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Context

Legacy

Companies rely on software built 30+
years ago, with lacking functionalities,
integration difficulties, and limited
capabilities to tackle modern grids

Blindness

Enterprises connect assets to grids
they know very little off. Actionable
insights for both planning and
operation stages are non-existent

Grid complexity

Renewables, storage, data centers,
HVDC systems, among others, create a
rapidly changing landscape with
greater uncertainty levels







From the micro computer to
the super computer

Scaling as the
complexity requires

GridCal's engine has been used for
real time control systems R&D as a
lightweight simulation engine.

GridCal has been used for large scale simulations at the
Barcelona Supercomputing Center



One database, many simulations

“  Power flow

Stochastic power flow

. Optimal power flow

Voltage collapse

3D Data
model 7 Short circuit

Investments analysis

|\ww-  RMS dynamic simulation




User Interface

Unlimited
Maps

Unlimited
Schematics

3D Data model

File Actions Diagram Model Simulgi

+ []

e I e A

plugins Help
Results [L) Scripting %F Settings

e Substation

Line

idtag 4FF3Be63Flasd

1124_TAP1406...

code

rdfid %
camment i
madelling_authority MNone
commissioned_date 1970/01/01
decommissioned -date 1970,/01/01

bus_From TAP140650

bus_to UNKMOWN1Z_..

cn_From MNone

cn_to Mone

active True

reducible False

rate [MVA] 167.0

contingency_Factor [p.w] 3.329341

= patabase [ ] Compiledarrays # Comments

Gridcal 5.3.52
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Scripting
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9 Diagrams = Combinations. £¥
A Map
Palette Heatmap

Map tle prowider | Carto dark matter

Preset
Node size 0.50000 px v  20.00000px
Branch size 070000 px : 5.00000 px
Arrow size 1.00000 px =
[ width based on FAow
Schematic
Default voltage 10.0 kv
Node expansion Factor 1500
wy  Lavout algosithm 3
- \ kamada_kawai
(mark to ask)
[ Use the objects' color
W Export
Export resolution 10K
Video FPS J0FP5
Power lFw

Snapshot [2025-06-28 18:17:31]

Picture & video

recording
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Interactive results
visualization



AC/DC Grid Planning
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e AC/DC converter integration

e Current limit enforcement

e Controllable tap changers

e HVDC point-to-point connection
e Remote controls

* PQV buses

e 3000 buses solved in 40 ms

e Quadratic convergence



[ Start the solver I

O t t m I P r F I Initialize x, A, p, Z, . Set convergence boolean as False.
p I q o W e o W Compute feascond and gradeond of initial conditions.
CDmPUtE f:- f-:r f.'r-.tr G:- Grm Gzn:'l H, Ha-'- H.'I:‘-:I: ¢

Compute ay, a4, Seta =1

Case 300 - Error evolution -
Matpower
pf False
pf True
slacks + pf False
slacks + pf True
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]

Compute feascond, gradeond

s

& Jeascond, gradeond, -y < €7 =
e = ez

yes )
"Convergence reached” "Max iterations reached"

[' End of the solving prc-cess]
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Iterations

* |nterior Point Solver for maximum performance
e No external dependencies






Topology Editing

Subetation diagram

Plot

Combinations I:I Settings

H Diagrams

” Map diagram
% Subestacién Abendjar

Open in street view

= XM % & 4 + +

Consolidate selected objects coordinates

Map and bus-branch
diagrams Substation edits

Active

n Subestacion Los Pozuelos 220 kV

Craw labels

#  Editor
Artificial Bus (132.0 kV) 1979 #  Calculate total length

--| Consolidate selected objects coordinates

Carga Los Rozuelos - Split line to selected substation (In-Cut)

Plot profiles

Diagram expansion

ﬂ Open in Street view
I Assign rate to profile
I Assign active state to profile

1] Add point

Subestacidn Abendjar 132.0 kV .
ad Delata

Line edits



Database Merge

h [ & Grid differential
. . . v increment Substation Mod ' 5fc00774a02... En Robres Generator Substation
e D ff b I g d m d I - increment  Substation Mod 5c00774a02... En Robres Generator Substation action Noaction  Modify
I e re n t I G e r I O e F increment Substation Mod 5fc00774a02... En Robres Generator Substation latitude 41.8675 41.89
increment Substation Del Gaaefedda3s.. way/1165071160 (NO VL)
w [ increment Line -,_1_'“"'” g | @2bab064e8... 220.0 kV LineABC
increment Line Mad e?bab064e8.. 220.0 kV LineABC name 220.0 kV Line 220.0 kV LineABC
[ ] - " - 0 - N
‘ increment Line Mad e2bab064e8.. 220.0 kV LineABC action Mo action Modify
o All ml
OWS Sed eSS version l'i increment Transformer PAdd T e6ed453a66... Line
] v inerement HVDC Line Mod | e7cf6bB349.. HVDC Line
C O n t ro I 3 increment  HVDC Line Mod e7cf6b6349... HVDC Line action No action Modify
E increment HVYDC Line Mad e/cféb8349... HVDC Line rate 1.0 2.0

e Easy collaboration between
teams (like Git)

Save diff

e Exchange of differential files




Interoperability

GridCal 5.1.2
File Actions Diagram Model Simulations Help
k r * X a Y g F ™™ A A X e I & A4 % % k2 Wl
el b= Results [ Scripting @ Settings

Drag & Drop files:
e raw & rawx (PSSe)
e EPC (Power World)
* Matpower |
e CIM [ CGMES
e Power Factory (dgs)
* Most open source
e Json ot
» Excel T .

