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New Sector Infrastructure & Cities within Siemens

Energy Healthcare

SIEMENS

Infrastructure
& Cities

— Fossil Power Generation — Imaging & Therapy — Industry Automation
— Wind Power — Clinical Products — Drive Technologies
— Solar & Hydro — Diagnostics — Customer Services
— Power Transmission — Customer Solutions

— Oil & Gas

— Energy Service

Attractive markets driven by megatrends

— Rail Systems

— Mobility and Logistics

— Low and Medium Voltage

— Smart Grid

— Building Technologies

Osram?V

Demographic

Globalization
change

Climate change

1) Listing planned
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Infrastructure & Cities — SIEMENS
Division Smart Grid

Smart Grid

= Products, systems and solutions for =~ = Network services and substation = Products, Systems and Solutions for
Substation automation modernization AC and DC Traction Power Supply
Distribution and feeder automation = Monitoring and diagnostic
Telecontrol = Cable-, transformer- and * Products, Systems and Solutions for
Power quality switchgear services Contact Lines (Mass Transit and
Protection for power grids = Smart metering solutions Mainline)
Micro grids = Grid metering, Commercial &

Industrial metering
= Communication network solutions
= Network consulting, software
solutions and training

= Distributed Energy Management

Systems
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Energy and Distribution Management Systems SIEMENS
Elements of a Grid Control Center

|
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Energy and Distribution Management Systems SIEMENS
Functional Overview of a Grid Control Center

Interface & Services

Interface & Services Interface & Services Interface & Services

Grid-specific
IT

Distribution Management Energy Management Energy Market Mngt. Others
EMS EMM
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SIEMENS

Divivion Smart
Installed Base for Grid Control Center

Spectrum Power Control Centers ...

... are field proven: More than 1.600 control centers world wide
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Agenda SIEMENS
Grid Control Center and Graphical Information Syste ms (GIS)

GIS-Integration -
Customer Requirements

P 12. 2012 13. Seminar GIS & Internet — UniBw Miinchen r Infrastr r iti
e SEHIAL Referent Thomas Vogl (Siemens AG) SEEE RIS < CllEs



Reliable Power Supply — SIEMENS
From the Power Source to the Consumer

Generation 220KV 220KV / 380 kV Transmission
and Transmission
( High Voltage)

220KV / 110 kV
Distribution

(Medium voltage)

» Distribution
substation

Mixed Behaviour :

* Generation _
« Consumption Windpark Industry Rail

Airport

Distribution &

Feeder Automation:

» Transformer Station
* Pole top-mounted

Mixed Behaviour :
e Generation
e Consumption

“ 20KV = H

Distribution
( Low Voltage )

Mixed Behaviour :
e Generation
e Consumption

Distribution Network
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Grid Control — SIEMENS
Building blocks for Distribution Network Operation

N

Distribution Network
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Grid Control — SIEMENS
The Distribution Management System (DMS)
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Grid Control — SIEMENS
The Combined DMS/OMS Solution
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Grid Control — SIEMENS
The OMS Solution with Distribution Network Applicat lons
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Grid Control — SIEMENS

The Full-blown Distribution Management System
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Grid Control — SIEMENS

Requirements from the Operator of a Distribution Ne  twork

of 1)
Personnel
"\6 7.".-A ”‘-31 )
MapData & Unit Data |
Smart Meters Security

N .

ADA
Distribution \ =
Network
Analysis
N
v
@ S =» Operational
Data
Interactive Model
Voice
Response System
&
Customer
Information
System
OPERATOR
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Agenda SIEMENS
Grid Control Center and Graphical Information Syste ms (GIS)

GIS Integration —
Solutions and Scenarios
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Grid Control Center — SIEMENS

The Top 5 for Advanced Distribution Management Syst ems

Gartn er Advanced Distribution Management

Engi- PR
: Distribution Outage : S
Eﬁ:{;g?s Management Management Grid Optimization

m»

Solutions for Advanced Distribution Management Syst em

Integrated, highly-available and user-friendly HMI for Visualization of geographic and
schematic Network Displays (based on GIS — Geographi ¢ Information System)

