with automated control system
for pH control and chemicals
dosing.
These
WTPs
are
therefore usually set manually to
run on fixed settings. As a result,

Due to the annual monsoon effect
on rainfall volume, the incoming
raw water has large monthly and
daily
variations
in
water
turbidity, ranging from 100NTU
to as high as 1,000NTU (see
Figure 1 below). Additionally,
human activities upstream are

Below provides the details of one
case study on the application of
RAPID smart system for a smallscale WTP in a palm oil mill
located at the east coast of
Peninsular Malaysia. This mill
draws in raw water from a
nearby river for treatment into
clean water for both human
consumption as well as boiler
feed water.

Figure 1: Annual Turbidity Variation

As a result, the quality of treated
water supplied to the mill and
workers’ housing is extremely
unsatisfactory, with turbidity
exceeding 20NTU. Moreover, the
same water is also fed into the
mill boiler for steam production.
This leads to the excessive
incursion of scaling minerals into
the
boiler
parts.
Annual
maintenance and replacement of
these parts are expensive partly
due to this contributing factor.
In order to improve the quality of
the treated water, the mill
management had the RAPID®
system installed together with
three auto dosing pumps as
shown below.
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Four major parameters are
continuously monitored using
sensors and probes i.e. incoming
raw water turbidity (TURB1),
treated water turbidity (TURB2),
raw water pH as well as
oxidation-reduction
potential
(ORP). The readings are fed into
the RAPID® control algorithm
that will direct the dosing pumps
to respond accordingly via 420mA signal outputs.
The RAPID® system is also
equipped with online connection
capability that allows 24/7
access
to
the
measured
parameters and adjustments on
the control algorithm, all done
remotely from Kuala Lumpur,
375km away.
Performance
pH control – The system is set to
control the pH of the raw water
in the region of pH8 via NaOH
dosing in order to optimize the
flocculation process. Figure 2
below shows that the system is
successful in maintaining the pH
above 8. However, as this water
treatment system has no pH
control via acid dosing, the
increase in raw water pH above 8
could not be reversed.

keep the pH within optimum
range of 8-8.5.

supply water safe and fit for
human consumption.

Turbidity control – The turbidity
of the incoming raw water is in
the region of 200-250 NTU. The
readings are fed to the system
where the dosing of the
flocculant is actively adjusted to
suit. The result is much improved
treated water quality with
turbidity consistently well below
5 NTU.

Optimal operations of these
plants will also ensure the water
treatment chemicals are utilized
cost-effectively.

Raw water turbidity

Treated water turbidity

Figure 3: Turbidity-Time Trend

Benefits of Active Control
Water treatment plants, whether
they are large or small-scale
function to treat and supply clean
and safe treated water for human
consumption. Under the United
Nations Resolution 64/292
(2010), access to clean and safe
water is recognized as one of the
basic human rights.

In this respect, the RAPID®
platform allows for active control
of the parameters crucial to the
optimum operations of the WTPs.
Key benefits include:
1. Automated and active control
for improved treated water
quality;
2. Optimization of chemicals
consumption;
3. Remote access to the system
via internet connection;
4. Online access and alert to lowlevel of chemical stocks at site;
5. Data recording & compilation
for asset performance review
For more information about
RAPID® platform, please
contact our sales team at:
Technology developed by

RAPID LABS SDN. BHD.

Figure 2: pH-Time trend

An additional acid control dosing
would therefore enhance the
performance of the system to

Owners and operators of these
assets therefore have the civil
and moral obligations to ensure
that their plants are able to
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