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AKXA TECH PVT. LTD.
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Research Driven, Technocrat Promoted Engineering Co.

(25+ man years of R&D on process performance enhancement techniques & tools)

ean | Qualified, Widely Experienced Multidisciplinary Team
(65+ years combined experience in local & overseas companies, optimization projects)

Decision Support, Performance Enhancement Products / Services
(Data driven, Al Algorithm based, Process Monitoring / Diagnosis / Optimisation, 10T Tools)

Tested, Proven and Well Appreciated by Continuous Process Industries

(150+ domestic & international clients, 7 different sectors, 10+ Countries)

J;I _E}Q\{Q,
UNIDO ® INDIA INCUBATO! Liov

recognized as approved by Gol mentored by promoted by
(Innovative Product) (DIPP 2649) (1.1.T. Madras) (30+ Yrs of Engg Service)




& AIKCXA DATA to KNOWLEDGE :: NEW FOCUS::

Harnessing Data >> Extracting Knowledge >> Creating Value

Products / Services / Projects for improving
Process Performance, Quality Consistency, Equipment Uptime
Plant Productivity, Energy Efficiency, Safety and Environmental Parameters

: N N 2
* Process Variability e PID Tuning e Mill Operation
e Controller Performance * Multivariate Control * Fuel Efficiency

* Feed Forward Logic e Cooler Recuperation

e Equipment Health

e Smart Combustion Control

e Quality Consistenc
e Sensor Analysis Q Y Y

e Supervisory control

@ >




:: Process Fluctuation : Efficiency Limiting Factor..

High Variance >> Inconsistent KPl >> Less confidence/margin for Improvement

REDUCE fluctuations >> IMPROVE variance >> OPTIMIZE averages
>> OPTIMakx adds to STABILITY (low variability) and CREATS MARGINS for EO

Operation/Safety Limit
Alarm Limit
A L I Y S S S Sy — o e
Less Margin for
i h ptimisation
ﬁ More Margin for Improved Average
H Optimisation S <+ High Productivity
v + Lower Utility
r + Less Wastage
Set Point | ﬂ l ' “ ‘ ' l ] L + Operator Confidence
| C LN
Reduced Variance
* Lower Mentainance cost (less loag HIGH HLC /EO /
i * Fewer Alarms (ease of operation) OPERATOR
* Better Controller Performance EFFICIENCY
) ) with stable process
igh Variance and “good” base
TR 225 HLC moves the set
LOW HLC/EO /OPERATOR EFFICIENCY REGION

points to higher

“OPTIMakx” helps diagnose and reduce process level

variability, and optimizes PIDs/FCEs responses and
CREATE MARGINS..



I&AI(XA APPROACH :: PLANT WIDE FLUCTUATION MAPPING

> DETECT (monitor) > DIAGNOSE (assess) > DIMINISH (optimize) >

KPI
variability
Input, Output &

Process Parameter
Variability

Control System / Automation

Utilisation, Underperformance

Process Equipment Level Abnormalities
(Unstable Feeders, Fans, VFD, Dampers,..) 500-1000

High frequency data capturing and big data analytics
Benchmarking/Detection/Diagnosis/Impact Analysis using Al/ML algorithms




Process Plant Fluctuations :: Sources we chase..

(Automation)

Cascade Loops
(series action, master
slave mismatch)

(Process Control)

Controller related Issues
(settings, error band, OP limits)

(Mechanical)

(E &)
Transmitter/Sensor Valve/ Dampefr/ Feeder
Operation
Issues

(sticky valves, choking,

(spikes, drifts, resolutio .
nonlinear flows)

(Process/QA)

External Disturbances

(Sampling method, uncontrollable
raw material quality or variability
from upstream operations)

*** CHALLENGE ***

How to identify, quantify & resolve these in a large/continuous plant.

(Projects)

Design Limitations
(pumps, valve, VFD
capacities)



Algo Based Process Monitoring & Optimization Tool

A OPTIMakx

— e ) e
e | e

>> 20"‘ different scientific/statistical measures for performance benchmarking.

>> 1 5+ different root causes diagnosed for abnormal operation/high fluctuations.
>> 500+ variables simultaneously tagged, tracked, issues diagnosed, compared.

>> Visuals, Work Flow Annotation, Alarms and Auto Reporting, SuperAdmin features.



I & A!QX A INDUSTRIES / PROCESS PLANTS : we can contribute

Services and Automated Decision Support Tools for

Productivity Optimisation, Energy Efficiency Enhancement and Quality Consistency

CEMENT, MINERAL & FERTILIZER & PULP PROCESSING &
METAL PROCESSING

GLASS & POWER PLANTS ANY CONTINUOUS
CERAMICS CAPTIVE / CO-GEN PROCESS PLANT

¥
|
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Domestic and International Presence...

