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Introduction

In addition to functionality, reliability, and ease of installation, good communication with
connected and future electrical devices is essential for the optimal operation of an
Energy Management System. Within Embion, this connection is referred to as 'asset
integration.' Each device, regardless of brand or type, requires a unique connection, often
supported by the standard Modbus protocol.

Embion EMS has already achieved many successful integrations. However, due to
continuous product changes and the introduction of new devices by manufacturers,
adjustments or entirely new integrations are often necessary.

On our website (www.embion.nl), you can see which devices (brand/type) Embion EMS
is currently compatible with. Given the wide range of available devices, it may happen
that your device is not on this list. In that case, we are happy to work with you to start the
integration process, where we will establish the commercial terms and timelines for the
development of the new integration in consultation.

Headlines of the process

For the development of new 'asset integrations, it is essential that the Embion
development team has the necessary technical information and data of the device to be
connected. Additionally, insight into the digital protocol or protocols with which the
device can communicate is required.

The process we go through together is described in the flowchart below. Since Embion is
not aware of the specific details of your installation, we ask you to fill out various forms
in which the essential data is recorded.

Once we have received the forms, Embion will make an internal assessment of the
priority of your request. Due to the success of Embion EMS in the market, the number of
requests for new 'asset integrations' is steadily increasing. Our goalis to provide as many
customers as possible with the right integrations in the shortest possible time. Therefore,
Embion determines the priority of each request based on internal criteria and informs the
applicant of the expected delivery time. Once the integration is ready, it will also be
included on our website.

If, for any reason, you cannot wait for the regular delivery time, it is possible to have the
'asset integration' developed on an expedited basis. In this case, we will draw up a
schedule in consultation with you and set the price. We charge a standard hourly rate of
€175, excluding VAT. All hours spent by Embion employees, including communication
with the manufacturer, setting up a test setup, and configuring the assets, will be billed.



If it turns out after delivery that the 'asset integration' we made for you is used more
frequently in other Embion EMS implementations, you will receive the initial development
amount back 100% once the integration has been installed more than 10 times. This so-
called 'Kickback fee' is executed by Embion on a semi-annual basis. You will be notified
by email if you qualify for this refund.

Your trusted account manager will act as a contact person during this process and will
contact you within two days of your request.



FlOWChart Asset manufacturer shares

protocol and dedicates technical
support person

Check available protocol with
Embion requirements

Compatible with
Embion?

Embion reviews the protocol and
customer deadlines in relation to
the internal planning

Agreement on
timelines and
compensation

Confirm roadmap and schedule
integration

Integration is tested and delivered




General requirements

- For each register, the unit and any applicable gain are required.
- Modbus communication can be done via RTU (RS485) or TCP

- Eachindividual asset is reachable on a unique unit ID and/or IP.
- Maximum reaction time is 1000ms



EV Charger

Charging stations are controlled per charging station socket. Each charging station
socket must have its own Modbus unit ID.

Mandatory registers
Name Type Comment
Max charge current R/W For AC chargers
Max charge power R/W For DC chargers
Total charged energy RO Lifetime value
Current per phase RO For AC chargers, optionally for DC chargers
Actual power RO Actual AC power for all phases
Run state RO Connection status of the charger

Optional registers

Name Type Comment

Voltage per phase RO Line-neutral voltage per phase

Watchdog Wo Write any fixed value on fixed interval for
watchdog reset (min. 10 sec interval).




Battery system

A battery system can be read either as a whole system, provided each system has its
own Modbus ID. Separate control of BMS and PCS is not supported. No battery safety

functions are implemented at the EMS side, and should be integrated at battery system
side. The registers described below apply to the total per Modbus ID. For example, the
SoC applies to the entire system or battery and not per module or rack.

