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BKW Energie AG: Who are we?
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....and actively managing our digital transition
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How & when did we start with Al?

In 2013, we created our Smart Grid department

s’

Focus: Develop new solutions for a more efficient &
reliable distribution networks

Potential for providing new services - towards In-
House Solutions

i

First projects: Demand Side Management & Real-Time
Grid Optimization




First AI&ML Projects
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SmartRSA: Demand Side Management
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SmartRSA: Prozess rabvsabarich

3. Report:
Business
Potential

2. Optimize Energy
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BKW mySun: Optimize Self-consumption

Weather forecast

> et Random
/ \ PV Profile- Dataset Forest

Machine
ﬁyf / \ Learning
6} Load Profiles

U

| Charge the boiler during the day (P

Charge the boiler during the lowest tarif price
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GridBOX: Monitoring and Active Control of Distribution
Grids

PMU-Device: Measuring U, I, ¢ every second

Applications for an

Real-time observation Measuring optimized (active) _ Control
of the state of the —— current and voltage operation of the grid » of dispersed generators
distribution grid Implemented on a GridBox and loads

Master in the respective regions



IN-HOUSE VS EXTERNAL Al&ML | BKW |

On-Premise Big Data Architecture 2015

Internet
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Results: BKW mySun

The boilers will be charged during the day if enough PV-Production is expected. No additional

operation costs are required

kW, CHF

Kosten: 2.23 /\
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Results: GridBox

The real-time control using our Optimization algorithms ensures an optimal Power Quality

voltage levels with and without optimization
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Expectations vs Reality

On Premise;

e Build Know-How

« Data Compliance

 Flexible

 Potential consultance services

Innovative Applications:

e Smart Solutions for the Grid of the
future

Build Know-How

Develop new products
Y

On Premise reality:
High operational costs

Just specialists can run the platform

Updates & Modifications are not easy
implemented (no flexible)

Innovative Applications reality:

o™ o No Business Case with actual regulation

Products were not developed (or are no
longer available)



Lessons learned:
What we have learnt and implemented
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Be Flexible & Work together

Subiect Data / Software
Magter Engineers Breadth of Knowledge

Experts

Electrical
Engineers

Depth of
Expertise

DevOps

GIS

Data Specialists

Scientists

An interdisciplinary and agile cell nat survives)
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IT-Flexibility: Cloud & Microservices

Cloud Computing

Benefits

Microservice .
Microservice

Automatic Increased

Flexibility software Updates Collaboration

Security
Microservice Microservice Microservice

Doecument i Locauon

Disaster A Pay as A
Q Recovery @ you go @ comrol , m—
» =
—
‘ . Microservice Architecture

oveo
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Focusing on the return of investment while improving the
capabilities of the platform and the team

Today
Project F We can multiply our achievements Growing the capabilities
Y of the Team
NetIntel —
Pitch
We can create value with analytics
We can automate analytics on distributed servers in the cloud
We can create value with analytics on metering data and Growing the
start building a digital twin of our grid Technological
. Capabilities
< We can automate the calculation of long-
= term scenarios
2
e We can create value
a m a
o with Al&ML
o]
g
o

Project C

Project D
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No big budget up front, but small steps with a good RO




Netintel: Where are we today?



We build our own Models (In-House)
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Clustering with K-Means Algorithm

Our goal is to categorize our customers for

"realistic" network calculations
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Standard Load Profiles for Network Planning

Clusterprofile
Anzahl Profile pro Cluster: 17- 136 - 47 - 70 - 426 - 4
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ML-Load Profile classification

Random Forest Customer Input Data:

Instanz
Energy consumption per year (Eyq,)
Number of rooms
Type of warming water system
Type of Heating system
Maximum Power (P,5,)

/
7
\/\

/, \
Baum-1 Baum-2 Baum-3
@ @ @ Parameter 4 Cluster 5 Cluster 6 Cluster 7 Cluster
Cluster-A Cluster-B Cluster-A . . )
‘ | ‘ Building information 83 % 81 % 67 % 69 %
Mehrheitsvotum
{ All Dgrt]gregyem 90 % 84 % 73 % 73 %
End-Cluster
All Data except Pmax 90 % 90 % 88 % 91 %

All Parameters 96 % 94 % 92 % 94 %



We use Al for Document classification
(In-House + EXpert Support)
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Digitalization of existing processes: Contracts

- First Case: Easement Contracts (Dienstbarkeitsvertrage)

When we require to install our assets (ie. Cable-lines, transformers), we must make a contract with
each landlord.

