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MOTIVATION CENTRAL EUROPE &t
* Integration of volatile RES in EU SMEs
32 32

Value in %
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Quelle: European Commission ,,Flash Eurobarometer 456
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« Needed flexibility capacities to %’}- 3? -l
buffer the volatility of RES LY
Storage Systems Power-to-X
DSM/ DSR -
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AIM OF THE PROJECT ilerrey

CENTRAL EUROPE s

NET ZERO ENERGY FACTORY CONCEPT

« Develop, test and evaluate new solutions and applications

g te for flexibility of energy-relevant industry processes at

s SMEs through dynamic management of controllable loads,
-y generation of renewable energies as well as energy
storages.

-
"I_’. f—»

Production
machine

Production
machine

On site generation
(Photovoltaic)

/ Exploitation of Flexibility through: \

* Control of energy converters (i.e. P2H; P2G)

* Control of manufacturing process (i.e.
speeding up and down, switching on and
off)

Production
machine

Legend )
* Material Storages
e T * Energy Storage systems
e Electric flow * Voltage Control of some loads - ST
m—— COmpressed air flow k /
— Heating flow

Communication flow
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IDENTIFICATION AND EVALUATION OF ey
FLEXIBILITY WITHIN A NZEF

Photovoltaic

modules
Agent based modelling ] s 4 Workers
Agent for < 5 Machines
prodl.._lction Fluorescent Office 5 different types of
machines AC Bus Configuration | _| _‘ tube equipment yp
R products
O Agent for human AC Bus Transformer

resources Il s T 71T .

7t 1 Coupling of the energy
Agent for models (electric and heat),
compressed ~ ~ ~ ~ ~ | Rectifier .
air system | ’ ‘ | ‘ the production process

_______________
-

r“'@ OO ROROR model and the human

S Machine Machine Machine Machine Compregsor resources

Y 3 ———
O 2

-

e (s

I I A

e
-
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PRODUCTION PROCESS SIMULATION

Wilerrey

CENTRAL EUROPE

European Union
European Regjonal
Development Fund

PROSPECT2030

verification_of_net_zero

Griines_Produkt

Graues_Produkt

Index function for machines Mz, My, M5

if machine M; is working at time t
if machine M; is not working at time t

1,
0,

extended index function for machine M5 that includes the
time a worker needs to move between machines M5 and

Quelle Puffer Mébelstiicke Séage_Puffer Sagen Schleifen (" Bohren (" Fumieren | [ Zusammensetzen |
Produktionslinie Bett . .
£l = 1 70] 1 70]
EbesTdke 2 Sége_Puffer1 Séagent Schleifen1 Bohren1 Furnieren1 Zusammensetzen1
- ie Stuhl
B 1 70] 1 70] 1 70] 20} 1 70]
Sége_Puffer2 Sagen2 Schleifen2 Bohren2 Furnieren2 Zusammensetzen2
Produktionslinie Kommode E @ @ m ﬁ
Sége_Puffer3 Sagen3 Schleifen3 Bohren3 Furnieren3 Zusammensetzen3
Produktionslinie Tisch [y .
= 1 70] =
Sége_Puffer4 Ségend Schleifend Bohren4 Furnieren4 Zusammensetzend
Produktionslinie Kleiderschrank DY .
e MbbeTIcK 70, £
@_ RessourceSagen  |RessourceSchleifgn | RessourceBohrer] | RessourceFurnierien| Kompressor
. rta _ .
OF= mmf G 5(t —L t) dat N=5 Types of furniture
e, \GRES(t) — L
GRes(B) Power generated by PV 1,(6) =
Constraints: LE(t) Load for production ¢
ng = my, k=1,..,N T =[t;,t,]  working period from t; tot,,
my minimum number of furniture of type k
N Miot minimum total number of furniture types
ng number of furniture type k
Z Ny = Miot ts time a worker needs to go from machine M5 Ms or M, and My
k=1 or M, to machine Mg

