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enjoyelec at a glance
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Demand-side flexibility "
Our dynamic Al-powered energy solutions {:} e AT (Y
empower homeowners and commercial &
industrial (C&l) clients with affordable energy. By yA\
leveraging real-time electricity data, we enable PORSEHE
cross-category energy device coordination and renavitnissanmrsusiski  VENTURES
optimization.
Our systems provide additional flexibility and
contribute to the energy transition through
Vehicle-to-Grid (V26) and Energy Management
Systems (EMS) facilitated by Virtual Power Plant Industry record
(VPP).
Combined with enjoyelec’s innovative technology, 12+ Countries
we ensure a resilient, secure, and sustainable _
energy future. 97+ Brapds - Compatible
devices
30% Cost Saving(avg)
R&D strength °
o I
50-|- Employees 90"' Tech Patents 85% Prediction Accuracy
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enjoyelec Controllers for Diverse Scenarios

Controller Lite Controller Air2 Controller Pro iEMS Controller
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Non-Disclosure

HEMS Products
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HEMS Grid Interaction Architecture
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Connect More. Control Smarter. Coordinate Across the Cloud and Edge.

@ Support Multi-protocols

EEBUS #odbus @ zi

eMUCs -P1

Support Multi-brands

Inverter& Battery  Smart Home HVAC

18 27 97

Charger EV Total

Heat Pump Battery EV Charger
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DIN-Rail Controller Lite

FNN Steuerbox

*Power supply
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*AC/DC DIN-Rail Power Supply is not included
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* Place it any :

. Wired

_ , RS485(1): Baud rate 9600
UsB C(E’fPG”S'C’m RS485(2): Baud rate 9600
v/ PI* vLlinky* vIO* v'SO* | Baud rate can be configured via software

-

RJ45
10/00Mbps

Wireless

- WI-FI, Bluetooth, Zigbee
» Protocols: Modbus. Zigbee, OCPP, EEBUS, eMUCs-P], Linky, OpenADR



HEMS APP: Automatically control energy resources based on tariff optimization

( Dynamic Tariffs Q)

Device widget My home Energy flow

S 0.31kW
- < My home

10 kW 0.00kW 10 6 s
S0 2 : 245C Aachen Nordrhein-Westfalen

Grid Battery Heat pump
e at ©) Purchase price B Export price
17.34 i 6.96 i 26.85 « Tibber DE Manual price
cassumed todey frodeced todsy raved today
Yy, .
| «
& Plugged 9 ‘ ‘ | i
Overview (. Battery ®
657.93 e 0.00um 39 11 Standby
SoC 10%
i ]
Plug & Solar-Only Smart Power (kW)
Charge Charging charging [0.00]
Maximum current 00kW|16A
Energy(kWh)
0001000}
@ Solar charge now :
@ Discharge now
/‘ Device capabilities © /,‘

One
enjoyelec APP

97+
OEM brands

12+

Countries

45+
Energy suppliers

@ Vaillant HeatPump @

Outdoor -“C | On

€)) Heat+DHW Operation mode >
Zone Current:21.1°C

L J
- ) 350C (+

#) bHW
DHW Current:36.5°C

= 41.0°C +

4
-
oono

All-in-One
Control

i

Personalized
Energy Insights

|

Seamless Switching Between
Retailers

Al-powered
Energy Strategies
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Connecting to 5+ energy trading markets and 45+ energy retailers

5+ Electricity Markets 45+ Energy Retailers

e-o0rn < tibber mpgme@y
VATTENFALL . ESWE “ ~eDF SW/M

- Versorgung

(% rabot.charge & ostrom Wl'eVd

NORD POOL ) epexspot e

A EURONEXT COMPANY aWATTa f ALBSMDTWERKE
En B l’J 6@) a tado® company - T .

[ Dynamic Tariffs o

Nordic electricity market EU Market
_— ° ~(~ .
enovos eNGie @oEneco 43T luminus

Caue MO goctat I

easyenergy

Liberian Electricity Market : - H an
| (ISpoin, Polrtluéol) Austrolri/cl}grlsleetctrlmty LUQXenergy QOIMII @fortum (‘ﬁ/ﬂlﬂb
(7. KERAVAN _ VARSAN LOCAL
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Streamlining energy cost optimization: Al-driven dynamic tariffs at your
fingertips

Energy trading Capacity charge

# Control power, cap your costs. #

4 Customized your feed-in limit. 4
¥ ¥ 3
- - - _!_ - - =
| - o _.- R—.

4 Buy low, sell high, profit from the grid. 4

Grid Feed-in

A o° ¢

Autornatic

Rules (=

Overload Prevention Battery standby Battery for EV
4 Prep your power for next outage. 4