........

« TEN CORE SECTORS
* 160+ plants in INDIA / Global

* International Projects, Nine Countries
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I & AICX A Range of Process Industries (Services Offered)

10+ 155+ ~10%
Analytics & loT products Assets Investigated Energy Savings Achieved
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i e e A
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Coromandel Fertiliser (Viza I'TC Limited
ZUARI AGRO CHEMICALS LTD. ( 8) Ll.l P l "

Binani 43¢ Ena = vedanta
BRAJ BINANI GROUP ﬁWStEEI
BN =
WURTH | IT Itralech I-l
? TITAN - | LafargeHolcim
&  CEMENT GROUP
Europe, US, Brazil INTERNATIONAL@ PAPER

ADITYA BIRLA

1r 4 TNPL e ()N

SAINT-GOBAIN  poroim i)
THERMAX Renukoot (UP)




I & AKK A Prestigious Clients (CEMENT) - in last TWO YEARS..
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éﬁ j’{.:._ \ t;}:::,:a- " \ CASE STUDIES....

... With the support and inputs from innovative Technology
& continuous service offered by team-AKXA ...

Our clients have improved the Productivity & Energy Efficiency
of various equipment of their plants

CASE STUDIES

THE RESULT OF AKXA INTERVENTION
ON EXISTING OPTIMIZED PROCESSES

-using the OPTIMakx suite of Decision Support Tools-

Benefits leading to Total Savings
with Pay Back Period of LESS THAN ONE YEAR on Investment / Fees.




NPK Plant CASE STUDIES....

NPK FERTILIZER SECTOR SCOPE OF

SERVICES 4

Process Fluctuation
Assessment

-- NPK product quality
data assessment
(Different Grades)

-- Fluctuation Source
Assessment (Flow /
Sampling / Valve /
Instrument / Controller
issues)

y

AUTO Sampler :
automated, composite
sampling.

-- Fully automated
AUTO SAMPLER —
customized design
(Chute and Belt Type)

-- Reduces sampling
related quality
variation by over 50%.

Controller
Performance Diagnosis
and Optimisation

-- Control System
performance
assessment / diagnosis
and Optimization

NPK Nutrient
Prediction Model
(both off line and
online version)

-- Steady State /
Dynamic material
balance model - Fine
tuned to site
conditions.

30 to 45 minutes
ahead prediction of
NPK nutrient % (80-
90% accuracy)

-- Generalizable to
different grades in
single plant.



NPK Plant Process Variability Assessment & Correlation

BEFORE AFTER
186 peseription Avg. ;f:’ % Variability Avg. ;t:’ % Variability

xxxPICx0OxB (PN NH3 PRESSURE 10.4 1.1 10.5 10.3 1.0 9.7
xxxFICx4xB  |PN NH3 FLOW 5.1 0.7 13.7 5.0 0.5 10

xxxPICx06B |GRAN NH3 PRESSURE 12.6 1.2 9.5 12.2 0.8 6.5
xxxFICx48A  [GRAN NH3 FLOW 1.4 0.1 7.1 1.4 0.06 4.2
xxxFICx63 PN 48% 201.7 | 26.5 13.1 202.0 17.9 8.8
xxXFICx63B  [PreScrubber 48% 40.7 5.2 12.7 40 3.7 9.25
xxxFICx42 H2S04 5.0 1.3 26 5.0 0.4 8

xxxFICx42A  [PS H2S04 11.8 2.8 23.7 11.0 1.2 10.9
xxxWICx21  |WEST FEEDER 17.7 1.9 10.7 18 0.95 5.3

Failure Rates

High (>42%)

Low (<20.2%)




Iy Statistical Control Chart & Variance Analysis : VISIBILITY
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& AI(X A OPTIMakx : Controller System Assessment & Optimization

A, OPTIMakx : Dashboard X

“— c (D localhost:8080/optimake/user/dashboard/overall_status

1 Apps B, OPTIMalo:: Local

OPT]Malo( & Dashboard Assessment = = DataManagement- & Tuning Assist =  /* Admin -

L (# 3}

Fulhy T=c.

