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Grid interconnection process QEMTP

»Generation plant models (IBRs) must comply with the grid code

»Generation owners demonstrate this to TSO by EMT simulations

* 1 phase fault
* (QQ step test
* Frequency step test, etc.

»Grid is represented by a Thevenin equivalent

* Limited set of scenarios
* Limited operating conditions
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Grid interconnection process: TSO QEMTP

»TSOs do not like sharing models of their grids
* Confidentiality

»TSOs must perform many test themselves

* Ensure acceptable operation of the grid and generation plants in all conditions
* Many iterations between TSO and generation owners
 Validation with full grid model takes long time
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EMT online connection tool: features QEMTP

»Solution: EMT online connection tool
* Web portal
* Automatically integrate generation models into the grid model
* Run remote simulations

* Multiple users working simultaneously
* Confidentiality is protected Generation owners

}

»Connection tool is a new product
e Offered to all!

TSO /



EMT online connection tool: workflow QEMTP

> Workflow overview

e TSO uploads complete network models

* Generation owners upload their models

Virtual machine with EMTP installation is created for each uploaded GO design
Generation model is connected to the appropriate network bus

Load-flow and time-domain simulation of the combined system is launched

* Simulation results are sent to the generation owner

* Virtual machine is deleted
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EMT online connection tool: diagram
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Database management toolbox

“3 Ci\Users\stepa\Documents\EMTP\Database\database.dbf - EMTPWorks

“ Home Options View Design Short-circuit Simulate Database Manager Parametric Parallel Computing (Beta) Import
L]
> D a t a b a S e fl | e 59 Open database file ﬁ&) Open grid placeholder creation panel

59 Show Database Manager panel | Help Documentation...

Help Documentation...

e Same as normal EMTP des ign but .dbf ] T
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Database management tool

* Used to generate regular design files ]

Y oor

C:\Users\stepa\Documents\EMTP\Database\database.dbf -

oad HALKA

Save Parameters

é UMRAN ceBze
t X rt f | r COP_to_UMRAN UNRAN_to, GEBZE_1 GEBZE_to_ADAPA_
; I {O O e p O O d e Root export folder UNMRAN_to_ GEBZE_2 GEBZE_{o_ADAPA 2 ]
e Ce T =
C:\temp\ R

* Designs exported to individual folders 11

»Metadata (grid model description)

|
) . BURSA
Grid version: |v1 BURSA_ADAPA
- —
Scenario: |s1 BALIK .o

¢ . . Contingency: 1 SOMA_TPF " BALIK_BURSA
Grid version o
Project folder name: i -
e S i
C e n a rl O Export information
[ ) CO nti nge n Cy Bus list file export path:

Load |ADAPA

Load |COP
(a3

Load UMRAN

Load GEBZE

SEVIT_|

SEYIT
BURSA_TUNC TUNG PP

. or

TUNG_SEY|

TUNC_TPP B

TUNC
TPP
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Load BALIK
F

a
F
Load_SOMA

Load_BURSA

1ZMIR

Load_TUNG

IZMIR_SEYIT

vi+si+ct ALIAG_SOMA
C:\temp\vi+s1+c1\Buslist.csv ALKG_ZHIR

L oor

Metadata JSON file export path:

> Exported files

Design file export path:
C:\templ\vi+s1+c1lid1.ecf

° E M T P d e S ig n . e Cf + d e p e n d e n C i e S Click "Export all" button to export the bus list, the metadata

JSON, and the design file with its dependencies using the
paths shown above.
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YATAG

YATAG IZMIR
o

I_YE

YATAG_TPP

* Buslist.csv e | o

veuco

* Metadata.json




Grid pl

aceholder

»Grid placeholder device

* Represents grid model in GO designs
* Replaced by an actual grid model on the platform

» Device design

* 3-phase electrical buses
* Mask: list of allowed grid configurations

@EMTP

GridPlaceholder1
s
== BUS1
N\
Version="'v1'

Scenario='s1'
Contingency='c1'

Initial Parameters-\Values: Grid mode input

Insert row

| Parameter

1 config_id_number 1

Value Definition/Comments

provide the id number of the selected configuration (from the
listin "Initial Parameters-Values: Text mode input™)

Initial Parameters-\alues: Text mode input

Disable [

vl s1; ¢l

——

1:

2 vl 51 &2
3 vl 51 c3
4 vl 52 o
5 vl s2; 2
E: vl 520 3

[ list of allowed configurations {config_id_number; version; scenario; contingency):

Expand

Grid placeholder creation panel

Grid placeholder device creation tool

Click the button "Create Grid Placeholder

device" to create a grid placeholder device.

Create Grid Placeholder device

Grid placeholder device buses

Name
bus1 Delete
bus2 Delete

' Add new bus entry 1 |

Name [bus2

Permitted metadata configurations

Version Scenario Contingency

vi s1 c1
vi s1 c2
vi s2 cl
vi s2 c2

Delete
Delete
Delete
Delete

HEEE

Add new configuration entry 1 |

Version |v1

Scenario|s2

Contingency |c2

v

X




Typical TSO actions

» Create and upload grid models

Simulation Designs @ / Simulation Designs

Creation Created Modification

Externa Ild Version Scenario Contingency Description Date By

Date

 Different scenarios, contingencies
e Can be reused in different projects

> > > >
a g a 2 I3
g g g g
3 3 3 3
wn w0 n wn
4 4 4 4

id133322234 v233321 513322 c13322

idTEST VTEST sTEST cTEST

SampleCasel v1 s1 cl

SampleCase2 v1 s1 c2

2024-06-20 admin

19:56:23

2024-10-31 admin

16:25:14

2024-06-07 admin

01:.07:57

2024-06-07 admin

01:08:07

» Create interconnection projects
* Assign GOs to projects
* Assign grid models to projects
* Define buses that GOs have access to

»Create grid placeholders B —
* And share them with GOs

~N

= BUS1

Create New Project

Market Participant *

X
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Typical GO actions QEMTP

GridPlaceholder1

»Prepare simulation designs offline %&%@_
=\
* Assemble the IBR model BUST
* Connect the model to the grid placeholder
e Parametrize grid configuration in grid placeholder mask

Project

AntonMPOrgUnit: ext_id_1 - CEN grid test POLPAICO220 POLPAI500 LOSCHANGOS220 LCHANG500

»Upload simulation designs -

Choose files | CEN LOSCANGOS220 1s.zip

e Simulations launched automatically

CEN LOSCANGOS220 1s.zip
378.738 KB
Ready

v
[ x

» Download simulation results

Simulation Jobs

* Analyze results offline

‘ Refresh ‘
File Name Creation Date Job Status Download Result Delete
CEN LOSCHANGOS220 100ms.zip 2024-06-07 22:59:08  Completed Download ‘ Delete ‘
CEN LOSCHANGOS220 500ms.zip 2024-06-08 00:34:57  Completed Download ‘ Delete ‘
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CEN LOSCHANGOS220 1000ms.zip 2024-06-11 15:19:08  Completed | Download \ Delete \




»Thank you for attention!

»Q&A
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