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Succesful market entry

Foundation

Team

Technology

Invest

Structure
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2014; Sales since June 2016 (> 200 industrial plants)

18 FTE

ENIT SYSTEMS

Energie einfach managen.

Fraunhofer Spin-off; multiple award-winning innovation

\

€ 2.5 million equity investment + € 2.9 million funding

Founders (61%), 5 other shareholders (39%)
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Edge computing for industrial energy management
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Average €1 million Real-time transparency,
energy costs, concrete measures

but no transparency to save energy cost of 5-20%



Customer base

Small and Medium
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Customer distribution
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Simplification
of real time energy
management

ENIT SYSTEMS
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Offering

Hardware Software Analytics

Energieverbrauch Einsparpotential: m \\
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Geordnete 15-Minuten Werte

- seamless = no to-do for customer




< 10 minute for installation

PSYSTEMS

Energie einfach managen

Stacked Recorded Active Power at Submeters Active Energy 2017
Insight into high-resolution Analysis Software

Comparison of the Main Meter and the Submeter of total consumption

Energie einfach managen .
Beginning of Operation |I|||||IIII|III|II|IIII|
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Power and Energy flow e
Sankey Diagram in Live View

Recorded Active Power at Main Meter
Insight into high-resolution Analysis Software
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ENIT SYSTEMS

-> billing meter online and first slides




Deep dive: Installation of Agent

Agent Is sent and placed at billing meter Agent Is connected via clip-on

P SyYSTEMS

Energie einfach managen
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Deep dive: Billing meter data

Example: unigue data vector of billing meter

Description Identifier Unit Resolution (s)
Total active energy import E_Import Wh 300
Active energy import (HT) E_Import_HT Wh 300
Active energy import (NT) E_Import_NT Wh 300
Total active energy export E_Export Wh 300
Active energy export (HT) E_Export HT Wh 300
Active energy export (NT) E_Export NT Wh 300
Total reactive energy import Q_Import varh 300
Reactive energy import (HT) Q_Import_HT varh 300
Reactive energy import (NT) Q_Import_NT varh 300
Total reactive energy export Q_Export varh 300
Reactive energy export (HT) Q_Export_HT varh 300
Reactive energy export (NT) Q_Export_NT varh 300
Total active power P W 15
Total reactive power Q var 15
Total apparent power S var 15
Active power (Phase 1) L1 P w 15
Active power (Phase 2) L2 P wW 15
Active power (Phase 3) L3 P w 15
Current (Phase 1) L1 | A 15
Current (Phase 2) L2 | A 15
Current (Phase 3) L3 | A 15
Voltage (Phase 1) L1 _UN Vv 15
Voltage (Phase 2) L2_UN Vv 15
Voltage (Phase 3) L3 _UN Vv 15
Lambda (Phase 1) L1 lambda 15
Lambda (Phase 2) L2 lambda 15
Lambda (Phase 3) L3_lambda 15
Peak Load (monthly) P_Max W 15
Frequency f Hz 15

- edge on data quality crucial for analytics




Direct web-access to Ul

-> pre-configured dashboards



First algorithms on quick wins

Statistic Analysis of Loadprofile

Assessment of savings potential of active energy

ENIT SYSTEMS

o\ . rchschnitt 0

Statistic Analysis of Loadprofile

Assessment of savings potential of base load

Energie einfach managen.

Einsparung

Assessment for quick wins
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- first algorithms applied after 4 full weeks




Submeter integration
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- Integration of all media and types



Example: Submeter integration

LIVE-Ansicht Zahlerstandstabelle Energieverbrauchs-Analyse Lastspitzen-Analyse Elektrotechnische-Analyse Standby-Analyse Seilwinde - Power Quality +

MESSSTELLEN ; : - S
Einstellungen = Topologie = Topologie editieren

Messstellen hinzufiigen

Messstellen editieren

=+ Neue Topologie hinzufiigen

INTEGRATION ﬂ ; Energieverteilung

Modbus-Server-Register

Anlagen
TOPOLOGIE
Topologie editieren
(O Drucklufi-Kompressor
O Kaltwasser
() Lastenzufzug () Kaltemaschine
TARIFE O Seilwinde Nordhang
; i e Sammelschiens Trafoebene (O O Liftung Tiefgarage
Stromtarife hinzufiigen Untervertedung O
Ubergabezihier O O Verteiter 3
O Vertziter 4
O Verteiler 4
Trafo 30O QO Verteiler 8

QO Verteiler 5
O Wohngebsude

LIVE-Ansicht Zahlerstandstabelle Energieverbrauchs-Analyse Lastspitzen-Analyse Elektrotechnische-Analyse Standby-Analyse Seilwinde - Power Quality

Dienstag, 12. Marz 2019

Energieverteilung (Sankey-Diagramm)
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Dienstag, 12. Marz 2019



Monthly reports

- Interaction secures improvements



What do
you get”?
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Web-UI

Real-time

- c @ ent.enit.io
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I Live-Ansicht
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Donnerstag, 4. Oktober 2018

Ein Spin-off des:

!

Z Fraunhofer Web-UIl: Real-time machine states not only for efficiency analysis ENIT SYSTEMS

ISE Energie einfach managen.



