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DKE Deutsche Kommission

Elektrotechnik Elektronik Informationstechnik D K E

im DIN und VDE
Deutsches Mitglied in IEC und CENELEC

VDE — DKE - Stresemannallee 15 - 60596 Frankfurt am Main

An die
im Verteiler genannten
Damen und Herren

Provided by Working Group 18 of I[EC TC 57.
Karlheinz Schwarz is a member of TC 57 WG 18.

Parallele Umfrage

VDE DN

DKE 952: Mirror Group to IEC TC 57
responsible for votes, comments,
contribution to TC 57 projects

Rundschreiben Nr. 952_2006-0057

Frankfurt am Main 200e-05-04

Unser Zeichen 11952 rifwb
Durchwahl +49 69 6308-2 91
E-Mail ingo.rolle@vde.com

This a document (61850 extensions) fo

IEC-Schriftstiick Projektnr: [EC 62344 Ed.1.0 _ [Which we need to vote and give

|IEC 57/816/CDV

comments.

r

"IEC 62344 Ed.1: Hydroelectric power plants - Communication for monitoring and

control"

Sehr geehrte Damen und Herren,

als Anlage tibersenden wir Ihnen das im Betreff genannte, in der Parallelen Umfrage erschienene IEC-Schrift-
stiick, zu dem das Central Office der IEC und das Central Secretariat von CENELEC um Stellungnahme bis

zum 2006-09-29 gebeten haben.

Bitte teilen Sie lhre Kommentare und Anderungswiinsche unter Verwendung des Formulars DKEFOSC.Doc bis

spéatestens 2006-09-01 dem Deutschen Sprecher

4 3 Herr
5 Dipl.-Ing. Karlheinz Schwarz

SCC Schwarz
Im Eichbaumle 108
76139 Karlsruhe

E-Mail: schwarz@scc-online.de

in englischer Sprache mit.

-

Den Deutschen Sprecher bitten wir bis spatestens 2006-09-15 jeweils um Mitteilung, wie die Umfrageformulare
zum CDV und zur prEN zu beantworten sind. Fir eine Ablehnung des CDV/ der prEN ist eine Begriindung
erforderlich. Die Stellungnahme bitten wir unter Verwendung des Formulars DKEF08C Doc méglichst ber

E-Mail zur Verfugung zu stellen.

B] 3.3 DKE 952_2006-0057 St (NettedAutomation # lf—)
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< FMr. Schwarz= £ 7 2 Enerconfjirts = A 4= » 3dm® S b 4 #F 7
WAMAEREZ - N F R R4 o A 22 Enercon Mr. Werner
Bohlen% Mr. Eckard Quitmanni:d 33314 > £ & Penfi R Ap g ~ &
e 0 MR RS AR 27 2 §iE P E RAp MR AL
b B BAP BE TR 0 BT Enerconts e de ~ b4 B R T AT

’ﬁé—’ﬁ F $Fenes Fooiy E—EI-/’)‘J'FWNP\ Rlabrz - NA B E “ﬁ'i\{ir’f :
1. Could Enercon briefly introduce the wind power SCADA system used on Zhong-Tun Wind
Farm at Peng-Hu County in Taiwan?
ENERCON answer:
Please find attached the description of the ENERCON SCADA SYSTEM. Its a document
permanently under revision, so today | can provide only the "draft". However the description
itself is hopefully useful to understand the ENERCON philosophy and the way our SCADA
works. This may be quite different to the systems from other WEC manufacturers, due to our
full-inverter concept, that requires a different treatment than a simple induction generator.
The SCADA PC in the wind farm is the only data access point. All WEC internal measurement
data is processed in the WEC and reflecetd in the status messages (see SCADA SYSTEM
documentation chapter 3.2.1 and 9.1)

2.Could Enercon give me the information related to the hardware and software interface
between Enercon wind power SCADA and other outside world SCADA system.
ENERCON answer:
Some of this is answered in the above given SCADA SYSTEM description. Please see
especially chapter 2.2 and 3.2.4.

The standard online access is the ENERCON SCADA Remote software. With this the
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user may see online and download all stored data, so that at his remote PC he has a copy of
the full operational data stored in the wind farm PC.

However there are customers that want to include the ENERCON WECs online in a SCADA
system different from ENERCON SCADA. This is in general possible but it needs to be
specified what data shall be communicated and it usually requires additional hard- and
software.

Depending on what data exactly shall be transmitted online, we have different hard- and
software interfaces. Mainly summarized under the label "PDI" (="Process Data Interface". If
the customer needs online data of the wind farm as a whole, then the MODBUS interface
could be suitable. If the customer needs online data of each individual WEC, then the
Profibus interface could be suitable. If its just about giving setpoint commands from the
system operator to the wind farm regarding (active-)power limitation of power factor, then
other, simpler types of the PDI might fit.

3. If we develop our own communication program/driver to access Enercon wind power

SCADA system, could Enercon give us the most direct and efficient way to communicate with?
ENERCON answer:

We are currently working on the development of an OPC XML interface, that shall provide
mainly all data, that is also visible in ENERCON SCADA Remote software, via the standarized
OPC XML protocol. This is expected to be ready for comercialization in 2008.

It seems to me that this OPC solution will fit best to your needs for the integration into an
external and manufacturer independant SCADA system.

4. Could Enercon give us the protocol documents including point or object tables used in
Zhong-Tun Wind Farm, like GE did in DaTan?

ENERCON answer:

Regarding the interfaces that we offer today commercially, | can certainly provide documents
stating "what byte means what". An example is attached here for the PDI-Profibus. Via this
interface we provide WEC individual data, each 250ms from one WEC. This interface is not
necessarily the best solution for you purpose, its just one example.

If you need just some general data of the wind farm as a whole (e.g. total power and
power factor at WF connection point, average wind speed of all WECs...) then our
MODBUS solution would be better.
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TCST:

Power systems management and associated

information exchange

Scope:

To prepare international standards for power systems control equipment and systems including EMS (Energy
Management Systems), SCADA (Supervisory Control And Data Acquisition), distribution automation, teleprotection, and
associated information exchange for real-time and non-real-time information, used in the planning, operation and
maintenance of power systems. Power systems management comprises control within control centres, substations and
individual pieces of primary equipment including telecontrol and interfaces to equipment, systems and databases, which

may be outside the scope of TC 57.
The special conditions in a high voltage environment have to be taken into consideration.

Note 1. Standards prepared by other technical committees of the IEC and organizations such as ITU and IS0 shall be

used where applicable

Note 2: Although the work of TC 57 is chiefly concerned with standards for electric power systems, these standards
may also be useful for application by the relevant bodies to other geographical widespread processes.
MNote 3: Whereas standards related to measuring and protection relays and to the control and monitoring equipment
used with these systems are treated by TC 95, TC 57 deals with the interface to the control systems and the
transmission aspects for teleprotection systems. Whereas standards related to equipment for electrical measurement
and load control are treated by TC 13, TC 57 deals with the interface of equipment for interconnection lines and
industrial consumers and producers requiring energy management type interfaces to the control system.