= Dpatabase [] compiled arrays # Comments

Object type Name Index Sevedty Propeity  Lowal Vaslue Upper
* Thare is no nominal power, this is bad.
» There is no susceptance, this could hurt numerical conditioning.
* The rating ks negative. This cannct be.
w The resistance s exactly zem
Transdarmer 111380 6. O Infarmation R 0.0
Transformer 2.2 1380 6 1 Information ;] 0.0
Transarmes 331380 _. 2 Infksrmation 1} 0.0
Transfarmer 661380 .. & Infarmation R 0.0
Translormer 10_10_138.0.. & Information L} 0.0
Transformaer 111380 - 9 Infarmation R o0
Transfarmaer 12.12.1380.. 10  information R 0.0
Transformar 13.13_1368.0.. M information R 0.0
Transfarmar 14_14_138.0.. 12 information R 0.0
Transformer 16_15_138.0. 13  Information R 0.0
Transformar 16_16_138.0.. 14  Information R o0
¥ Transformers rating is too different from the nominal power
~ Tap module too high
Transformar 2213806 1 Waming tap_madule 107 1.06
Transformaer 331380 2 Warning tap_madule 107 1.05
Transformer 4413801 3 Warning tap_madule 107 105
Transformer 20_20_1398.. 15 ‘Waming tap_madule 108 1.08
Transformer B3_B3_138._. 17 Waming tap_module 106 106
Transformer BE_B5_138._. 18  Wamning tap,_module 108 1.08
v The short circuit value is suspicious
Transformer 1212 1380.. 10  Warning Vee 10 078 20.0
Translormer 13 18 138.0.. M Worning Ve 10 043 20.0
Transfarmer 14_14_138.0.. 12 ‘Warning Vee 10 046 0.0
Transformer 16_16_138.0.. 13  Waming Vee 10 046 20.0
Transfarmaer 16_16_138.0.. 14 Wamning Veo 10 03 20.0
Transformer 34_34_138.. 16  Wamning Vee 10 074006766.. 20.0
Tap modile too low
Transformaer 34_34_138.. 16  Waming tap_madule 1946 085
The sat point looks too high
Generator T (] Wamning Vsat 1.063 1.05
There is too much reactive powar imbalance
Grid snapshot -1 Error Reactive p.. 0.0 1971.759689.. 0.0
(-] Open file logger
Teme Clags Proparty Davice Value Expacted value
~ Ermor
~ Global UUIDS duplicate
13:52:42 generator 31 faE0baGEE6s...
~ The area slack bus is not marked as slack
13:52:42 0
13:52:42 o
13:52:42 0
13:52:42 1]
13:52:42 0
~ Warmning
w Calculated tap position is not integer
13:52:42 Transformer 1541 L ¥
13:52:42 Transformer 2.58.1 42
13:52:42 Transformear 382 42
13:52:42 Transformer 4191 42
13:52:42 Transformer E_20_3 42
13:52:42 Transformer 6.22 1 42
13:52:42 Transformer 8.26.1 42
13:52:42 Transformer 8.28.1 42
13:52:42 Transformer 10_31.1 42
13:52:42 Transformer n_a21 42
13:52:42 Transformer 12_38.1 42
13:52:42 Transformer 13971 42
13:52:42 Transformer 14_411 42
13:52:42 Transformer 16421 42
1352:42 Transformer 18181 42
13:52:42 Transformer 20191 42
13:52:42 Transformer 34_36_1 42
13:52:42 Transformer 63_84_1 42
13:52:42 Transformer 65_64_1 42
m Copy Accapl

G Anahuia 0 Settings

Model debug & fix




Total GridCal downloads in 2024

o
Adoption oo
980000 ~
e Used at electrical companies & —
consultancy
E 940000 ~
e 100+ GitHub forks g
. g 920000 -
e 450+ GitHub stars G
5
e Industrial projectsin 4 200000
continents
880000 A
e 5+ European R+D projects
860000 A
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Roadmap

May 2026
Dec. 2025 Autonomous
AC/DC OPF operation Al agent

Nov. 2025 Feb. 2026 July 2026
Benchmarked RMS Small-signal stability EMT simulations
simulations



Conclusions

e Simulations are central to power systems planning and operation

GridCal offers best-in-class algorithms: power flow, OPF, short-circuits, contingencies, dynamics, etc.
e Distinctive to other tools, GridCal comes with a feature-rich user interface
e Performance and user-friendliness, for both academia and industry, are at the core of GridCal

e Innovation and business models around GridCal are possible
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