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Agenda

* Reminder: the FlexPlan Planning Tool
* The Graphical User Interface (GUI):
* @GUI Design Process
* Requirements, sketches and user flows
* Wireframes and prototypes
* Mock-ups and prototypes
* Implementation

* Live Demonstration



Reminder: the FlexPlan Planning Tool N-SIDE ) :F:LB)(PLHV\,

The FlexPlan planning tool aims at solving a large-scale optimization problem ‘;5;'

~ ||

[P python’

-

Scenario ] ) ] s N\
Load & generation Mixed Integer Linear Programming model Optimal
Srinee;?r'izg & investment
reduction decisions
Objective: Minimum costs consisting of
investment costs, power plant operational costs, . AC&
environmental impact, system security impact HVDC %
lines
P 4
Decision variables: Investment decision (binary), e PST
Candidate hourly generator dispatch, flexibility activation,
pre- storage usage, PST & HVDC set points * Storage
Transmission selection assets I
& Distribution : : : : . Demand
grid data Constraints: T&D grid constraints, T&D security fexibilit B
constraints, flexibility characteristics, storage L y
constraints




GUI Design Process n-sice ) FlexPlan
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Building up a Graphical User Interface is a rigorous, methodological and iterative process U/

« In order to build the right product for the users, it requires to
go through a full process of user experience (UX) / user
interface (Ul) design prior to the development phase with the
following main steps:

* Identification of requirements: collect the feedback/opinion of
potential users through customer consultation surveys

* Design of the GUI: technologies, features and interactions
between the screens

* Implementation of the GUI, including the link with the core - We are here!

engine of the tool

* Writing documentation for the GUI and using of the planning tool



Requirements Analysis and User Flows  N-sipe () :F:LB)CPLRV\,

Building up a Graphical User Interface is a rigorous, methodological and iterative process C)
* Analyze the requirements
* Sketch and draft ideas to fulfill
* Compose user flows (diagrams representing = =
the user’s journeys) that match the requirements -~ -~
* lterate to quickly get in the right direction
* Create arough idea of the potential future app —_ s B
O O & °
User logs in the application. o . o =
S



Wireframes and Prototypes N-SIDE ) :’:LB)CPLHV\,
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Building up a Graphical User Interface is a rigorous, methodological and iterative process U/

* Concretize the features aiming to fulfill the requirements

* Represents the final application without any design consideration

* Focus on user experience and structure of the application

* Again, iterations and discussions with partners to reach agreement over the features

* Prototyping (showing the links between the different screens) your wireframe
enable interaction and simulate behavior of the final app



Mockups and Prototypes n-sice ) FlexPlan
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Building up a Graphical User Interface is a rigorous, methodological and iterative process U/

* Reaching agreements on the features

* Time to create a high-fidelity version of the final app

* Will help refine features and validate with partners

* Will help developers to implement the product: no need to reflect or
improvise what the app must look like
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Mockups and Prototypes

The simulation dashboard is the cockpit of the user
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Simulations

Create, brows

Launch a new simul,

Project 1=

and manage your FlexPlan simulations.

Project A

Project A

Project A

Project B

Project B

Project B

Project B

mn

<

Simulation Name 1

Expansion Plan for Xy

Expansion Plan for XY

Expansion Plan for XY
Expansion 00 D
Expansion 00 C
Expansion 00 B

Expansion 00 A

Type 5

Full FlexPlan Process
Full FlexPlan Process
Full FlexPlan Process
Full FlexPlan Process
Full FlexPlan Process
Full FlexPlan Process

Full FlexPlan Process

Status 1=

Visualization Tool gf

Launch Date |5

12 May 2021 - 21:32:54

12 May 2021 - 19:32:54

20 April 2021 - 14:12:54

13 May 2021 - 21:32:54

10 May 2021 - 21:32:54

3 May 2021 - 11:36:54

15 September 2020 - 21:32:54

@

Total Cost  IF

713.93443 €
34342343 €
276.42343 €
83242343 €

543.42343 €

Simulations

input_file_200321.json
input_file_200321.json
li_gm_a.json
test.json
test json
test.json

test.json

Settings (5}

Logout [

Actions
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Mockups and Prototypes

