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Working principle of the MAESTRO framework
site data .

physical parameters, e.g. size of
storage, HP rated power, etc.

network description and key

third party

data ‘ predicted data

‘ conftrol data
network subsystems

setpoint schedules, e.g. @

battery charging setpoint,
heat pump ON/OFF, efc.

forecasts, e.g. heat
demand, PV prod.

external forecast,

e.g. weather

measured data .

measurements, e.g.
every second or up to 15 minutes storage state of charge

process steps
heat/electric demand

@ configuration @ network state update @ orediction of evolution optimized control
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Based on linear models capturing the
main characteristics

- simple model configuration
- Including variable tariffs
- easily extendable

Optlmlzatlon name

energyType -

isSheddable _ Boolean value

Symbol Description

IoadSheddmgPrlceProflIe sensor

forecastedActlvePowerProﬁIe sensor Pfo’"e’m“(f) Forecasted power proflle provided by
PENTAGON forecasting framework

powerConsumptionProfile actuator P (7) Optimized power consumption of the
consumer

E..

= CSem

electric network

fsheddmg (’L')

H ... heat network

Energy type of
(electrical or heating)

the

consumer

The price of sheddmg the load profile

G ... gas network

Component

Baseline Load
(BL)

Photo-voltaic
(PV)

Solar thermal

Wind turbines
Electrical utility | Gas
utility

Power-to-Gas
(P2G)

Heat-pump (Power-to-
Heat, P2H)

Gas boiler
(GB)

Electrical boiler
(EB)

Biomass boiler
(BB)

Gas CHP

Electric battery

Water tank
(Pool, thermal
storage)
Space heating
(SH)

Level

Building/District

Building/District

Building/District

District

District

District

Building/District

Building/District

Building

District

District

Building/District

Building/District

Building

Model

Consumer

Renewable generator

Renewable generator

Renewable generator

External tie

Converter

Converter

Converter

Converter

Generator

Cogenerator

Battery energy storage
system

Thermal storage

Thermal storage
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Technology validation

Boiler max. power
5 kW
heating node

Boiler min. power
5 kW
prosumer .
space heating

P2G min. elec. pow.
P2G max. elec. power 10 kW
0.75
and domestic
hot water bo
~—_
heat utility operator

thermal storage charge node

()

P2G conversion efficiency
Biomass Boiler max. pow. 10 kW
Thermal tank size 2m?
Electricity buy price 0.2 €/kWh
Electricity sell price 0.04 €/kWh
Gas buy price 0.13 €/kWh
Biomass buy price 0.2 €/kWh
Elec. demand 2383 kWh
Heat demand 15354 kW
PV prod. 637 kWh
3594 kWh

Wind power prod
w P2G  w/o P2G

SC ratio[%] 05.4

gas utility operator

validated based on
hybrid approach with

i GN \
gas node emulation and real assets
at CEA

electrical utility operator
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Technology comparison for power2gas application

Parqm. AEM SOEC Gas produced Gas produced
pon 92 kW 801 B no gas produced 801 B no gas produced

max .

i 0.2P5%,  02P%, G AEN £ SOEC
pwarmup 0 0.1P%%, [

TTMAX &40
phot 0 0.01Pna: [ s
n 58% 70% 1 - 20 -
Toffznot 3 MiN. 2 h N | | | | | il | | | | |
_ 0 20 40 60 80 100 0 20 40 ) 80 100
ThotZoff 3 min. 1 h Daily PV [kWh] Daily PV [kWh]
Case Revenue | Increase | SC ratio Gas
[CHF/y] | [7] [7] [MWh]

No P2G 491 n.a. 0 Potential of SOEC technology confirmed

P2G - AEM 707 45.3 89.8
P2G - SOEC 3808 64.7 89.7

P2G for dom. appl. not yet economic
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Successful - energy manager

(e.g. expected GHI)
@G eminise
ambient
PV power temp. ' '
Soleco AG
hedf pump mOde Solar for economy & ecology
& power setpoint W
(Off, Heating, Hot Domestic Water,
Cooling)
BATT power
setpoint

car schedule
(user input)

