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Nalco Water, an Ecolab Company uses automation and
on-line real time monitoring to help on productivity,
water and energy conservation

Sundar R Padmeanabhan Mohan

ABSTRACT

I today s modern world, technology npgradesand new technology introductions in industries, means that it is more vital to maintain
quality, productivity improvement and cost performance. Energy and water conservation in process industries will help to maitain
their competitive advantages and environmental sustainability.

Nualeo Water, an Ecolab Company, has several innovative automation and digital solutions,aligned to Industry 4.0 adaptation.
This allows an improvement in customer process conditions through real time 24x7 monitoring and control with the use of digital
platforms.

OxiPRO™ microbial control technology, is a patented and mtegrated program that effectively controls microbial growth and
deposit formations in paper making svsiems. The real time 24x7 monitor helpswith continuous monitoring of microbial activity and
quantitative fouling of the paper machine. OxiPRO is a proactive approach, contralling and improving operational efficiency of the
paper machime sysiem before deposits develop inio downtime.

PEM - Press Effluent Monitor is a unique technology helping papermakers to umderstand move about the paper machine press felt
conditioning cycle and achievingdesired felt cleaning program cyveles and durations. This can help papermakers to improve overall
machine efficiency, with improved quality and energy conservation by developing data driven decisions to optimize felt condition
programs.

3D TRASAR™ Technology for DAFcontrols clearwatersolids by managingcoagulant and flocculant dosages accordingly. It is
mtended to maximize compliance, reliability and minimize the operating costs associated with DAF operations. Contimiously
measuring key svstem parameters, when upsets occur, 3D TRASAR takes immediate corrective actions using a complex control
algorithm, preventing wastewater compliance problems and maximizing DAF performance.

Keywords: = 3D TRASAR™ « ETP — Effluent treatment plant + OxiPRO™ Monitor + OFM- Optical Fouling Monitor
« PEM — Press Effiuent Monitor

A. Infroduction— 3D TRASARTM  compliance through amulti-step, automated cleaning process for sensorsdelivering
Technology for DAF reliable turbidity measurement, regardless of the quality of the DAF influent.

3D TRASAR Technologyhas been 3D TRASAR™ for DAF Provides:

aprovenautomationmonitoring technology

mn Cooling Water for many years. With - ;

continued success, 3D TRASAR has z & '

been extended to many other applications ‘

and industries; now including dissolved

air floatation clarification (DAF) in pulp Automated Alarmsa Monitoring Wireless, web-based
and paper. 3D TRASAR for DAF offers Contral Data collection
automation monitoring and control, with

complex algorithm to dynamically manage
incoming water and effluent quality. ‘Working Mechanism

3D TRASARfor DAF provides contimious 3D TRASAR Technology for DAF uses advanced sensors to effectively automate DAF
monitoring and control insuring regulatory ~ chemical control. The technology analyzes the influent flow rate and effluent turbidity
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mn real time.By optimizing the dosage of
freatment chemistry to improve overall
system performmance  with  advanced
proprictary feed forward and feedback
control algornthms. It comes with built in
logic to detect over dosage of coagulant
and  flocculanttooptimize  chemical
dosage in the svstem. 3D TRASAR for
DAF has advanced ultrasonic cleaming,
air purge,and acid cleaning to ensure
reliability of turbidity measurement
and pH measurement. DAF pH is key
toachieving its desired operation; 3D
TRASAR for DAF measuresand controls
pH effectively and sends data to the web
wirelesslyio provide real-time visibility on
DAF operation in System assurance center.
3D TRASAR for DAF comes with 24x7
moniforing and alert protection service
through the Global System Assurance
Center located in Pune, India.

Commercial Application of 3D
TRASAR™ Technology for DAF

ANorth American Paper mill wanted
fo reduce fresh water consumption by
reusing the effluent from the dissolved
air flotation nnit (DATF) as vaciuum pump
seal water Tnconsistent solids removal
by the DAF waslimiting the ability to
reuse the effluent. DAF performance was
severely limited as a result of the varying
levels of furnish and hydraulic flow rate
of the treated streams causing significant
turbidity and total suspended solids— TSS
— load swings. As twbidity increased,
chemical pumps were manually adjusted
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B.PEM - Press Effiuent Monitor
INTRODUCTION

to compensate for the increased solids
loading. These manual operations often
led to periods of inadequate chemical
weatment which resulted in poor effluent
water quality, prompting the mill to send
all DAF effluent water to the Effluent
treatment plant.

3D TRASAR for DAF was implemented
to improve control and reduce variability
in the effluent water quality. Additional
DAF operational data can be monifored
with automated alarming capability to
notify the operations staff of sudden
process changes.

