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Company Overview WVINGS
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A. Make Energy Visible

B. Optimization

C. Digital Twin
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Technology Direction WINGS
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10T loT (devices) to Measure, Actuate

ﬁg _ Networks: Speed, Robustness, Security

§:§ %@\ “Big Data” for handling / exploiting sheer amounts of data
E:A:IE “Al” video / other streams; understand, decide, learn

@D XR for empowering humans; Human in the Center / in Control
N Digital Twins (DTs) for experimenting in the digital world,

building confidence / trust, integrating technologies and
human perspective

Legacy Adopt best practices / experience, fight inertia



WINGS Approach to Manufacturing
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A. Monitoring / Metering

Data ingestion and control:
* Sensors. Location, Air, ...
* Actuators. Robotics, ...

* Manufacturing Elements.

Boilers, Heat Exchangers,
Tanks, ...

* Vehicles. Forklifts, Trucks,
Cranes, ...

B. Al / Optimizations

Monitoring — Metering +
Optimizations for

* Woarehouses.

* Freight Transfer.

* Manufacturing Plant.

3. Digital Twinning

Al / optimizations +

* Simulations.

* What-If scenarios.

* 3D Visualization (XR)




Al & |[OT POWERED PLATFORM  ( wines
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Leveraging Artificial Intelligence (Al) & loT Powered Platform for Energy Efficiency Management.

ESG reporting
Energy consumption

Predictive Analytics
Fault identification

Geospatial Data Visualization
Ovutages

Alerts

Remote Management
for Manufacturing

Smart Meters Consumption Prediction i

s

Energy Sensors Consumption Optimisation == -

v

L
‘B
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Controllers RES/Storage Planning e

Smart Appliances Capability Prediction

Tanks, Sources Ovutage Prediction

Renewables Energy Use Optimization

WINGS Gateway Faulty Meter Identification
Leakage Localization
Gas Analysis & Prediction

Non-technical energy loss

Process Optimisation




WINGS Smart Gateway example: 4
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A. Metering

Energy, Gas, Water meters

Communicating directly or through adaptor

Local intelligence — edge computing capabilities GPRS/4G/5G/ ((I))
Diverse network capabilities and communication with core NBIloT/Cat-M/
cloud, big data and Al infrastructure LoRA /WiFi

Benefi.isf .efficiency,.c?conomy of scale, controllability, Smart Gateway
extensibility, scalability ’ T

Adaptor
=
y
—
Water meters Electricity meters Gas meters
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A. Application example: monitor energy end-to-end X!INGS

Features
Features: —_—
Dairy Products; Monitoring of energy consumption throughout production
Monitoring
Monitoring of pressure at various stages of production
Monitoring of temperatures at all stages of production
. [——-’ Storage -
Raw material -- E_;J Monitor the operation of the mixer
- Ice cream Mix e . Monitoring temperature, flow and level in maturity tanks
[ Temperature ][ Vibration |
[
- ) . ) Automation of transport in the cold storage area
Pasteurizing > Cooling — Storing and Maturity
[ Energy meters [WPressiiel] Gareways | Temperature || Fl [ evel .
Producﬁon N + emperdiure ow rate thqys Product qckq In
Quality control > Cooling —> Ice cream formation ‘
: EETETeN | [Gatevays) I Monitoring the good operation of charging of refrigeration trucks
Tl g =
. . Carton boxes q . q .
- Goclliy Product Packaging packaging Detection of ammonia in the production area
[BPressirel | Gateways |
Storing and F Freezing in -25*%C Quality control = ESB Distribution o« o
Disributon | o) Similar cases:
L Temperature

Food, Pharma industries.

Phases of production

24 /7 Monitoring, >10% cost reductions




A. Application example: Freight Transfer YYINGS

NXY7801

y mmissions
O 5991t 0 160.5kg

m
0 3061t

@ 71km/h

o 1038

uel Cost (Today]
0 1138¢

/N @ & a0

l Freight Transfer

* Remote condition monitoring & control

* Dynamic delivery route optimisation based on real-time
data

* Vehicle Performance and Status (location, fuel, etc.)
* Predictive fleet maintenance

* Carbon footprint calculation

* Vehicle TCO calculation

Driver Assistance

* Remote monitoring & communication
* Green driving assistance

24 /7 monitoring; Product safety; Routing optimization; Driver Safety; Sustainability (CO2 reductions)




B. Optimizations:

Predict Demand & Recommendation

.. WINGS
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e 459% reduction in CO2
30% cost reduction

Data ingestion
from buildings

Sensors / Metering

— B =
e @

User selects a node

Sensors (smart lamps,

Selecting buildings

plugs, switches etc.)

i

nterce User can check measurements from various assets
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Selecting meters / sensors