Liaison:

IEC/TC 4 - IEC/TC 8 - IEC/TC 13 - IEC/SC 17C - |IEC/TC 38 - IEC/TC 65 - IEC/TC 88 - IEC/TC 95
A) CIGRE (CIGRE/SC D2)

Working Groups:

.
- Data and communication security

WG 16 Deregulated energy markel communications

WG 17- Communications Systems for Distributed Energy Resources (DER)
WG 18. Hydroelectric power plants - Communication for monitoring and control
WG 19: Interoperability within TC 57 in the long term

WG 20: Planning of {single-sideband) power line carrier systems (IEC 60495) Planning of (single-sideband) power line

rrier I 663
2 | r I

Technical Officer:

Mr. Charles JACQUEMART
Email: Mr_Charles JACQUEMART (click on name 1o start an email)

Web page generated. 12 October 2006
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o TCHT 2 i8] fe (WG) #7f F 2 4o

WG3 - 60870-5 Standards - 60870-5-101 60870-5-104,
WG?7 - 60870-6 Standards - TASE-2 (ICCP)

%34 ¢ [1]

WG9 - 61334 Standards - data communications over distribution line carrier systems.
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WG10 - 61850 Standards - Power system IED communication and associated data models
WG13 - 61970 Standards - Energy management system application program interface (EMS -
API)

WG14 - 61968 Standards — System interfaces for distribution management (SIDM)

WG15 - 62351 Standards for Data and Communications Security

WG16 - 62325 Standards for a Framework for Deregulated Energy Market Communications

WG17- 62350 Standards for Communications Systems for Distributed Energy Resources
(DER)WG18 - 62344 Standards for Hydroelectric Power Plants — Communication and
monitoring and controlWG19 Harmonization TC57 Strategic Policy Advisory Group
(SPAG).

TC88: Wind turbines

Scope:

To prepare international standards for wind turbines that convert wind energy into electrical energy. These standard:
address design requirements, engineering integnity, measurement techniques and test procedures. Their purpose is
provide a basis for design, quality assurance and certification. The standards are concerned with all subsystems of v
turbines, such as mechanical and internal electrical systems, support structures and control and protection systems.
They are intended to be used together with appropnate IEC/ISO standards.

Liaison:
IEC/TC 8- IEC/TC 21 - IEC/TC 57 - IEC/TC B2 ISO(ISO/TC 432 - 1SO/TC 98) A) IEA - OECD
Woeorking Groups:

WG 3: Design requirements for offshore wind turbines

Joint Working Groups:

JWG 1: Wind turbine gearboxes

Project Teams:

PT 61400-12-2° Power performance measurements verification of electricity producing wind turbines
PT 61400-14: Declaration of sound power level and tonality values
PT 61400-24: Lightning protection for wind turbines

0

0
PT 61400-25: Communication standard for control and monitoring of Mnd turbme D_am_s

10-25-6: Communications for monitoring and control of wind s i 1
data classes for condition monitoring

]
i
=
I

Maintenance Teams:

I 1. Design requirements for wind turbines

11: Acoustic noise measurement technique

[ 12 Wind turbine power performance testing

[ 13: Measurement of mechanical loads

[ 2° Safety of small wind turbines

I 21: Measurement and assessment of power guality characteristics of grid connected wind turbines

[ 22 Revision of IEC WT 01, |IEC System for Conformity Testing and Certification of Wind Turbines - Rules and
procedures

MT 23: Full-scale structural testing of rotor blades

CEEEEER

Technical Officer:

Mr. Charles JACQUEMART
Email: Mr. Charles JACQUEMART (click on name to start an email)

Web page generated: 12 October 2006
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3.4.4 IEC 61850 4=~
IEC 61850 2R 4o~ i & A L w 3Rix » £ BIMA D E 5 * 4o

RN

ETTRS

. IEC 61850-1, Part 1: Introduction and overview

. IEC 61850-2, Part 2: Glossary

. IEC 61850-3, Part 3: General requirements

. IEC 61850-4, Part 4. System and project management

. IEC 61850-5, Part 5: Communication requirements for functions and devices

models
. IEC 61850-6, Part 6: Configuration description language for communication in
electrical substations related to IEDs

7. IEC 61850-7-1, Part 7-1: Basic communication structure for substation and
feeder equipment - Principles and models

8. IEC 61850-7-2, Part 7-2: Basic communication structure for substation and
feeder equipment - Abstract communication service interface
(ACSI)

9. IEC 61850-7-3, Part 7-3: Basic communication structure for substation and
feeder equipment - Common data classes

10. IEC 61850-7-4, Part 7-4: Basic communication structure for substation and
feeder equipment - Compatible logical node classes and data
classes

11. IEC 61850-8-1, Part 8-1: Specific communication service mapping (SCSM) -
Mappings to MMS (ISO/IEC 9506-1 and ISO/IEC 9506-2) and to
ISO/IEC 8802-3

12. IEC 61850-9-1, Part 9-1: Specific communication service mapping (SCSM) -
Sampled values over serial unidirectional multidrop point to
point link

13. IEC 61850-9-2, Part 9-2: Specific communication service mapping (SCSM) -
Sampled values over ISO/IEC 8802-3

14. IEC 61850-10, Part 10: Conformance testing
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[ - IEC TC% IEC61850# stz
brief introduction on IEC standards
Introduction on IEC 61850
IEC Standardization work and IEC TC57
Design objectives and scope of IEC 61850
Content and structure of the standard
The standard is easy and powerful — a technical overview
Technical approach.
A more detailed look at the 14 parts of IEC 61850
IT- ZEH4E 2K 4% #3]
The data model of the substation
IEC 61850-7-3 and —7-4
Basic example of a data model for a real substation
The device model
IEC 61850-7-1, -7-2, -7-3, and —7-4
Server, clients, gateways, ...
Architectural considerations
Communication architecture
Allocation of functions to devices
Impact of new technologies on primary equipment
- i 2
Basic technology | — Industrial Ethernet
Information exchange and device models
IEC 61850-7-1
The information exchange models
Device modeling — physical devices and logical devices
ACSI and communication mapping
IEC 61850-7-2
IEC 61850-8-1 and —9-2
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The abstract communication services and mappings
IV - IEC 618502 & *
IEC 61850 Product standards
Implementation guideline of the UCA users group on IEC 61850-9-2
switchgear based on IEC 61850 - IEC 62271-003 from SC17C/WG11
V-1 2% PR
Basic technology Il — XML
Configuring the substation
Using IEC 61850-6 for the configuration of the substation and of IEDs
Testing
An overview on IEC 61850-10 and UCA International Users Group
VI -IEC 618502 & %
The standard is ready — activities and projects
Prototyping and interoperability projects
Activities of national and international bodies
The extension rules of IEC 61850
Extensions of Logical Nodes, Data, and Common Data Classes, ...
The standard is alive
Extensions for communication security, statistical and historical statistical data (HSH), power
quality, Wind Power Plants, Decentralized Energy Resources (DER), Hydro Power Plants, Condition
monitoring, seamless communication using IEC 61850
The user group for the standard
The UCA international users group — charter and activities

R 5 F T
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Basics of function modeling
Reference modeling (German DKE K952 GA 15)
Modeling examples
Modeling of real protection functions
IEC 61850 model in reality
A real device model
The SCL file of a substation
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Introduction to specification
From specification to solution
Il - 4ri= g FIEC 61850
The implementation of the corresponding communication services
How to incorporate the communication stacks into the devices (existing and new devices)
V- 1X&
Engineering process, configuration of IEDs based on IEC 61850-6
Current and future substation requirement specifications
Implementing and applying IEC 61850-6 (examples)
Demonstration of IEC 61850 compliant software
How to implement an information model and to get started with IEC 61850 compliant software
Network analyzers (KEMA UNICA and the open-source MMS Ethereal)
Vo o- ksupzg
Testing IEC 61850 systems
Needs from interoperability to system function test
Test tools (server test and client test)
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Internatioal Users Group 2 Benefits of IEC 61850 Networking °

i

Substation Application;

long term stable

LR (IEC 61850-7-3 and —7-4)

Objects
Services

/_ Abstract interface
(IEC 61850-7-2)