Fair (# 1) Nom Qse. —

Good {(# 4)

Controller Diagnostics

Irvestipate more

Sluggish tuning

Agpressive tuning

Mat appiicable ~




& AIKKXA Control System Assessment: using OPTIMakx

Sluggish Tuning Detected in Flow PID loop

Owerall performance Qperstional efficdency
POCR GooD

ZECL /A TNPE

LOOP DATA

FIC504 - Process Variable & Set-Point data

it L T e F— =- w— O R
0.5
r N
1E-DRc-2076 0F:00:00 T6-Dac-2016 §7:08:21 I5~Dec-2016 67-15:42 VE-Dwc-I016 07:25:08 18-Dec-2016 07:83:24 15-Dac-203E 0741 45 TE-Dec-2015 D7:5006 TE-Dec-2016 075827 16-Dec-I01 & DE:DE4E TE-DRc-20716 08:15:05
Timastamp

-4 Sot Point & Process varizble (Moda : AUTO}) & Procoss vanable (Moda : MANUALY & Procass varable (Mode - CASCADE)

FIC504 - Controller Cutput data




& AICXA Actuator Valve assessment using OPTIMakx

Actuator Valve related issues highlighted (predictive maintenance)

® 1 admin-

OPTIMakX . © Dashboard Assessment» = DataManagement~ © TuningAssist~  /# Admin -~
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Control System Optimization

Continuous oscillations eliminated. OFFSET removed. Process Stabilized

FIC70023

FIC70041

FIC7006

e e

FIC7013




FYNOWN  AUTOSampler..

Belt Conveyer (Horizontal or Inclided) based AUTO sampler

>> Compressed air (4 to 6 kg) operated sampler

>> Automatically draws samples at fixed intervals — Swipes across Belt

>> Customized to fit into existing site.

>> Flexible levers for height, scoop length and angle adjustment.

>> Elastic scooper tip — does not damage the belt even during belt sways.

(located at cooler outlet or product belt conveyor sampling points)




I 6 | NPK Predict Model ::: System Definition

H2SO4 | FILLER KCL UREA
(2% H20)) | (10% h20 l(60%K20) | (46% N)
PA (CA) 54% P205
MULTI - STAGE WASTE RETURN
MULTI - PHASE :
NH3 VIL (99.9%) MULTI - COMPONENT
R POND WATER
MULTI-REACTIVE :
0 MULTI-RECIRCULATION
PA(DA) 35% P205 U CIRCULATIO FUEL+AR
SYSTEM
PA (DA) 20% P205 (NP :K)
v
PRODUCT GAS/FUMES/Moisutre

(1.5% H20) (2% of NH3 LOSS, 1.5% SOLIDS Loss)



NPK predict :: ONLINE model..

NPK Predict :: ONLINE Model
as implemented in B train

| Z0PITI6EA COCLER SCRB VENTORY FT BV 14 8 M3/ H HI Recover
B zoerzTasa CODLER SCRE VENTURY FT PV = 220.3 M3I/H HI
[)2orz73sn COOLER SCRE VENTUORY FT FY = 214.4 M3IFfH HI AEcavar

FHAMULETOSR CU -

630 0730 DA 09:20 B30

TS ITEINET




& AICXA Online Model Validation — Different Grades

35
[®)] O
\%\/’\.
30
25
20
——
15 < O
O
+
10
——N PREDICTION ——P PREDICTION — K PREDICTION
. = NLAB e PLAB + KLAB
0 I I I | | | I | | | |
1 2 3 4 5 6 7 8 O 10 11 12 13 14 15

NPK Predict Overall Result
N% prediction :: 94.5%
P% prediction :: 97.4%
K% prediction :: 94.2%



& AICXA NPK Prediction Model — Prediction & Control

>> Nutrient (Product Quality) fluctuations.
>> Actions : Nutrient Prediction Model, Auto Sampler, Input
Flow controller Tuning

** analysis over Twelve Days of
production data **

BEFORE - AFTER
---- ----

Min -0.3 -1

%>UCL 34.2%  39.7% 21.9% %>UCL  23.6%  26.8% 17.1%

[scer Foio% TS oW |Sisietl T e e

15 - 20% Lower

Rejection




AKXA TECH PVT. LTD.

Ammonia and Urea Plant: Plant Wide Fluctuation
Assessment and Root Cause Analysis

1. KPI variability assessment for Ammonia and Urea Plant. (Production, NG Conumption, Steam,
Power and Energy consumption).and Quality parameter variability assessment

2. Process Variables data variability Assessment (Input variables, Inprocess variables and Output
variables from each section of the Ammonia and Urea plant almost up to 500 Process Variables).

3. Controller Performance Evaluation for all types of situations (Disturbance, Rejection, Set Point
Change . . ) to be analysed. ( almost up to 200 control loops in typical Ammonia and Urea Plant)
and Diagnosis for underperforming control systems and establishing reasons for the same.

4. Benchmarking of Fluctuation and their impact on KPIs (Energy Efficiency and Productivity.)

5. Potential to Implement new Feed forward logics and development of Soft sensors to be

Evaluated.

