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Accelera_t_ing carbon neutrality
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RICCITIES

BEE Consortium

Eeneman Oy (Finland)

* Smart Energy Company

« Building Integrations and Controls
« Virtual Power Plant

Unetiq GmbH (Germany)
 Artificial Intelligence Agency
« Building Usage Forecasts

« Control Optimization

Metropolia UAS (Finland)

« Smart Building Campus

- Data Provider and Prototyping Lab
« Emissions Calculations

BEE Solution

EEner@v made Smarter

/ Metropolla

rsity of Applied Sciences

- platform
,: of trust



RICCITIES

Purpose & Innovativeness

BEE uses the latest Al-technologies to improve energy efficiency in buildings N
_/Q\_
Platform of Trust — Flg(r)ggl.
Process & Eitemal Data ﬁﬁ
oo sensor da Energy o
HHE — nere o
“10 Control data
Buildin +— Data Storage sight | Weather
& & Integrations - Insights L Data
Business opportunities —

External

ildi Access @
Building & * *Controls °

External Data Carbon
% Credit

ar\(grg VPP

Al Engine

BEE Solution



RICCITIES

Artificial Intelligence Engine

=

1

Historical
Building Data

Weather -
Forecast T 0
%ﬁg —_— A 0 —_—
Energy Utilization
Forecast Forecast
(Neural Prophet)
Calendary

Data 1L
Kinder-
Building

) Model Library
BEE Solution

Real-Time Sensor
Data
User-Set Boundaries

)

Real Time
Execution

®“

—  Flexible appliances

VA

Control - HVAC
Optimizer - Water Heating

- EV Charging

Scheduler



RICCITIES

Customer Benefits

@) | \CO‘:

15% 16 000€ 15% 100%

Energy Consumption Energy Cost Emissions Reduction User Comfort
Reduction Savings




RICCITIES

Integration & Dashboards

88 General /1. Nuuka data 2410 Kaisanie.. W <8

Electricity and heat consumption Room 318 & 408 Temperature

Integration of all available
data_sou rCeS 8.40 kWh

11/25 11/27 11/29 12/01
820 kWh == |202_TE_09_408_C-1202-Tila-408-huoneilman-lampétila-asetusarvo
50 == |202_TE_09_408_M-1202-Tila-408-huoneilman-lampétila
11/25 11/27 11/29 12/01 == |203_TE_09_318_C-1203-Tila-318-huoneilman-lampétila-asetusarvo

Electricity-Consumption == Heat-Consumption == |203_TE_09_318_M-203-Tila-318-huoneilman-lampbtila

Real-Time insights into the building
and historical reports

Rooms 318&408 CO2-levels Average electricity consump... Room 318 Temp AVG-deviat.

o Fully customizable to your needs

8.70 kWh

400

11/25 11/27 11/29 12/01
1202_QE_09_408_M-1202-Tila-408-huoneilman-hiilidioksidi
== |203_QE_09_318_M-I203-Tila-318-huoneilman-hiilidioksidi

BEE Solution



RICCITIES

Business Model

Service fee

Building Owners

- Office buildings

- Service buildings

- Industrial buildings

Fix + IR

Savings & Emission Reduction

Additional revenue / VPP

O
O
OO
0
BEE Solution



RICCITIES

Emission Savings

Pro-Active Control
Using weather forecasts our system acts
even before a weather change occurs

Energy Shifting

By predicting the energy grid composition
BEE shifts energy usage in times with a high
availability of renewables

Peak Shaving
BEE helps to stabilize the energy grid by
providing a frequency containment reserve

15 - 20% Carbon Emissions Reduction

BEE Solution

Temp

Energy Consumption

Pro-Active Control

Air Temperature
—Inside Room

Temperature

Ventilation Control

Energy Shifting

Original Energy

== Consumption

" Optimized Energy
Consumption

Energy Grid Emission Factor




RICCITIES

Savings Evaluation

1. Establishing a Baseline
We gather at least 2 years of historical
building data

2. Simulation and Evaluation

We run a simulation of our software on
the baseline data and evaluate the
savings

Criciyy

3. Dynamic Evaluation
When the solution is deployed we Renewable Energy Generation

compare the real consumption with —Baseline Consumption
similar dCIYS from the baseline == Simulated Consumption

— Grid Emission Factor

BEE Solution



RICCITIES

Piloting Steps

Building Integration
The interfaces into the buildings are set up and it is connected to the
dashboard

Simulated Control
Control is simulated on historical and live data
Artificial Intelligence adapts to building behavior

Unoccupied Control
Testing the control during night time and weekends

Partial Control
Controlling single rooms with tight boundaries 24/7

Gradual extension to full control

oQ The control is extended room by room
OO
O

BEE Solution



RICCITIES

Helsinki Pilot

« Allinterfaces created: Building, Weather,
Energy, Solar

» Historical data collected and cleaned
» First simulations executed
* Preparations to control the building started

+ Extension of dashboards for technical users
and implementation of KPI's

O
O)
OO
0
BEE Solution

Buildings

B B

Status

— — —> PART —»@
J

Integration  Simulation Unoccupied Partial

Pilot Start in Building
Early July

End of Phase 3 goals
CO2 Savings Evaluation
(Partial) control of two buildings




RICCITIES

Stavanger Pilot
+ Access to building data lake and weather
data established

* Working on access to Plant Scada BMS, energy
and solar data

« Historical Data currently gets processed and
cleaned

+ Extension of dashboards for technical users
and implementation of KPI's

O
O)
OO
0
BEE Solution

Buildings

EREEAE

Status

— E— o] — ) —~ G

Integration  Simulation Unoccupied Partial Full

Pilot Start in Building
Mid July

End of Phase 3 goals
CO2 Savings Evaluation
(Partial) control of two buildings




RICCITIES

Needs from the cities / Open topics

Helsinki

Stavanger
« Boundaries definitions « Finalizing data lake API by city
« Ventilation machine makes & models * Energy data: CO, coefficient for Norway

No show stoppers

O

O
o0
O

BEE Solution



Demo

83 General / 1. Nuuka data 2410 Kaisanie... W <

Electricity and heat consumption Room 318 & 408 Temperature

8.60 kWh

8.40 kWh

11/25 11/27 11/29 12/01
== |202_TE_09_408_C-1202-Tila-408-huoneilman-lampétila-asetusarvo
8.20 kWh

= == |202_TE_09_408_M-1202-Tila-408-huoneilman-lampétila
11/25 11/27 12/01 == |203_TE_09_318_C-1203-Tila-318-huoneilman-lampétila-asetusarvo
Electricity-Consumption Heat-Consumption == |203_TE_09_318_M-1203-Tila-318-huoneilman-lampétila

Rooms 3188408 CO2-levels Average electricity consump... Room 318 Temp AVG-deviat...

~

11/25 11/27 11/29 12/01
1202_QE_09_408_M-1202-Tila-408-huoneilman-hiilidioksidi
== |203_QE_09_318_M-1203-Tila-318-huoneilman-hiilidioksidi

BEE Solution
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