[ mapping IEC 61850-8-1, 9-1, -9-2

\ Stack interface

i
“*

State-of-art communication

= R L e LR =~

technology; fast changing

I1S0/0S1
seven layer stack

Bl 3.9 IEC 61850 4 & * #2.3% 313 20 (4 2 NettedAutomation)

m The following mappings are planned to be
incorporated in the FDIS (final draft international
standard, 2006):

— Mapping of IEC 61950-7-2 ACSI and Information
Models (LD, LN, DATA, DA, ...) to webservices

— Mapping according to IEC 61850-8-1 MMS
— Mapping to OPC XML DA

— Mapping to IEC 60870-5-104

— Mapping to DNP3
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3.4.6 IEC 61850
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e A HE
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Prime Mover = Microturbines, Fuel
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Turbines, Diesel Generators,
Combustion Turbines
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* $]3.10-3.12% B4 7 fRiz L A% oo
DRCT
DREAT
_____ DER Plant Controller or - xswi
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B Y IS * * “T°*  Transfer Switch
* tel H hETN - — Function
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DEXC | =l \
DFERC ¥ DINV_ % XCBRa l/\ 70 T \
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< Circuit o N -
, | Breaker A Utility b F Utility Grid
v Circuit [ ﬁ
. \ e ¥ SE T Breaker 3¢
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Power System - .
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Pumped Hydro, Flywheels, Micro-
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Raotor

Al FE 4

WTIMNXU
| GridMMXU |

S

£
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W

WREP Transformer
WSLG I wr NT Gircuit
WALG controller Breaker
WTIXCBR
WT Circuit
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WT2XCBR
WAPC VPP
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Met.mas;
WMET

B 3.11 :&

2

37

(4§ 2 NettedAutomation )

Lhility grid

B4 T RBE* B (4 2 NettedAutomation)



Unit control

- Generator control
Production cantral [~

Voltage contrel

Temperature _
supervision Protections |

_ Rectifier contral
\fibration e
menitoring
Leakage L
monitori :

= Turbine control

L+ Governor control

Water control system

Guide wane setting d Speead supenvision

| Combinator

N

Upper and lower |~
water levels

Water flow control

water level setpont || Total fiow setpont |

| Calculation of flow through gates |
/ Calculation of Tiaw through turbines |
Cwerflow protection |

Upper
water Gate contral

level
IED

Lower

water

_—
Gate position |IED

B3.12 -k # 7 B2 & & % »LIEC62344 (4 2 NettedAutomation )
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3.4.7 IEC 61850 # # % .2 #

IEC 61850 % # 7+

2
f

IEC 61850-8-1

¥_

Bay Bay
Controller| | X1 X2 T_ Controller
| [l [l LN i i
1 1T 1T 1 T T
} H H } H H
Conventional Conventional Conventional Conventional
Switchgear CT/VT's Switchgear CT/VTs

Station Bus & Star 2. 7% #

Control Center HMI

Router

Bay Bay
Controller Controller
T T T I EE ]
t H H t I
T T T T T
Conventional | |Conventional Conventional Conventional
Switchgear CT/VTs Switchgear CT/VT's

|
|

Station Bus % Ring 2. 7% #

Control Center HMI Engineering

IEC 61850-8-1

Router

Bay
Controller Controller
e woww
T T T T T
-
Conventional | Conventional CTNVT
Switchgear with IED Switchgear with IED

=1

H#HCT VT § #ciz /o2 24
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Engineering

IEC 61850-8-1

HMI

Control Center

IEC 61850-8-1

Bay Relay| [Relay [F1a¥ Bay
Controller X1 X2 _T Controller

Switchgear with| |Conventional Switchgear with| | Conventional
IED CT/VT's

IED CT/VT's

7

¥+ Switchgear 7 #ci= /i & 2 7 4§

Control Center  HMI

Router

il IEC 61850-8-1
IEC 61850-9-2
Bay Bay Relay

Controller Controller X1

— Y ] = th

Switchgear with CTNVT ﬂ Switchgear with CTNVT H

IED with [ED

IED with IED

Engineering
/N

# 7 Process bus 2_ 7% #

Control Center HMI Engineering

IEC 61850-8-1 and
Router IEC 61850-9-2

= = —=
Ethernet Ring with Switches

Bay Relay| |Relay szlray Bay Relay | |Relay &Y
1 L Controller X1 X2

Controller| X1 X2
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— — I —— I e——
| I I
Sth| T : Vit
Switchgear with CTNT L Switchgear with CTNT J
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3.4.8 IEC 61400-251% % ¢2 4| 7_{5 35
IEC 61400-25%_4 % kb # F B £2 4 sl 2z F4iE > o p
wgl T i3, ¥ d IECTC88h 4 %33 /] 2PT25%TC 57 SPAGZ.
F2 k2 [2] o LIECH#sE B € 57 (TC57 - Technical Committee
57) fF R4 g ictp M F 2% (POWER SYSTEMS
MANAGEMENT AND ASSOCIATED INFORMATION
EXCHANGE ) - Karlheinz Schwarz £ 4 #IEC TC57 WG 10~ 17 ~
18 ~ 1914 2 TC88 PT 25= F -» TC88 PT 25-6¢ ;2 % # * - = %
IEC61400-25% % 2 ™ 7|~ 3017 -
W 25-1 300 @ R P4 cni 884 3 (Overall description of
principles & models )
25-2 37> @ F 3] (Information models )
25-3 3% im ¢ F < FEHCA] (Information exchange models )
25-4 31> 1 i K K wmdtgtpt (Mapping to communication
profiles )
25-5 30> 1 B & & plE (Conformance testing )
25-6 305> R E iz B4E S 2 (LN) &7 5] {o 7R a5 (37)
( LN classes and Data classes for Condition

Monitoring )

1245 Karlheinz Schwarz £ 24 2006-07-12 # % K 4 578 4 -
>4F 4 0 7 B IEC61400-25 1% # 4] T 24T /7 1 IEC 61850
gk % IEC61400-25 - > P F A J - 1 A7 > AR H A
frit FAcde

W 25-1 7] 25-13%4 »d 2+4 A7 % 4 Anders Johnsson (Vattenfall)
fF oo EBLePERF S 2001
W 25-64d 3% 47 %+ Karlheinz Schwarz (SCC) §. # >3+ % 4£.2005

41



ERB A

TR AT A AR(RfEE T 5 2006 & 10 ? :ER)

® |EC 61400-25-1: Overall description of principles & models (EDIS approved,
2006-10-27)

® |EC 61400-25-2: Information models (Logical Nodes, CDCs) (EDIS approved,
2006-10-27)

® |EC 61400-25-3: Information exchange models (EDIS approved, 2006-10-27)

® |EC 61400-25-4: Mapping to communication profiles
(New Work Item Proposal expected by end of 2006)

® |EC 61400-25-5: Conformance testing (EDIS approved, 2006-10-27)

® |EC 61400-25-6: LN classes and Data classes for Condition Monitoring
(Committee Draft published in September 2006, Commenting
period ends 2006-12-22)

HP wfd FDIS = & f- fg i s IEC W% &% .2 IEC61400-25-4
(Communlcatlon Mappings)® > » 7 2006.% 1 ¢ #& &1 (NWP)New Work Proposal

25-1 1 R RI4eiCal chidlids it ¢ 4 ot > & 022% IEC 61850-1 o
7-1 -

252 1 FiHa
Bk I R3S

0’14\

TR TR LT A (BES L2

Toplerid * FLEE N - LNs, Data and Common Data Classes) -
IEC61850-7-3 fr 7-4 ¢ EH T & - ZH > 2 § #fi R T 4ok IEC
61850-7—X 5 b ¢t 34 o K p MMXU shF Rk 2% s T %34

