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Questions

1. Who is already far ahead in implementing Al in applications on level 2 or
lower according to ISA-957

2. And no: Al is no costly distraction, but necessary in order to keep delivering
drinking water 24/7! But the business case is reasonably difficult. Are there
companies who have worked on a business or value case in relation to AI?
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Vitens drinking water company

Context from Dutch drinking water perspective

- Vitens largest utility in The Netherlands - 6 million
people

- Groundwater based water supply

- 93 small-scale and unique water treatment plants,
causing operational challenges

- 30 % of extraction fields in very dry areas
resulting in damage of nature or economical issues

- Demand increasing, no new groundwater supplies ———
available S
’qa%?ednl -

-  New locations take 10-20 years to develop, mainly
due to stakeholder complexity

aner’
- Vitens need to quadruple annual investment in

next years

wml

- Radical change is needed

- Lack of skilled professional staff w



A digital water company
Why?

« Old working force (30 % will leave the company within 5
years);

« New working force will not stay for 40 years at a
company;

« Energy and water transition requires quick responses;
« Customers demand more information;
« Digitalisation is extremely increasing;

« Technology for treatment is becoming increasingly
complicated.

Solution:

Bringing knowledge from the *heads’ of the working force
into digital systems.



3
{
it
i
i

Program Digital Water o, B Eweoem e

8| T o) = - =
(] = = [ < =
L ssteEEssEEAssEassansesEnastnn, i L esSessMIMMssEsssmsssEEeesEaanEy, L asesessssssssssmssssssssenanny, g . :‘;‘ [ e =Ea :Ej\— gl ?-
y T al . . . " * . *e =l B = -
" AI at Production Plants °. - Real time Insight in “ L Proactive Customer e = — T L S
OP[R  Distribution Networks T Interaction - o5 ‘—‘ J ; | ~ o
- . 2 : ""W 2 vl ©

Real-time insight in water quality in Real-time insight in water quantity Real-time insight in customer
production plants and developing real- = = and water quality during the . behaviour and profiles.
time feedback procedures, - distribution process, T

(SR
'l
X

Trend Oost-Flevoland Pk 01072087 Viednessny 131012087

e ' Smart _ J
: : s E 4 A A
SLIMM  :: DMA E A !\J\ [\i

Customer »
T : \ "
. Production 1 I HpE : X . -
S lant & 3 Digital Twin : \/ﬁ ; ’ \
: : s Distribution ¥ % E
T : E OC’ : ..... us e e
: - ﬁ = Ny : Consumption v-f:u.. Oost-Flevoland ot tinl I el . -
S i . - . _,'. I A
- - — : / ; : v Utracht » Utrecht-West > Pb. Tull en t Waal > Ontharding > Pelletontharding - straat 1 > Onthardingsraactor 1 -
- : ,'./ I./' = o o o \\ : : . Onthardingsreactor 1
t : { ,. I - Hardheid pH véor CO2 Trosbelingsgraad
\ it || ™a= J
| I © o R
' |~ £ou T £\
: '. - Hrli: : ok .4 &o:
I 11 . e e .
- o= /F’jlw.r - \ L mart meters for small s || Sl | il
—_— ] T . . S
e M ' business consumers : s e
Smart water network L Digital water meter J R ween | oo same
o e, ] [EEEY
M . ‘, -t e Il 0 L

.
||||||||||||||||||||||||||||||||

(] L



ISA-95 standard

Security Operations Center (SOC), external

Level 5
@pany Management

5 - Receive sales orders, assure shipping and
customer relations.
Time Frame: Years, Months

2 Leves Business Planning 4 - Establishing the b:ak plant Sd‘ledu!e-a
= & Logistics production, material use, delivery, an
ea plant production, schedulng shipping. Determining inventory levels.
(@) operational management, etc Time i Montt ks. d hif
Level 3 3
Manufacturing - Work flow / recipe control to produce the
Operations Management desired end products, Maintaining records
dispatching production, detailed production and optimizing the production process.
scheduling, reliability assurance, ...
Metadefender Time Frame: Shifts, hours, minutes, seconds