. !5!0 SGH-COI’\SUI’T]D‘IOH INcrease

* no increase of overall energy

power import/
export

charging power
setpoint

energy | cost [CHF] | bought [MWh] | sold [MWh] | heating [MWh] | SC [%]
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;@f@ An Integrated and Smart Controller

* Develop and validate a low cost
Leistungen meiner Gerate

easy to use ISC 0.18 CHF/kWh cost of
» Based on a Digital Twin | electricity (buy)
* Enhanced economic optimisation

* The ISC will control the individual
power and heat demand

* |local system controllers and sensors " 0.058 CHF/kWh electricity
* intelligence in the cloud " sold

Soleco AG o
Solar for economy & ecology ‘Geml nlse © 2019
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Projekt Hubrainweg 18_ist - Variante MODEL_01_BASE_V00 (Referenz)

Photovoltaik: M280-60-w CF2
Anzahl Module: 19 I ] I

~— Anstellwinkel (hor=0°, vert=90°): 6 *

Gesamte Nennleistung DC: 5.32 kW

Ausrichtung (0=+90°, S=0°, W=-90°): 99 * | |

Photovoltaik: M280-60-w CF2
Anzahl Module: 24

Gesamte Nennleistung DC: 6.72 kW
Ausrichtung (0=+90°, S=0°, W=-90°):-81 *

~— Anstellwinkel (hor=0°, vert=90°): 45 °

x Anzahl der elektrischen Verbrauchsprofile: 3

— Stromnetz: Dreiphasen (230V/400V, 50 Hz, Stern)

Ortliche Netzspannung: 400V
Wirkleistungsbegrenzung: nein

Photovoltaik: M300-60-t GG NICER
Anzahl Module: 18

Gesamte Nennleistung DC: 5.4 kW
Ausrichtung (0=+90°, S=0°, W=-90°): 99 *
~— Anstellwinkel (hor=0°, vert=90").6 °

P

Za NN\

Soleco AG

Solar for economy & ecology
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BYD 14kWh
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Gebaude: EFH Hubrainweg

Gebaudeldange: 15 m

Gebaudebreite: 10 m
Anzahl Stockwerke: 2
Soll-Raumtemperatur (Tag): 22 °C

]
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..'| WiFi Calling & 08:27

A lot of apps! But....... < CHARGING

Heat Pump Battery with Venus GX

HELP | ABOUT | COOKIES | DEVELOPERS | NIBE ENERGY SYSTEMS @ SELECT LANGUAGE

9W
Alain Aerni ©

© o
e

Ready to Charge
Check power source

My Systems / Aerni / History

@ Aerni HiStOI'y Hubrainweg_18_1
Hubrainweg

a 55 #1 #2]
s Remote Console
8124 Maur Zoom: 1d Tw Tm 3m Ty Max Clear | Fit graph | Toggle legend | Export data
Switzerland

| Solar edge

Smart Home —_—
Manage 4 . WiFi Calling & 19:31 -

L Hubrainweg 18 h eee
History
Alarm History
. 24.39 kWh 193.72 kWh 39.49 MWh

Day

(0) km/hr 2V 0/16 A

& 11/11/2019 &

Nearby Superchargers

Salacs AG @Gem'n'se D|etI|kn, Switzerland 4
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MPC/AI control

Our journey

Major Challenges

Connectivity
Integration
Orchestration
Forecasting
Optimizing to cost
Visualize

Easy to use

Helpful and friendly
Knowledgeable

Creative CrySta I ba I I a n d

Resourceful

SO|€CZ AG @ G e m i n i Se © 2019 1)Source: Osterwalder; Value Proposition Design a g re a t te a m
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Main inputs and outputs of Crystalball

Weather forecast

(Off, Heating, Domestic Hot Water, Cooling)

Car schedule
(User Input)

