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— "Simulation-as-a-Service"
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Components
— JupyterLab + Hub: Interactive web-based computing environment
— DPsim: C++/Python Simulation Kernel for PF, EMT & DP

Running on-premises at RWTH in our own Kubernetes cloud

100% Open-Source "from the ground up"
— MPL, GPL licensed

open source
initiative
Approved License”
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Plot node phases

for i in range(1,9):
pt.plot_timeseries(2@, phasors['BUS%d.v' % il ['phase'l)

— BUSl.v_phase

BUS2.v_phase
— BUS3.v_phase
— BUS4.v_phase
— BUS5.v_phase
— BUSE.v_phase

BUST7.v_phase
— BUSB.v_phase
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Plot node voltages

for i in range(4,9):

pt.plot_timeseries(1@, phasors['BUS%d.v' % il['abs'])
for i in range(1,4):

pt.plot_timeseries(11, phasors['BUS%d.v' % il['abs'])
plt.xlim(®.8, 0.06)

(0.9, ©.06)
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Project Jupyter EQIgria:;

= JupyterLab
— Web-based interactive development environment for Jupyter notebooks, code, and data

— Highly Extensible: User Interface, Programming Languages, ...

= JupyterHub

— Multi-user management of JupyterLab instances

— Persistent home directories . .
— Scalable cloud deployments in Kubernetes J u pyter
— Integration into ERIGrid 2.0 Single-Sign-On "‘~:;-:..____
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o In Depth: Linear Regression
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@ ™ images Just as naive Bayes (discussed earlier in In Depth: Naive Bayes Classification) is a good starting point for tasks, linear models are a good starting point for
+[Al Altairipynb regression tasks. Such models are popular because they can be fit very quickly, and are very interpretable. You are probably familiar with the simplest form of a linear regression model
\ [ cpp.ipynb (i.e., fitting a straight line to data) but such models can be extended to model more complicated data behavior.
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“kernelspec': {
"display_name": "Python 3",

“language": “python",
“name": “python3"
¥
“language_info": {
i ode”: {
“ipythen",
"version": 3
ile_extension": ".py",
mimetype': 'text/x-python",
“name": “python",
“nbconvert_exporter:
“python",
“pygments_lexer":
“ipython3",
“version": "3.6.7"
+

“tac-autonumbering":
""toc-showcode": true,
"toc-showmarkdowntxt": true

false,
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(10]: using RDatasets, Gadfly

plot(dataset("datasets","iris"), x='se

[10]: .

Sepaltiden

181: eigen(x)

191 Eigen{Complex{Float64},Complex{Float
64}, Array{Complex{Float64},2},Array{Co

mplex{Float64},1}}
eigenvalues:

1le@-element Array{Complex{Float64},1}:

4.793881566545466 + 0.0im
=7.94450R903IAAFRIR 0.

python notebook

wee

¢ %matplotlib inline
from ipywidgets import interactive, fixed

We explore the Lorenz system of differential
equations:

X=o(y—x)
y=px—-y—xz
i=—pz+xy

Let's change (s, i, p) with ipywidgets and
examine the trajectories.

from lorenz import solve_lorenz

w = interactive(solve_lorenz,sigma=(9.0,50.
W

interactive(children=(FloatSlider(valu
€=10.0, description='sigma‘, max=50.0), Flo
atSlider(value=2.666666666666...

R

31+ ggplot(data=iris, aes(x=Sepal.Len

[1]: head(iris)

Sepal.Length SepalWidth Petal.Length
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EMT Domain Phasor Domain
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é; DPsim

[l

Simulated base band
= Modified Nodal Analysis Solver Original EMT signal signal
= Supports multiple domains: I =
1 , _
— Electromagnet Transient (EMT) | . ‘f‘“t—r“
I ".":E'.' T F_‘—L—J——F
— Static Phasors (SP) EMT results after I B
post processing =
— Dynamic Phasors (DP) ' l
o CIM Data

= Modelling via

— Python, C++

. @ —

— Common Information Models (CIM) 1/0 <

= VILLASnode for external interfaces (MQTT, UDP, ZeroMQ, ...) Scripting
. ) . & Scenarios I
= Real-time and offline execution 2
= Licensed under MPL 2.0 o
= Details: https://dpsim.fein-aachen.org/docs/concepts/ J\upyte{r
o
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Outlook Ergrid:

Connecting European
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= SLEW: "Second Life for Energiewende"
— RWTH-internal project to bring virtual experiences into teaching
= Extends the Jupyter environment with VILLASweb

— Manages Infrastructure Components: Simulators, Lab Equipment,
Gateways, Controllers

— Preparation and execution of experiments m
— Dashboards for supervision and control Archive
* Real-time plots, sliders, and other widgets more) i - -
€8 = * 5—}4« Sl @
- ReSU|tS management ’E; g Time Series Data Gridi/lodels (C‘EII\’/IEgltlor ‘Sirr]‘ulat’olr
* Import to JupyterlLab f ] f {}
P Py Q Q § VILLASCJ /V\'
= We aim to bring SLEW to a broader audience outside of RWTH < o 5 web < >
— ERIGrid 2 — JRA 3 work-package: o
) ) ) ) & 5 3 kubernetes
Task 3.5 "Offline Simulation-as-a-Service Prototype" E3 n openstack @
3 & Jocker
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Links Ergrids:

onnecting European
® Smart Grid Infrastructures

= RWTH Vlab: https://erigrid2.eu/vliab/

= DPsim: https://fein-aachen.org/projects/dpsim/

= VILLASweb: https://www.fein-aachen.org/projects/villas-web/

= Project Jupyter: https://jupyter.org

= Second-Life for Energiewende "SLEW"
— https://www.acs.eonerc.rwth-aachen.de/|...1/SLEW-SECOND-LIFE-FOR-ENERGIEWENDE/?lidx=1

— https://slew.rwth-aachen.de/

=  Source code: https://git.rwth-aachen.de/acs/public
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