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Primodal .

» Based in Hamilton, ON. (est. 20095)
» Data-Driven Solutions

* Mechanistic Process Modelling Specialists

* Process Engineering & Modelling, Design, Control,
Uncertainty Analysis, and Data Analytics

» COMMON THEME - Data Evaluation

» the need for accurate and representative data
« data analytics (quality, analysis, open data, ... )

.. © .
» PrecisionNow software suite

» data analysis, process modelling integration
S, « dDesk, dDock & dDockDT
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Towards A Digital Solution 2,

» How?

» Staged Approach
* Realise Benefits Each Step

- link DT to plant actuators

‘ Automated Process Control
- adoption of DT by all disciplines

Real-Time Process Optimisation
‘ - real-time calculation of process/operational variables

On-Site Automated Data Analysis & Model-Based KPIs
- real-time data evaluation & real-time model operation
- simplified data-driven models for real-time KPI and process understanding

()
Process Insights, Data Understanding & Model Development
- model of process under study
- data analysis / quality assessment
- modelled control / operational procedures
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Towards A Digital Solution 2.

» Today’s Presentation

« Data Assets
* Process Insights ‘
 Real-Time Model-Based ‘ o
Process KPls ‘ F feaall--’:-ilr;neecl:;llﬂg:lgﬁznocg‘t;)rpolgeaglsggperational variables
* Derformance & On-Site Automated Data Analysis & Model-Based KPIs
:)Igltal Twins ;?rilglii?eedddaa;[’?a-ea/rei‘\lllé?]tir%rg)g‘elrse &f]cl)_:i:Te]ZI[R%deelK%plee:ﬁgopnrocess understanding

()
Process Insights, Data Understanding & Model Development
- model of process under study
- data analysis / quality assessment
S - modelled control / operational procedures
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PrecisionNow Digital Solution =2 Why? A

\ KPlIs /
~  Data Actionable

Outcome /

» Numerous Unrealised Benefits

» Risk assessments; Process insights
« Day-to-day operations; Future operations; Situational awareness

» Effort
|  Already collecting the data
“”“; S » Can be automated
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PrecisionNow Digital Solution =2 Why? (i
\ KPls /
Data Actionable
Outcome

» Goal (irrespective of data user)
* Improved Data Quality
 Practical Process Understanding & Improved Operation
 Better Decision-Making
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PrecisionNow Data Analytics 2 How? -

Primodal
o

KPls /
~  Data Actionable

Outcome /
» Treat Data as an Asset

« Systematic approach to the care of that data

* Realise the value contained within that data

« Develop, maintain, and update that data & its collection cost effectively
« Maximise the economic and capital value of that data over time
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PrecisionNow Data Analytics = How? P
: : /
Design / -~ Collection \ Maintenance ~ H'g%gt:a“ty / ~ A()ngzrlcfén?lee
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» Manage Entire Data Life-Cycle

» Design, - What data and why is it needed?

« Commissioning, Collection, - Resource allocation, departments?

* Maintaining, Repairing, - How will the data quality be assured?
« Modifying, Replacing —> Criteria for replacement?

i,
i S

i e S

PrecisionNow® : SRR

NWWC, November, 2023 www.primodal.com



PrecisionNow Data Analytics = Solution 2,

“

: : KPIs /
Design -~ Collection \ Maintenance - Ll el Actionable

/ Data / Outcome
— /‘\/_/ — _/
Y Y

» Model-Based Design > Real-Time Evaluation = » Data-Derived Outcome

« Information maximisation « Data quality assessment * Digital twin

« Controller design « Maintenance / quality alerts « Data-driven KPls

« Sensor / sampling * Process insights
« Frequency « Operational parameters
« Time

 Locations
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PrecisionNow Data Analytics = Solution .

Design \ Collection

/‘ Operations

J— knowledge

-

Management -
Decision metrics

Engineering
Data & design

» Model Based Design

Model development acts as knowledge repository
* Identification of previously unknown connections
* Process insights
* |dentification of critical data gaps
« Determination of process indicators

Control

Control
system design

Instrumentation
Sensor info
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PrecisionNow Data Analytics = Solution @Q

» Real-Time Evaluation
* Near real-time calculation of data quality indicators

* Immediate data quality feedback ‘
Data quality alerts and maintenance signaling -
9

» Data Checked
[] [] [] ‘OK,
« Simple and complex quality algorithms
« Comparison/combination of data sources
Corrective Action

PrecisionNow®
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PrecisionNow Data Analytics = Solution 2,

.

High KPls /
Quality Actionable
Data ~ Outcome

Operations

Process
knowledge

/‘/

Management
Decision metrics

Engineering
Data & design

» Data-Derived Outcomes
« Real-time process KPlIs
 Digital twin output
« Qperational parameters
* Risk assessment
« Situational awareness

Control

Control
system design

Instrumentation
Sensor info

Lab
Reference
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PrecisionNow Data Analytics = Solution

. Primodal
v W N - : : KPls /
D I High lit : .
Plant Data Agéaes%lrjr?elm '9 Dgt:a 'y Data Analysis Actionable
- Outcome
— :*’V — - - o o \/
» Solution
« Automated Goal-Oriented Data Analysis
» User-Configurable Data Algorithms
« Standardised Data Analysis Approaches
 Integrated Model (data, process) Analysis
« Verifiable QA/QC
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PrecisionNow: dDockD T =

Facility IT Network

Control Room PC

Visualization

Process Information

SRT=?
Mass Balance = ?