6. Establishing overall scope for reduction in “Plant Wide Process Fluctuations” and Potential

IMPROVEMENT in the performance of High Level Controller (APC).

www.akxatech.com

Harnessing Data , Creating Value contact@akxatech.com
+91-9243209569
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Ammonia Plant: Process Fluctuation Analysis Summary

Overall Variability Heat Map

| P O
NG PREHEATER 60 25 15
Final Desulphurisation Section = 25 10
Primary Reforming Section 50 10 0-20 Stability
Secondary Reforming & Steam Drum 20-40
CO shift Conversion 40 - 60

CO2 Removal Section

- ¥ Unstability

- No Variables categorized

Methanation Section
Synthesis Section

DM Water & Steam Condensate

Steam Circuit

Process Air & Instrument Air

Input Variations : Some of the input variables like NG fuel and NG process gas , Process air, Combustion Air,
Steam and Recycle gases shows abnormal oscillations they could be due to Cascade effects and Abnormal
controller behaviour or continuous disturbance from the APC >> These input variations to be studied and Root
cause for that to be established.
Inprocess Variations : Inprocess Variables (such as Primary Reformer Combustion Air Temperatures, Excess
Oxygen,H2/N2 Ratio, Primary Reformer Collector Temperature 2, Reforming Temperature, Methanator
Temperature, WHB level etc >> Further investigation of the controllers required.
Output Variations : Once Input and Inprocess variations stabilised then automatically these output variations
will be controlled.

26



|& AICXA Ammonia plant Control Systems Analysis Summary

OVERALL Base Case Performance Assessed and Classified using OPTIMakxCORP ©
Classification based on average controller error%.

GOOD - working well in AUTO, FAIR — Need more observation, POOR- SubOptimal (scope for improvement)

OPTIMakx PID performance : Overall
Total 54 loops = 21 in Good + + 17 in Low performance (Scope for Improvement)

Controller Diagnostics

Aggressive tuning (#1)

Controller Health Overview

Oscillations likely due to
external disturbances or
high gain (#5)

Good (#21)
OP Stagnation Issue (#11)

\ Not Applicable (#21)

Controller is in MANUAL
mode (#8)

Low (#17)

B ™ Data interpolated or low

/ sensor resolution (#2)

Investigate more (#6)

-

Fair (#16) —

» Nearly 39% of the loops are stable and need no intervention
» 30% loops needs observation and action

» Remaining 31% (17 loops) are underperforming with scope for improvement.

27
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I & AICY A Urea Plant : Process Fluctuation Analysis Summary
VA \ \ Va V/

W, VA
. VA \:ZE,:\“-L

Overall Variability Heat Map

Synthesis Section 1 and 2

First and Second Stage Rectifying Section
Vaccum and Crystallisation section
Prilling Section

Utility Section

Hydrolyser Stripper Section

10

20

60

15

0-20
20-40
40 - 60

Stability

¥ Unstability

No Variables
categorized

X/

*»* Input Variations : Some of the input variables (Ammonia inlet flow, preheater temp,CO2 from regenerator,CCP

main pump discharge pressure, CCP suction flow and Steam pressure inlet to Remelter heater) shows abnormal
oscillations they could be due to Cascade effects and Abnormal controller behaviour >> These input variations
to be studied and Root cause for that to be established.

L)

L)

» Inprocess Variations : Inprocess Variables (such as Reactor B bottom temperature, Ammonia Scrubber inlet

temperature, Reflux condenser level tank outlet temperature ,Evaporator heater level , Urea Solution pump
discharge, Prilling Tower) >> Further investigation of the controllers required

D)

L)

will be controlled.

* Output Variations : Once Input and Inprocess variations stabilised then automatically these output variations

28




|& AIKXA Urea plant Control Systems Analysis Summary

OVERALL Base Case Performance Assessed and Classified using OPTIMakxCORP ©
Classification based on average controller error%.

GOOD - working well in AUTO, FAIR — Need more observation, POOR- SubOptimal (scope for improvement)

OPTIMakx PID performance : Overall
Total 47 loops = 27 in Good + + 7 in Low performance (Scope for Improvement)

Controller Health overview Controller Diagnostic

Sluggish tuning (# 1)\ OP Stagnation Issu (# 1)

Aggressive Tuning (# 2)

Good (#27) " Low(#7)

Controller is in
MANUAL mode (# 13)
| ___Not Applicable (¥ 27)

Offset exists (# 1)

Investigate more (# 1)

Fair (# 13) Investigate more or
High Gain (# 1)

> Nearly 58 % of the loops are stable and need no intervention

» 28% loops needs observation and action

> Remaining 14% (7 loops) are underperforming with scope for improvement. 29



AKXA TECH PVT. LTD.

