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ASSET DATA & 
EXISTING KNOWLEDGE

ENERGY &
WEATHER DATA

ARTIFICIAL ENERGY   

INTELLIGENCE (Aei)
ENERGY SAVINGS 
INCREASE MTTF 

NEW KNOWLEDGE

added valuesAdditional 

sensors

technologyAsset performance

Translation of the Law of conservation of energy into technology



Learning period: October 1 – January 22

Learning period

Effect of descaling closed circuit open cooling towers

Power consumption in kWh



Learning period: October 1 – January 22

Learning period

Effect of descaling closed circuit open cooling towers

CUSUM in kWh



Nearly 15% 
savings

Monitoring periodLearning period

Learning period: October 1 – December 16

Effect of descaling closed circuit open cooling towers

Power consumption in kWh



Learning period: October 1 – December 16

Monitoring periodLearning period

Effect of descaling closed circuit open cooling towers

CUSUM in kWh

Nearly 15% 
savings



Example setpoint advise 
in a sewage water 
treatment facility

Example setpoint 
advise

Leaking steam valve in a protein 
coagulation process unit

Cusum of electricity savings in a 
building with a production facility

3 more examples



Relay failure and 
replacement

1st relay anomaly detected
3 months before failure

3 months

Condition monitoring relay failure ‘Early Warning’



Data 
infrastructure

domain knowledge &                  
historical events with loss of value 

losses 

∆ + advice

Potential value 

gains + BC

AI Models creation,            
deployment                  

& application

historical data and 
setpoints

Senior Management

Operations & 

Maintenance

Weather

Energy + PQ

Process Control 

System

real time data

Potential scan for maximising value from energy



Operations

Process Control 

System

Data 
infrastructure

real time data

domain knowledge

∆ + advice

optimized 

setpoints

AI Models creation,            
deployment                  

& application

near real time 
data and setpoints

optimized

setpoints

Predictive 

Maintenance

early anomaly 

detection

Operations & 

Maintenance

Weather

Energy + PQ 

Maximising value from energy

CO2 ↓

€€€  ↑
Results



1  0  1  0  0  1  0 1  1  1  0

1  0  0  1  1  0  1  1  0  1    

PI Cloud 
Connect

1  0  1  0  0 1 0   0 1  0  0 0

1  1  1  0  0  1  1  0  1  1  

PI System

Customer
With PI System

Customer
Without PI System

PI Connector
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VPN Connection

Artificial Energy 
Intelligence module

Dashboards
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AF

micro services

AF

Solution architecture for customers with and without PI systems

on-premise installation with access by enerGQ is optional.*

Additional 
submetering

Additional 
submetering

*



Rob Burghard, CEO  enerGQ
rburghard@energq.com
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It advises the 

best energy 

saving setpoints

It predicts the 

energy consumption

It adapts to a    

better performance

It analyses

different scenarios

It detects  

anomalies early

It quantifies the 

energy saved 

It determines the 

energy saving potential

More added values of the Artificial Energy Intelligence Software 
that help to reduce the CO2 footprint



Asset or a part 

of a asset

€€

Performance

P = ‹P1,P2...Pl›
Energy  and 

its Quality

E = ‹E1,E2…Ei›

Weather

W = ‹W1,W2…Wj›

Setpoints

S = ‹S1, S2…Sk›

Condition

Performance (a quantified specific task, 

often a combination of water level, speed, 

pressure, weight, flows, temperatures etc.)

Weather (wind speed, wind direction, sun radiation, 

ambient temperature, wet bulb temperature, rainfall)

Settings (all degrees of freedom related to the operation 

of the asset (setpoints, controls settings, operational 

status of the asset)

Quantity & Quality of the 

energy (power quality, gas 

quality etc.)

Law of energy conservation implies that every combination of parameters 
relates to an asset’s specific NORMAL energy consumption

E, Q = f (P, W, S, asset condition)



Input
Historical data of energy, 
process & weather  
+ domain knowledge

Monitoring asset status, and energy savings with Aei

(1)

Baselining & calculation of potential operational energy savings

Aei - LSTM

Input
near real time data of 

process & weather

(3)

Baseline 
model

near real time energy data

W
W P

E

II

I

P

Output
Baseline models of
normal energy use 
(quantity & quality)

(2)

E

W
W P

P

I

II

Baseline 
model

Detection of deviation of asset 
condition

Output
alarms deviating   

energy use or deviating 
power quality

predicted failure

or savings

time

(4)
CUSUM’s showing deviations

Q

Q
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?

Cooling power consumption in kW without learned reference
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Cooling Plain power consumption in kW with learned reference

actual

normal

Achievable without investments

Achievable with investments

Wrong setpoints
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CUSUM in kWh (of power consumption minus learned reference)

40% extra consumption 

Wrong setpoints



19

?

Cooling power consumption in kW without learned reference



www.energq.com

1. What is Aei?
2. How does it impact CO2 footprints?
3. How can it be applied?
4. More examples (if time permits)

http://www.energq.com/


Oasen searching for energy saving opportunity's and monitoring of assets

Test discharge pressure increase from 3,2 to 3,3 bar
13/4 7:30 – 14/4 16:30

8819.3003.1610.1080



Oasen searching for energy saving opportunity's and monitoring of assets

Test discharge pressure increase from 3,2 to 3,3 bar
13/4 7:30 – 14/4 16:30
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Oasen Searching for energy saving opportunit’s and monitoring of assets

13/4 7:30 – 14/4 16:30

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.

24 h



Power Quality Measurements

Cooling fan at 
pumping station 
IJmuiden



Power Quality 
Measurements

Cooling fan at 
pumping station 
IJmuiden



Kast RKV 1 pomp 1 ventilator 2 Hoogtoeren

Power Quality Measurements



Introduction to the concept of the Cumulative Sum of the deviation (CUSUM),
a simple example

• Principle: is simple, 
sum up the deviation 
compared to a norm (an 
estimated average) over 
time.

• Challenge: How to 
determine the norm?

• Answer: By looking at 
power consumption at 
specific combinations of 
contributing factors, which 
influence the consumption, 
potentially with a delay. 
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Horizontal = equal to norm

Increase = more
than norm

Decrease = Less
than norm

Usage
m³/h gas

Cumulative Sum of deviation
m³ gas

The norm usually changes 

with the variation of 

contributing factors and 

is not a constant

hours

hours