(StaPhV % PhV) %0 & > ... o H3] T& s Lk A T{:/&%’ *E
a °ﬂP"*'lﬁiﬁl R A A Al L 2R
AR e RBIRE

25-3 ¢ FIl L FE T
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BTG IEC 61850-7-2 P #7 %k 2 PRI > gt g5l % o ¥

B Ofa % st 4R 2 (reporting ) 2 RTPR AR 0 Byt R AR

AddSubscription > RemoveSubscription o

25-4 .
l88/266/ INF $:% ERE 7 o
W {295 ¢ 2 5|2 CDV IEC 61400-25-4 (doc 88/241/CDV):i g, &L >

"=

IR

WE K mItgp: (Mapping to communication profiles )

61400-25 PT & 3kdp T - B4 b 2 WA KK w3t ik o 0t J8
AR BZ7) 5 - AEH > NP EEFIE S E
Pk B R ER AREY R R TI%—EL?U IR E
- fEE I kA ’7‘}“? T A & IEC61400-25-4 2 4%
LRI
TRER A FRIENR R PR RY T U ARAE wIt
P IR 4o
Web services( & &/ #E% 7))
IEC 61850-8-1 MMS (= 1K)
OPC XML DA (- # )
IEC 60870-5-104( o2& & # )
DNP3( & &/ #5% 7 )
AR R KD T 2 N FT 2 W el
61850-8-1( MMS Mapping)
kY IEC61400-253:+F 2 -4 3% A o
IEC 61400-25-1 3 -53%4 = 22 CDV > 2006 # 1 * 6 p %
IEC 61400-25-1 & IEC 61400-25-5 238 5 i CDV R4 2 A+
N
IEC TC88 3+ % -] = 61400-25 (PT 61400-25) = S % R ¥7F &
1% CDV IEC 61400-25-4 (doc 88/241/CDV) &P\ 2. CDV & &
W kp 2W (46) £ 0 € 90X 2 & & Part 4 - “XML based
communication profile” %4 5 — & ¥f+4c 1 1% o PT 61400-25 @
By a Lt BB o FF WEEFTRR
SBEr2RELR € 5F AL L 0 WP - & webservices 2 g
WOARPEET LA I B EIts 2 JORY 3 5 3 o T
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PUo R PR R R EARTEF 16 por & Tt Kﬁz‘i °
m i ﬁ R P oA H — e webservices i 3t %gfv H &% K-
BRI R FR PSS HEEIRTO AERM LR

PRI R o d N2 # * o f R UTH 4 0 PT
61400-25 - el & > & 7 - Bt 2 W ARK wmItE g AP
LA HT REFDDE o pERANFILAHERED 2 -1
IR R LPASER -0

PT 61400-25 44>t -4 204 > 3 41T 53 & ¢

B R P Fl%i CDVIEC 61400-25-4(doc 88/241/CDV) 3 & 4 % £_
Tt @m® CDV e 4t » T - X ECDV iT | tg R 2
T TFRELZFDISTY o m g LBk 2R (48)
4B €% Fmend & PT61400-25 2 3 4 & 1EC 61400-25-4
FDIS s 2z » Jn FIE_JF 18— ¥ 3% webservices & v&— £ 7 >
MIE A IRL G RRes T BB E UM KR It § ik
BB R FR R 28 BEES

B Y 4-EERRFL - Hitkioek o PT
61400-25 %3k & FTEcH 61400-25-4 E L REFEF NWIP
4 CDV (2 # P 1% 2006-11) . & 47 1% € J< 3% PT
61400-25 CDV It Fx#t & { it - ab:};t,ﬂtrm,& %o

B r 5 IEC61400-25-4 #x sk 8- Hth » H4-1--2--3%2-5
A > BRIt EE % FDIS o

B CRAT R4 42006 & 7% 47 d #i i IEC61400-25-4
% LR ;iﬁ;& °

25-5 1 - RHPIE - 12 IEC61850-10 & A #H > 17— EIFE bldr - %

R ICE ST

25-6 : ;} fx & ¥ (Condition Monitoring ) 2 {348 & 8 (LN) #f %o F
LK W)
W - P4t 2005 E K o
B BiES LTk (LNsand Data) 1: 3% % g iRl B/ #4 F, &
de — BRNRA VEA S ERE
B BiESE{-Fi (LNsandData) 2 : & * ehE Bk AR

44



o 0 Blde — 5 TRz B 4R o

BiEsafoF i (LNsand Data) 3 : { B & =< # 5¢ o

B BiEsal{cF s (LNsand Data)4: sf & TC57 WG 1017 Fr
18 424 -

JRARF At <302 ACSI FRAxfriesk o

B 1CD 2006 & # %3+ % 4 4

PT 61400-25 & % &1 i*
W i IEC 61850-6 2 )k sifie & 3% % (SCL)e 34~ -
B 123 TC57TWG 10~ 17 v 180 3 & XML % chF ;4121

2%

?ca o
B 23 TCS57TWG 1017 - 18 # 4 IEC 61850 #ics' Tl E

T AR
u T”"F% 'f""\!}% ’Pb'u A2 :‘{% Feo
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3.5 ISET fi§ /i &2 IEC AP M 3 4% 27 ¥
F]Mr. Karlheinz Schwarz #fg B+ & %7 7 84 ISET 4-¢&

B R orp & it i R JEC 61850 et pRax2 & wza&%%
TRE F k suid R TEC 61400-25-4 (the IEC TC 88 PT 25) %
BePRFr2 B 82 g 2 Hopedp - Pt v g 2 A H 31427 o Fptdg
é&r»P BTV **%fﬁ”ﬁ~$%ﬂ’ﬂ??ﬂ@9$
ISET % % “RIpFm 3 B 8% 2 o %2 f§ 4 ISET> A 3p &g ¥
W2y E R EHREFY LR

3.5.1 ISET @ 4 [3]

ISET (4t % Institut fiir Solare Energieversorgungstechnik -
# < Institute for Solar Energy Supply Technology) % & * ¥+
B E e BN T A AH AR R A R Y o AT
T H =AW S 358 Kassel fv Hanau - 2 7% ISET 8+ 73 < 9
130 =B R BERAfrEL » RHFATAESHZ B E &l 4 LR
I ﬁr;h,,b\ﬂy,g%\44Lﬁﬂb\_ﬁ;;]\z;,4,3;ﬂboufw; » f i
- HEHFE T A A EREIR G AAERE R L AR RS
AR BEEBN P RTS T AR RAIETTR L

A5
o

%

ISET 34 S8R HE LR &~ #LL R ¢ ~RiFLR 27
R L R B T ELE IR S F RN

Fé‘frm\;pﬂ_ﬂ Qo ﬁﬁﬂ)? %KFVE)J_,L
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t ﬁ“fi Fae B IR = Hanau ¢t » H &% 4 Kassel o

FERE 2 P oY w3y
B i BR3P v DeMoTec (Design Centre for

Modular Supply Technolog)
EMC % % 2 (R #4p 3 12)

4TI AERE
=k PV B PR 5
TARBTERT G
[SET Hanau § % %
DG Rl frsid?
® & ISET iplzdfoind e