/Pharmaceutical Plant: Plant Wide FIuctuation\

Assessment and Root Cause Analysis

O PID Optimization for Temp/Flow/RH /pH/Ozone control (@ Coating
Machines, FBDs, Packing m/cs, WTP

0 AHU : performance review, detecting limitations, optimizing responses
1  VFD optimization for major drives on blowers, compressors and fans

d Valve diagnostics: Nonlinearity assessment of all process and actuator
valves

d Assessment and diagnosis of rejection/quality inconsistency data.

www.akxatech.com

Harnessing Data , Creating Value contact@akxatech.com
+91-9243209569




Coating Machines

MACHINE DATA SCREEN

PRE JOG WAIT FOR EXHALST TEMP.
TEMPERATURE PARAMETERS SET PROCESS
INLET AIR TEMP. Deg C o770 .0 o7To.2
EXHAUST AlR TEMP. Deg C o053 .3 0s1.8
SOLUTHION TAMNK HEATER Deg C o20.0 265.0
SPEED PARAMETERS BET PROCESS
IMLET BLOWER SPEED IN RPM TSOO TS0
EXHST BLOWER SPEED IM RPM 1 ‘ll:l:l L o
PAN MOTOR SPEED IN RIPM e o
DOEING PUMP SPEED IN RPM

_{__

: DigitEyes tool Video to Data conversion

JnumrrFa%Emﬁmﬂ
070 .0 Deg C FnocEss

PROPORTIOMAL GAIN (P

30/08718

COMNMTROL : 070.3 Deg C

INTEGRAL TIME (1)
DERMNATIVE TIME (D)
STATUS

FID QUTPUT IM %

60 ~ - 70
50 /G;ninutes
%‘ to Reach SP - 50
40
30 ! 30
AN O AORNIMNAONIMNHAAOANI O A O N D
N "~ AT O O N MO AN ANOO O OUAMNM
T AN AN N NN O OMNOOODODODODO -H A ANANM
™ ™ = = =

-=Set Point,0oC ==Process,oC

PID Output in %

Temperature Control loop

AUTO

Absolute Control Error %

19.74




& AIKXA OPTIMakx Assessment and Diagnosis results

Controller Diagnostics
Assessment clearly showed that both the loops
have higher controller error during Start-up cycle.

. Sluggish tuning : 2 Controliers

Diagnosis Results: Sluggish Tuning

Sluggish tuning Suggestion: Increase gain by up to 25%.
Observe More for 2"! round improvement .

LupinGoa_CACUORTIC  Temperature

lupinCoa CACOOLTIC  Temperature .

mmm“mwummtmm;m“
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Sggin
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80 100
70 o Before
50 ~ — T Reach SP 0
/ _— C\fic S/~>-’ 50 Temperature PID Before
40 ¢ ~ - 40 loo
- p
30 30 Control Error% | 19.74
™ == ™ = e v e e e e e T e e e H e e e
N~ <t 4 O N N O) WO o O I~ <t 4 0 N N O W o
80 100 /1
. \ After 1%t Stage
70 - 1
/-6 - 80
60 _ _ ——0) o Temperature PID After
V ' ~ loop
p 0
. Reach SP )) o Control Error% 11.3
40 -
spP PV S— ) A - 40
30 30
SR AERRABISREREERREREREES83883¢8
80 100
;— 90
70 After 2" Stage
60 - 80
- 70
50 60
ao 8.5 minutes e
50
3G to Reach SP 20 Temperature PID After
loop
20 30
T8 83 I N FTART O DA D N D IN 0= Control Error% | 10.1

Similarly Assessment and Optimisation of “Inlet Hot Air Temperature PID System” done at all 5 Coating

Machines using “OPTIMakx” assessment tool.




Optimization of FIVE other Tablet Coating Machine

» AKXA team with Lupin Team successfully optimized Inlet Hot Air Temperature for the Set points of
25,70/65,55/50 and 80°C for all five coating machine and Observation given for Limitations.

Inlet Hot Air Temperature Set

Tablet Coating point Remarks
h' o o
Machine 80 °C 70/65° | 55/50 250C
C C
GAC600 \/ \/ \/ \/ Optimized for All Temp Set points
Steam Valve saturation at 80
GAC300-900 X \/ \/ \/ degree cent - Design capacity
GAC1200 v \ \ \ Optimized for All Temp Set points
GAC1500 X \/ \/ X  |Steam Condensate Drain Issue
GAC1700 \/ \/ \/ X  |Chilled Water Circulation issue

> Overall Result:

67% reduction in Idle Time (higher machine and labour productivity) + 52% reduction in
Steam Wastage (during the start Up period and also for Re-Starts during Power Failures) +
Quality consistency as the Set Point is not allowed to deviate for longer time during any
unscheduled stoppage.