Unified and integrated Data Model for SCADA, Outage = Management Systems and
Applications for Distribution Networks Analysis

Advanced Applications for Distribution Grid Analysi S & Optimization

Outage Management Systems (OMS) incl. integration w  ith SCADA and for very large
Distribution Management Systems

Interfaces and Service Oriented Architecture for IT Integration
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Grid Control Center SIEMENS

Visualization

Geographic View Schematic View

T
"

Navigation in the network is based on the geo- = Navigation in the network is based on the status
graphical coordinates of the equipment. of the equipment

Geographic display layout uses land-based = Schematic display layout is optimized for

maps to access equipment for operation and network control and operation

control based on their geographic position . = Removing details not needed for operation

= Adding details needed for operation

SCADA operation & control actions require an = Optimizing layout & location of equipment

entire, properly scaled network view on the

screen. = Advanced DMS solutions include Automatic
Display Generation of schematic displays based

This properly scaled network view s often on geographic displays of GIS-systems

difficult to achieve with geographic displays and

the underlying geographic coordinate-system.




Grid Control Center SIEMENS

Example for Integrated Visualization

SCADA Y GIS Y OMS

1.Operate device from 2. Show change to 3. Analyze outages and
Schematic Display. device in GIS view generate outage reports

J

e | i )| reon DRI o Jrm) oo ) e | reene G EIEDN
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Grid Control Center

Unified and integrated Data Model

IEC-Standard and Common Information Model (CIM)

There are three main

SIEMENS

Planning, Construction, Maintenance and Operations

" Record O tional :
standards within CIM: Network . [ Maintenance
Operation Asset & C t& "
Management Optimization Onstruction
= |[EC 61970 —
EMS Application ‘.‘

Program Interface

= |[EC 61968 —
System Interfaces
for Distribution

Interface

$
' N

|IEC TC57 Standards

= |[EC 62325 — . '
Energy Market ST Customer MR (Rl Maﬁggtra?r{ent
Communications Extension Support & &
Planning Control Energy Trading
Standard Interface R

0 .
. .
-------------------------------------------------------------------------------------------------
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Grid Control Center SIEMENS
Unified and integrated Data Model

CIM (IEC 61970 ) is an object oriented information = model of the power grid

= Classes = - ——
describe the objects, (T - — =
their attributes and el T W7 =i
their relations with | T i ©
other objects 2 ool e e
(i.e. a transformers is et Y | fommdr
included in a substation, F : )7 oge==e T8
has a name, = -
nominal voltage, it =
etc...)

= Instances
describe the concrete objects of a class as they exist in the system
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Grid Control Center SIEMENS
Unified and integrated Data Model

IEC 61968 — Defines System Interfaces for Distributi  on

61968-1 Interface Architecture and General Requirements
61968-100 Enterprise Service Bus (ESB) Profile

61968-2 Glossary

61968-3 Network Operations

61968-4 Asset Management

61968-5 Operational Planning and Optimization

61968-6 Maintenance and Construction

61968-7 Network Extension Planning

61968-8 Customer Support

61968-9 Meter Reading& Control

61968-11 Common Information Model (CIM) for Distribution
61968-12 Compliance and Interoperability Testing
61968-13 CIM RDF Model Exchange Format for Distribution (cbopPswm)
61968-14-1 Mapping between MultiSpeak and IEC 61968
61968-14-2 CIM profile for MultiSpeak
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Grid Control Center SIEMENS
Unified and integrated Data Model

IEC 61968 — Defines System Interfaces for Distributi  on

61968-100 defines Enterprise Service Bus (ESB) Pro file

Defines the general concept and design of messages for

51968-6 integration via an Enterprise Service Bus.
51968-8 Defines how the messages shall be derived based on CIM —

@
N

N
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Grid Control Center SIEMENS

Advanced Applications for Distribution Networks Ana lysis
o . : Fault Location
One Distribution Network Application Suite (FLOC)
for all distribution networks Fault
i O -7 |===e= Analysis Fault Isolation & Service Restoration
- —F e | (FISR)
G- RSN L R Distribution System Powerflow
:}Zgﬁ L 2@2 'i;; - (DSPF)
L ﬁm“ @%éimﬁ%ﬂ Distribution System State Estimator
! = (DSSE)