Folfefes 4 T F3MP 2383 ¢ Mr. Philipp StrauB #_#
T HAE R B 4 R
TR 22 R

YRR T ﬁ%ﬁ?ﬂ’U£?%¢w
BRTINPARTRT &= B/

%
B 3ol B R

|
=
¥
=
4y
=

1 A2 feipl € H e (Department)K 7 &k (Head of
Department) » P % d Dr. Christian Bendel # iz » # & _PV 1 #24r
RIZHH TRAPFILENO) ~ 2R ASFH > 112 PVHRELHFS
Gk RO BB L EPR G S e AE R (95)FEI AR 4 T F N
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P33 %€ %2334 % 4 DER-Lab ~ DINAR ~ FUpWind ~ More

Microgrids ~ ENIX ~ Multi-PV ~ Hybrid Systems Gambia ~ PV-MIPS -
EMC-Lab % > iz g it S R SF 6 7 972 @ it & # 343 - DINAR
# 2+ 3 T eh BEMI(Bidirectional Energy Management Interface )

3P A EALISET R Y W E > 215 5 322 % -

352DINAR & @ 4

DINAR +3 3 & F A8 A4 L 2 v Rz TR T @
AR PR e 2 S A M Ehplezitds - a0
z_ & ¥ > 4o Siemens ~ AEG ~ GE ~ E.ON ~ EUS ~ Gorlitz ~ ITENOS -
KACO ~ MVV ~ Papendorf ~ SMA -~ Stadtw. Unna ~ Stadt. Werke Kassel -
desPRO ~ ef.RUHR % - 2+ & & 7 #p AF §_2003.11.01- 2007.04.30 - 3% 3+
Fr-Pafes Fd T ERKT o Py AL RS E DA R
2o B ATFIOOT RFF 2007 F 40 o

TERAIGIE AR TR RN E - e Bl LRI AR
FIE A 2R Rl E TR TRl - i
AL 4o 4 ol Findl s TRBTLARFR - 22T 4 B2 1
R EFAG R ERPAL 2R AR PR BTG oG
AEGEARATRERTELAEE Y REAEfoRE KRG -
PRS- SAMEA M E 3 R RS Rk oz G E o B R
e hE 2R e BEM)Z B % > KB L hy Zfed b 2
z ko %;J-_%\%ra'sbﬁl? 2 % 5 (BEMI) » &2 & k247581 24 &k
TR AR 2 v B > 5 %M % o BEMI 2 gofl s F & F
T M ARSI A F- —‘ELLMr.David Nestle

&

35.3DER-Lab +* % f§ 4
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DER-Lab & - B2 chg %0 € 0 L & 1 v 44 4%
Vit ik (DER)Z2. # & » 22 DER #%i%‘éf T2 i o d ISET 4 %42
3 eny A% DER-Lab e §. - & 1¥%5 '3 Arsenal Research, CESI, Div. of
SUEZ-TRACTEBEL S.A., EDF, KEMA, Labein, Risoe, TU Lodz, d.o.o
o & KARAEUFHH 78 F F2005.11.01- 2011.10.31 -
EPpEILagELEELE L N RRES) 2 &8 w R(DER) DT 4 %
o ZTEI PR FRIVEABETERELFH LG R A
Tk % > DER 2 RES 2 iF{cid 2 5 » & B i (L 5 2
T 2E 8 PR 0 2 AP R R Ee 2 B PR R o

- BATHRE AN > A KRS ER Y AR 2 R A
B> LELE A R(RES) 2 A 40584 R(DER)FI T 4 6 suir & 4] %

RTINS A -tk RER P ad US-2 WY W#w@vﬁ*
IEEE1547 & & o pL4Z i % 5 d — é*m% 28 o= > Fg 2 _DER i £ 0%
i+ rT‘J;F’ «}\ o %\/u'hﬁ—% f‘m*ﬂ._ﬁ- p gk EIR A ¥ o DER-Lab #-% %

% ' CENELEC TC8.x ##fr®*% IEC TC8 fr IEC TC57 &% o3
o % DER v RES 2_4g 3¢ % & > ISET 2 H1x gy 4% DER-LAB
PR BERL G RAICREALS o

DER-Lab % & P R4~ 5 B'"%F % 1 % > fo= 5 % DER |

B S LB A e R DER 95 % 0 AHETMNE

w;g*%;@#mﬁ;mﬁfé , J]'*E-w" FHREE2Z LBHE FEFTMIN

" DER-Lab 3*F 2 i dh>  E WE F W ;1 ¥pw 2d IRED

(http://www.ired-cluster.org/):* 3 X BB » ¢ E > 2 B 2 w9 %

% - % ®%9 % % (EPRI-PEAC, NREL, Sandia, DUA) > 4 £ + (NRCan)
fep & (METI, AIST, JET) % -

49



354 e g 2R % (BEMI & 41 % [4] [5)] [6]

B Al 47588 7 H < (decentralized electrical generation units
- DGH ~)d I MBI RZEP AR > FEHREH S - 2R
# W B v PV(photovoltaics) s & 8 ~ » 4 4 € e st 5 T H -
A G F IR R Ao EE 2 AR 783 3 (German Renewable

Energy Act - EEG) %2 B #v3F 7 7 83+ 3 (KWKG) .

ER A s SCER BN ) RS 8 S NE R R
e (F2ah— ML LRI EAPVicd 338 ) hf £ & L4
Bong ROBRE T BH TR ol WiFHE e 7 R ERIER) o

THRFTEEHNTRPDCE L2 TS B ERY R F TP 0
AREE FILHKT TR L7 Lot g TRl 4 o4
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PR TRARETFIRLANEAL » F & KDCF LI R
Fiven- BPARE R FFLEFLTEN"DCF E 2 4 lgiEp 5 &
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MR EPCCT i P s L L £ F 27 6 (BEMI) -

Metering cabinet (current
installation) will be BEMI

= Technical and legal interface
between building and grid
operator

BEMI:

EidiractionalEnergy
Managementinterface

grid operator
energy supplier

-
i

low valtage grid
e e —
natural gas supply

i8] 3.15 BEMI (34 =z 1SET)

BELEDGHTRFEiTL 2l

A DINAR & ¢h— SR~ A5 5 % BEoF 0 B w0 IR 18 1L 3 9h eng ey
BE G U THMN TREERE R M R A
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B 52 BEMI 34 2 IEC61850 2 IEC61400-26 4p B 2. & &
MMS i€ 34528 F (T2 R o

B FFR TR RFE 2 MR B2 RERFLEERY
T LRBE 2R o

B 72 MMS Rt B - ARA ~ g3k~ BEE 2
MMS 4p B¢ Service .4 % Potocol .4 7z 1SO9506-1 -~ -2,
ISO/IEC8649 ~ 50, ISO/IEC 8822 ~ 23 » ISO/IEC8824 ~ 25 -

W Server zj i * jpl3E* firk8 Tamarack-DER-Demo> #5 fe Client
= Tamarack Windows % % > 7 f# IEC WD 62350
(Communications Systems for Distributed Energy Resources
(DER)) % 4 /& * F|h 4 % ¢ IEC WD 62350.2 & # L i
IEC 61850 e— & & & gL 4 o

W R e B 27t 088 o MMS-Ethereal » # 7 MMS
& k& 4t # v Tamarack Windows % %4 > 45 fe ISET B %

BEMI 3+ & * 2. Server =z #® h 4o/ > 1 22 BV R B
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61850-8-1 MMS ~ 61850-Web Service /i & #ic#¥ o
B RipA45 % A28 E G 4 BIE 3. 16