L) +1,(8) +J5(t) < 2

TAKING COOPERATION FORWARD

1,

Js(6) =[0 if I;(t+ 1) =1foranyt € [—ts,ts]

elsewhere
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IDENTIFICATION AND EVALUATION OF
FLEXIBILITY WITHIN A NZEF

Default Scenario

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
- e R N R e A - e e - - s R - R - R - R R R A R R A
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

s Default-Load  sssPV-Production

Furniture type
3x Bed *  4x Table
3x Chair * 5x Wardrobe
5x Chest of drawers

Production condition
e 7 green products
13 grey products

HiltCIrey

European Union
European Regjonal

CENTRAL EUROPE i

PROSPECT2030

Maximum power of the four
machines and compressoris 81,5 kW
Including of 5 kW flow fans (8h load
over the operation time)

Average product consumption is 5
kWh

Electricity daily consumption 100,6
kWh

To complete the production process
17,2 kWh energy was drawn from the
grid

_@ TAKING COOPERATION FORWARD 7



DEMO ICT ARCHITECTURE

Hiterrey
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PROSPECT2030

Grid
&
|
|
Flexibility, RES, Signals
Storage, DSR
offering to _m;ket_ |
system | platform

‘green’
products

Monitoring Control
Photovoltaic load load
-generator portfolio Battery electric portfolio Battery electric
L . storage vehicle J- storage vehicle
=22 © = | @05 -
/ \ +] - +| -
P —
ﬁ{}i [ ! ‘“7 H‘k —
Solar|Log — - i
Wago
HTTP(S) | | mMaTT FTP(S) Modbus TCP/UDP | Get continuiously | | S€nd orders and
ETHERNET | | ETHERNET | | ETHERNET | | ETHERNET live informations get historial
informations
1
— Collection Evaluation Forecasting generation Maximization of RES — Control
ex
- monitored — historical —» and consumption —» integration (Net-Zero -
P . . . Objective
e o e data data (electric and thermal) Energy) in production =2 .
oo functions
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EXPANSION OF THE EXISTING ilerrey
INFRASTRUCTURE

Solar

European Union
European Regjonal
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[HTTPS) ]

| ETHERNET

= =1 = — —

GEo

| ETHERNET
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SIMULATION MODEL VS. REAL dilerrey

European Union
T CENTRAL EUROPE i
MEASUREMEN S —
EX
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[h:min]
— ult-Lo: s P\/ P 1¢

" Jsdflogfile_dp_2020_11_10.csv

SIXy-A Alepuodas

¢ Real measurement load |
profiles : |
- good matching of the TN |18 T A [ — Lg L
simulation model with real = | S LL —— 11 W1
load profiles in terms of S S [ W

8:25
Time
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iLerr .
PV FO RECAST (I:ENTFgL Eugg RET

PROSPECT2030

Comparison: Actual vs Predicted(For one week- 15th to 22nd August 2020))

* Neural network for
prediction (Python/
Jupyter) with Solcast
weather forecast

« LSTM (Long Short Term
Memory) algorithm

Active Power in Watts (normalised values)

« ARIMA (Auto Regressive
Integrated Moving
Average) algorithm

Date and Time

—
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10 DO
ONLINE MONITORING, FORECAST AND ierres T

‘CONTROL’

~ MQTT/Cloud Einstellungen

In'_-:l) Dateiverwaltung ' Natves MQTT
[‘3 Projekteinstellungen Haupt Topic wagoledm/ ‘ % F ra u n hOfe r

.(;::. E-Mail MAC-Adresse Topic hinzufiigen v IFF

Retain Publish

\

Q Visualisierungseinstellungen — Cloud

0111 100
Q Lizenzstatus Freigabe

' \0101 /
o Information Name Sammlung 1 WAGO_1

Name Sammlung 2 WAGO_2
B ®
~ Status Cloud Verbindung (@ T E
Status [ nicht Eingeschaltet mébel gmth

Verbunden o Mitelrach !
0

Telemetriedatenibertragung
Cache Fullstand [%] 0.000000

Datenblécke 0

- §
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THANK YOU FOR YOUR ATTENTION

|

TAKING COOPERATION FORWARD 13