Data
analysis / results

[ Power_1HW [ Predicted Power_1H W
1400
1200
1000
v 800
2
S a0
+
400 ., g,
\c-—-i-—.n_._-..._.  —— "*--._._.—g.._.",?""'—"—"— ansS . us
200
M M 124M 6AM 12PM
Predicting demand
Money Saving Eco Friendly
Filter Q
Appliance 1: power_node_10_dehumidifier_30586 -
o Max consumption value at 14:00 is 1327W where 328.17W comes from RES, and 998.83W from “fossil fuels”
® Shift your use at 22:00 where 695.75W comes from RES, and 631.25W from “fossil fuels”
ﬁ{ This way you reduce your environmental impact by 158.06kg CO2 and increase your eco_friendliness by 367 .58W that will
be from RES instead of "fossil fuels”
Items per page: 1 1-12 > 3
Recommendati Eco-friendli
eco endations: Eco-Triendliness
Money Saving Eco Friendly
Recommendations Table Q

Power demand for appliance 'power_node_13_washingmachine_30586' belonging to '30586" will
be high and your expected cost per hour will be:

« 20:00 -> Your expected cost will be 28.79 €

= 21:00 -> Your expected cost will be 29.24 €

= 22:00 -> Your expected cost will be 29.70 €

If you could switch its use from the aforementioned hours to the following alternatives, you
would reduce your cost:

© . 03:00Cost 21.54 €

Recommendations: Cost savings




B. Power Consumption Forecasting < MYINGS

Power Consumption for last 7 days + prediction for next day

* Improved Energy Management M ﬂ M n
Hourly energy predictions allow utilities and energy providers to
better manage their energy supply and demand.

* Renewable Energy Integration

Power consumption [kW]

With the increasing use of renewable energy sources like solar and N M
wind, hourly energy predictions can help energy providers optimize — *|=ria o

2023-01-01 2023-01-02 2023-01-03 2023-01-04 2023-01-05 2023-01-06 2023-01-07 2023-01-08 2023-01-09
the use of these resources. Date .

Model 24 H Prediction

Input output

* Improved Customer Service

Hourly energy predictions can help energy providers to provide P > Al Model
better customer service by giving customers more accurate

information about their energy usage and costs.

* Environmental Benefits v .. |
By improving energy management and reducing costs, hourly energy
predictions can also have environmental benefits by reducing
greenhouse gas emissions.
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B. Process Optimizations for energy efficiency W YYINGS

Boiler Combustion Efficiency e it .»

e Data driven Model build on historic data
(monitored parameters)

220 2
Gas Pressure

120

* Prediction of the combustion efficiency DR o
Exhaust Gas for each combination of: Iral %
e Airflow and Pressure L
* Fuel flow and Pressure 9
Stack Losses . —— Meastred
*  Ambient temperature Results (R2 =0.94) . ciimated
ope . . . . 95
l e Utilization of the Al model for optimizing : :
the boiler efficiency soal £ & | ) i R R
o ) 4} :
2 i e 131 & %
. . ° . = [ Y 1 i - i 4 1 y (
Optimum selection of Fuel to Air Ratio: w9l § gy b1t Y ¢ 3;
L] Ld L3 92
* Reduce head losses by maximizing the
combustion efficiency 200 300 400 500
T : Ambient Temperature Timestep

P: Pressure

* Reduce boiler’s fuel consumption "
Fa: Air flow . Eff: Combustion efficiency

Ta: Air Temperature
Te: exhaust gas temperature

Pa : Air Pressure

* Reduce CO emissions

e Gains of 8-23%

Fg : Gas flow . 02: Exhaust O2 concentration

Tg : Gas Temperature . C02: CO2 concentration

Tp: Gas Pressure

L: Thermal load (water liters)




B. Optimizations, Factories
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Heat Exchanger A Heat Exchanger B

Tmalt_c

Fmalt W

Tmalt_in

Fethanol

Fwater

Tethanol_in

Twater_in Twater_out
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Tethanol_out

Tmalt_out

Heat exchangers are usually coupled
in a circuit to achieve higher cooling
(or heating) capacity

Optimize flow rates (water and
ethanol) to the heat exchangers to
minimize: (i) the energy consumption
for cooling the Ethanol; (ii) the water
consumption

WINGS developed multi-objective
optimization of input flow rates (water and
ethanol to be used) that lead to:

Higher heat exchange coefficient
(higher efficiency);

Reduced energy consumption for
cooling (or heating) the working
fluids;

Higher water reuse.

* Gains at the range of 10% in certain

demanding scenarios




B. Optimizations for RES — Decision Support Tools < MYINGS

Optimize RES Deployment Optimize RES Operations Optimize RES Storage
—— -
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0 PV Power Generation Analytics & Forecasting o Optimize the charge rate
of a battery storage
under different
production/demand

0 Analytical Modeling for Validating and Evaluating Power Generation conditions

O Meteorological Parameters (Temperature, Solar Radiation, Rain)

O PV module parameters (Capacity, Nominal Power)
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B. Optimizations for Production Scheduling - Energy «X¥INGS

Features:
Food industry;
Al-optimization Obijective: Time minimization

Hard-constraints: Task realization; Time available.

| sHog

Optimized Schedules Z EN @ & a O
v

Batch
Packaging Filter by = 2/5/2024-10/2/2024

Tip: Zoom in/out with mouse-wheel. Pan along the time axis with

HemeE Click+Drag.