 Boost Battery for EV charging faster. #
| @ y. h:::“ @ ‘
4 == @ e =

sy T @ e E
® = ~

DwDwr

# Smart limits, safeguard your home. #
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Lenjovelec
HEMS Application Enhanced Functions
4 W a ) / 9:41 _..|f.,~_\

17152

4 Grid feed-in

i i ¢ Overload ti
Il Grid feed-in Protection < Overload prevention

) Enable intelligent strategy to limit the - Y-, - - -

maximum feed-in power, preventing grid ©
Enable intelligent strategy to limit the . ore . . @ ﬁ @
masiomam fed-Jn powe, preventiog gid instability or penalties cased by excessive
instability or penalties caused by excessive feed- f f
4 17:16 W@ ) feed-in
brotecting grid balance and Smart limits, safeguard your home.
< Set fes.
Enable overload prevention strategy to safeguard
Snd comectionmeter - B ot G your home circuits and appliances, staying within
your power contract limits.
Maximum feed-in power OkwW _

') Active period

Grid connection meter Set
[ ]
S Overload Prevention
Custom © [Fategy off
T ; Battery optimization Set

12:00 am ~ 12:00 pu z et .
- / Enable overload prevention strategy to

safeguard your home circuits and Power limit 15KW 7
appliances, staying within your power

contract limits - R

(@ Overload prevention is Al-driven . While it minimizes
risk, 100% control cannot be guaranteed.

- \. y
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Smart Charging [ Discharging in HEMS APP

Customized smart charging [ discharging profile interacting with vehicles

Smart Charging & Discharging

( -U - \ (9:41 wil = -\ (9:41 wll & -\
- " . | g Charger E ¢ Add Charging [ Discharging based on energy prices
‘< My charger . . c 0
Q0D ~ » « Smart discharging strategy with departure time,
B & Finished 2> enjoyelec -
departure target SoC, etc.
Iz‘gu o 32h59min Device model EE-EC-HPO1 \,‘é\u\\'mm)!,j 2 /4\@21
‘ e Device SN 12300564631 ”/,,,’
4,67 kwn 2.67 wn Rated capacity okW » . B ° ° ° °
o i R o Limit Guarantee for Discharging
Smart harging ° IR « Discharging power limit setting
;Uwf_w SR A O it « Minimal discharging SoC setting
Lower SoC limit for discharge 20% @ Stan 1 © Suspend B it A . .
< CHEN: _— . 22:00 01:30 h3omin © Instant mGnUOl dISChGrglng bosed on home
Device functions ERpTER ) 02?36’ U 053‘0’ ﬁ’ ["U ‘_"‘;‘ e CO n S U m ptio n
Smart charging s () 06h3(; 69‘55 ke ©]
@ SRR Enable discharge O Target SoC 80 % FIeXIbIe Ev Chqrger SChedUIe
(1) oschg o e ) - ) - Daily and weekly periodic settings
\_ J Y, \_ J - Peak [ off-peak customization
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Vehicle to Grid (V2G) in HEMS

enjoyelec HEMS, as the energy management center in the home, coordinates V2G capabilities in home scenarios

Without enjoyelec HEMS With enjoyelec HEMS,

Vehicle energy use will be a mess, which may output to battery, or Intelligent vehicle discharging control to suite home usage and
export to grid in the off-peak time or waste the energy when the  optimize EV energy based on dynamic tariffs
export is totally forbidden Real-time adjustment of the EV power including discharging

power, min SoC, etc. _

{\ PP A .

’\ » __: |
. = ; i
ENERGY 7

V2G Pro;o’col

g an

ENERGY

from vehicle from vehicle

/

/
’/
9 ISO 15118-20
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1245

HEMS Pad Version

A real-time, big-screen energy flow visualization B

Cost saving
Cost Saving

2,266.40 «

Live Energy Flow ; 6.82.

Solar production B

=~ /5% .-

£J) CO2reduce 100kg = 18 trees Indoor: =1 22°c &) 70% Weather: . 10°C

[A]

260( 28(: i N ’ ‘ ‘ ‘ | | ‘ | |

18°C . N 25. C 16°C (I | I | | I I
o o~ = = Sol . .