Level 2

Discrete

Control

Level 1 1 - Sensing the production process,

4 2 - Monitoring, control and
Batch automated control of the production process
Control
manipulating the production process

e A
Continuous
Control

automation

Level 0

0 - The physical production process

4 Process

/O bjectives:

Planning of production
processes

Optimization

Analysis of processes
Historical data
Maintenance monitoring
Offline /Near time data

~

/PA objectives:

Control of processes
24/7 availability

Robust

Integrity

Online real-time data
Monitoring of processes
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Questions

1. Who is already far ahead in
implementing Al in applications
on level 2 or lower according to

ISA-95?
.
2. And no: Al is no costly
distraction, but necessary in
order to keep delivering

drinking water 24/7! But the
business case is reasonably
difficult. Are there companies
who have worked on a business
or value case in relation to AI?
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Shenzhen Water

Dr. Xiangyu (Daniel) Luan, Modelling Business Specialist
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Al in Water: Game Changer or Cost Distraction?

Speaker: Xiangyu (Daniel) Luan
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4% Deep Water Brain-Cloud (DWBC) Transformation Roadmap
General Al
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fr DWCB Conceptual Structure

Deep water Brain-Cloud 2.0 builds a cloud-powered unified intelligent management
platform spanning full staff and business with 99% digital coverage.

100+

Digital
Scenarios

Self-learning
Self-management

Self-improvement

Flexible
Scalable

Compatible

Data-Driven = =, ——
Insights -
DWBC l —Cop

Application B
Platform

9 ( Managemen: & |
Servit_:g Upgiaces

(Canopy)
Innovation
Cluster -
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-5- Deep Water Brain-Cloud: Al Deployment and Applications

Large Language Model
Vision

(DEr:]

Voice

Semeen  @peeX T OamE GrOR Lmex e wEE rwmey rerw
Sonbdeg ot gty | Wl Mmoo o o W Oscops ke

Water Leakage Agent

e

Agent

Pipeline Network Dispatch
Agent Operations Agent
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i Integrated Compliance Digital Assistant

One Workshop Agent Management Agent Agent
System Super entrance 15




-5- A natural upgrade: Shifting from narrow to General Al
Case 1: Water Leakage Agent (EX) P e

Narrow ) General IQI
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Modeling Agent
- - . Narrow Al; small M
Intelligent schedulin Smart analysis and le: ( )
water supp work ord:
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water supply model at urban-scale Full-cycle digitalized from auto- !
leakage detection to work order e e
Knowledge Agent

Coding Agent

The leakage rate in 2024 decreased to 4.4%=500 k



% A natural upgrade: Shifting from narrow to General Al

’Fﬁelllgent positioning I Burst Pipe Data Analysi-

Voice- Precise and |
based  @NEARY ------- " faster
order RS
Positioning
— Emergency Repair Plan
/ / // /
Intelligent Map Intelligent Number Intelligent Intelligent
Query / Query ,, Questioning Strategy Governance




4% Case 2 Water Plant (WP) Agent: Plant Commander

Unified Intelligence: Operational data and knowledge Synergize as the Plant Brain.
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Data Query Agent:
Data-driven

Precisely fulfills 80+ data queries

with ~90% matching accuracy.

Chemical dosing 10%

Operational |

Algorithms
Predictive Policy/Guidance
Models Retrieval

Intangible yet important!
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Plant Q&A Agent
Knowledge-driven

> Answers 100+ types business
inquiries at 98% accuracy.




4% Case 2: Robot Lineup for WP
The High-Certainty Choice: Driving Cost Efficiency via Robotics: Labor Cost 20-50% |
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Wheeled-Legged

Wheeled Inspection Robot
P Inspection Robot

Patrol Drone Sampling Drone

Water Quality
Cleaning Robot Monitoring Robot

Water Tank

Floor Cleaning Robot Dosing master



o BRI
Al in Water: Game Changer or Cost Distraction?