( dDockDT - @

Automated Real-Time Acquisition &

Data Acquisition Storage
OPC.UAGrOther |

Querying Method

Active Analysis
(Real-Time)

Eﬂ

sQL

On-Site Data
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Data Flow: dDockDT (performance twin) @Q

S STATION ACTIONABLE
ASSESSMENT "  INFORMATION

’ & KPIs

RAW DATA ’ \

ANALYSIS VISUALISATION

DATA QUALITY
EVALUATION

dDockDT
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Data Flow: dDockDT (digital twin) o)

SPERATION ACTIONABLE

ASSESSMENT INFORMATION
& KPls

DATA QUALITY t
EVALUATION l SIMULATION DATA

vt 1N

ANALYSIS

\ 2

ANALYSIS VISUALISATION

CALIBRATION &

SCENARIO Calibration
dDockDT PREPARATION

SIMULATION
ENGINE
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PrecisionNow -2 User-Configurable Data Analysis P

Project
New Tab v New Tab v

Q

Raw Channels

Output Channels

Modules
CoppSpecialModules
DataDistribution
DataScreening

DataTools
DiurnalData
[ piurnal Flow Calculation

Advanced Di
L Calculatio

I Decompose Flow
[ piurnal Pattern Calculation
[ Apply Diurnal

Eris

MachineLearning

OpcUa

PeriodicData

PlotTools

PrecisionNow®
NWWC, November, 2023

User ID

Client ID

Password

Sampling Mode

Start Time

End Time

Data Interval

Request Interval

Maximum Recency

Max Points per Request

MNewline-separated Tags

SCADATag 1
SCADA Tag 2
SCADA Tag 3
SCADA Tag 4

last

1/1/2023, 24:00:00 B

10/16/2023, 24:00:00 &

Drag-n-drop your data
sources

Configure your data
access settings
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recisionNow - User-Configurable Data Analysis (e

Project Dashboard Modules

e - * Drag-n-drop 100s

O diurFactors debug

-

SminAve

: e e [ of user-configurable

[ pistribution Frequencies CalcDiumalFlow

.

Advanced Distribution

= a2 . data analysis
stormDist

[ create Distribution Frequency diurFlows }_I—E

Synthetic Data From Input Cumulative _
- o, u

)

Distribution x50
StormDuration cummFlowEst
[ Data Characterisation 15minAve F L | 3

. —8 — connect them up

[ Basic Outlier Screening

Calc
[ Advanced Outlier Screening TawWwFlowCals

T— e * Visualise your data

B Keep/Remove Data

e — — analysis flow

[ Advanced Keep/Remove Data

Advanced Keep Remove
] Screening

[ Basic Series Comparison

[ Advanced Series Comparison
Cumulative

DataTools cummFlowMeas

DiurnalData -)

[ piurnal Flow Calculation

Advanced Diurnal Flow
| Calculation (Seasons &
Infittration)

redCalcMeasEqWw

-

[ Diurnal Pattern Calculation
[ Apply Diurnal
Eris

MachineLeaming
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Project Dashboard

Inf Conc Raw v iHF iH Nutries

Untitled

« Choose your own
visualisation options

« Configure personalised S .
dashboards NP

Untitled ) Mx Mean SiDer = 0%

Influent Gone: COD mg/l 1,200.000 734684 187 477 400.000 770,000

Influent Cone: CODnf mg/l 400.000 16571 10477 59.000 210.000

Influent Cone: BOD mg/1 590.000 313373 94.938 170.000 310.000

Influent Conc: TKN mg/| 94.400 64.478 18121 29.700 70.100

Influent Conc: NH4nf mg/1 63.400 48629 15193 17 400 52.500

Influent Conc: Ntot mgy/| 94.400 64618 18167 29.700 70.100

Influent Gone: PO4nf mg/l 0.554 9.340 4826 1.557 1990 5100 6.960
Influent Conc: Ptot ma/l 1.600 12.000 8.395 2330 4.200 900 12.000
Influent Conc: 0B NVT mg/I 76.000 720.000 31am 105.357 150.000 320.000 490.000
Influent Conc: TZV 02 mg/l 270.835 1608100 1,028.333 261.285 537.857 1,070.544 1,347.482
Influent Cone: pH 7.400 8.200 7818 0.165 7.600 7.800 8.100

Influent Conc: Q m3 32121260 196,016.210 63,159.445 32,664.218 37,200.950 48,673 840 131,377 630
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PrecisionNow > How is this different? ;;ﬂ,.-.?da.