-\

E---illiao :‘—-.iau
[=-1% DERDev -1 DERDev
N Bd=00  {{{0h§{33.03} - [ sMMxu0 ({0} {{33.0L+0} ({
DIESO f1i39.0% 04 CF {{oL{{33.0L-0L{{{:
DRCTO {{{0,+0,0,0.0. pc  {{"Cummnsinc.","0.01","
DRGNO {444,041 LG {{T."™, "DERDev/BMMXL
GMMxUD  {{{0}{{E2.3} :;‘ H{";mﬂi}a&ﬁ
GRCBRO {{{D}{0%L{0} .T. "DERDev.
W Lo {{{0,+0.0,0,0, ST {10.10000000000000]. 0
« [l uxcero {({{0h{0L{0} DIESD  ({{{3.0)..0 {{mom
CF {{139.0}. +0. { {0.00000
pc  {{"Cummnsinc ™}, {"" "
MX  {{{1.013206e+06 ). 2, [01
AP {{"T."DERDev/DIESOS
sT  {{0,[0000000000000]. [ud
{{{0.+0.0,0.0.+0).{0
CF  {{0.+0.0.0.0.+0).(0}}
€0 {{D.[uD1/01/1970_D0:00:
pC  {{"Cumminsinc.”}.{"" ™
AP {{'" T."DERDev/DACTO
ST {{0[0100001000000] [u0
sV {{{0D.FLF {0.F}.[0000(
DRGNO {{{{4 0} L{{0}LL{
CF {{{40}L{{1.0}L{{7
+ 1]} {{"Cummins Inc." }, { """, ™

Object Name Structure
Relayl "'XCBR]$SISLOC$SIV&1

— ﬂ_
a\ttnbule
—— Dana
Functional Constraint

Logical Node
Logical Device

L
H CEEEEEY EREEERG EIEEiE
=
Lx]
=]

‘.. SimpleMew - Microsoft Yisual C++ [break] - [st_MMS61850.cpp]

(|2 Ble gdi yiew rsert project Debug ook window el

& | e @ - ;R Gy [USE_BEMI_BECSWITCH ia ™
J AccezsFichiFunc |l 140 class members |®]|(No mambers - Creats C/Ces Mamber Function,. 5] & v”Jé’ g b EL D !
— ] =] Finclude 'st_bemi_em h"
= @Sinnlnﬂm files | ## char InitiateData[] = {0x03 0=200,0=00,0x0e, 0209, Oxd0, anu IJ:-:CI]. DxDE
1 Quelcodedateien Y 000, Oxcl, 0x01. Oxla}. ~~IS0 B073 COTP from Server
-2 HeaderDateien char InitiateData[] = {0=03.0x00,0x00 0x16.0x11l, Ox=0, nxnn ﬂxﬂﬂ UxBEI
B &) Ressoucendates 0=00.0rc0.0x01, 0=x0a): ~~IS0 8073 COTP from Ssrver to Client
.__E ReadMe txt #+ssubthread for each HTTP-connection (HTHML and XML)
(=123 External Dependencies void DMMSRequest(DiDatalessageHeapSet* dscd. DServerData* dsd. DE_FuncC
[E] basstsdh 1
i] bemi_corfigh " ~
5] bemi_modidesh ::t ;ért‘ﬁai
|E] bemi_sim.cpp fd_s=set readfds:
=] bemi_simh char Buffer[15001]:
= " /7 char Bufferf[l1500]:;
(5] debug_canfigh struct _timeb t_now, t_start:
d_fieh u_long socket_para = 1
dx_fune cpp struct timeval timeout:
dw_furc b char sendbuf[15000]:
o tread b ## char sendbuf[1500]
'dn_t'rreqnp int sendlen:
:!:f du_time ssdata access
E] drfunc_configh ST_HoduleMHanagement® stmam = &{dfc—>stnn):
2] dwip_spicpp BEMI ClaszzData® class data = stmm—>class data:
3“;”“ int#* class length = stan->class length:
. = BEMI_ObjectData* object_data = stmm—:object_data;
[B] dhipe_api cpp _|J BEMI_ObjectData # bod.
| | BEMI Cla==Datas bed.

= u‘““ﬁ”@ Aocama LE Fis\ﬁawr [« ID’SHI.S_VDl dswls:

= Conen: |DMMSRequestiDXDataMessa = | | =l[Name [value
| A But fer 0x00c3a324 "Sent page len.1-1 code:
'g-:scd \;;:::E‘ = attr_ lzst[ﬂ] e ey i CXX0017 Error symbal aur list"
@ ded e R [E Buffer 0x00c3a924 "Sent page len:l-1 cods:
e T Euffer[0] Ox53 '5*
& oD retval 0x00000001
3 - Buffe:r[l] ) » 0x65 ‘e’
IS Lm;,(mm-l wrveachung L ITE R R Bt Es 7

L‘l{loaded 'ConWINKETwsystem3Zwwshtopap dll' . no matching symbolic information found

; [* T Builld j, Detug A Find in Filas 1 j_Find in Files2 3| ll |
Ready
start|| | 1] @ 2 B || | JBEMICoRsole BEMI |[Go simpleNew - Microsof... BOr\JackiEEMIConsole BE...| B Jasc Paint Shop Pro

B13.16 61850-8-1 MMSAz:* B 3 s ¥
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3.5.6 MMSzL P
MMS (manufacturing message specification) ez 2 & & » v § 3%

5REARE R K f};@o MMS %%i%:fﬁ—& ISO/IEC9506 % i d
ISOTC184 - IEC £ ¢ f § & 5= - ISO/IEC 9506-1 HJRi+* 4
ISO/IEC 9506-2 & _t+ i*ﬁwﬁﬂ o|[EC TC57 #1+| %_eIEC 60870-6 TASE.2
T > 2 & EMS & SCADA #7417 w B il 242 2 3% T A K B 4%
¥k MMS - IEC TC57 #7141 7_en IEC61850 A &k % 7 =k p &5 1t & kven
T H R RERY FEITHEN, MMS .27 2 - - &R
b MMS BB g 2 1 EREIH] - 1 EWBAZAR > 12
BErp B by 4% 3 % % (Intelligent Electronic Device,
IED) ~ #ici= s\ %E T HZ A A RKKFE - MMS 7 3 E - &2 it
(Objects ) — =3 4, (Messages ) — s % L] (Encoding Rules) »
» #_ - =57 (Protocols) > m VMD ( Virtual Manufacturing Device )
3K 3+ 4. MMS F 3R |IEC61850 1 Z A #frhi 4 - £ F it MMS 3
B 5 APMIEE  F1 AP ERE > 2 201 2 40dl o

R #ISET £ 40P ¥ %kt > £ 2 g 3 Mr. David Nestle % ¥
#ou thfy ¥ o
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3.6 PROFIBUS ¢ SCADA i tb

B Epwi Aﬁié » PROFIBUS #_Field Bus - 48 » oo =~
2000 # 4= > PROFIBUS = = % IEC61158/IEC61784 "% £ & 2 — )
Boe Bii it it % SCADA k %¥ o & NettedAutomation 3" s
pF > Mr. Schwarz = 4 % 7 > 3 B PROFIBUS 3 # #t ~ AL 882 & tifx
ﬁ’iﬁ%??wwﬁiﬁﬁﬁﬁ’”Aﬁﬁiﬂ 55 A At
% % # KUHSE 2. PROFIBUS #p B #° 4887 3¢ > & i PROFIBUS #= ¥
i % ¢ z Profibus 2 ISO/OSI #i-3¢ ~ Profibus Jis* #= &l ~ 3K & B /
SR TR H 2 ¢ ¢ ~Data Link k& 4t # 247 ~ DP-V0 (MS0) #
PR 3 7 B4R R flicib 4 R T TR O
Read_Inputs 2 Read_Outputs ~ 2 #* ¥4 PR42 % ~ Profibus DP GSD ##
% 3P -~ Profibus DP Message/Bus Cycle p¥ iz & ~ Profibus DP
Master_Master & z_if 3 2 4o iv 3 5 Master # = * 42 - DP-V1 ébvgiﬁ
TR k2 32470 7 MSL 2 MS2 2 i 3247 ~GSD 2 4% *» - IEC61158
2 #7e DP-V2 2 f247 > 7 FFFH5Y (IsoM)~ R F R 23~ F B 2
TR PR (PFFRE) - §REA S - Profibus DP Profiles -
Profibus ASICs - FMS ISO 9506 MMS ( Manufacturing Message
Specification) PR#%+ > % B p # * PROFIBUS SCADA & * Double
Ring ~ Single Ring ~ Double Bus 7 1 % & fw & o %353 HOrlE i 4L 2
fa i liiﬁ: PROFIBUS ¥ SCADA i i3 Benp 5@ &
BLN B FEIE N A& o

