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Decentralized Is . ..
decentralizeq”?

renewable power plants (Germany, 2014)
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www.energymap.info: Power in kWp

Decentralized Is ...
decentralized”
ca. 80 GW: renewable power plants (Germany, 2014)
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% Bundesministerium
fur Wirtschaft
und Energie

Baustein fiir die Energiewende: FHS (110 kV)
7 Eckpunkte fiir das ,verordnungspaket - |

" HS/MS

Intelligente Netze® -

MS (20 KV )

I. Die Notwendigkeit eines energiewendetauglichen Smart Metering

werden. Von der notwendigen Kommunikationsinfrastruktur sollten auch andere Sparten (wie z.B, Gas, Wasser,

Heizwirme und sog. Mehrwertdienste) profitieren kénnen. Allein dadurch sind Kosteneinsparungen, Effizienz- und ,We r p I a nts (G e rm a n y, 201 4)

Komfortgewinne moglich. Mit den richtigen Schritten kann Deutschland hier, wie beij der Energiewende insgesamt,
ein Vorreiter sein.

Versehen mit dem Schutzprofil des Bundesamits fiir Sicherheit in der Trfarvi m b s 1 o1

A & -
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Baustein fiir die Energiewende:
7 Eckpunkte fiir das ,verordnungspaket
Intelligente Netze“

I. Die Notwendigkeit eines energiewendetauglichen Smart Metering

ein Vorreiter sein.
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& The solution is to build a

Smart Grid 7

Reality rules andinstal WD
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1,45 Mio. renewable power plants (Germany, 2014)
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DUZZWOrds are In place

« Telecom infrastructure
« [T Data management

« Interoperability standard

« Management of equipment

,
DISTRIBUTION SYSTEM PERFORMANCE
(RELIABILITY AND POWER QUALITY)

« Distribution automation and predictive maintenance
« Fault location

« Automatic restoration

Wave form analysis

Critical Priorities

development

grid interaction

Distribution
Control Center

1
AN

" ACTIVE CUSTOMER PARTICIPATION

« AMI/Load control
« Solar generation
« EV's charging Infrastructure

« WO for conservation voltage reduction
« Distribution network energy storage

-

Source: EPRI
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DUZZWOrds are In place

Source: EPRI



& The all mighty “puppet master”
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All buzzwords are
N place

Distribution ™ 2
Control Center

Source: EPRI
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.. even it all
DUZZWOrds are In place

(

;A Energy Market Utility Utility Service Other
Participants Customers Provider Businesses

Application To Application (A2A)

and Business To Business (B2B)

Communication

3 8
9 Inter-System / Application Profiles (CIM XML, CIM RDF)
i = < Application
1 CIM Extensions ][ 61970 / 61968 Common Information Model (CIM) g ( ott?enrdggrsngi)ns : Interfaces
i 61970 Component Interface Specification (CIS) / 61968 SIDMS ! fechnology )
s omponent Interface Specification (CIS) 4 mappings y
4 %

Engineering & Equi t And

Market ; External IT quipment An
SCADA Apps EMS Apps DMS Apps Operation Apps Ma";\tg;:"ce Apps System Interfaces
. P
N LE g

[ Data Acquisition and Control Front-End / Gateway / Proxy Server / Mapping Services / Role-based Access Control Specific Object

” Mappings

Network, System and Data Management (62351-7)

End-to-end Security Standards and Recommendations (62351 1-6)

i X ) . é s obi ) 60870-6-802 : :
\I/gﬁ; T (61350-7-3. 7-4 Object Models) Objszltslt\:‘r;% . ( Obiject Models Field Object Models
Meter 101 ( 61850-7-2 ACSI ) 61850-6 60870'6',5033 Specific
Standards & Engineering £0p Services Comn?lunication
104 C 61850-8-1 ) C Mapping ) 60870-6-703 ) B i
- Mapping to MMS to Web Services B Protocols ervice vViappings
4
DLMS Communication Industry Standard Protocol Stacks L
L il y (ISO/TCP/IP /Ethernet) Protocol Profiles
Telecontrol Communications WAN Communications
Media and Services Media and Services
@ N\ (" 60870-5 ATAED 61850 Field Devices ) [
TC13 RTUs or Substation Devices and Systems 60870-6
TR . . Field WG14 Substation Devices beyond the using TASE.2 External Systems
Devices '\ Systems Substation Web Services ) |_ (Symmetric Client /
r ~ N Server protocols)
R&:fgue [lEDS. Relays, Meters, Switchgear, CTs, VTs) Q SEFS' & tot'g' t j
System Engineering \——"° = AN T T

Source: Die IEC TR 62357 Seamless Integration Reference Architecture (SIA)
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Deutscher Bundestagd brucksache 17/5672

17. Wahlperiode 27.04. 2011

Bericht

des Ausschusses fiir Bildung, Forschund und Technikfolgenabschétzung
(18. Ausschuss) gemaB § 56a der Geschiftsordnung

Technikfolgenabsché'\tzung (TA)

TA-Projekt: Gefahrdung und Verletzbarkeit moderner Gesellschaften —
am Beispiel eines groBraumigen und Iangandauernden Ausfalls
der Stromversorgung

Inhaltsverzeichnis
Seite

Vorwort des Ausschusses 3
ZusammenfASSUNG - <« -+ <o e s 4
L. BARLGHEUNE + oo e e ee e s e r e 15
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are simple!

