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Data and the Leakage Team Forum

» Chaired by Pauline Walsh, CEO, Affinity Water and Chair, Leakage PIC

* The application of data science in the delivery of Yorkshire Water’s

leakage ambitions
« Chris Smith, Data Science Manager, Yorkshire Water
 Carol Smith, Data Science Manager, Yorkshire Water

« Data and leakage at Dwr Cymru/Welsh Water

» Chris Rees, Leakage Strategy Manager, Dwr Cymru
« Dr Willow Smallbone, Data and Analytics Manager, Dwr Cymru



The application of Data Science
in delivering Yorkshire Water’s
Leakage ambitions

Carol White & Christopher Smith

Yorkshire Water — Data Science

YorkshireWater



Data Science
at Yorkshire Water

Carol White

Yorkshire Water — Data Science
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Data Science at Yorkshire Water

Upskilling & BAU Tactical Strategic
Collaborative working approach to upskill colleagues and Stand-alone projects, dashboards, forecasting Fully productionised models
enable knowledge transfer (reactive to immediate business needs) (automated & deployed)

Positive Emotion
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Partnership working

Vorkshirs C81

Mentoring

Knowledge transfer (2-way)
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Data Transformation

Data Centric Organisation

Strategic Data Platform Business Enabling Use Cases

@ Efficiency
\ e Initiatives
Curated -

a — Dataset ROT @ 1
/ 3% Strategic
C& LS Initiatives

Strategic Data Initiatives
Centre of Excellence Governance Framework Data Quality Framework
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Approach

o o CASE STUDY
Key guiding principles
Customer Emotion Model
* Actionable inSi_ght e Custom-built Natural Language Processing model to capture
* Enable strategic change emotion from customer feedback
* Sustainable

* Accessible to all Agile
¢ Customer-focused & e Partnered with business change team to realise benefits

e Fully automated user-friendly dashboards

* Enables colleague self-service and proactive intervention

* Potential to apply to new data in data mart

Agile delivery M1 M2 M3 M4 M5 M6

e Minimise risk Waterfall ,

* Frequent re-prioritisation Customer Emotion
[ ] Deliver‘ MVPS PosltlveEmotlon

“I.yi' = ank You™ count Potential Follow-Ups
e e R

M1 M2 M3 M4 M5 M6 -
Key Considerations

. Techr_1ica| en_ablers ll“ﬁ'l ’)

* Multiple delivery streams
* Business benefit & prioritisation
* Data ownership & governance




Potential Applications of
Data Science in the Leakage

Arena

Christopher Smith

Yorkshire Water — Data Science
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Hindsight: Benefit Assessment

What

* Quantifying the benefit of existing & new approaches to leakage
management

» ALC
» Enhanced Telemetry
» Pressure Optimisation

Why
* Evaluating the effectiveness of leakage activity
* Assessing the cost-benefit of a proposed solutions

* Establishing the potential for wider deployment — full benefit
potential

* ldentifying the opportunities for further improvement

Key Considerations

* Transient nature of leakage

YorkshireWater

e Trial versus BAU

e Attributes that determine benefit



Foresight: Forecasting
What

* Statistical modelling to predict leakage performance in-year
and beyond

Why
* Business planning
* Determining operational targets

* Monitoring risk

Key Considerations

* Understanding relationship between external factors and
leakage

* Understanding benefit of activity (AMP forecast)

* Embracing & reflecting uncertainty
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Insight: Analytical-driven Interventions | -

¢ision Matrix s 3 combination of:
Wh at skage rend, how leakage has been changing over the previous 4 eeks
1xage level the current ieakage level compared 10 the expected.
vity history. how ofien and recently the DMA has been surveyed in the last 12 months.