3.6.1 PROFIBUS ¥* Fieldbus

PROFIBUS (PROcess Field BUS)E - & R it ~ B2z ~ 223K
AR eI (Fieldbus) -8 o BiLig* »t1 £ d it
Bo e T RER T M EA S L R ot s 2
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iﬂw&ﬁéﬁ@oW@H&B&J%9$éDW1%%ﬁ@%§’
B¥ S 5 B EE EN50L70 3 » IEC 61158 "% fieldbus
z%z—%ﬁo%fwmmﬁmaﬁ%%aipmwmus’Wﬁaiﬁﬁv
epLAzE 50 § B > ok p AziE 250 B 7 e @i R > 4218 2000 /A A
Go W Rdtend 28 45 1 AgiE 1100 Bk R 0 23 B R R
PROFIBUS # ¢ (RPAs) » 421 20 i PROFIBUS %% # = (PCCs) 4 fi

7 15 i B F PROFIBUS 2 # i £ & fieldbus 2z 4 141* fide £

3.2 EITIT ©
CHARACTERICS | Communication Data biagnosties Physical Haxcimum HMaximum Network
Method Transfer Media Modes Distance Speed
Size
NETWORK I D
Controlet thaster/Slave, 510 Bytes Device, Slave | Coax REY, | 99 SKmwe/ Coax, | Slhboud
thulrimaster, Peer- per Frame Faults Fiber FOKm+ w
Peer Fibar
DeviceMet thaster/Slave, S Byfes per Bus STP for &4 500 Meters 500Kbaud,
hultimaster Frame Maonitoring Power & 250Kbaud,
Signal 1 25Kbaud
Foundation Clent/Seprver, 273 Bytes | Remote STP far 240/Seqment, | 1.0Km 31.28Kbaud
Fieldbug Publisher/Subscriber | per Frame | Diagnostics, | Power & 48K Seqments
Metwork Signal (Power
Mhanitars Limitation)
InterBus & thastersSlave 512 Bytes Lacafion of STF, Fiber, 266 12.8Km 500Kbaud
per Frame CRC Error & Slip Ring
Cable Break
PROFIBUS DP thaster/Slave, 244 Byfes Device, STF, Fiber, 126 10K m wefd 9 &Kbaud -
thultimaster, per Frame Module & IR, RF, Slip LCopper, 12 Mbaud
Publishers/Subscriber Channel Ring GO w/
Fiber
PROFIBUS PA | Mastar/Slave 244 Bytes Device, STP for 126 L.9Km 31.25Kbaud
per Frame Module & Power & (Power]|
Channel Signal Limitation)

% 3.2 % * fieldbus 2 %+t i (4= PTO)

3.6.2 PROFIBUS 2_3x &
PROFIBUS )i 7] d = @ 4p % ¢ PROFIBUS & * & =
PROFIBUS-DP ( Decentralized Peripherals ) ~ PROFIBUS-PA(Process
Automation) ~ PROFIBUS-FMS(Field Message Specification)= i $% &
B PROFIBUS-DP @ # 3B p=2k ik Se22 2 4758 /O g 15 0 B iR
24VDC # 4-20mA 3 ,a@ﬁﬁ B - fE g~ A H s
R aid it o poan + ¥ 90%: PROFIBUS J& * %’K—E‘LDP °

B PROFIBUS-PA: & Z 42K 1 ¥R > MEFDF 3 T RE TR
PEHART A > FFRAE A A B ATRE o R R B 7
g R e S
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B PROFIBUS-FMS @ # 3 st PLCs B2 i 3 > 2 B T
o A2 TR ERERBEFEE e @;éi%] ¥ AR &
PROFIBUS-DP # =4 & d® - £ - #8% #f ~ B * A &l 3 o

P20k B - R 1T DP e FMS @ % dp ke ePE @ k
©(RS48B) » PA R ™ 3 I eh § @y % S(IEC 1158-2) - i &= 4 3t
L AP el s e Poavd > PROFIBUSDP # & > @ ¥ 4% & Ethernet
# i (PROFINet) iz & vA ¥ FMS © % 4rifd £ & 7 8228 17 285 FMS
£ H%x b wpw PROFIBUS ®*% (Pl) = 2 £ L4 FMS» iz 4 &

(CRER Mgt 5

3.6.3 PROFIBUS:E # £ 2 1SO/OSI 53|

PD ~ FMS{rPA= BPROFIBUS < & » > * — i»4p fp %2t

W B AR R 01 OSI S A e - (Tt R % 4o R H13.17

“77% o & PROFIBUS » % = % & Fieldbus ¥ 4k % (FDL) - FDL

Ii‘l_f@ﬁs?]ﬁ%%ﬁv T e AEFTAE >0 4R E - PROFIBUS i@
WA RE= KL TRT -1 v REIRALZET
Fus M DP

layer $ 13 I 3 I

FiSprofiles PA profiles

User B:F extensions DPYL LPW2

Figldb us Mezsoge
Specification (Fi5)

Irn':t|:u|:|| ication (7)

1
: Mot used
1

05T
model < (3) to (6)
data link (2)
| physicd (1)

#13.17 PROFIBUS:E 3 1 %3¢ H22 ISO/OSIHE-Z] 2 B % (jpy= PROFIBUS

Fizldbus Data Link (FDL)
R5485 Fibre optic

IEC interfoce
IECs51158-2

Installer)
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364 RAKEAFR

17 R RE A PROFIBUS 2 -4t A — SCADA %t
PR o KA RRE IR % 3% =GSD (General Slave Data) ##%
EohtHEXRFZHE MBI o PG R T L EFRENR LD
EDDL ( Electronic Device Description Language ) #7 % & = EDD
( Electronic Device Description) 4% » it H X 2 B Y £t Ak
Agreat o B2 % EDTM  (Device Type Manager) 23 oF VRN
&k %z FDT (Field Device Tool) - 4-[§]3.18 -

Configuration Tool or System Environment

GSD Interpreter EDD Interpreter FDT Interface
F

Proprietary

Tool

[13.18 PROFIBUS:K # 43 iff & % I BE % (4= PROFIBUS Installer)

