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Connected Lego-Trailer House
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Smart Trailer 2.0
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IEEE1888 System Architecture

GW, Storage, APP Binding
(Management Plane

L L

Registry
AAA
Storage Storage
TCP/IP Network HTTP and XML
GW GW -
SDOD .-

Ccsv

Files, ...

Proprietary Circuits

User Interface
Reporting
Data Analysis

mmand Submission

Data Archive
Rendezvous Point
for GWs, APPs

—Virtualization of

Input/Output

Field-Bus



Independency of SW
players
from HW, i.e., SDN
I Nata Anahieic
Data Centric for
L 1. Transparency
HTTP and X @AR{PELE!

IEEE1888 System ¢/

APP
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us Point
APPs

Integration & Interoperability

via GW for legacy and {new}
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Smart and Resilient City



Smart City Design with Internet-by-Design

1. Compact City + Networking (Ground Design 2050 by MLIT)
— Encourage Collocation (= “commons”) for compact
(*) Welcome new player, new service and new co-operation
2. Un-bundling & Interoperability
— Mobility for Migration & Sharing Economy, with small hurdle

3. Software Defined Infra. = “Cyber Twin” =» “Cyber First”

— Distributed clever/smart cyber brain & nerve (control-plane) with
interoperable muscles (data-plane)

4. Information sharing for “PULL"” operation and Sharing
Economy
—  PULL = Demand-chain, but PUSH = Supply-chain
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B 300~500 MW

P IR 1.0 ~ 1.5 GW
KARE (BEF L) 335 MW
IKOFEE 500MW ~ 1.0 GW

Ll
l)—
BE)—7 )

225 MW
750 MW

BE)—7: EF30KWh/&
ZEtIRFTEE: 3555 (Worldwide)
=(ER)

(*) as of Sept.2016.

]

75,000

HONDA FCV
30 kW (35#5)
100 kW (E—7%)

770%07’10%5‘“*
13.5KWh
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Above: Tesla’'s utility storage.

Image Credit: Tesla
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13.5KWh
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HFfr : Tesla Energy http://www.teslamotors.com/presskit/teslaenergy 36

HAf . http://www.gizmodo.jp/2015/05/power wallpower packgigafactor.html
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Innovation on Electrical Utility System
-- DC Power System with Renewal Energy --



Optional customer

oad control

Reztifv, DC-cotle, imirgy sterope, iand comweive and transfiurmer
malstalsing (shaad grid - i operatins sioce March 2014

20104 kV

substation
750 vDC

e, Demopstratlon pleLenin ABB
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Optional homa
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connection

preduction and storage
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DC

%
Lo Bk
‘@ 0/1/ DC link AC
~y + AC distribution

Lappeenranta University of Technolog 31.8.2016




LVDC Research Site by LUT and Suur-Savon Sahkd Oy

-~

s +750 VDC underground cable # |  Optional customer

== =222 Local communications network gr/ load control

2012
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= === ADSL/3G internet connection <
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Nuutinen, P., et. al. “Resaarch site for low-voitage direct current distribution in an utility network - structure, functions, and operation”. lEEE Trans. Smart Grid vol. 5, no. 5, pp. 2574-2583, 2014.

Tero Kaipia Lappeenranta University of Technolog 31.82016



Next installation: @
LVDC RULES pilot 2017 eu.emn

Optional home
automation
connection

I Optional
productio
connectic

Kaipia, T., et al. (2016). "LVDC >RULES — Towards industrial-scale applicafion of low-vatage
direct current in public power distribution™. In Proc. of CIRED 2016.

Tero Kaipia i i g 31.8.2016
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