& AKX A Ozone and pH OPTIMakx assessment with base case data....

Controller Oscillation Controller Diagnostics
Controller Health Characteristics Controtiont
Non ontroller is
Overview Oscillatory (# ) saturated (# 1) \

1)

Poor (#2)

|
\ " Investigate more (#
Fully 1)
Oscillatory (#

Avg.Abs. Tot.Sat Overshoo Outof High.Sat Low.Sat P/V.Std.

Controller Name Status Diagnosis Osc.Status

%.Err % t% Control % % % Dev.
LUPINGOA_PWS Poor Controller is I\.lon- 35 90 209 34 25 65 23.6
Ozone saturated | Oscillatory
Investigate
LUPINGOA_PWS | o | Moreor | Fully 1 .0 | 5 36 70 28. | 23 1.5
pH Ext. Oscillatory
Disrturb.




pH Control :Before/After Optimization Results

BEFORE
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=™ ™™ PlController Output is in Continuous Saturation at 0 and 100% ~=
or —0p
BEFORE AFTER
pH Set point 7 Stage 1 Stage 2
Base Case
Improvement Improvement
Minimum ¥ 5.8 5.8*
pH Maximum 10.2 8.4 8.3
Average 4.6 7.3 6.9
Diagnosis External disturbance Not Applicable Not Applicable
Cantan Avg.Abs.% Control Error 17.8 10.5 10.2
ontroller =
Performance Total OP Saturation % 48 0 0
: pH Overshoot % 36 12 19
Indicator =
Out of Control % (6 to 9 pH) 70 23 0
pH Standard Deviation 15 0.8 0.8




& PNI$. V.Y Ozone Control :Before/After Optimization

BEFORE AFTER

Ozone is in good Control, < 100 ppb
fg _______________________________
|
== %% Ozoneis out of Control in each oscillation cycle, >100pph (228882253 :
e P/ sp
P —
110 HSaturation 110 Pl Controller Qutput is between 10 to 40 ppb
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. Pl Controller Output is in Continuous Saturation at 0 and 100%
BEFORE AFTER
Ozone Set point 50 ppb Stage 1 Stage 2
Base Case
Improvement Improvement
Minimum IZ S 36
OZONE Maximum 155 78 79
Average 64 50 50
Diagnosis Controller saturated Not Applicable Not Applicable
Avg.Abs.%% Control Error 35 16.8 7.4
Controller Total OP Saturation 2% 90 (0] (o]
Perfo_rmance Ozone Overshoot % 209 56 57
Indicator Butiorc Sral o2 (R
ut of Control 2% ange
limit 40 to 100 ppb) 34 — o
Ozone Standard Deviation 23.6 10.7 4.8




AKXA TECH PVT. LTD.

: Food Plant Utility Section: Plant Wide A
Fluctuation Assessment and Root Cause
k Analysis. y

www.akxatech.com

Harnessing Data , Creating Value contact@akxatech.com
+91-9243209569



5 A'(XA Oxygen Plant O2 Purity Improvement....

BEFORE

+75%
LOWER Liquid O,

+3%
Higher Purity
Average Saving 2,00,000 $ /yr




AFTER (auto mode)

P sure /
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Steam Pressure Control
100

Process Value —Set Point

o Without OPTIMakx With OPTIMakx
:i \Vmwhﬁ‘mw

75

Pressure  kg/em?

BEFORE (24 AFTER (24
Parameter

hrs) hrs) 1%
Average Stream Pressure 34.8 34.05 LOWER
(kg/cm2) HEAT RATE
Steam Pressure Std. Dev. 5.2 2.1

Heat Rate (Kcal/kWH) 3207 3172



& AKX A Effect of VFD setting optimisation for Compressor...

* STEEL PLANT - UTILITY SECTION * (Danfoss VFD panel : Data through RS 485 logger)

>> [ssue: RPM saturation at upper limit and Aggressive Response by VFD for load changes

>> ACTION: VFD panel settings for Process Control Module - optimized
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Day Average Motor Load (kW) (Before & After) : Trend over 1 month
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17% Lower kW

300 units / day savings



I& AICXA OPTIMakx - usage / commercial options

= | RAINING (on site, customized workshops, offsite at IITs) J

AUDIT SERVICES (site visit, benchmarking, scope identification)

ANNUAL CONTRACT (continuous improvement, assured benefits)

SUBSCRIPTION (SAS mode, Remote Access, loT based Alerts)

PRODUCT (Potable Device, onSite Installation, Corporate Licensing)