. » Eamod

4.32 kW
Charger

Executive Data Dashboard

225°C
Heat pump

N 10.69 c/kwWh

o

Strategy Performance Monitor

12:00

Battery Daily Strategy A
self-consumption (%) = Cost saving $ Solar production EEH = consumption Analysis

25%

80% 5.58 ¢ 12.58 iwn 14.87 wn Soc

Till now Till now Today Today
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Al-Driven Optimization for Smarter, Cheaper Energy

e -

:' ([ Market Price ) ‘: ~ °
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Non-Disclosure

Interoperability with EEBUS
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Standard-based connectivity with EEBUS in Germany

enjoyelec is one of the members and leading companies supporting EEBUS

Standard-based Connectivity

EEBUS Initiave e.V.

Driving the energy transition and
Creating a communication standard that ensures interoperability of regulatory requirements (§14a EnWG)

all energy-relevant devices and systems across domains. can be implemented in practice

CUSTOMER
SPECIFIC
REQUIREMENTS

Empowering the digitalisatioﬁ'of:'

Energy transition & =%+

€ MARKET
olloll # INTERACTION

INTERACTION
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Working Closely with EEBUS

enjoyelec is one of the members and leading companies supporting EEBUS

DI
rrrrrrrrrr

Plugfest

Become a 2024

EEBUS
Member
2023

| | ./ Cologne Living
Working ; | VT Lab Testing &
Groups Qualification
2024 2024 & 2025




enjoyelec HEMS Ready for Germany § 14a

enjoyelec HEMS in Germany, the standard bridge of the grid and home energy

enjoyelec HEMS's key points . n

HEMS Controller and for the Germany Compliance of § 14a EnWG

Application: key part of

® Prevent grid overloads

Home Management e Edge side capability

® Energy management with more flexible,

scalable
® Local optimization and quick adjustment based on

variance of PV and user’'s consumption

® EEBUS supported Z N
i i - EEBUS
A brldge combined the grid Y (Ficreseelig el
and distributed home energy ® LPC (limitation of power consumption) ready
resources for grid signal

® Ensure subsidy from DSO
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enjoyelec HEMS Ready for Interoperability with EEBUS

enjoyelec HEMS with EEBUS, the standard bridge of the grid and home energy

Q Prevent grid overloads

Solar i Demand side flexibility

EEEI;I/S Local optimization
HEMS Controller

\O- ..................................

| | : EEBUS support interoperability

= 5 |
@ —_] a' Limitation of Power

Heat Pump Battery V2G/H Consumption (LPC) response

Grid

Smart meter
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Elaad Open Source Project for EEBUS Interoperability

Proprietary Proprietary
OpenADR interfaces interfaces

]
1
1
1
.- ] W —— B W SRR R SRR R SRR SRR R R R R R R SRR R R R R R R R R R SRR GRS R SRR B R R R R AR R SRR R R R R R e e —
Fri~ " Tf—_—— " T TR e e e e TS o= et oot on |
! |
: . Matter e a—o Matter B 1
1
° =it e i =il =
1
Project : — -~ =
F ! & (local only) EEBus B :
ocus . ,
! P4 Chargepoint
HEMS : o s
' : PVinverter
« : »| EEBus -
=2 . Local ! Heat pump
Java | »| Matter | converter :
= ; ot Modbus |' Local only e Modbus Home Battery
] ot R > RT
Dynamic . i Desice TU : U
tariffs energy 1 " Local only [T Modbus @
supply - ' TCP
|
Grid (smart) OCPP Chargepoint
meter only
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enjoyelec Own Stack for EEBUS Implementation
Well-defined APIs for the application layer to use.

Application

—
—_—

EEBUS SDK

UseCase Layer

SPINE Protocol Layer

SHIP Transport Layer

MDNS Protocol Websocket Protocol

TLS/TCP Protocol

Dev Language

C Language,

Suitable for embedded system

Open Sourced

Under the Apache 2.0 license

Please ensure data copyright, privacy and security. Strictly abide by Non-Disclosure Ag
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Open Source Project for EEBUS Interoperability
Enhance HEMS ecos with capability of EEBUS interoperability

m Limit Power “

Consumption
imi e Battery [ PV
HEMS System Limit Power Gln\?gr/ter
Gateway Production HVAG
Dongle
Charger
<
ACK [ Notify
EEBUS SDK - EG EEBUS SDK - CS
\_ J - J

Quick Integration with well-defined APIs under HEMS practice
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Timeline of Open Source Project for Interoperability

Mar.