3D TRASAR™ Technology for DAF
provided the mill with the following
benefits:

« TImproved control and reduced
variability in DAF effluent water
quality allowing thewater 1o be reused
as a vacuum pump seal water

«  Chemical treatment program
optimization was achieved through
a combination of feed forward and
feedback control.

*  Alarm notification was established to
notify the operations team of critical
process changes.

= Thisreuse of the DAF effiuent reduced
fresh water consumption at the mill
by 16% 750,000m3/year— an annual
savings of 388 lakhs INRor US
$535.000.
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The press section is a crifical area for papermakers fo maintain productivity and quality.
Press section fabric cleaning and conditioning playsa major role in dewatering in press
sections, delivering a uniform profile of the sheet, and affecting machine speed and

encrgy demand.

‘Working Mechanism

The Press Effluent Monitor — PEM —is an on-line monitoring technology that has the
capability to quantitatively measure press fabric cleaning and conditioning programs by
continuously analyzing the press section effluent water and press pans. By confinuously
monitors five variables—pH, temperature, ORP, conductivity and turbidity in the press

cffluent and the datais sent to a secure
Nalco Water website to generate historical
trends and drive decisions (o optimize
of the chemical cleaning/conditioning
program before, during and after specific
cleaning/conditioning events.

PEM schematic diagram
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Commercial Application of PEM -
Press Effluent Monitor

Amachine producing 525T/day of
lightweightcoated paper at 750 m/min was
using a batch on the fly alkalineand acid
felt conditioning program.

The PEM- Press Effluent Monitor was
installed and after a few days the program
was optimized to deliver:

= Anincrease in water removal of 110 I/
min

+ Lost time from breaks reduced from
4.5%to 3.1%

«  Reduced low presswre steam required
by 4.9%

Uhle BoxVacuum dropped around 1.3

PU U 2nd Vacrume

Waterremovalinpress sectionincreased
to 30GPM or110V/min

G PUUHe Wire Flow

OxiPRO™ Technology

OxiPROMicrobial Confrol Technology
controls microbial growth and deposit
formation in the papermaking system.
This technology helps papermakers to act
proactively on biocide dosing strategy,
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boilout requirement, and to prevent unnecessary downtime and product defects.
‘Working Mechanism

The system continuonsly monitorsmicrobial activity, sirface fouling, and oxidation
reduction potential (ORP) levels in papermaking process waters providing critical
measurenents needed to optimize deposit control programs.

Part of the OxiPRO monitor directly measures the fouling rate in the paper machine
system using an Optical Fouling Monitor — OFM.The OFM measures and records the
accumulation of deposits on a transparent disk that is partially immersed i a flowing
sample of system water that is a representative of the fouling trend in the paper machine.
The ORP value of the system water is also monitored, so the effect of adjustment to the
deposits control program can be assessed.

The ORP value for the sample is measured to help comelate the results to oxidant dosage
levels. Data gathered by the OxiPRO monitor is transmitted wirelessly to an nternet web
page to optunize the deposits control programs.

Commercial Application of OxiPRO

Paper Machine details

Machine Type:  Twmn-wire gap former
Paper Grade: Uncoated freesheet
Production: 250,000 T/vear
Speed: 1,230 m/min

Basis Weight: 66—100 g/m2

Filler: 15-20%

The following benefits were achieved by using OxiPRO monitor in the deposit control

prograin.

+ Being able to see the results with higher resolution and without the delay of traditional
monitoring methods, the Nalco Water team was able to mplement program changes
faster with more effective results. The team was able to identify process upsets and

optimize with 24-hour real-time data collection that was available to them both locally
and on-line.

OxIFPRO ACTIVITY and BACTERIA COUNTS

* Reduced microbial activity was observed immediately with the OxiPRO monitor.
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«  Better monitoring of system fouling
tendencies, enabling prediction of
chemical boil-out requirements

« Extension of the scheduled boil-out
period from 60 to 98 days was possible
due to improvedsystem cleanliness

Bio lhdex

CONCLUSION

As the paper industry moves to mstall
bigger, faster and more sophisticated
papermaking systems, there is an
mcreasing need for automation and
control to manufacture better quality and
productivity demands on the systems.
Specialty chemical applications also need
to meet these challenges by monitoring
critical process parameters with a view to
provide better control on various speciality
chemicals applications, while enhancing
efficiency of the manufactuing process.

The technologies presented above mnot
only provide on-line monitorong and
control for varous processess m the
papermakingsystems,  they  provide
avenues forwater and energy conservation.
The internet based capabilities also
provideremote information gathering for
alarms and real-time troubleshooting to be
possible.

These technologies are based on platforms
that can be expanded to other areas and
various furnishes and grades of papers.
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