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The true value of energy as the key

to operational excellence
Rob Burghard




If anything changes in the operation or condition of assets for good
or for bad, it will result in a change in energy consumption. Why?
Energy is the capacity to do work or to produce heat. (AE=W + Q)
Everything we touch, use and produce (value created) comes about
with an energy flow.
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IF ...we can use energy to distinguish between normal and abnormal
changes, we can use it as an holistic performance indicator that opens
up lots of opportunities to maximise performance and value creation

of every asset that consumes'energy. IMAGINE...!
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COOllng Plain power consumption in kW with learned reference

Temperatuur 17.35
relative humidity 94.6
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CUSUM Cumulative sum of (power consumption - learned reference)
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Oasen Searching for energy saving opportunities and monitoring of assets
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Oasen Searching for energy saving oppotunities and monitoring of assets
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Oasel‘l Searching for energy saving oppotunities and monitoring of assets
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13/4 7:30 — 14/4 16:30

(a—)

35 kWh per 0,1 bar per day

Average reduction = 0,8 — 0,9 bar based on
principe: Delta P is proportional to square of Flow.
Savings: 35 x 8 x 365 = 110.000 kWh

This is 6% of total: 1.800.000 kWh

This is 30% of energy consumption of distribution.
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Recommendation of settings .. vest setpoints
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Ea l'ly warn i I‘Ig Relay failure
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Ea l'ly warn i I‘Ig Relay failure

Installation tree: « RWS- fd
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Ea l'ly warn i I‘Ig Relay failure

Installation tree: “
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Ea l'ly warn i Ilg Relay failure

Installation tree:

BWE . Eefde
il Eetde
. Daw Poant Temparature 1.%m 1 Min Average
* Wet ol Temperatuce 1.5, 10 Min Average
© Ambient Temperatuce 1.5m 10 Min Average
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Accu racy Of the AEI example data period: jan 2015 - nov 2017

Jan 2015 Apr 2015 Jul 2015 Jan 2016 Jul 2016 Apr 2017 Jul 2017 Oct 2017
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Accu racy Of the AEI example data period: jan 2015 - nov 2017. CUSUM
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1500

Accuracy Of the AEI Focus on maximum deviation. CUSUM

enerG@

W sornt minus average - v [l avecsge

Consumption in this period 574.000 kWh
Maximum deviation CUSUM = 3000 kWh

Maximum deviating percentage = 0,52%
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Accuracy Of the AEI Focus on maximum deviation

May 23 May 26 Jun 22 Jun 25 Jun 28

7] OSlsoft.
PIWorld cotHensurs 2019 #PIWorld  ©2019 OSlsoft, LLC




Tec h n OIogy artificial energy intelligence (AEI)

s Yo

O..-‘$

1

O

* L4
e .
Apg gt

([

PROCESS DATA

enerG@

&

EXISTING KNOWLEDGE

ENERGY &
WEATHER DATA

OSlsoft.

PIWorld cotHensurs 2019

T

ingredients

® - @

ARTIFICIAL ENERGY INSIGHTS &
INTELLIGENCE NEW KNOWLEDGE
(AEI) |

technology & added values
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AEI Added values Self Learning Technology

't determines the potential / It predicts the energy
of energy that can be saved consumption
l It quantifies the energy
saved
It supports by advising J \

"

the best setpoints

It adapts to a better
It supports by advising & f SO L288 [ ETES
the best setpoints
It d b I It analyses different
ete:ctsz.a norma scenanios
situations
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The Opportu n ity Early warnings of anomalies and operational energy saving
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Learning the normal A

=W+Q Surrounding

factors

A

Asset
of multiple energy consumers

nergy -mount
& - nergy cjuality

Artificial Intelligence (AEI)
+ < learns the normal dependencies 2> P+S
and then detects abnormalities A

Suboptimal setpoints, Friction, fouling,

A A blockage, vibrations, abnormal heating,
+ <Z - deviating sensors, wear, B Z:> AP +S
equipment deterioration, change in equipment

control, power quality issues. |
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Artificial Energy Intelligence vt aivesir

Energy consumption is the holistic parameter for every process that relates somehow to both asset
and process performance. The same applies to power quality.