Package Lines 05/02/2024 06:00 [5]

Tanks

Packaging schedule

Input Tank 1

Beer Codes

Z dlHog

Products

Change Times

| oy —

Preferred Maintenance o=z |
n Slots
TN Network Q N
of Pipes, Orders e
Inter-connecting Compute Schedule

Inpr Tdnks, Optimized Schedules
with

=  Packaging

Input Tank 5

° Filter by

re. e barrel_1 START 2/5/2024, 6:00 AM
FOC’I’ f’es can_1 START 7:00 AM

Ing / |eJJog

can_1 A, Amstel 100085 A5 GR 4P 3+1 PACKAGING e , 7:00 AM

, 1:224 PM 1001

>15% productivity gain



C. Digital Twin for Factories YINGS

Date: 5/5/2023  Time: 10:31 g English 3%

Management of data
related to the energy

Selected Part

Voorzuivering

consum ption, mq intenqnce s : r— - - \r‘“: et R : - Parameters Information
and operation of the \q 7 ’ R _ DR

\\ A 3 \ s : = _
qufO ry \ \'-"“'IM_ = = Y ! §a Pumo2iw)

A =
—— . : Y 0.000

Pump 3 (kW)
0.000

Data analysis for e
forecasting, anomaly \ Tl 4p e
detection, early warnings, _ 59 0 cuton Qs
scenario simulation N

for calculation of impact e T
of different actions (e.g. » | Ll

SWi'I'C h i n g on CameraPresets Impact Calc (i . Paraers Sformation
additional pump), alerts — | " l e e

Left Front  Right

Inflow Qin (m?/h)

AAA aan

Transparency: V' y §& Pump2(kW)
Defauit - . <y i 0.000

81 Pump3 (kW)
0.000

Tank Capacity (m + NAP)
6.135

Visualisation of data and .
insights on dashboard A .

Energy Consumption

24.734

-

S

. CO2 Emissions (kg)
o OFF . N 5.565
ons: " s 24
' (OO

Pump {
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Pump3 | {@,

© B

Cost (€)
2,968




C. Digital Twin for Factories YYINGS

Date: 2/11/2023  Time: 12:39 DiTTO English e —

Spatiotemporal Bandwidth
|
 Voorzuivering

Parameters Information

32000 [ Ay A W Wy J ting Thing IDs: W ps), 0410PBO1H?2 (missing past), 0730PBO1 (i
§& Pump W) J Y { ,
i

11_diver (too-high-wrong 1111_1h (all ge:3), 0640PBO1 (gaps), 9812 - O

1600.304 3.4000 a iohbor). 1- cor PREA-44 D1 flows-corrl GMOSF (Outler

Pump 2 (kW)
0.000

Pump 3 (kW)
0.000

Tank Capacity (m+ NAP)
6.171

Weather regression

s N <t OutflowQout (m'/h)
352528

Weather regression
Inflow Qin (m*/h)
562.792

g o A LI AN ST ¢ T i

: own value
Energy Consumption

26.672 Weather regression

Camera Presets Impact Calculator Sensing CO2 Emissions (kg) - - -
Neighbors
R ) L 6001 -
ot O @ Refresh Siower Faster I
Start Cost (€)
Somernll v S O . = 3201
23 Pump3 (@ 2

Right

5946

Dewatering depth Level for time of year Alert Status

Count  Percent == Alarm Low

== Alarm High

Se

B w8

. -1.06 Groun.
nterpolation using 7 most similar neighbors

8

-1.05 Grour
ve Average
= High

High

Not included due to insuf data for this metric: 8

ded due to Insufficient data for thi

Current Percentile Measurement Method Device Status

Normal

No update for 30 dayy
1124 2

Not included du ficient data for this metri




WINGS your ICT pariner in 5G, loT & Al in Manufacturing¥!!Nes

0 Partnerships for Digital Transformation

o Technologies, R&D

o Understanding of application sectors

0 Flexibility
o Business and delivery models

o Vertical areas addressed, technologies

0 Significant volume and high quality of human resources
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Contact Information (WYINGS
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WINGS ICT Solutions S.A.

Address - 189, Syggrou Avenue, 17121, Athens, Greece
Phone - +30 215 5011 555

Web - http:/ /wings-ict-solutions.eu

E-mail - info@wings-ict-solutions.eu

L d @WINGS.ICT \u @WINGS_ICT [ @WINGS ICT Solutions  YoulTl) @WINGS ICT
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