Reality rules



Reality rules

VWeather forecast



Beispiel: Frequenz- und Spannungsverlauf in ein

Remote Controlled
Capacitors

. theory helps. VWeather forecast
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Grid Code
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. theory helps. VWeather forecast
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Daily and seasonal patterns of grid voltage
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Yes ... It can!

Voltage

| ocal balance
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12V DC
Input

100mb | &
Ethernet | & "=

2 X
CAN

2 X

// ' ‘ RS485

Yes ... It can!

400V - 4x /
3 Phase | Switches
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1 Wire
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100 Mb
Ethernet

230V AC
Input

ADE7880

Yes ... It can!

@ Clock

3 Phase
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Input

Yes ... it can! ‘ ADE7880
Realtime
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The Linux Kernel Archives

t Contact us

Protocol Location
https://www.kernel.org/pub/
https://qgit.kernel.org/
rsync://rsync.kernel.org/pub/

HTTP
GIT
RSYNC

mainline:
stable:

stable:

longterm:
longterm:
longterm:
longterm:

4.1-rcé
404

3.19.8 [EOL]
3.18.14
3.14.43
3.12.43
3.10.79

FAQ

2015-06-01
2015-05-17
2015-05-11
2015-05-20
2015-05-17
2015-05-20
2015-05-17

Releases Signa

[tar.xz] [pgp] [patch]

[tar.xz] [pgp] [patch] [inc
[tar.xz] [pgp] [patch] [inc
[tar.xz] [pgp] [patch] [inc
[tar.xz] [pgp] [patch] [inc
[tar.xz] [pgp] [patch] [inc
[tar.xz] [pgp] [patch] [inc

tures Site news

Latest Stable Kernel:

® 404

[view diff] [browse]
. patch] [view diff] [browse] [changelog]
. patch] [view diff] [browse] [changelog]
. patch] [view diff] [browse] [changelog]
. patch] [view diff] [browse] [changelog]
. patch] [view diff] [browse] [changelog]
. patch] [view diff] [browse] [changelog]




babelbee | OpenWrt Barrier Breaker r35052 | Load: 2.71 2.03 1.67

Status System Network Statistics Logout

System Administration Software Startup Scheduled Tasks Time Synchronisation Mount Points LED Configuration Relay Configuration
Backup / Flash Firmware Reboot

Flash operations

Actions

Backup / Restore

Click "Generate archive" to download a tar archive of the current configuration files. To reset the firmware to its initial state, click "Perform reset" (only possible with
squashfs images).

Download backup: \J) Generate archive

Reset to defaults: &) Perform reset

To restore configuration files, you can upload a previously generated backup archive here.

Restore backup: Choose File no file selected . upload archive...

Flash new firmware image ............................................................................................................................................................................................................................................................................................................................................................................................ ‘

Upload a sysupgrade-compatible image here to replace the running firmware. Check "Keep settings” to retain the current configuration (requires an OpenWrt compatible
firmware image).

Keep settings: v

Choose File no file selected @l Flash image...




babelbee: Power

I3ol 7 1001044

4341130

Yes ... It can!

WL1  Min: -0 W Avg: 0w Max: ow ow
L2 Min: -0 W Avg: -0 W Max: 0O W Last: -0 W
L3 Min: -0 W Avg: -0 W Max: 0w 0w
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06: 30 06: 40 06: 50 0?: 00 0‘?: 10 07: 20
B L1a  Min: 1 ¥4  Avg: 1 ¥4  Max: 1 YA  Last: 1 VA
OLz2a Min: 1 V&  Avg: 1 VYA Max: 1 YA  Last: 1 VA
EL3a Min: 1 Y4  Avg: 1 VYA Max: 1 YA  Last: 1 VA

babelbee: Reactive Power
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babelbee | OpenWrt Barrier Breaker r35052 | Load: 0.44 0.90 1.22 | Auto Refresh: on Changes: 0

Status System Network Statistics Logout

Overview Firewall Routes System Log Kernel Log Processes Realtime Graphs VnStat Traffic Monitor

Load Traffic Wireless Connections Oscilloscope

Oscilloscope

Channell/Trigger
Disabled (»U1' U2 U3 10’ I1( 12 1I3

Channel2
Disabled Ul U2 U3 10 11 I2 13

m
-~

Timebase
0.5ms/div. 1ms/div. 2ms/div « 5ms/div. 10ms/div. 20ms/div

Voltage
10V/div:. 20V/div: 50V/div « 100V/div 200V/div

Current
0.01A/div’ 0.02A/div. 0.05A/div' 0.1A/div’. 0.2A/div
0.5A/div « 1A/div 2A/div  5A/div’. 10A/div




¥ About

portugués - news -+ quotes - press * uses * authors - contact - license - documentation - versions - thanks - getting started

< What is Lua?