From the dashboard, the user can quickly access summarized information of its runs

Expansion Plan for XY

Create, browse and manage your FlexPlan simulations,

Total 12030 2040 12050

Costs Summary

Total Before Investment  Total After Investment Total Savings

Operational Costs

Operational costs projections before and after investments,

Euros €

4 5

Load Curtaliment

[ N p——

Slack &

Slacks are used to solve a normally unsolvable
simulation and should be analysed toughtfully

k) AC Bus XZ ? AC Bus ABC

= 232324 MWh = 643.755 MWh

Expansion Candidates

Suggested number of candidates for grid expansion.

o
82 visvalize § L, Download JSON

Investment Costs

Investment costs summary per investment category.

Euros €

1 4 5 6

Totat Demand Flexibiity Storages AC Branches DC Brarches Comverter PsT

FlexPlan

e
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Mockups and Prototypes n-sioe ) FlexPla

All steps of the FlexPlan planning tool can be visualized in the Graphical User Interface

F Le )(PL an Visualization Tool &2 Simulations | Settings (3} Logout [

High Tauérn
National Park

Visualization Options o Sy

Simulation Settings i g

Simulation Name . < .
Expansion Plan for XY <
b

Simulation Type \ach Klagenfurt

FlexPlan Full Process );»‘AA‘ZL/\ AC Ll ne A gL

S rano
Simulation Step fo} AP { 4
Y

Grid Visualization v b \ Y

Year [] . R

2030 v h
: Sloven

Variant o]

Variant A v F )

(;‘)—,:CAL\H\‘)
Display Options ‘
Bergamo
Distribution Network ®

D Transmission Network Brescia
Milan

Verona

B AcBranch DC Branch o Venice Lo 5\

AC Bus DC Bus Rijeka

Converter Transformer k

pST fpava Braul Mantua
Piacerza N Rovigo @ AC Bus Q DC Bus
LI == ACBranch == DCBranch

Ferrara
¢ == Converter = PST

Reggio s
r‘ nell'Emilia
L 4 % Mo({e'm Transformer

Parma

Step 1: visualize the grid as it exists today (non-expanded)



Mockups and Prototypes n-sice ) FlexPlan

All steps of the FlexPlan planning tool can be visualized in the Graphical User Interface .’

FLe )(PLa N Visualization Tool &2 Simulations |E] Settings (3} Logout [
) H High Tauern
3 AP i A ational F
Visualization Options Na y o, 5
7 £ cen ] e s
S | 4
Simulation Settings 0\ NS A A Y
Simulation Name = «j‘ i E €
Expansion Plan for XY < Bus Wlth 3 L
' . N
Simulation Type Yeuh o h|gh LM P Nl v . Klagenfurt
FlexPlan Full Process ool )i e 2
¢ L~/ X —
Simulation Step o) — 1 { e 2 %
Y { } >
i 3 % — i POy —
Optimal Power Flow v ) \ Y ~ J A
Tt o £ TN £ Triatav Natianat Pa
z M/ x
Year o) J ¥ gl . ? P ‘ & g Q .
2030 v TR & ol = 7 i z I b
) b ! L Q o / . ?’ 9\1.-1.;.1\0 é ; N )] i\ Sloven
o | 27 Treo e T PO
‘\/ B sl / 7 | \ @
Variant A v P ~ ? = / pordenone '\(\,’m v
L 3 5 ¥, é \ ad
I / 2 NG T
€., Corfio ol Montaldy <
Display Options ¥ | y i z 7/ griars L= X \Posidna
BeraanG 2 ! ~ \
Bergar . \ \
Distribution Network . é ! 7 A rev Triest N I ™ P
A / SN ") JT
@ Transmission Network Brescia “Vieanza Ve . Koper—" ) N
: = Highly : Ji vk
Milan N\ ™
AC Branch DC Branch . Verona Bails \ e K M o B o
b adua d I o
AC Bus DC Bus Congeste Ine bt
Converter Transformer X
Pavia A
e : Mapiua
Piacenza \ Rovigo
Ferrara
Parm : . @ Acsus @ ocsus
= Reggio -
* Modena eme Lagrange Multiplier . LMP