Mandatory registers

Name Type Comment

Charge/discharge power R/W Single register for charge/discharge
setpoint. Charge/discharge is changed by
sign of the value

Charge/discharge AC power RO Single register for charge/discharge
(direction is given by sign)

Charge/discharge DC power RO Single register for charge/discharge
(direction is given by sign)

Total SoC RO Total for whole system/battery

Run state RO Run, warning, error or more explicit

Itis also recommended to implement a fallback or watchdog mechanism, which

ensures that the charging station reverts to a safe state if the Modbus control is lost

Preferred optional registers

Name Type Comment

Total charged energy RO Lifetime charged energy

Total discharged energy RO Lifetime discharged energy

Voltage per phase RO

Current per phase RO

Total SoH RO Total for whole system/battery
Watchdog Wo Write any fixed value on fixed interval for

watchdog reset (min. 10 sec interval).




Energy meters

All meter registers should not depend on, for example, the CT or VT ratio, but only on a

fixed gain.

Mandatory registers
Name Type Comment
Total active power RO
Total reactive power RO
Total apparent power RO
Total power factor RO
Phase 1 active power RO
Phase 2 active power RO
Phase 3 active power RO
Phase 1 current RO
Phase 2 current RO
Phase 3 current RO
Phase 1 voltage RO
Phase 2 voltage RO
Phase 3 voltage RO
Total imported energy RO
Total exported energy RO
Grid frequency RO

Optional registers

Name Type Comment
Phase 1 power factor RO
Phase 2 power factor RO
Phase 3 power factor RO
Phase 1 current THD RO
Phase 2 current THD RO
Phase 3 current THD RO
Phase 1 voltage THD RO
Phase 2 voltage THD RO
Phase 3 voltage THD RO




Solar inverter

The Limit active output power should be controlled by setting a percentage not as

actual power.

Mandatory registers

Name Type Comment

Run State RO

Total yield RO Total lifetime energy

Total solar DC power RO

Total inverter AC power RO

Phase 1 current RO

Phase 2 current RO

Phase 3 current RO

Phase 1 voltage RO

Phase 2 voltage RO

Phase 3 voltage RO

Heatsink temp inverter RO

Limit active output power R/W As a percentage of nominalinverter

power

Optional registers

Name Type Comment

DC voltage per string or MPPT | RO

DC current per string or MPPT | RO

DC power per string op MPPT | RO

String arc detection state RO

Inverter arc detection state RO

Optionally extra registers for hybrid inverters

Itis required to control the battery power and solar power separately and

independently.
Mandatory registers
Name Type Comment
Total SoC RO
Total battery power RO Slhgle .regl.ste.r for char.ge/dlscharge
(direction is given by sign)
Max charge/discharge power | RW Single register for charge/discharge

setpoint. Charge/discharge is
changed by sign of the value




Optional registers

Name Type Comment

Total charged energy RO Lifetime charged energy

Total discharged energy RO Lifetime discharged energy

Total SoH RO Total for whole system/battery
Watchdog Wo Write any fixed value on fixed interval for

watchdog reset (min. 10 sec interval).
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Embion EMS Controller datasheet

Specification Embion EMS Controller
EEC-A010
Dev

nagement
40
Communication interfaces

1x 10/100/1000Mbps
1x 10/100Mbps
3x Max. 4Mbps (Galvanic isolation to DC supply)
1x (Galvanic isolation to DC supply)
2 Isolated inputs (5-32V)
2 Potential-free contacts
Yes
Yes (future implementation)

2x USB2.0 type A
1x USB-C on front

User interface
Graphical display (128x64 pixels, monochrome)
4 For display interaction
2x RGB On front
1x RGB On base (defined status LED)
Yes, via the Embion EMS HUB portal

Security

V1.3
Trusted Platform Module V2.0
Yes
Europe
OTA, USB

Supported protocols
Modbus TCP, custom
Modbus RTU, custom

P1 protocol (DSMR 4.0 — DSMR 5.0)

12V - 32V
5W Typical, 20W Max.