Solec; AG @Geminise

Solar for economy & ecology

m temp

Expected GHI
Expected ambient
temp

Ambient
Temp

Crystalball

Power import/

export




9.5°C GUI overview

24.1°C 23.7°C

2360C 233°C 237°C

REE 23.0°C 24.5°C
Verd'laufzeit Min aktiv 35.0°C 34.7°C

12.1°C m =

ON @& I

9.8°C

SM oder WWW-Warmepumpe: OH 1-33e_soleco|

\7% 37586W

ON

Heating

14.2°C

SIW oder WiW-Warmepumpe: OH1-1Bes_soleco

Keine Anforderung

OFF

Geladen, Nenntemperatur

Soleco AG

Solar for economy & ecology

39.0°C/40.0°C
0dm

/

177km

=,

86kWh
178kWh

3995kWh

Asleep, Home, Disconnected Off
ow

J@ 2127kWh

i -

66%

Home, Ready -478W
10147kWh
15978kWh




Alain’s test site - E|ECU’IC Veh|de #1

. |
Schedule is on Auto 130 13K
Show control parameters
Schedule issued: 2019-11-08 15:00:44 120 12K
o Current - 110 11K
PV E 100 4 10K
600 4 15.0K
90 9K
5501 12.5K
80 8K -|
500 1 10.0K E —_—
2 nd = w-
50 7.5 g %
g 09 3 &+
400 o 5.0K -1 UE-‘
= 50 - 5K
E 304 _ 25K — /
E E \ 40 4 4K
S 300 % 0+ . . e \
= 2 30 4 3K
B 2501 ~2.5K p
e
2004 -5.0K o 20 2K
150 4 75K 104 1K
100 4 -10.0K 0- 0 T T T T T T T T T
Friday 18:00 Saturday 06:00 Saturday 18:00 Sunday 06:00 Sunday 18:00 Monday 06:00
504 -12.5K = . n
Range  EC1SetPointExpected  EV1ChargeStateEnergyExpected
0 -15.0K T T T T T T T T T T T T
Friday 18:00 Saturday 06:00 Saturday 18:00 Sunday 06:00 Sunday 18:00 Monday 06:00 E|€CtFiC Vehide #2 _
Heating =
|
_ e e e ——— e ,
1
1
< wf E o] 20 F wd
= = = = o0 o g
fai of Bnf ¥« z Minimizing energy cost over
& E = g 5
= ]« £ = 1 . d . h
: 2 a 3 days forecast period wit
g
g .
= user constraints
’ ’ . y 1 y "

Solar for economy & ecolog)

. BTICH ergyExpected  ConsumerPowerExpected  ConsumerPowerExpectedPersistence




Air Water inverter heat pump of 10 kW at A-7/W35

A > , r! }'. SN e 3 :
|Description of Measure 01/05/2019-2020 | 01/11/2019-2020
PV Production kWh 18,413 18,503 11,733

B Heat Pump kWh 3,800 3,895 7,322

- Elevator kWh 957 1,104 957

P Tcsla3 kWh 1,886
Mercedes B electric kWh 1,903
Total Electricity Import kWh 6,787 6,501 13,311
Total Electricity Export kWh 8,247 8,658 7,139
Consumption kWh 16,953 16,346 17,905
i Selfconsumption ratio 55.2% 53.2% 39.2%
Self-sufficiency ratio 60.0% 60.2% 25.7%
Solar power ratio _ 108.6% 113.2% 65.5%

VSolec; AGV @ Gem i n i se © 209
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Status and next steps

* Crystalball is live at 6 sites. It is also deployed on each new project of
Soleco AG

e Further validate benefits (Quantitative and user convenience)
e Get further lead customers to validate scalability

* Further technical improvements for: (Human Interface, cost, more
connections and control of devices)

* Develop sales and delivery channel
 Search for Investor(s) and/or Partners

VSoIec; AG @Geminise ©2020 23
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Contact

So
Thank you

Please contact us per mail for a
demo or for.......

Paul.Young@ geminise.com
Reto.Kaderli@geminise.com

Alain.Aerni@soleco.ch
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