Tons of process data available but little or no energy data... high accuracy monitoring can usually be
added at low cost.

Process performance and asset monitoring and management are much closer to core business than
energy saving - > > Simply better business cases.

New technologies available:
« state-of-the-art high accuracy sub-metering and power quality monitoring technology
« Deep Learning, LSTM for highly dynamic processes.
« High performance streaming data base technology (OSlsoft)

New generation energy monitoring, advanced big data processing and
machine learning based analysis gives new generation AEI solutions

PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC 23



Our mission:
Enable each organization to maximize the value created
by energy and to contrlbute to a sustainable future.

Energy is the capacity to do work to create tangible value; and s
therefore the carrier of the real economy. Everything we touch, use and
produce comes about with an energy flow. (AE =W+ Q)

TR T —= i
enerGQ’s'Artificial Energy Intelligence (AEl) uses the dewatron energy

flow to a system as the holistic performance mdrcator of that system
S o ’,,.r T

Our vision:
Organizations use AEI as the plug & play technology
to reduce carbon footprint, to optimize maintenance,
maximize production and avoid unplanned downtime.
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A bl‘ief hiStory Of el‘lerGQ and what the future holds

- Founded as an energy monitoring company with a focus on operational

2009 : : . : e -
energy saving. First clients in buildings and utilities sector.

Zuikosiel] - First industrial clients.
2014 - Partnership with RUG for artificial intelligence and pilot in aviation.

Z0is5i ] - First clients in the water sector.

- First clients in wet-infrastructure sector for asset monitoring & power quality
monitoring.

2019 - CSA with OSlsoft to secure fast scale-up. Focus on extending AEI technology.
First client in ICT-sector.

Zerioziei | - Fast scale-up. Local and global in cooperation with OSlsoft and other partners.

2016-18

0Slksoft o5
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The PrOblem and the Transition

Global CO, emissions all-time
high in 2017: 37.1 billion tons

Human activity is the
main cause of excess
energy consumption:

Deviation energy monitoring is
fundamental for transition

re-
newable

frequency

time of use
management

actual

* Operation

* Housekeeping
* Maintenance
Due to lack of S / - conservation by !

* Self effi cacy iour + earliest detection of
o Knowledge s to prevent escalation

* Awareness

energy efficiency energy consumption

Added Values: Low
Cost, payback: <1 year
5% - 30% savings

Development of
awareness,
knowledge,

self-efficacy

energy analysis &
Base-lining as infrastructure for savings

Based on Energy Pyramid from EnSave Inc.
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The PrOblem and the Transition

Global CO, emissions all-time
high in 2017: 37.1 billion tons

Human activity is the
main cause of excess
energy consumption:

Deviation energy monitoring is
fundamental for transition

re-
newable

frequency

time of use
management

actual

* Operation

* Housekeeping
* Maintenance
Due to lack of / energy conservation by 1

° Self effi cacy changing behaviour + earliest detection of
o Knowledge anomalies to prevent escalation

e Awareness

energy efficiency energy consumption

Added Values: Low
Cost, payback: <1 year
5% - 30% savings

Development of
awareness,
knowledge,

self-efficacy

energy analysis &
Base-lining as infrastructure for savings

oo “~~.__EASILY ACCESSIBLE _.--~~"
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I ntegl‘ated bll i Id i IIg blOCkS able to act (in)dependent of other systems

need to use shorting bars. Maximum cable length

CT’s: 0-40 mA secondary. Include a built-in automatic
a protection circuit for maximum safety, eliminating the
extendable to 650 ft / 200 meters. Accuracy 0,5S (0,5%).