Our assets have an average life of 40 years (or more!'), therefore we should track the contracts for
renewal or regular payment purpose

3 different
Landlords

1896

Underground l N
Cable '
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Digitalization of existing processes: Contracts

Documents need to be digitalized _

How? The important information needs to be extracted

- Landlord

- Addess

- (Contract-type
- Relevant dates

The non-valid contracts need to be sorted

Most important: An added-value needs to be generated

- Access to the data
- Increase quality
- Reduce costs
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First approach: Digitalize the contracts manually

 *10% of the contracts have been scanned and loaded into our systems
* Experts have also extracted the information and analyzed the validity of the

contracts

First estimations show that digitalizing 100% of the contracts require...
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Second approach: Al Solution

Challenges:

- Up to 200k Contracts for the last +100 years

- Two different languages, more than 100 different contract-types
- Some documents include hand-writting or remarks

- Some contract owners, addresses or lot numbers no longer exist
- No Al (Text-recognition) Experience within our company

Expectations:

- We want to build Know-How for further similar Use-Cases
- We want to operate our solution for further development

Development of an In-House
Solution with an external Expert
Partner
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Digitalization of the Easement Contracts

%

4 | - Scanning N
‘ e Physical to digital
II II . .
i + o Highresolution
Lonen quality required

/"

>

lll — Define the rules

/ V — API Assessment \

e Define the necessary — -
requirements . ® Integration on BKW

Databases (GIS)

e Set the rules for ML

i

73

.

Il - OCR-Recognition

Select the required
Al-Tools

Evaluate the OCR-
Results

/

- /
4 .

IV — Machine Learning

= e Natural Language
Processing
e Computer Vision

. J
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Generating value from Al

Unstructured Data Structured data
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We use Al for Visual Recognition for
our Asset Management

(External Al Solution)

MeSmart

S Y S EFE S
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Current inspection methods are labour intensive, expensive and dangerous

Current inspection methods are manual, Data is manually processed - defects are not detected in a

dangerous, slow and costly timely manner eSmart

SYSTEMS

eSmart Systems G
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Turning inspection data into asset insight

How?

1. Gather asset data (images, structure data & work orders)

4. Strengthen 2. Analyze and link
Al with verified

data

(—

5. Integrate with
customer systems 3. Inspect & verify
(asset inventories, work

order systems)

. Asset data import and export

-

. Human work (Subject Matter Experts)

Why?

Ay

1 B X

. Improve the efficiency of inspection work by facilitating the ability

ability to turn image data into annotated asset records

. Enhance reliability by acting on a problem before it causes issues

issues

. Improve safety by keeping people out of harms way

. Optimize capex through more targeted capex spend

. Easily comply with regulatory requirements through extensive

documentation of the grid

mESmart

SYSTEMS

eSmart Systems G
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Why using an external Al-Solution?

« Al Solutions based on Visual recognition require big datasets

 Required ressources for picture classification & Model development are too high
 We profit from the development done together by eSmart with other utilities
 We can still shape & strengthen the Al with our Expert's classifications

What it is important for us:

« We can export & use the predictions for other purposes and in other environments

 We can build additional services & interfaces on top of this solution

But we can & will challenge them

35
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Actual state of the collaboration

- We ran the Al-Solution on a first small
dataset

- Assets are correctly identified & classified
- Potential defects are identified
Next Steps:

- 0ur Experts will classify a training set using
the Grid Vision™ manual inspection feature

- Al-Model will be improved and tested on a
new Test data set

- Business Case analysis for the integration of
the Grid Vision™ software in our process

y :
vy
o Wl . 000 =oman



Conclusions
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Conc usions
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Accept your company culture and strategy, don't try to reshape the future alone

y |+

Be fle><|ble & aglle Requrrements will change, try to understand them
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In- House & External AI&I\/\L Solutlons can t)e successful try to deflne your strategy for
each case
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Thank you for
your attention

Yamshid Farhat
+41791555282

vamshid.farhat@bkw.ch
www.bkw.ch B KW
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