Short Term Load Scheduler
(STLS)

Integration with OMS/DMS systems via
SOA (Service Oriented Architecture)
supports different network types
= Balanced / unbalanced
= symmetrical / unsymmetrical
= radial / meshed
covers the drivers in a Smart Grid:
= Increasing network sizes
= |ncreasing performance requirements
= Closed loop operations
= Need to know real-time operation
conditions better — state estimation
= Distributed generation

Volt-/VVar Control

Network
Analysis
&
Optimization

(VWC)

Short Circuit Calculation
(SCC)

Optimal Feeder Reconfiguration
(OFR)

Optimal Capacitor Placement
(OCP)

Distribution Security Analysis
(DSA)
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Grid Control Center SIEMENS

Outage Management System (incl. integration with SCADA)

Problem in the Field ...

...enforces trip of a Circuit Breaker
e.g. generates SCADA Alarm

OMS creates Outage Record
ensures transparency and triggers
further workflows

Generating a Switching Procedure
to isolate the fault and
to re-supply power to customers

Assigning the Crew
to execute the switching procedure(s)

Generating the Outage Report
for outage-specific documentation

R e
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Grid Control Center *) Services IEC 61968 SIEMENS

Interfaces and Service Oriented Architecture for IT Integration
Transmission Customer Information Advanced Meter Geographical Information Planning & Asset
Network System System Infrastructure System Management
Transmission Interact. Voice Meter Data Network Asset

Structure &
Connectivity

GIS-Maps &
Coordinates

Network Response
Analysis

Stability Trouble Call
AnaIyS|s Center

Management

Management

Grid
Plannlng

Load Profile
Management

Spectrum Power™
Service-Oriented-Architecture

Distribution
Archiv Management Network
E/G Analysis

AGC Automatic Generation Control
CFE Communication Front End
CIM Common Information Model
CME CIM Market Extension

ICCP Inter Control Center Comm. Protocol
IMM  Information Model Manager

High Speed Bus Services .

Engineering LC Limit Calculator
Model and LF Load Forecast
“ * LFC Load Frequency Control
Data (CIM) Load Management Electricity / Gas
Data MIA Market Interface Application
; OEP  Operational Economic Planning

Information ICCP CFE OMS Optimal Maintenance Scheduling

Exchange 0OS  Outage Scheduler (Generation/Transmission)
Model (CME) OTS  Operator Training Simulator

PDG Preliminary Dispatch Generation
SM W Supply Managment Water

™ Transaction Management

TNA  Transmission Network Application

Real Time Data Collection
and Processing

=
<
m



Agenda SIEMENS
Grid Control Center and Graphical Information Syste ms (GIS)

GIS-Integration -
Project Examples
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Grid Control Center - SIEMENS

How much GIS-Integration is needed ?

()

Data Model * GIS-Information in the
. Control Center-is
L Data-Model-Integration
. . » Many common Users for GIS
O O Ul-Client-Integration and Control Center
» Some Users both for GIS « Common Data Model with
and Control Center defined Data Maste
No Integration - Data Models maintained ensures data

« Different Users for GIS ;eapari?]telyc/)} zuLiSITngg;ev?a eIm oved:
and Control Center pping of equip ent

« Data Models of GIS and mapping-tables
* Common Operator
DMS Control Center :
o console, but with
maintained separately different Uls
* Different data entry tools
* Different operator

consoles and Uls

Scope of Integration

Degree of Integration

The answer is ...

... this is heavily dependant on the utility workfl ows for operating the distribution grid

P 2 12. 2012 13. Seminar GIS & Internet — UniBw Miinchen r Infrastr r iti
2D A2 AL Referent Thomas Vogl (Siemens AG) SEEE RIS < CllEs