Split Current Transformers

IR

V1l — Multimeters
v2 —  (max 12x3ph / 36x1ph)

V3 Measures active, reactive, apparent
power and energy and basic power
Vn —» quality

AR RN

Split Current Transformers

ETH RJ45

“) OSsisoft
i&" PlWorld cothensures 2019

3G/4G & ETH 3G/4G

’ ener GQ\
WebPortal

N

’ Srier GGJ

Data storage,
Processing & Machine
Learning, Visualisation,
Reporting and Alarming

Data & Information export
to customer/3™ party

Optional: other
sensor data via
APIl/webportal

Interval > 1 sec

Public data such
as weather data
and water levels

super user

#PIWorld ©2019 OSlsoft, LLC
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I ntegl‘ated bll i Id i IIg blOCKS able to act (in)dependent of other systems

’ enerGG \
WebPortal

need to use shorting bars. Maximum cable length

CT’s: 0-40 mA secondary. Include a built-in automatic
a protection circuit for maximum safety, eliminating the

extendable to 650 ft / 200 meters. Accuracy 0,5S (0,5%).

Split Current Transformers

IR

Vi — Multimeters
v2 —  (max 12x3ph/ 36x1ph) ETH RJ45

V3 Measures active, reactive, apparent

power and energy and basic power

Vn —» quality

&

AR RN

Split Current Transformers

OSlsoft
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~._ andwater levels __~

atlon /export
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Interval > 1 se€’

1
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-
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s sensor da,ta V|a
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Data storage, (¢
Processing & Machine

Reporting and Alarming
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- //\\ AEIl = PLUG & PLAY AND
~~_EASILY ACCESSIBLE. -~
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Remote support
super user ﬂ
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The answer tO Scalil‘lg llp OSlsoft enerGQ architecture enabling P&P AEI

OSlsoft

Option 1: OSlsoft- & enerGQ customers

Local PI System with Inteffaces/Connectors to Equipment

i

Data Sources

B

Customer

Local P1 System installed |

Web API or PIVision

Local Pl Connect Node with Pl Interface/Connector (no existing

Data Sources

enerGQ developed dashboards using Pl

nerGQ RM&D System in Azure

—-

Option 2: enerGQ Customers
enerGQ developed dashboards
using Pl Web API

PI System : —~
o tiasds RM&D Central Server
A o (- oMz

| FO =
annaqenas
l | . P1.Cloud Connect .0 Pl Data Archive
] 1
o Pl Cloud Connect , | E%
ConnectNode | :  PiConnector &%
> | ) Relay -
: Pl Anal
: R -
! . Pl Data Colection =
! [ Manager
P1 system) 1 Eev l . PiVision
PlConoectorto —
Connector Relay : -
VPN Connection 1 l. PLyeLa!
rld ! =

Pl Interface or i : =
Connector Z

= 1
1
|
1
1
1
|
1
1
|
|
1
1
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PI AFSDK or
PI WEB API or
Pl Integrator

PI AFSDK or
Pl WEB API

enerGQ Artificial Energy

Intelligence (AEI) module

enerGQ Staff
Pl Vision Publisher

* Pl CC is the OSlsoft recommended
data transfer mechanism with
customer Pl systems, possible
alternatives are AF SDK and Pl Web
API
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travelling home

¥ W

If anything changes in the operation or condition of assets for good
or for bad, it will result in a change in energy consumption. Why?

R T
ERRCEN Bt

. 1 :
! Energy is the capacity to do work or to produce heat. (AE=W + Q)
Everything we touch, use and produce (value created) comes about
% With an energy flow.

’ Lo TE—

IF...we can use energy to distinguish between normal and abnormal
changes, we can use it as an holistic performance indicator that opens
up, lots of opportunities to maximise performance and value creation
from every asset that consumes energy. IMAGINE...
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Contact detalls

'« Rob Burghard

« Managing Director

* enerGQ BV

* rburghard@enerGQ.com
* +31 6 1091 3693
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Questions? Please remember to...

Complete Survey!

Navigate to this session in

Please wait for .
mobile agenda for survey

the microphone g

—
TO DOWNLOAD APP, &

State your
name & company

SEARCH OSISOFT
Pl WORLD OSisoft.

PlWorld

# Download on the ETITON
@& App Store P> Google Play
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