-10°C ~ 50°C
-20°C~ 70°C
10% ~ 90%
2500 m

106,2 x 90,0 x 58,0
330 gram
IP20
Wall mounting, DIN rail mounting

v1.0.0 embion



Features Starter i . Load_ BESS. Premium
Dynamic Dynamic Dynamic
Monitoring of connected net meter + + + + + +
Configurable dashboard for an insightful view + + + + + +
Modbus server on Embion EMS + + + + + +
Embion EMS Cascade feature + + + +
Combining up to 3 network meters to 1 large network connection on which the controls take place + + + + + +
GPIO control + + + + +
Voltage regulation for PV + + +
Monitoring and controlling / Curtailment of PV based on fixed (grid) limits + + +
Maximise self-consumption by controlling PV in real time + + +
Limit feed-in dynamically based on contract or connection limits w + + +
Monitoring and load shaving of controllable loads (EV chargers) + + +
Limit asset power consumption dynamically to stay within contracted import limit + + +
Control via EPEX (via HUB) + + + + +
Control via 3rd party (API) + + + + +
Controlling BESS based on fixed (grid) limits and maximum own consumption + +
Power control of (diesel) generators +
One-off purchase Embion Controller €

Residential: up to and including 23 kW* € *xx € **x € xrx € *** € ***
24 kW up to and including 55 kW* € xr* € xx* € xr* € xx € *xx

Annual licence fee 56 kW up to and including 173 kW* € wex € € xrx € wk € xux € wxx

174 kW up to and including 690 kW* € xr* € xx € *xx € xxx € xxx

More than 690 kW* € **x € xxx € *xx € wx €

*contracted power all prices are gross and exclusive of VAT

embion

we make green energy work

Take out a 5-year contract now

and get 7.5% discount on annual fees!
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Embion Controller
On payment of the gross price of €750.-, the user becomes the owner of the Embion
Controller (hardware). The Embion Controller can be used in all mentioned pricing tiers.

Monitoring of connected net meter

Reading the connected energy meters and displaying this data in the HUB. This function can be
used to gain insight into consumption data. Linked assets such as PV, EV chargers and BESS can
also be monitored.

Configurable dashboard for an insightful view
Access to a self-configurable dashboard via Embion EMS Hub where logged data can be displayed
insightfully.

Modbus server on Embion EMS
Modbus server on the Embion EMS that allows interfacing with other parties for data sharing or plant
control.

Combining up to 3 network meters to 1 large network connection on which

the controls take place

Combining (up to 3) energy meters into 1 mains measurement. In this way, individual distributors can
be combined into 1 connection.

Embion EMS Cascade feature
Linking multiple Embion EMSs back to back, allowing monitoring and control of sub-distributors from
the main grid.

GPIO control
Ability to switch the two freely configurable digital outputs based on various measured value. Two
digital inputs can be used to invoke certain states.

Voltage regulation for PV
Embion EMS can regulate PV power depending on the measured voltage at the main meter, this can
prevent excessive voltage boost (causing inverters to fail).

Monitoring and controlling / Curtailment of PV based on fixed (grid) limits

Besides reading data, PV power can also be controlled from the supported inverters. It is now possi-
ble to regulate at fixed limits, or at a fixed set grid limit. This makes it possible to comply with export
bans, for example.

Maximize self-consumption by controlling PV in real time
Avoid feed-in tariffs, PV inverters can be controlled in such a way that PV only compensates for local
consumption.

Limit feed-in dynamically based on contract or connection limits
Dynamically control PV inverters to remain within the contracted and physical feed-in limit
and to be dynamically scaled back.

Monitoring and load shaving using contacts or adjustable load (EV chargers)

Controlling individual contacts or direct control of the EV charging capacity. This function can be
used to comply with an import limit from the grid. When more power is consumed than should be
consumed, loads such as EV chargers can be dynamically scaled back.

Limit asset power consumption dynamically to stay within contracted import limit
Reduce consumers such as EV chargers to stay within contracted and physical import limits.

Control via EPEX (Via HUB)
This function makes it possible to call up certain control principles from the HUB depending on EPEX
price and/or time and day.

Control via 3rd party (API)

Opens the public API for the installation for controlling the installation by 3rd parties. 3rd par-
ties can now also remotely write power limits or setpoints. The Embion EMS then ensures that
the limits always remain within the installation limit.

Controlling BESS based on fixed (grid) limits
Enables control of battery power.

Power control of (diesel) generators
Real-time active power control of (diesel) generators
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