GRID Compliance

Ensuring GRID Compliance for any given energy plam
(Solar, Wind, Batteries and PtX)
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GRID COMPLIANCE. STREAMLINED
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CREADIS helps developers, investors and EPC's to
achieve GRID Connection - in time, for a fixed price.
For any given renewable power plant

(Solar, wind, batteries and PtX)

EXECUTE CONNECTED

Project Plan

Execute plan
Tools:

PSS®E, PSCAD™ and
PowerFactory

GRID
Connected
In time - for a fixed price

O"O*O Utilizing a few parameters from the energy plant, the
6 {§} 6 CREADIS' "budget plan generator” creates a tailored project
Y00¥  plan to obtain GRID Compliance.

Executing generated project plan for a fixed price.
Obtaning GRID Connection through parallel paths: #

- EON, ION, FON

- GRID Connection with TSO/DSO
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CREADIS



GRID COMPLIANCE. HEADLINES

GRID Compliance in headlines

A WHY GRID Compliance? l_\ | WHAT does CREADIS do? | _ The Challenge | N

GRID Compliance is crucial to CREADIS ensures GRID Connection in Obtaining GRID Compliance is a complex and
obtain, to get GRID Connection. time. By creating a project plan, based demanding task. You need to:
To get the plant in operation on on a few parameters regarding an - master a lot of (electrical) disciplines
the GRID - creating revenue - on energy plant. The plan includes - know directives, standards and technical reports
time. estimates, milestones and a budget. - be able to communicate with TSO/DSO's as well
It's a critical element in plant CREADIS executes the plan for a fixed as embrase their local requirements
establishing. price. - manouver 2 parallel paths that interconnect
- ~ ~ - (Compliance - Connection)
- understand products from tech providers
Include it all in a plan - leading to GRID Compliance.

HOW? . WHYCreadis? N

Because we secure GRID Connection -

(D) GRID in time - on fixed price.

Plant parameters [@) Project plan

Voltage at Point of
EON ION FON

Connection (PoC)
GRID Connection agreement

Connection Avoiding:
+ Pitfalls

* Delays

« Expensive filters

* Non-compliant suppliers
ENERGINET *  Miscommunication with TSO/DSO

Plan execution EFINGRID

Budget Plan
Generator

Connection size (MW)
Plant type (PV, WIND, BESS
or hybrid)

DSO at connection point

Framework
Estimates
emplates
RfG, Standards, TR's
National TSO rules
Local DSO requirements




GRID COMPLIANCE: PROJECT PLAN

Generation — execution - connection

Powerplant

J Parameters

- Voltageat PoC (in kV)

- Connection size (in mW)

- Plant type (solar, wind, battery)
- DSO at PoC
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Large / Regional DSOs

1.Radius Elnet A/S (Copenhagen)
2.Cerius A/S (Zealand, Lolland-Falster)
3.N1 A/S (Jutland & Funen)
4.TREFOR EI-Net A/S (Triangle Regn.)
5.KONSTANT Net A/S (Aarhus area)
6.NORLYS Net A/S

7.Nord Energi Net A/S

8.RAH Net A/S

9.Verdo Net A/S

10.VEKSEL A/S

11.Dinel A/S

12.El-net Kongerslev A/S

Medium & Local DSOs
13.lkast El Net A/S

14.El-Net Midt A/S

15.Hurup Elveerk Net A/S
16.Kjellerup Elnet A/S
17.Lzeso Elnet A/S
18.Hammel Elforsyn. Net A/S
19.NKE-Elnet A/S
20.Vinderup Elnet A/S
21.9rsted Elnet (local grids)

Small.

Municipal & Cooperative DSOs
22.Aars-Hornum Net A/S

23.Aal ElI-Net A/S

24.Elinord A/S

25.Asnaes-Horve Net A/S
26.MIDTFYN Elforsyning Net A/S
27.Skanderborg Forsyning Net A/S
28.Struer Forsyning Net A/S
29.Tarm Elvaerk Net A/S
30.Vamdrup Elnet A/S
31.Lemvig EI-Net A/S

32.Thy Mors Energi Net A/S
33.Raodekro EI-Net A/S

34.Sunds Net A/S

35.Hirtshals EI-Net A/S

36.Syd Energi Net (local grids)
37.Laesg Forsyning Elnet

38.Fang Net A/S
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’ Generate plan ‘

Project
data

J Project plan (parallel tracks)

Interim

Energization

i

Operational
Notification

Fe: y TSO/DSO TSO/DSO Connection [l Connection
Studies Process liaison Assessment J| Offer

GRID Connection application process

al Final Operation
- Notification (FON

Pre- Contract
Application signature
Meeting
Application
Submission

Financial
closure and
contracts

Compliance Grid

Fee & Process Connection
Technical
Competent

Construction  Commissioning

Templates

(activities,

estimates,
process, plan

:

RfG, TR’s,
Standards, etc.