CASE SPECIFIC PROJECTS (Troubleshooting, Optimisation, WCM, Industry 4.0, Virtual
Sensors, Early Warning Systems, Predictive Models)




I& AICX A Stagewise Time Line ....
A LA V4 VA Y

b

Project Execution Stages and Time Line (Total : 8 to 10 Weeks)

online / opening meeting with key stake holders

START
[ PRE-AUDIT CHECK }
list with plant, facilities, equipment and capacity details
1 Week
_ customized template, long range/short range data
2 Weeks
DATA ANALYSIS
_ Variability in KPI, PV, Quality, Equipment performances
2 Weeks
[ ASSESSMENT } . : :
Gaps, scope for improvement, impact on savings/ROI
2 Weeks

_ Detailed Technical Report, Review Presentations, Action Plan

1 Week



RECOGNITIONS /7CLIENT

Binani B -
snapminARI GRoUY lmcwzmmnuim‘-

.01 B 13477, D2
LNITED ARAB ENIRA
Tl 4T 3264401
Fax: 7142040010

i P

Penna Cement Industries Limited.

Dated: 12 July, 2019 Vool w17 ETTER OF N E
Emall Ljommiddem 2
070672018 This s to Ify th
CERTIFICATE OF APPRECIATION FOR OPTIMISATION SERVICES 06/20 certify that M/s AKXA TECH PVT. LTD. has successfully
S e R completed thelr technical servicecontract for "Process Fluctuation Assessment and
We herewith confirm in appreciation, that M/fs AKXA TECH PVT. LTD. has ERTIFICATE OF APPRECIAT gﬂ"‘“' System Optimisation” using their unique tool "OPTIMakx" at our PCIL-
3 i = 10N oyareddy palll Cement Plant (vide., works order number : PCIL/WO/02/2017-18
Wi successfully completed their technical service contract for "Process Fluctuation dated 22.03.2018).

Assessment and Optimisation” using their unique tool “OFTIMakx” at Goa Glass “h - —
kit Fibre Ltd., Colvale Bardez, Goa Plant [vide, service contract arder: 8504119429 hat M. AR TELH VT LTD., 1003 i, 0wt 3 el pudk vislts Involved mssassment and diagriosis. of oll major contral
PTG e [ Thi b to ety e systems, welgh feeder responses and PID responses in PYRO and Mill sections.

the d of 13°
— dated 31,05.2019). They have carried out troubleshooting and process %ﬂ;’*‘"'ﬁ:‘: m:":m
optimisation activities at our “Oxygen Plant“section and have optimized the ;""“"" e Ol M b orcer

process for stable operation and improved product purity. performance.

Their optimisation activities have helped us stabilize the fluctuations in PC
Temperature, Hood Draft and Undergrate Pressure in PYRO sectian. Variabllity in
Feeders, Pre-Calciner temperature variation and hood draft fluctuations have
reduced by over 30% from base case and PIDs are running consistently stable in

CERTIFICATE OF RECOGNITION

Department of Industrial Prometion and Policy Adjustments of Cycle Step Times, Valve Resp 5 and fi ing of | Probiem identiied, rm!daw'hd'mn;"dﬂ! n aie il imtermats, seabilization of AUTO mode.
/ : 2 ) water spraying SYSEms. have contributad 1o overall improvement of B in the
L " " B " settings and changes made in cperational PID loops has directly contributed to auto foeding Thai n the This has contributed indirectly for improvement in our plant parformance to
) ; on 28-07-2 ™ ing : :
This s to certify that AKX4 TECH PRIVATE LIMITED incorporated/ registered as a Private Limited Company on 28-07-2016, is ciupia 7k i o (10X} & B e e g . achleve consistently higher clinker production over last six months and savings in

Specific Fuel consumption of upto 0.3%. Thelr recommendations in cement mill
section also have helped us to improve the monthly average specific power
consumption by 2%.

tecognized as a startup by the Department of Industrial Policy and Promotion

We are satisfied with the team AKNA's timely visits, dedicated efforts 1o resobve
4-2017 challenging problems and most importantly positive results, We are considering

solvernént and appreciate thes contributioe:
ther piants.