3.6.5 PNO

e B M T B R (8- g Efra
EEZBHEHRE > FR-BRAPZHEEIFL - BAFT Lo
PROFIBUS» & - 4> %.1989+# » PROFIBUS #* = EL%‘« (PROFIBUS
User Organization -PNO) i ;% = = » %k R PROFIBUS#H jiFeigg & o
vAd WE R T Ao e a2ty e = o PNOH H ¢
Bzde riF ol @22 g AT ERE B FY
PROFIBUSZ # & # i ff {14 & ¢ {r4% £ PROFIBUSH fiF » 8% 4¢ »
§REZFIFPNOT L g A BT AL > A3 TREARAL
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FEEPNO: 7 ie- #Heht E 290r S fofllu o BRER PR
ErRe o e g T L2 i 0 PROFIBUS standard ~ PROFIBUS

guidelines ~ PROFIBUS profiles -~ Technical overviews and catalogs % -

3.6.6 PROFIBUS f&* 2 & % 8% PROFINet
%] % PROFIBUS DP ~ FMS ~ PA 5 4 crdp % 1B % > £ &

PROFIBUS it B # Bl * iz v 2. SCADA i ¥
B AN e B R o

Bk o RSB o

ok [ S il 2 E AR o

tjb i IR AL LY

£wlm = > P PROFIBUS & & et ® & % {7 & ¥ ¢

IRp i (ZTRkp i)

WEA eyl B

MR E I A R

&t AR

CEr R

TR L

pAR e R E o

e
e

BT e B PROFINet 2 PROFISafe » if * > § ¥ ff2% § % 2
e s, & g I 2 1T Ak & k¥ o PROFINet f£ 4
PRIERAE AT ST A KRR X R
> R k> 7 A PROFINet ek 5@ i@ * 3 PROFIBUS &
&0 o T fe {3 > PROFINet i * 78 14 @] 3.19 “777 o PROFINet

7T E PROFIBUS » @ = B % B & H s F B & bido !

FF » DeviceNet » Interbus » CC-Link % - j&¥%2 3 PR HF-2 i B
FHREAP ARSI EME IR TP RIpHFCRGTH L2 8
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KT AL f T8 SCADA £ 4 A & 5~ 8§ RURS B 14 4 5
Bt P 4oB) 3.20 17 o

Factory/plant level Ethernet TCRATR

PR OFT Met
Demanding tasks,

extensive data

g FLC g

Cell/control level glalclol T

High speed PROFIEL S [0/ FM S [

L
modest data HMT
0 &
- - PROFIEUS P PROFIELS PA B

Field level

Lo & 7 4

Zensars  Actuators  Drives Remote Cortrol  Travsmitters ce

IS0 wvalves cells

B 3.19 PROFINet & St * 78 4§ (4= PROFIBUS Installer )

Pro e rade - New Features

¥ na p comaatn

U PROFInet - Then What Is It & What Is It Trying to
Give Us?
|Vertica| Integration I

Enterprise' .

Production

Automation

Horizontal
Integration

Bl 3. 20 PROFINet % o4& * B & (= PTO)
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3.6.7 PROFIBUS &2 SCADA x 3% B * bl it

E)

¥ B > KUHSE 2 @ & f* 3 PROFIBUS PLC & * ** 3 Az

SCADA 5 B> 3tim & 8t 2 iRt Bho 4o ] 3.21 #1777 0 & Zhde T o

________

gen. protecion

Op2r0 10™

ToSCADA System ToSCADA System SOE Computer
GEKﬂ;&Dm-M
_____ emmme e
i H . i ! | : H ;
! : v i i i i
: i : ; ;
i i i i i
| ; n | @ ;

:
1
V
i
oCP3 : QOP270 10
> o

1
GCP 2and 3 'ogepa | @|
: ET200M SN TR |

1
E LECP 2and3 i\ LECP4

B 3.21 PROFIBUS PLC &2 SCADA i %27 B B (= KUHSE)

F45 GCP (3 T #32+4145 ) ¢ * 2 i X208 SWITCH » 1 &
SWITCH 33 » 2" e m 2 iy EH -

gt m 3 o Double Ring 7 ##4 Single Ring i > Single Ring
7% #£9% Double Bus & » Double Bus 7 ### Single Bus i -
Double Bus & fiz & % = SWITCH 2 gl 2| %] > 3+ & T "od
M T PR e

Double Ring # Single Ring £ =_- e & #& & + Single Ring
R H ¥ %t Single Ring o

X208 SWITCH i £ Ring 2 7 #f > ¥ p # f ipl/egZ SWITCH
2 el oo

Double Ring ~ Single Ring ~ Double Bus iz - 7 #f3 fiz SCADA
ki KUHSE Bt 9 58k o

SIEMENS PLC CP443 & FIL im ¥ aeéig* ISO-TCP~UDP
2 B
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LEMFLERA B ASHEF A AT A6 ET R

A &8 B4 o 16 B DKE 22 B H8E TEC 2 M 3% » 3% 5 DKE ¢
ﬁ,j}u{IEC TC WG PT = B > $&7— 7 5 & 8 [EC 8 2 4] =
FHPES o SRR P X IEC R v Rk DR [BC EEH 22
HE o AL A FAT- RR N E BRI R 0 ﬁ’i T id ¢
B¢ A 282 ins 44 International Uers Group & 2 © 4p b &
R R e e

IEC 61850 & 3% % AT % gl > A K H s d |[EC 61850 #72f W
I iT— R IEC B F b2k 3 dos $75V i Rl R |EC
62350 b 4 ¥ ¥7 %k 5 IEC62400-25 -k # 7 Be 2 & ¥ & 3L |IEC62344
0 B FORRIRE 8 U R o-22 1EC 61850 4 i

BoA R R E ks R R JEC61400-20 R AB E P o
ARG A KKBLILT 87 MMS ~ DNP 3.0 ~ Web Services ~ OPC
XML DA ~ IEC 60870-5-104 = %2 > p = MMS &_r&— e if o

[EC 61850 #-= 2 A KT #rp LB > & ky B4
Zz MMS ~ DNP 3.0 ~ Web Services ~ OPC XML DA ~ IEC 60870-5-104 %
TRERE ST RER BAREAR ARG F B
2k o [EC 61850 % & IECTC 57 ~ 0AG & & ¢ IEC TC #1 22 R"F &% >
TR wﬁﬁ?'“’t’ifiﬁﬁé“’f@é‘gﬁrﬁ°

WWEA Z R BB 2L 2 FEd T 22 - 0 57 FAME 4o x
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S ETEFEEE > B AR BT AT S 2B E

66



#% B ISETDER-Lab £ - B> cvgiv ¥ szt ¢ > 1 &1 (Fix
%A A 4riSac ik (DER)2- #£ & » 2 DER &% 372 2 # % o [SET
DINAR % 4 & B P& A 1 2 iR 2 T 3 T o 847
R e 2 B E AR ERD o B R Er L REIEA G
BEMI # B~ P ai T 2 fn > 2 A4 2 ’?{Péiiﬁ [£9F -0l P A
e B (FEARE) pd i3S B R T RRiT- BER
R CISETHASN L 2 iRt » T2 M AE 2 2 I S
S BEEY cBEMItH 2 s EEARA KA B L L s

o

LS S

©1 ¥ p #5478 > PROFIBUS 4_Field Bus - 46 4 DP »
PA~FMS = @ fa g ersnk o4 « p % & 5 IEC61158/IEC61784 B
Bz - Lo R BiAr it bk 4 SCADA K &k sLe o p
% d % PROFIBUS DP # & » PROFINet #42 > FMS ¢ % 4rif4 € & -
PROFIBUS B% (PI) @ # £ 43 FMS > g &g 771 & k4t - &
% PROFINet & § i f+ » % 82k T g4 ¢ ¥ 432 - SCADA - &
TRURH R B i ke

T~ 23

P+ AT XEsaiﬁﬁﬁﬂﬁﬁ*‘)"ﬁﬁ g B RVISRT CHEH
A R EAHOTRE R Soanug o 2 2 pEBRA M 4 gL
oo #F e ART S BRI Mv&tﬁ&%fo%— RO RE st

B! A FE > E AKRRTE B A kA E o
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