Lua is a powerful, fast, lightweight, embeddable scripting
language.

Lua combines simple procedural syntax with powerful data
description constructs based on associative arrays and
extensible semantics. Lua is dynamically typed, runs by
interpreting bytecode for a register-based virtual machine, and
has automatic memory management with incremental garbage
collection, making it ideal for configuration, scripting, and rapid

prototyping.

< Where does Lua come from?

% Why choose Lua?

Lua is a proven, robust language

Lua has been used in many industrial applications (e.q., Adobe's
Photoshop Lightroom), with an emphasis on embedded systems
(e.g., the Ginga middleware for digital TV in Brazil) and games
(e.g., World of Warcraft and Angry Birds). Lua is currently the
leading scripting language in games. Lua has a solid reference
manual and there are several books about it. Several versions
of Lua have been released and used in real applications since
its creation in 1993. Lua featured in HOPL Illl, the Third ACM
SIGPLAN History of Programming Languages Conference, in
June 2007. Lua won the Front Line Award 2011 from the Game




0 This repository Search Explore Gist Blog Help if babelbee +~ (1 & E”

- ' babelbee / openwrt @Unwatch~ 3  #Star 0 YFork 51
es B BE B I ca“ O forked from openwrt-mirror/openwrt

Mirror of the OpenWRT repository http://openwrt.org/ — Edit

<> Code
33,059 commits 3 branches 0 releases 2 contributors
L 11 Pull requests 0
m P branch: babelbee_new ~ openwrt [ + L
EEl Wiki
This branch is 30 commits ahead, 1379 commits behind openwrt-mirror:master Pull Request Compare
Fixed can interfaces - Pulse
-'5 1 1 + .
cp15 authored on Mar 19 latest commit db36173a2f |1 Graphs
B config config: disable kernel tracing on uml 4 months ago
M docs docs: update remaining references to functions.sh 3 years ago 74 Settings
M include fix typo 4 months ago
= HTTPS clone URL
Bl package Add and activated an updated canutils package, which now points to th... 3 months ago
https://github.com/babe
Bl scripts scripts: fix getver git dir check 4 months ago You can clone with HTTPS. SSH

Y . ol Y Y Y



Yes ... it will!

IBR-DTN )

A modular and lightweight implementation of the bundle protocol. b | e | Wik flabibe | Aboikt Thae

B2 rreine [ viewTickes [ searcn |

wiki: WikiStart Start Page Index History

Welcome to the IBR-DTN Project

This implementation of the bundle protocol => RFC5050 is designed for embedded systems like the =>RouterBoard 532A or  Tapie of Contents
=» Ubiquiti RouterStation Pro and can be used as framework for DTN applications. Software

Runs on ...
The module-based architecture with miscellaneous interfaces, makes it possible to change functionalities like routing or Features
storage of bundle just by inheriting a specific class. g:’abrlt‘icn:%g?n 2

Software

Changelog

Download

License

Android Development
Documentation

Bug report instructions
=» Google+ Profile

FAQ



What is EnergyBus
Why EnergyBus
Function
Applications
Vision-Reality-Future
History

Booklet

search Downloads | Contact | Site Info | Login | Sign up

EnergyBus
Standard for Connecting Electric Components of Light Electric Vehicles

News & Events | Basics | Benefits| Technical Committees | Organization | Membership | Further Info

wWWw.energybus.org -> Basics -~ What

What is EnergyBus

EnergyBus is an open standard for all electrical components of Light-Electric-Vehicles (LEVs). It aims to
improve compatibility and safety of LEVs and consists of a cutting-edge conector family and the
respective communication protocol. EBS will be available to all EnergyBus members in spring 2011.




BusyBox v1.19.4 (2013-84-81 23:083:47 CEST) built-in shell (ash)
Enter 'help' for a list of bullt-1nh commands.

— e e -
» L
-

) s T R ERIIE

1/2 oz Galliano Pour all itngredients into
0Z cold Coffee an 1rish coffee mug filled
1/2 oz Dark Rum with crushed ice. Stir.

2 tsp. Creme de Cacao

root@abe lbee:~4# ||




Yes ... you can!

s
¢ )
'y o

i

| Crowdfunding starting

7

’




.,

’




Electric
Power

www.babelbee.org {0 S