Apr. May

—

[
Dec Jan. Feb.

|

I

Contract Kickoff I
I

|

Env Set-up :

Architect SHIP & SPINE

TODAY

Use Cases (LPC&LPP)

Validation & Demo
Documation

Final Delivery
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Local WEB Portal for EEBUS testing

Easy testing of EEBUS testing portal running locally I in

£ EEBUS Test Console

W Controter
Controller info

- [

&

Sand Wodkel E

enjoyelec " EE=UN-=01 skel2300564631

o % ooy )
= I
221 XXXCOOHXXXXOAXN —' BE7G5432098 7654309676543 2000876543210
Trusted devices 2> EEBUS Test Console
HWAC Contraller Eectricity supply systom
tonet s s wasiat g # o - — & o | MVAC
2 ERIRITL T 1Y A T T T TS ST
- HVAC Controlier
Charging Station Inueetar siond: Hos Modot get Xl B1621532641425651521
HEATN
D) MPC oHpes cos Chss
cot RCT CRHT MOT MRT
Avalloble devices on local network

Avniobie gevices

i PC Limitation of Power Consumption  (Energy Guord)
Haler - HVAC

W Moot 23

1 Scenario] - Control active power consumption limit

EEBUS Validation - Paring

1 Scenario 2 - Fallsale values
ol fe f it
failsat M "

1 Scenario 3 - Heartbeat

15-Dec-2024 081125
15-Doc-2024 08105

15-Dec-2024 081085

Enjoyeiec

EEBUS Validation - Use cases

W Conirolier (g

2njoyelec

AN\
EBUS

—r

Testing Portal Inside

08-05 141201) [INFO) Starting EEBUS &

slon with device: HeatPurr)

MRCSF MRNSF

| [NFO] T1S hondshake successtu

with dovice: 1924

3ABI2CD..)
VHAN MCSGRC NIC

08-05 1412.03] [INFO| Sending SOP (Service Discovery Protocol) re
[2025-08-05 1412:03] [INFO| SOP response receved: DeviceTypesHeatPy

Manufacturer=Vaiiant, Model=ecoTEC

[2025-08-05 1412:04] |INFO) Requesting UseCose support list

|2025-08-05 141204)

NFO| Received supported UseCases
DeviceConfiguration

LoadControl

BoctricalConnoction

Measurement

ThermaiControl

2025-08-05 1412.06]

NFO| Subscribing to data points:
BectricalPowerConsumption
OperationaiStote

TargetTemperature

25-08-05 141206] [INFO] Data subscript confirmed
[2025-08-05 141210 [DATA] Measurement update:
HectricolPowerConsumption = 12234 W
COP = 362

CompressorStote = ON

[2025-08-05 141215] [INFO] Sending LoadControl command. MaxPowerl
Validuntil = 2025-08-05 15:00

[2025-08-05 141215] [INFO] Command acknowledged by device.

25-08-05 1413.00] [INFO| Keep-alive signal OK
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enjoyelec HEMS Eco-system - Inverter &battery OEMs

Solar and Battery i EV Charger
2 HUAWEI 5@!@ E;@ £ sexie GrouP ﬁ' surcharee [ T o[ goe
Jolisr GRowarT  SOLAX Z0siNENG V/ ALFEN  wallbox I“\Ig ==
m! SUNKET’ Deye KOST/AL circontrol E‘ + @ISELTII
NAHUI  ecactus == Senelqy SV G | KEBI

&

ThinkPower H q i er & 24&%'& OCULAR (O[R|B|1]S]

SA.J| e  Schneider ZBENY eo

Dream Maker I 0E|ectr|c
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Multi-Brand Ecosystem - Heat Pump OEMs Connected

gen N S S . . . .

#Vaillant D @Aidea‘f

&l
pr otherm @ w STIEBEL ELTRON D&%a FUﬁTSU
Always at your side BU IexCJ

elrl . u m = |
: = —
Saunier Duval (; —

POWER WORLD

Panasonic

glowszworm NIBE Haier WDAIKIN ¢
AN
MITSUBISHI

- O S EE EE EE . S S e S B B S S B e S S .y,

Coming soon

awb @ LG % GREE e R

Please ensure data copyright, privacy and security. Strictly abide by Non-Disclosure Agreemen t.



enjoyelec HEMS Eco-system - EV OEMs Connected

QD X 5

% 3

i
;

M
W

P

&\ RENAULT VOLVO
DS AUTOMOBILES JAGUAR _.MINII_ g'\j Passion for life
@ Jeep TN & RIVIAN
I —u

CHEVROLET

oirmokn GMC

TOYOTA
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enjoyelec HEMS Eco-system: Smart Home Connected