User 1 (Operator)
- Data quality / Sensor status
- Risk of failure custom calculation

User 2 (Engineer)
- Longterm trends
- Controller behaviour

* Purpose-Built
Real-Time Analyses

e Individual

« Shared/Not shared

* No legacy \ User 3 (22?)
? ? - Short-term study on data quality
— - Data analysis for SOP update
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Demo — Filter Assessment

EC1
Effluent

—oD
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\

Eff_EQ3

Eif_ECG4
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Presenter Notes
Presentation Notes
Purpose here is simply to state, that models take various forms. And… 


Plant Model
L

=

S—

Plant Data

downloadedData
1

S Data Prep
—

Simulation Scheduler

T L

PrecisionNow®
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sumooutput
L
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S |

Post Sim Analysis

PerCent Calc

Combined Assessment

Averaging

‘ Post SIm Prep

PrecisionNow = Case Study 1 — Filter Assessment (e

Cummulative BackWashes
1
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S |

PerCent Calc

‘ BackWashesHourly
L
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Case Study 2 Real-Time Filter Assessment ,__;-m
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PrecisionNow = Case Study 2 — Risk Assessment e

» Data Model | |
» Continuously Running » Real-Time Risk

» Real-Time + Influent Soft-Sensor Assessment Output
Model Input

diurnalFlows (Strong) Sewer Load Model V2
* |nfluent Flow

allStdCurves RiskOutput

Sewer Model Calibratiorf v2

strongford_inf (risk output)

» Data Model _»

e (Calibrated with
Historical Data
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PrecisionNow 2 Case Study 2 — Risk Assessment v-:..%
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Failures, Process Oddities ... 2.

» Predictive Fault Detection & Soft Sensors

Real-time soft sensors
running in parallel, or
alone

Measured & Predicted Influent Ammonia

]

Ammonium (mgN/L)
o 8

Sensor failure & alarm

T T
20. Jun 26. Jun

DateTime
o Measured
Predicted PrecisionNow - dDock
=
R i
.'_'_.-' ' o 3 _
- =i .
= 3 e —
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Failures, Process Oddities ... 2.

» Predictive Fault Detection & Soft Sensors

» Optimise and Adaptive (& Model-Based) Control Systems
- DO, SRT, MLSS, Chemical Dosing, ...

» Flow & Mass Balances
- Influent/Effluent, Flow splits

» ldentify Maintenance Issues
- Statistical comparison of parallel ASPs
- DO probes, Airflows, Valves, Ammonia ...
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Successful Implementation e

Operations

* Includes all disciplines IR\ ossince, S0P s
- Creates incentives for all disciplines &80 NG &

assisted

* Incorporates existing operations e A\ G g
e Data qua“ty control vaisnetg?\grnce s \et?elgtri]nzn

Optimised data \

» Optimises data usage T
* Incorporates new data-driven operational outcomes
into existing SOPs and operator work schedules
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Presenter Notes
Presentation Notes
Data Quality of On-line Sensors: essential for any monitoring or control solution.
Cost of Ownership: maintaining on-line equipment is labor-intensive, needs to be optimized
Decision Making: WRRFs are collecting more data than ever, tools to convert data to information and criteria for decision making
Control System Integration: control system design requires expertise from a number of fields, need an integrated tool


Successful Implementation — Why?

»Last Project \g ,
* 70% of all lab data thrown out e Eraineering )
- Unusable, poor quality, meta-data issues O oata
» Sensor maintenance o W
- Sensor SOPs lacking, 3 party service provider s 0 i
- Flow/Mass balances .

- Unable to balance flow and masses due to unknown QC problem
- Information SILOs resulted in unshared data

» Wasted resources storing poor quality data
SeeF. Rotential for design/operation errors =

.
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Presenter Notes
Presentation Notes
Data Quality of On-line Sensors: essential for any monitoring or control solution.
Cost of Ownership: maintaining on-line equipment is labor-intensive, needs to be optimized
Decision Making: WRRFs are collecting more data than ever, tools to convert data to information and criteria for decision making
Control System Integration: control system design requires expertise from a number of fields, need an integrated tool


. PrecisionNow: dDockDT e

<

dDockDT

Real-Time Automated Digital Twin

2

Process Information

Plant

Operator / Engineer / Admin

Control Room

LEEETEEPTT Y S
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Conclusion 2.

» Data Quality

« Data Quality is essential

- You've invested in the equipment, so spending the time and money
ensuring data quality will help realise the benefits

« Maintenance

- Understanding when and how often maintenance is required saves
money (avoid ad hoc estimates)
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Conclusion o

» Digital Twins Need Prior and Post Model Data Analysis

« Raw data analysis for proper data to the model
* Model output analysis for real-time operational efficiency

» PrecisionNow

» User-Configurable DT technology
- data analysis & visualisation
- data flow to/from the model
- multiple model capabilities, scheduling, optimisation
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PrecisionNow

A PRIMODAL SYSTEMS DIGITAL TWIN TECHNOLOGY

PrecisionNow

sk

A PRIMODAL SYSTEMS DATA ANALYSIS PRODUCT

PrecisionNow®
NWWC, November, 2023

Thank-you !

'Primodal

John B. Copp
Primodal Inc.
Hamilton, Ontario
copp@primodal.com
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