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Q (2) Renewable energy (fluctuating)
- (8) Consumer (traditional)
@ (4) Consumer (intelligent)

""" (5) Grid control

(6) Transmission grid

(7) Distribution grid
====% (8) Load flows

(9) Internet of Energy

~+® (10) Integration technology

Source: BDI initiative Internet of Energy (2008) {{::3, BDI
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Figure a: The Internet of Energy integrates all the elements
in the energy supply chain to create an interactive system
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Smart control through the
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Interdisciplinary technologies:
Digital collection, processing and networking of data

Source: E-Energy, Federal Ministry of Economics and Technology
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SPL EPI s (ST Jeua

obha Nickel, cobalt Nickel.- Lithium iron
0 e and aluminum manganese- phosphate
s1e (NCA) cobalt (NMC) {(LiFePO))
Energy
Wh/kg or L Good Good Good Average Poor
Average
Power Good Good Good Good (lower V)
Low T Good Good Good Good Average
Very Good
Calendar life Average Gf charge Good Poor POO;OiZOVQ
at 3 0vV)
Very good
Cycle life Average Gf charge Good Average Average
at4. 0v)
Safety~ Poor Poor Poor Average Good
Cost/kwh Higher High High High High
Maturity High High High High Low

Source: Guibert, Anne de (Z009), "Batterie:z ana supercapacitor ceil: for the fully electric vehiclie™,

Saft Croupe SA.
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W Hydrogen fuel cell W Diesel
160 - m Flectric W CGasoline Plug-in hybnid
140 - M Liquid petrolem gas/ B Gasoline Hybnd
Compressed natural gas Gasoli
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M Diesel Plug-in hybrid
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Energy quantity measurement End consumption “ LS S )‘.’) L_;]LQ-U‘ GE"*’

Y

Decentralized energy generation

Transport grid

IEC TS 62351 (data and communication security)

fcati i | IEC62443 (safety)
IEC 61968 [integratilon ofappucationsintoelecnricitysuppl;lfacilmes) (51 L‘L"" 9 LS‘O L’" ‘ LS LQ‘\"L“" é,am

Application level

| IEC 61400-25 i IEC 61970 | § ISO/IEC 14543-3-1

i (wind power plants) | (API energy management systems) | i (KNX)

IEG 61850-7-420 [ECTR62825 |

: (decentralized energy generation) (ebXML) | 5

|EC 62055 | ISO/IEC 14543-3
Application and i I ! (electric meter [prepaid]) i (KNX)
transport level i 'IEC 61850 : i '

: (station automation) ' IEC 62056 EN 13757-2 1S0 16484-5

: . (DLMS/COSEM) (M-BUS & KNX) (BacNet)

| | PP | i

: | ; EN 13757 ZigBee + |EEE (2.4 GHz) EN 14908-x

i ‘ AT 802.15.4 (LoN)

! TCP/IP IEC 61334 (PLC) i ISO/IEC 14543-3-5t0 8
Transpor_t an_d E : WiMax CDMA : : (KNX)
GOm.mUnICE!TIOI'I ' |EC 60255 i : '
media level | (protection installaions) ; GPRS/GSM | BacNet/P

§ | Ethernet DSL AN W-LAN

Source: BDI initiative Internet of Energy (2008) w BDI
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IEC 61970/61968: commeon Information Model (CIM)

IEC 61850 substation automation system (5AS) and DER

IEC 62351: Secunty for the smart gnd

IEC 62357: TC 57 seamless Integration Architecture

IEC 60870: communicatiob and monitoring for wind power plants
IEC 61334: DLMS5

IEC 62056: COSEM

IEC 62325: Market Communication using CIM
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AMI-SEC System
Security Requirements

adign gl enf 3 Sle bl i

ANSI C12.19/MC1219

ezl ygalegil

BACnet ANSI ASH-
RAE 135-2008/150

16484-5
FMA4T ol 5 i Digital meter / Home
CEMN/CEMELEC gateway
wlple sla |555g 5 I[EC 60870
EMS, DMS, DA SA IEC 60870-5
A P DLMS Mg
IEC 61334
2 Logas
Ll dn ey pgerlai] o clolin
e IEC 61850

E-mobility . esb 5L wassy

DMS ous aie g3l ol
EMS DER SA DA

IEC 61850-7-420

s Fy el es Dilbls)
E-mobility ; w.z.s

IEC 61851
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( End-to-end Security Standards and Recommendations (62351 1-6) )

Network System and Data Management (62351-7)
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Application to Application
(AZA) and Business to
Business B2B) Communication

Other
Businesses

Energy
Market

Utility
Customers

Utility Service
Provider

T e il
Inter-System / Application Profiles (CIM XML, CIM RDF) ]
( CIM Extensions ]( 61970/61968 CIM )( Other Domains ]
61970 Component Interface Specification (CIS) / 61968 SIDMS lulappl nga

Market
Apps

Data Acquistion and Control Front-End / Gateway | Mapping Services

51350-7-3 T-4

TC13 Existing

wWG14 Models
Meter 60870-5- 61 850-7-2 ACSI 61850-6 60870-6-503
Standards || 101 &
104 61850-8-1 Web Services 60870-6-703
| DLMS [ Standard Protocel Stacks (ISO/TCP/IP [Ethernet) )

Telecontrol Communications ——jie- j:I -af}——— WAN Communications

[ 61850 other || Devices and
Field :;?;:i ;ﬂ:;ﬂr;f; Substation 61850 Systems using 19:;:-:
. ¥ Devices || Devices || Web Services :

Devices \_ [ J —r [ SEERTAA ][com]

Switchgear, CTs, VTs
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