10fic activily Danefi, typical benefit realised by surveying the DMA in the st 3 years

* Analytical solutions to enable the prioritization & evaluation of T —— L
|eakage activity 2 10 DMAS in which prior surveys have yielded negative of low leakage denefit - e

___________ = - ‘ ActveRecent ] Actvemecent

xckudes ary DMA with open surveys or those with recent reactive jobs . - Last 30 Days. | Last 30 Days
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Why AcomncLo;e;sulm -
. . . . . . “‘E cu
* Assisting in decision-making process T
H d 5
* ldentifying problem DMAs for escalation o 2 i - ’

* Providing performance KPIs

ing #3310 2031 Mgt Comonie
béing e

Key Considerations

¢ Deliver little & often

* Incorporate attributes of benefits

* Integrated view of the network ____||‘I‘I\II||...___:___'____ o

Lestage Chasge

e Data availability & veracity
L |
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YorkshireWater

* Data velocity




Thank you




Leakage Location Predictor )

Chris Rees (Leakage Strategy Manager)

Willow Smallbone (Data and Analytics Manager)



Dwr Cymru

VW Welsh Water Data Team

Director of
Operational
Services

Head of
Data

Data Business Data
Science Intelligence Migration

Data Data
Governance @ Engineering




WY Dir Gy Data Team s

The Journey

Our Journey with
vy 2016 Data and Analytics

Chief First. Data ] J
Statistician Engineer Some Highlights...

Appointed Appointed

of 4

2017

Data
2015 Governance
Statistics and Team Formed

Formed A 13 2019
Business

p 3 2016 Intelligence
First Data CoE Formed

Science
Graduate u 22
Programme
s

2018
Data Team Formed
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Dwr Cymru
W y

Welsh Water PI‘OjECt LifECYCIE

Project
proposal

Data protection and

information security
checks completed

Project scope — including
responsibilities and benefits

S Lo

b o

Code validation
and technical/user
documentation
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Discussions around
data access and
progress

Run and monitor
model

| 4

interface shared with Data access

D_pe_ratmns en'_'.bed business, including Model building, user manipulation and
B EENLE (72l E0% interface created and share T
processes and deployment plan ith stakeholders F
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M/ Dwr Cymru

Welsh Water PrOjeCt N emO
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Dwr Cymru

VW Welsh Water PI"OjECt Nemo °

An Overview

Current challenge Identify locations where a leak is most likely to be and provide

When a pipe leaks/bursts, the exact location of an optimised route for locations to be inspected within a DMA

the leak is not known. It can take some time * Predict the locations of a leak
to identify the exact location of the leak and is * Provide a minimal route in which to inspect the most likely
quite a manual task, delaying any resolving leakage locations

action to be taken. « Create an application to be used by inspectors that outputs the

locations to be inspected and provides the minimal route which

should be taken




Dwr Cymru

w Welsh Water PI‘OjECt NemO

Benefits

Reduced /B Improved Reduced
leakage _ productivity environmental |

Safer working . More engaged Reduced CML
environment : workforce ' impact

Reduced cost ] Data driven
by optimised | EERVERE Y investment




Dwr Cymru
Welsh Water

Project Nemo

Delivery approach

Phase 1 @1 Proof of concept MSc project Produce a model to identify leak
CARDYD with Cardiff University location
Phase 2 DMA Clustering Group DMAs based on similar
characteristics

Phase 3 Leakage Location Predictions Produce a model for each group of
DMAs to predict leak location

Phase 4 Route Optimisation Provide the best route to visit the

predicted leak locations
Phase 5 Application Develop an application for

operations to use




Dwr Cymru

Welsh Water PI"OjeCt Nemo °

DMA Clustering

Clustering DMAs based on the similar characteristics

relating to leakage
Identified similar DMAs into three clusters

Descriptive statistic analysis is performed to gain further

insight into the leakage data outputs

CLUSPLOT( mydata.norm )
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Component 1
These two components explain 34.22 % of the point variability.




Dwr Cymru

VW Welsh Water PI"OjECt Nemo @

Predictive Model

» Created a model for each group of DMAs by using multiple data sources in order to predict the pipes that are most
likely to be the cause of a given leak

» Tested several different statistical algorithms and determined the methodology that provided the most accurate results
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Dwr Cymru

VW Welsh Water PI"OjECt Nemo

Route optimisation

» The problem that is being solved is a variation of the Travelling Salesperson Problem
» A genetic algorithm has been identified as the best algorithm for the problem

»  Weighted distances are used to take the risk of each pipe having a leak into consideration




Dwr Cymru o
Welsh Water Project Nemo o

Application mock-up

« Develop a user interface for operations to use
to enable them to follow the optimal route to

check all potential leak locations

7136869

6592565
Calculate Route )

1268577




Dwr Cymru

VWV Welsh Water Any QUEStiO“S?