Take home messages

* A Natural Evolution (Not a Distraction): Generative Al and LLMs unlock
their true value when layered on top of a rock-solid foundation of
Narrow Al and mechanistic models.

« Intangible Value, Real ROI: Digitalizing institutional knowledge is
difficult to quantify upfront, but it is the essential infrastructure required
to scale smart utility operations.

« High-Certainty Deployment: Integrating Al with embodied intelligence
(physical assets) delivers the highest certainty and most predictable (.
ROl in the sector today. N :
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Transforming Water Operations with Al
Balibago Waterworks

Criselle P. Alejandro, President
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BALIBAGO

WATERWORKS

Transforming Water
Operations with Al:

The Balibot Knowledge
Twin Journey

A utility operator’s view on practical Al
adoption

BALIBAGO TeamSolve
wATERWOnKS

0 ) " Z . - ICIAL LAUNCH OF
Balibot WO
: A APALIT




Best BALIBAGO
BALIBAGO WATERWORKS w:;rkplucﬂs' WATERWORKS

Balibago Waterworks at a glance S

PHILIPPINES

Founded in 1958 in Angeles City, Pampanga, Balibago Waterworks is
one of the largest private water utilities in the Philippines.

350k 93 24

billed accounts municipalities served provinces covered

280 MLD 15% 1,000

production volume global NRW staff across operations

Niche focus: small to medium municipalities with populations of roughly
20,000 to 500,000 people.

02
Balibot Knowledge Twin Journey



BALIBAGO

WATERWORKS

We started with the operating pain points

Paper Scattered Reactive Slower .
workflows knowledge troubleshooting Balibot Frontier Al that
reads, connects, explains &
Manual leak & Assetrecords hard assists — grounded in
NRW tracking to connect Balibago data.

From manual workflows to modernized CMMS [ »» @B .-c

# tcr-sea.teamsolve.com <

+ operational intelligence powered by Al:

KnowledgeTwin B O ® & As

Beside at House #17 C., Don Agn..,

° Digital Workflow Execution Mar 4+ 11:00 AM

Asset maintenance, leak surveys, NRW, water quality and field reporting.
A Reported by eng.roderick angeleswater com. ph

Wed, Mar 4, 2026 at 1100 AM

Automated Reporting & GIS ® tessson

S 000 Marane Marcos A

Structured reporting with location-ready operational records. ‘ L) Q

e Centralised Knowledge Access

sbahan (leer

Coordinates: 14.596932, 121. 075236

Operational records and procedures in one accessible source. Work Address: Beside at House #17.C., Don Agnes St.

Asset Registry, Inventory & Management e '
Q
Better visibility for maintenance, planning and procurement.

o Operational Insights & Analytics

Failure patterns, high-risk sites and asset trends.

03

Balibot Knowledge Twin Journey



BALIBAGO WATERWORKS

Analysis, insights, expert observations,

s Balibot Ei‘ i'; =3

Balibago Waterworks : Main

L Pipe Material Analysis ([ v o
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" OBSERVATIONS o £5 Patremn
Work Done by Technician: Key Trends and
Findings

Top Performars: Jeffarson Nacu leads with 484
tasks completed, accounting for 38.0% of total
work. He Is closely foSlowed by Raymond
Castaneda (456 tasks, 17.0%), Envique Cortez (442
tasks, 16.4%), and Denmark Cunanan (436 tasks,
16.2%). Thase four technicians Collectivety
partorm 67.6% of all work, Incicating a strong
concantration of workioad among them.

Mid-Level Contribators: Satvador Macabulos (256
tasks, 2.5%), Amnel Munoz (206 tasks, 7.7%), and
Tryan Booa (190 tasks, 27%) form the middie ter,

Lown Sarvy | Vhewr tep rawrg
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U Leak Size vs Estimated Water Loss ([EE)) vp
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Leak Size vs Estimated Water Loss: Key Findings and Trends
Leak sizes around 11-15 mm account for the largest share of water loss, with 12 mm
Jeaks contributing the highest volume at 6§25 m* (10.7%), followed by 11 mm at 517 m*
(8.8%) and 15 mem at 450 m* (7.7%). This suggests that mid-sized leaks are
disproportionately impacting total water 10ss.