" Smart Meter E _ ——— ‘

Power Plus Communications

Shelly

u ol ik N T = )
]
L

e
g on ! ] "’ﬁ-‘
= g:' S . [
. {7l | =8 chneider ~ |
I'xee m"g - j EaStEE%DE :“ﬁl 55 &PElectric ‘og i
® B2 5 ; e 1200,
\ < ¢ @ - ,
AR — 7
, - ~ \

Smart Plug

[
i © Lepvance . e;‘\ 2 AQqara ' oY qully. ¢
y .' i.‘ . ol g’

___________________________________________________________________________________________________________________________________

1

e e = - - - - ————
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Non-Disclosure

HEMS Cases

'
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Use Case in Ulm, Germany
enjoyelec solution helps German customers lower their home electricity bills with dynamic tariff

20%

energy bills reduction

GROWATT oC Dimplex

Problem Solved

4 persons in a house. The electricity bill for heating in winter is
particularly high.
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Use Case in Stuttgart, Germany

enjoyelec sets up the use case for the company providing building technology & electrical installation in Germany

Stuttgart, Germany, 2024

- + Need complete HEMS solution to expand the business for home energy area.

L

Problem * Quick setup with energy devices to complies with German 14a Act

- =

N ; Al ]

"_'" = 2' —- = o==»

Controller Pro HEMS Application S
ostrom
+ Ostrom SimplyDynamic
i 5 o
PV:5.04 kWp I EA——

KOSTAL Inverter: 5.5 kW

KOSTAL 34D
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Use Case In Kolnin, Germany
enjoyelec HEMS helps German customer with improving solar self-consumption and smart heating.

Energy Tariff Strategy

o Day—qheqd prices: Hourly ° Improve PV self-consumption
fluctuating prices based on day * PVinjection protection
ahead electricity market » Peak shaving

-+ Lowinjection prices: 7.94 c/kwh * Smartcharging

- Solarcharging

STIEBELELTRON % StarCharge e-on

Please ensure data copyright, privacy and security. Strictly abide by Non-Disclosure Agreement.



Use Case In Drenthe, Netherlands

— ©
Achieve 5 9 O 6 /O cost saving

~1—=1-

p—'—'—u
AUG

p—'—'—u
JUL

Reduce € 123.43

Reduce € 99.37

Start the saving journey
with enjoyelec

enjoyelec HEMS controller
pro is doing a fine job of
optimizing the cost of
electricity. Before | had to do
this by hand and now it is
automated. And | wanna thank

you for the quick reply to the
questions | had. I'm glad about
the progress ®

Thanks, Wybren



Use Case In Noord-Brabant, Netherlands

enjoyelec HEMS helps Dutch customer with energy trading via two-way dynamic tariff

52%

First-Month savings*

Haief “ SISENERIY

Account overview
Actual energy costs £€3,786.39
4 Electricity costs €3,308.21
G- Retum €-1,804.65
® Gas costs £2,282.83
Paid installment amounts €2,398.74
Total amount to be paid including VAT ’a"l'?wb €1,387.65
21% VAT & €40.78
Cut the bill from ANWB

*Based ondad Combindtion Of energy SGVingS Gnd revenue from Se”ing excess power Please ensure data copyright, privacy and security. Strictly abide by Non-Disclosure Agreement.



Use Case In Friesland, Netherlands

enjoyelec HEMS helps Dutch customer with energy trading via dynamic tariff referenced from NL market

33%

Bill reduced for half year

MAGIC ETREL NLMarkets

two-way dynamic tariff in NL from Nord Pool

AlS Frgy Flow and Price Trends on 2025-08-13
' A EURONEXT COMPANY \ 4
i . Sy “ I
N '\;‘V .....-
4 A

Right timing for chargirlg™™ ~ ~~ ~ ~ ~ ~ > =0
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Strategy Tracking Details

Real case in the Netherland with very sufficient PV energy

Al Strategy Energy Flow and Price Trends on 2025-06-30

Keep the BESS charged at
20 the right time

50

25

_—— 45

40

35

30

25

20

Price (ct/kwh)

15

10

-20

GRID-AP  ---- Purchase Price - - - - Export Price

BT-AP

PV-AP
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_eniovelec
Strategy Tracking Details

Real case in the Netherland with less PV energy

Al Strategy Energy Flow and Price Trends on 2025-07-07

rs
S

w
-]

Price (ct/kWh)& SoC (%! :
[ )
[ )

Power (kW)

Self-Consumption Strategy Energy Flow and Price Trends on 2025-07-07

~
°

-
o

Power (kW)

BESS Charglng
at very low prices

Price (ct/kWh)& SoC (%)
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