Project Example (# 01) SIEMENS
Ul-Navigation between DMS and Google-Maps

Ul Integration Scenario between DMS and GIS-Display, Google Maps

I Use Case . Show geographical location of equipment to operator ’

user interface

sssss (:2 (ﬁ&‘.
% !
Manual Lpdate v : C,‘e%
Manal Update Togals ey :?
. Scheduled Update
Trizz Cantral State % %,
Canfigurate P SR -
! % ExecuteBraak 5p \ bt T [ET
- acknowledge alarm < ; ‘?2% "5%(, § %g
Apply Marker BV-2001 . o% % ‘-,_'_6%}
Display Callup " % % Cornalta
Property: sWindowvs o %%& ltregatiin @ Carier
GIS — Display ‘%?’ %p Centre ¥
5 A ™
object ID coordinates
DMS Map Obiject ID Google Maps,
SCADA — Station Display to coordinates GIS-Display,
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Project Example (# 02)
GIS as Data Source

GIS as

Data Source
GIS-Data-Model with

* Land-based GIS-Maps
with Geographic GIS Data Import

coordinates

* Network Structure &

Connectivity ,
(Substations,
connectivity, attributes,..)

» Electrical and
Equipment- Data ( power
lines, line-length, line-
impedances,
transformers, ..)

SIEMENS

DMS

Control Center

Geographical
Map with Network

Substation
Network ! :
Connectivity | |
Yt T v i i 9

T T T ‘—

— = -

Distribution PowerFlow
detects overload based on
® static attributes of power
lines and transformers
modeled in GIS
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Project Example (# 02) SIEMENS
Workflow for a complete GIS Data Export

Complete export
of GIS Database GIS-Export @

Tiling Network

the network Tiling i
Change detection => Change
comparing the GIS database Detection 3 \
versus last data import

Delta-Import Delta-

Only Tiles with changes will be Import %
imported

Data-Adaption Data-

to Control Center DMS Import Adaption %@
Format
Auto-Display Generation A;Forrllat'c
for Geographical and Vs
Schematic displays Generation
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Project Example (# 02) SIEMENS

Automatic Display Generation
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Data for DMS Control Center
* GIS-Displays

Network Data

Equipment Data

Project Example (# 03)
Overview of Components and Data Flows

DMS

Control Center

Production System

VU

Test System

L

Geographic

Information System

GIS-Maps with
Geographic
coordinates

Network Structure &
Connectivity ,
(Substations, attributes,..)
Electrical and Equipment-
Data ( power lines, line-
length, line-impedances,
transformers, .. )
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Data for association between
e Customer and
e Distribution Transformer Station
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Data for
 Trouble Call Mgmt.
* Distribution Power Flow

SAP

®
Customer- Access-
Data

Customer Load
Profiles
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Project Example (# 03) SIEMENS

Utility-Workflow
SAPA
. ® Production CC Test CC
|

Transfer of GIS-Export-Data to SAP
|
Import of GIS-Data into SAP

Start of SAP-Export for DMS - TCM
( Trouble Call Management )

Start of GIS-Export for DMS

Start of Import of SAP-Data for DMS— TCM

( Trouble Call Management )

Start of GIS-Import at DMS-Test-System

End of GIS-Import at DMS-Test-System
Data Verification, Start Auto-Display-Gene.

Start of GIS-Import at DMS-Production-
System

End of Auto-Display-Gene. at Test-System
End of GIS-Import at Productive-System

End of Display-Import at
Production-System




Project Example (# 03) SIEMENS

User Interface for Network Displays

Geographic and corresponding Schematic Display Imported Geographic Display

Auto-Generated Schematic Display
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SIEMENS

Summary and Outlook

Page 36

Integration between GIS and Grid Control Center helps
to increase efficiency for Grid operation in the Control Room
and to shorten reaction times

The scope and the degree of GIS-Integration has to follow

the utility process and the utility-specific workflows
to manage and operate the distribution grid

The usage of GIS-systems varies from utility to utility.
Intelligent Technologies like Change-Detection, Delta-Import, Auto-
Display-Builder help to improve engineering efforts for GIS-Integration

Compliance with standards leads to more robust solutions and

Increased openness for utility-IT Integration with a Service Oriented
Architecture. The basis is CIM / IEC61970 (EMS-Power Grid)
and IEC 61968 (System Interfaces for Distribution
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Fit for the Smart Grid ... SIEMENS

... with integrated solutions for Grid Control Cent er

High Voltage
AC Transmission
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