Monthly report

pdf

ENIT SYSTEMS

Customer: Alrbus Operations GmbH Stade ENIT Energy IT Systems GmbH
Giternaliensiraie 4
79106 Fraiburg im Brsisgau
Germany

Measuring points Msasuring Contact

0GZ - Station 21 Kabel 1 start Chiristian Schumaches

UGZ - Station 21 Kabel 2 02.082018 Tel: #49 (0) 751 4588 1078

Trao 6 02.082013 chestian schumachen@entt-

Trao7 22082018 Sysiems.com

ISP 2 Kiimaaniage Schrank | 22.082018
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234 22082013 Tel: +43 (0) 761 4588 1079

ISP 7 / MotorkOinl. Autoklav 2734 22.082018 UC3S Ielnwedergent-6ysiems . com
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AdObe lhr ENIT Reporting LTI ——— 2208201
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Ein Spin-off des:

Z Fraunhofer Report Is sent as .pdf ENIT SYSTEMS

ISE Energie einfach managen.
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Monthly report

pdf

Energy consumption Savings Potential:

Peakload Savings Potential:

127.000 €/p.a.

Adobe

Reactive Energy

- Consumption o nergy

el Repo"\ ‘ action

Recommendation of action
Security of System
Irregularities

Electrotechgs

Ein Spin-off des:

= Fraunhofer > 12% quick-win potential ENIT SYSTEMS

ISE Energie einfach managen.
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Algorithm results
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Example:
Multi-dimensional state identfication based on

id
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x
| 33
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Integration of production data allows KPIs & error detection



New:

Anomaly-detections and prediction

Anomaly Prediction of Prediction of
detection weekly load profile daily load profile

Annomaly Detection (S-H-ESD)

1200 gmpnrlsche Vorheisage der Last

‘ 1000
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Assistance In maintenance and basis for flexibility leverage



Customer query




Deep dive: Submeter integration

Welcher Stromzahler ist der Richtige?

-omzdhler-Lexikon — Lektion 1: Ubersicht der Zahlertypen fir

Hintergrund: Foeocis

Oberschwingungen

Netzqualitat-Messgerate / Power Quality Analyzer (>B00€)

Trafo t

=E -] E

Normale Multifunktionsmessgerite (250-500€)

Trafo Lint

Einfache ZZhler {150-300€)

—> advice on field level Is part of service




Deep dive: Architecture and security

ENIT Server LTE Router (incl. ENIT Agent Web user
external antenna) (Firm network 2)

‘ LK L

Gateway m

Secure VPN
connection

F Web user
ol J Sub-meters (Firm
Water/gas network 1,
same as
AR ENIT agent)

: W
Machines ¥




Enablement of
industry 4.0 applications

ENIT SYSTEMS
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Deep-Dive: Three core functionalities In one

Analytics-Software

Individual dashboards

Energydata-Gateway

ERP, SPS, BMS, MES, etc.

Datalogger

Datalogger and -base for all energy media




Open edge platform

Data
— processing and
Interpretation

- = | Sldodbus
| json-api |

(&

— Data acquisition

Bus || i DI/DO,
IEC-62056-21

- - TL
= | «'ﬂms —




Deep dive: Open platform

MARKETPLACE Q

ALLE PRODUKTE ABAS ERP ADD-ONS ABAS ERP INTERFACE SOLUTIONS STANDALONE PRODUCTS

()(}/a. ﬁ"/’"*

Alle Produkte

abas ERP Add-Ons

abas ERP Interface Solutions
Standalone Products

Promo v

ABAS MARKETPLACE EINFUHRUNGSANGEBOT!

9 MONATE ZAHLEN, 12 MONATE NUTZEN!*

Mieten Sie jetzt abas Marketplace Produkte, um die digitale Transformation in lhrem Unternehmen voranzutreiben und profitieren Sie von
unserem Einfiihrungsangebot! Jetzt vorbestellen und sparen!

“Nur bei teilnehmenden Partnern auf dem abas Marketplace bei Bestellung Uber die URL marketplace.abas.com/promo mit Gutscheincode abas2018

ENIT Agent Energy Analytics

Energiedaten-Gateway fur abas ERP
Erreichen Sie wie bisherige 8%
Energiekostenersparnis durch die
vollstandige Analysesoftware und Service

ENIT Agent Abas Gateway

Energiedaten-Gateway fir abas ERP
Integrieren Sie alle |hre vorhandenen
Energiezahler Strom, Gas, Warme, Wasser, in
das abas ERP unbegrenzte Anzahl von

ENIT Agent Abas Gateway Starter-Kit

Energiedaten-Gateway Starter-Kit fur abas
ERP Integrieren Sie |hre vorhandenen
Energiezahler Strom, Gas, Warme, Wasser, in
das abas ERP Testversion fiir 5 Zahlpunkte

CK Dokumenten Download App

Diese App ist geeignet fiir Programmierer.
Die Idee ist, dass diese Funktion nicht jeder
neu erfinden muss, sondern elegant diese
App einbinden kann. Sie bietet die

ERP-integration, incl. production planning




Deep dive: Open platform

=4 Fraunhofer
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ENIT Kundentag
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Location ENIT-Kundentag

E-Mail: kundentag@enit-systems.com

KREATIVDARK Telefon: 0761 4589 10 0
LOKHALLE FREIBURG Ansichtskarte: http://enit.systems/karte

Kreativpark Lokhalle
Paul-Ehrlich-StraflSe 7
79106 Freiburg
http://enit.systems/lokhalle

Empfohlene Unterklinfte

Der Veranstaltungsort ist von den empfohlenen
Unterklinften bequem zu Fuld erreichbar.

Hampton by Hilton
Zita-Kaiser-Stralse 32
79106 Freiburg
http://enit.systems/hampton

Super 8 Freiburg
Zita-Kaiser-Stralse 34
79106 Freiburg
http://enit.systems/super8




Contact

ENIT Energy IT Systems GmbH

+49 (0) 761 4589 10 0
iInNfo@enit-systems.com
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