 Leak survey insights Ov
Top findings across questions Shes/assets most often cited
Agoregried trom 11 dhtingt seppor Agyregated from P dstnct Mten/steets

e ™

e CNADE DVA-OF  OMA-OY 0F DA

P ax
Q1: Leaks per DMA -+ Top DMAS by estimated water loss from leaks: DMA-08 —
over 400 m? total estimated water loss from multiple le...;

Top OMAS by estimated water loss
1. DMA-08 — over 400 m” 10t estimated water Joss from multiple leaks including Cast ikon

from leaks

decision themes

© AITime All Status AL - ¥ More

Tha1 St & Comwwraton

wis © B8

The Water Loss Analysis reveals that DMA-
06 has the highest total ostimated water oss
1,101 cublc meters, accounting for 13.8%
of the total. DMA-09 and DMA-07 follow
closely with 1,077 cubic meters (13.5%) and
1,029 cubic meters (12.9%) respectively.
Together, these three DMAS represent
nearly 40% of the cumulative water Joss
from leaks.

DMA-08, DMA-01, and DMA-03 aiso show
significant water loss volumes, each
contributing between 881.and 918 cubic
meters, roughly 11% to 11.5% each. DMAs
05, 10, 02, and 04 have progressively lower
water loss volumes, with DMA-04 being the
jowest at 335 cubic meters (4.2%),

This distribution highlights that a few DMAs
~—particularly DMA-06, DMA-09, and DMA-
07-are responsibie for the majority of water
loss, making them priority targets for leak
detection and repair efforts to achieve the
most impactful reductions.

wis fH QO B 8 A

What are the main couses of Jeshs in DMA-O0? Can you proeide Jesk ropasr date

Reply

o % v |

E.g. Smarter Leak Survey/Repair and Critical Asset Maintenance Workflows

Balibot Knowledge Twin Journey

BALIBAGO

WATERWORKS

Balibat

EESERRRY %TeamSolve |

Al helps us better understand
. Which assets are failing
repeatedly and why?

Which issues & patterns affect
operations most often?

What root causes are appearing?

What should we prioritise in leak
survey, maintenance and
procurement?

Support better decisions with clearer
context and not to replace human
judgement,



BALIBAGO WATERWORKS

Benefits identified Bdllbut

Scaling adoption to impact across 93 branches

automatlon From manual compilation to easier
Maintenance and leak workflows digital reporting in Tagalog
captured consistently

l Digitalisation & Faster reporting

l Centralised access Asset health visibility
Asset register. GIS-enabled operational Dashboards and insights into failures
records and preserved knowledge and performance

Better planning Frontline adoption
More informed preventive maintenance Strong use even among staff who
and procurement struggled with digital tools

Workplaces

Great
Place
To PHILIPPINES

Work 2026

"Balibot is not about replacing people. It is about helping our people work with
better information, helping our assets perform better, and helping our organisation

become more resilient and future-ready.”

Balibot Knowledge Twin Journey

BALIBAGO

WATERWORKS

GLOBAL WATER
AWARDS 2026

4»
“Al twin shifts leak strategy,

saves time”

BALIBAG 04
WATERWORKS

Al Project of the Year




Is Al a Game Changer or Costly
Distraction?

COSTLY DISTRACTION:
- Jumping on the Al bandwagon without

understanding the painpoints and which
Al technology Is appropriate to use.

GAME CHANGER:

When Al is embedded in workflows,
adopted by employees and tied to
measurable outcomes.

A practical test

» Helps people work better

 Improves asset performance

» Speeds up troubleshooting and decisions
* Builds resilience and organisational
memory

BALIBAGO
WATERWORKS
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