Step 2: visualize the results of the non-expanded optimal power flow with, in particular,
congested lines and buses with high locational marginal prices 11



Mockups and Prototypes
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All steps of the FlexPlan planning tool can be visualized in the Graphical User Interface

Visualization

FlexPlawn

L
Visualization Options N sl

AC line

Simulation Settings

Bus with a storage asset candidate

Simulation Name
Expansion Plan for XY

FlexPlan Full Process g L |

f
Simulation Step [0} XA l
&Y ;

Pre-Processor v }

J

R N\ b /4
Year 6] f Mea  Valtelling
{ »

£~

2030 v S Zonasgl

Variant e}

Variant A v )

Display Options
Distribution Network

O Transmission Network Brescia

Milan
AC Branch DC Branch .

AC Bus DC Bus
Converter Transformer

psT Mantua

Cremona

Verona ‘ Venice
s Padua 2

Rovig
Slack Nodes Piacenza Rovigo

N | et
~

a
Modena

Tool &2

_ _ candidate
or flexible load candidate : l il

@ Acsus

== ACBranch
() Curtailed Nodes 1 == Converter
igazzan

Parma ! o == Transformer

Branch Candidate

Simulations |E]

Settings (&} Logout [
Klagenfurt
F i
. =
\f
Sloven
JT
7 N\
J {
Rijek:
DC Bus
DC Branch

= PST

Storage or Flexible Load Candidate

Step 3: visualize all the possible network reinforcement candidates, storage asset candidates and

flexible demand candidates computed and provided by the pre-processor
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Mockups and Prototypes n-sice ) FlexPlan

All steps of the FlexPlan planning tool can be visualized in the Graphical User Interface .’

FLCXPLQ n Visualization Tool g7 Simulations |&] Settings {53 Logout [
& r\ High'Ta;
Visualization Options SO el ] Ao, Natioial
{ M . " D il
Simulation Settings A 3 AC ||ne was
P, A storage asset or flexible not selected
Expansion Plan for XY I d I d Bress:
St ype 0ad was selecte nGsles s Uilach” Klagenfurt
FlexPlan Full Process P “ I T o 5
Simulation Step © P "1 t v no - o
v | X Fr A
Network Expansion v 3 { Ko / = s
) o add V
Year o) P &8 57 J Valtelling. (‘\\ Y
i hd / 4 Sloven
e A
Variant @
Variant A v J(&
\ L,
€4,Como
Display Options 7
Bergamo
Distribution Network 2 M
/1
@ Transmission Network Brescia ]
Milan < ; \ R
AC Branch DC Branch S Verona i Venice LSy
AC Bus DC Bus £ Rijeka
Converter Transformer 9 9
Pavia AC Bus DC Bus
pPST o e Mantua
slack Nodes Piacerna & Rovigo == ACBranch == DCBranch |
(} Curtailed Nodes s T == Converter —— EeT
Pigazzanc
Feif: |
Parma . ki == Transformer Selected Storage or Flexible Load |
2 Reggio -
3 s
o~ . Mmj.‘)m Selected Branch ‘

Step 4: visualize the network assets, storage elements and demand response programs selected
by the FlexPlan planning tool to solve congestion issues while minimizing global system costs 13



Implementation
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Implementation can then smoothly take place with the mock-ups as reference

FlexPlan

Visualization Options

Simulation Settings

Simulation Name
Expansion Plan for XY

Simulation Type
FlexPlan Full Process

Simulation Step [©]

Network Expansion v

) Curtailed Nodes

r\
&

A storage asset or flexib!=
load was sels

Visualization Tool &% Simulatic

Sloven

Venice

® Acsus @ ocsus

== ACBranch == DCBranch

== Converter PST

== Transformer Selected Storage or Flexible Load

Selected Branch

Step 4: visualize the network assets, storage elements and demand response programs selected
by the FlexPlan planning tool to solve congestion issues while minimizing global system costs
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Contact Information

Affiliation: N-SIDE
Phone: +32 494 19 13 83

\ Email: mha@n-side.com /
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This presentation reflects only the author’s view and the Innovation and Networks
Executive Agency (INEA) is not responsible for any use that may be made of the

information it contains.
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