We are satified with the AKIA
gy recommend thei

Date of Issue:

Place of Issue:New Defhi : 3 : A
ace of Issue New Del their services products for further assignments in ather sections. We are satisfied with the AKXA TECH's services and contributions.
The certificate shall oaly be valid for the entify: We strongly recommend their expertise and services to other progess plants, Wit st regorehs,
~Up to five years from the date of ifs incorporation registration: and § .,
- Ifits famover for any of the financial years has not exceeds Rupees 25 crore. P %’ For ‘Fuiran Cement ndustries L ' Place: Boyareddy palli, AP. Yours Truly
Note: \\L}. - ) - y "’K’\J___ Date :11™ July, 2018 O\(@L 3
- Authorities accepeing this Certificate may check its validity on the Startup India portal(srww.startupindia gov.n) A v g J 2
- This certificate s not the Certificate issued by the Infer Ministerial Board and is not valid for availing Tax benefits Adi Nt iyana Mort E " Mr. C. V. Subba'Reddy
- This s a system generated certificate and hence does not require physical signature Me. P.VVS. Rao Works Manager (Acting) (= {7 108 0 N
(Prasident ~ Operations) o= (GM - Production and QC)
BIRLA e : \ G
SHAKTI btaiecsiinccd i et }A\\ D ' =
CEMENT Arjord Porond Coment 34 FHIAR alimia
Trusted Tochrology - $lld Sength Date: 107 August, 2017 e Bharat Cemant nesthinki cement! sugar! refractorics! power!

Confederation of Indian Industry

18™ National Award for TO WHOMSOE! T NCERN anora016 TO WHOMESOEVER IT MAY CONCERN
1 50 EVEN IT MAY CONCERN
Excellence in Energy Management 2017 PR,
This is to in that the services offered by capeiion Coul I inmt 16 Anpard Partiand-Coment 1ad. 6Ad Do This Is to certify that M/s AKKA TECH PVT, LTI, has successfully completed their

technical service: contract for “Process Fluctuation Assessment and Control

o AAPL b sty the perdrmanes

SOl —

S RAGHUPATHY
Capuy Director Genees|
Conledaralion of Inclan Indlstry

This 15 to certify that

AKXA TECH PVT. LTD.

Has been rated as “Frnovative Enerpy Faving Product™

This is being given on completion of the National Competition For
Excellence in Energy Mnagement feld on 30,31 August o 1 September 2017.a¢ Hyderabad

Pt Redumsan ol ik
MEHER PUDUMJEE it aanaen

Ghmersan - Enargy Effciancy Council Matanal Award for Excelinca
Gl - Godrej GBC n Enengy anagament 2017

Mis AKXA TECH PVT, LTD. in the area of control systems data analylics’
are unique, technologically advanced and beneficial for process optimisation

Thie Iraining program, they conducted for our technical team on Bth August,
2017 on "F and imi: of

jprocess controf systems" was very insightful, practical and effective

We posilively 1ecommend their innovalive "decision suppor system’

productsisenices 1o continuaus process pants with basic autamation system

W alao wish them best of success in thair technology Start Up venture.

A
G. Raja Rao
GM - Instrumentation

4 O Raghurs) K. Rse & Me. Vinspak

WK operation usd g

redt m Punure
s vurtace {mews minimusm T thian monthal wil

45 ey s ket anon which el Furtbrr contriite v higher ot

Canal mill syt has been increased 1o 16-17 tph agunst the rated capacty 12-13 1k

ABCL I spprec AAPL tasm for quick respame o1 ARCL reguest and sssened the

+ and camtributed

e of Coul mil T

Vetaly
Vs Presiderit (Works)

APCL A

System Optimisation” using thelr unique tool "OPTIMak«" &t Dalmia Cement
(Bharat) Ltd, Yadwad Plant |vide, service controct order number
BO00005742/PB5 dated 22.06.2018). As part of this they have carried out
various troubleshooting and process optimisation activities in PYRD section in

arder 1o stabilize the process and improve the performance.

We have changed the PID settings of Calciner temperature controller as well
as Cooler Lane DP cantroller as por recommendations of M/s AKMATECH and
we are satisfied with the above mentioned PID operations wrhich has helped
to Improve stability in K & eacler perations.

Wa recammend their expertise and services 1 other process plants.

We also wish this new Tech Start Up company team all the very Bestand success
In their venture.

Place: YADWAD, Belagavi.
Date : 25" June, 2019 s
Anil Mishra
{Technical Head)
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“Give us chance

to bring the BENEFITS of INNOVATIVE CONCEPT and ADVANCED TECHNOLOGY
to your PROCESS PLANT..”

for Training, one time AUDIT, Annual Service Contract, Projects, Products

Contact:

Bhairu Lohar

Sr. Manager Technical Services
Email:bhairu.lohar@akxatech.com
Contact-8446439797

Nagesh Nayak
GM-Business Development
Email: nagesh.nayak@akxatech.com

Contact-9320266009

Abhijeet Kanshide
GM-Technical Services

Email: abhijeet.k@akxatech.com
Contact -6362352500

Dr. Raghuraj Rao

Head-Technical Services
Email:raghuraj.rao@akxatech.com
Contact-9243209569