National TSO Rules -

ENERGINET

Project plan including:
- Activities
- Estimates
- Budget
- Milestones
- DSO/TSO Communication /
Documentation
- PPC Compliancy / models
Inverter supplier document.

FINGRID

Execution
Agreement
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achieved

Local DSO
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GRID COMPLIANCE. VALUE PROPOSITION

Value proposition

For developers, investors and electric installers (EPC's) within renewables,
we take full responsibility for obtaining GRID Compliance (in time) for any given
energy plant (solar, wind, BESS, PtX, etc.) — for a fixed price.

By generating a milestone plan for achieving GRID Compliance — and thereafter
executing the plan (for a fixed price), leading to GRID Connection for the plant.

Unlike traditional engineering companies that normally advise customers and work by
the hour

—we obtain GRID Compliance for a fixed price.

Through all the GRID Compliance projects we have succeeded, data and knowledge
have been gathered and structured into a framework. This engine makes it possible to
derive a milestone plan including estimates and a fixed price.

Experience from each (energy plant) project constantly improves the engine and
makes the GRID Compliance process extremely reliable.

We empower your project.

Steen Meldgaard

Senior Bussiness Developer
+45 4170 72 89, slaur@creadis.com

www.creadis.com - @rstedsvej 10, Stilling
DK-8660 Skanderborg
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Part Two:
Sources

Requirements for Generators (RfG)
Relevant European standards
TR 3.3.1 and TR 3.3.2
EON-ION-FON
Connection Agreement (template)
National TSO requirements and process description
Local DSO demands and communication
Hardware/software specs

Power Factory / PSCAD



GRID CONNECTION & COMPLIANCE

°
GRID Compliance (EON-ION-FON
Energization Operational Interim Operational Final Operation \
Notification (EON) Notification (ION) Notification (FON) S

An EON grants permission to energize
internal networks and auxiliaries
through the designated grid
connection point.

Prepare itemized compliance
statements.

Update and submit applicable
technical data.

Provide simulation models and
studies using measured test values.

Case Study:

GRID Compliance Simulations

for PV Plant (~10MW)

CREADIS developed a comprehensive model for
a 10OMW PV plant and performed essential GRID
compliance simulations:

Allows temporary operation of power- Authorizes full operation of a power-

generating modules through GRID generating module through the GRID

connection. connection.

= Update compliance statements and = Provide updated compliance
technical data for grid-relevant statements.
components. = Deliver updated technical data.

= Support equipment certification by = Update simulation models and
authorized entities. studies using actual measured

= Prepare simulation models and values from testing.

conduct performance studies
(steady-state and dynamic).

= Execute compliance testing and
provide required documentation.

) ANAAABARRRE ARRRART [

Conducted steady state and transient stability simulations using Power Factory to meet
Energinet grid code requirements.

Analyzed plant-level performance for frequency and reactive power control.
Prepared detailed compliance documentation for submission to Energinet.

The simulations was a part of executing the complete GRID Compliance plan. Ensuring GRID
Compliance, enabling timely connection while optimizing plant stability and performance.




GRID CONNECTION & COMPLIANCE

GRID Connection Application

TSO grid connection

application process IFi]r:;;\ﬁgIica‘(ion éﬁglﬁ:ggz Eiemilfec:g;cal Contract signature Sl(;r;j?:gsr;ginancial Construction gr(z]rgé)slisance ggnmsglrggggn g::drrlr;w;ifrlgning Grid Connection
contracts

CoN—
Manage TSO/DSO = Engage with TSO/DSO for = Develop budget estimates Build preliminary project = Review grid connection
processes, including pre- pre-application and clarify and analyze TSO technical models and conduct offers for technical and
application, submission, grid connection data. simulation studies for grid economic feasibility.
modifications, and requirements. = Prepare draft forms for code compliance. = Collaborate with TSO/DSO
connection offers. = Resolve technical queries in formal connection = Evaluate cost-effective through compliance,

= Prepare required collaboration with OEMs and applications. solutions to address technical commissioning, and testing
deliverables (forms, data, subcontractors. challenges. phases.
information) per TSO
requests.

= Advise customers on
technical and economic
project options.

Case Study: Key contributions:
Nearshore Grid * Analyzed grid codes to identify compliance scenarios.

Connection Study * Modeled array and cable setups for regulatory adherence.

; . =  Simulated electrical systems to assess compensation needs.
We conducted a grid connection study for a Wy S Ty e

nearshore wind project, ensuring regulatory The study provided actionable recommendations, enabling cost-efficient and compliant
compliance and optimized performance. grid connections.




GRID CONNECTION & COMPLIANCE

EON ION FON

Energization Operational Notification Interim Operational Notification Final Operation Notification

At CREADIS, we take responsibility
for providing, navigating and
executing the GRID Certification
process to secure GRID Compliance.

An EON grants permission to energize
internal networks and auxiliaries through

Allows temporary operation of power-

Authorizes full operation of a power-
generating modules through GRID

generating module through the GRID

=  Provide simulation models and studies
using measured test values.

Process management

authorized entities.
= Prepare simulation models

= Conduct performance studies (steady-

state and dynamic).
= Execute compliance testing and
provide required documentation.

Update simulation models and studies
using actual measured values from
testing.

Connection Assessment

Feasibility Studies

the designated GRID connection point. connection. connection. Through the EON-ION-FON process.
= Prepare itemized compliance = Update compliance statements and Provide updated compliance Everything included: Directives,
statements. technical data for GRID relevant statements. standards, technical reports, local
= Update and submit applicable technical components. Deliver updated technical data. requirements, TSO/DSO
data. = Support equipment certification by

communication and documentation.

- leading too a full GRID Compliance.

Connection Offer




GRID Connection process - DSO
PROJEKTTIDSLINJE + ANSVARSFORDELING

Tilslutning i distributionssystemet

ENERGINET

Anl=gsejer leverer
anlzegsmodel. Energinet

reviewer og godkender
efter x iterationer. Opstart 6-12 méaneder for
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________ > Energinet
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Metselskab | Metselskab

Netselskab Netselskab

Netselskab Netselskab Metselskab
Netselskab informerer Energinet om kommende Anlagsejer dokumenterer overfor Netselskab kontrollerer, at alle RfG-krav er Metselskab kontrollerer, at alle
nettilslutning samt oplyser kontaktpersoner hos netselskab, at anlaegget er overholdt, inklusive modelleverancer til RfG-krav er overholdt, inklusive

D50 og anlzgsejer. compliant med RFG-krav. Energinet. maodelleverancer til Energinet.



GRID COMPLIANCE. CONNECTION PROCESS FROM ENERGINET

GRID Connection process - TSO
PROJEKTTIDSLINJE — ANSVARSFORDELING

Tilslutning i transmissionssystemet ——
1. Statisk model
Energinet kan bruge 2. Dynamisk RMS-model (PowerFactory)
optil 4 uger pd 3. Dynamisk EMT-model (PSCAD)

review af fremsendt 4. Harmonisk model
materiale
(i hver iteration).

ENLERGINET

Energinet sikrer, at
Energinet Energinet Energinet Energinet an|ms ermmp]iant Energinet
med alle krav.
4
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L Min. 2 uger |
Anl=gsejer Anlegsejer Anlagse|er Anlagsejer l ‘ | Anlmgsejer Anlegsejer
Elkvalitetsstudie af Anlagsejer leverer  Anlagsejer leverer compliance- Anlaegsejer udfgrer test pa Anlzgsejer leverer
Nettilslutningsaftale ~ P2ssive komponenter. parkmodeller (1-4).  simuleringer, som viser, at anlegget anlaegget i samarbejde testresultater og
underskrevet Anlzgsejer leverer Energinet reviewer overholder krav i RfG/DCC. med Energinet. modelopdateringer samt
studier. Energinet og godkender efter x  Studier af dynamiske egenskaber i endelig modelvalidering.
reviewer og iterationer. RMS og EMT.
godkender. Studier af elkvalitet for det

komplette anlag.



“Thank you.

Any questions?

D1 S|
CREADIS

Steen Meldgaard

Senior Business Developer
+45 417072 89
slaur@creadis.com

www.creadis.com - @rstedsvej 10, Stilling
DK-8660 Skanderborg




