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Industry Infrastructure 
& Cities

Energy Healthcare

1) Listing planned

Attractive markets driven by megatrends

Globalization UrbanizationClimate change
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change

Industry Automation

Drive Technologies

Customer Services

Rail Systems

Mobility and Logistics
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Smart Grid

Building Technologies
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Fossil Power Generation

Wind Power

Solar & Hydro

Power Transmission

Oil & Gas

Energy Service

Imaging & Therapy

Clinical Products
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Customer Solutions

New Sector Infrastructure & Cities within Siemens
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� Products, systems and solutions for
Substation automation
Distribution and feeder automation
Telecontrol
Power quality
Protection for power grids
Micro grids
Demand response 

� Energy Market Mgmt. Systems
� Energy Management Systems
� Distribution Management Systems
� Distributed Energy Management 

Systems

� Products, Systems and Solutions for
AC and DC Traction Power Supply

� Products, Systems and Solutions for 
Contact Lines (Mass Transit and 
Mainline)

� Network services and substation 
modernization

� Monitoring and diagnostic
� Cable-, transformer- and 

switchgear services
� Smart metering solutions
� Grid metering, Commercial & 

Industrial metering
� Communication network solutions
� Network consulting, software 

solutions and training

Infrastructure & Cities –
Division Smart Grid

ServicesEnergy Automation Rail Electrification

IT Solutions 

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

Grid Control Center
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projectionOperator UI

Furniture

Uninterrupted 
Power SupplyIT Network

Database &  
3rd PP SW

Operating
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Spectrum 
Power TM SW
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Energy and Distribution Management Systems
Functional Overview of a Grid Control Center
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Divivion Smart 
Installed Base for Grid Control Center

Spectrum Power Control Centers  ...
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Reliable Power Supply –
From the Power Source to the Consumer
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b
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a
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b
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a

c
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R
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R
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R
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b
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R
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ac

Curr Rel
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LV R
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c
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c
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a

R
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b
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a
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a
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TR28 5
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TR7 8
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0%
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T R244

TR88

TR7 1

0%
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TR33 2

T R45

TR28 3

0%

T R189

50 kVA

TR 305

TR 4

T R297

0%

TR 28

50 kVA

75 kVA

0%

50  kV A

TR 256

TR 176

TR 227

T R70

T R13

TR 16

TR3 14

TR 24
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0%

T R90

0%

TR 192

TR21 6

50 kV A

TR 307

TR30

TR 53

TR17 7
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0%
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0%

TR 21

TR 163

P=0 .00 0
Q=0. 000
I= 0.00%

TR 223

0 %

TR6 5
258 7%

TR3 31

TR52

0 %
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T R43
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0%

TR9 9

0%

TR 83

T R354
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TR3 04

T R58
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0%
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Gen1

Gen2

L oad20 4

Lo ad117

Load 195

Load8 1

Load 84

Lo ad21 8

Lo ad175

Lo ad144

Load2 13

L oad23 4

Load 183

Lo ad17 9

Lo ad160

Load1 70

Load1 33

Lo ad228

Load2 22

Loa d132

Load2 24

L oad21 0

L oad2

Load1 04

Loa d29

L oad14 6

Loa d110

Load 242

Lo ad13

Loa d236

Load 169

Load9 1

Load6 7

L oad1 72

Loa d211 Load2 23

Load 113

L oad18 8

L oad2 07

Lo ad221

Loa d239

Load 208

Load1 36

Load 201

Load 76

Load 68

Lo ad124

Load2 26

Load 55

Lo ad14 5

L oad16 6

Loa d90

Load1 90

Lo ad3

Lo ad209
Load1 74

L oad23 3

Load6 4

Loa d192

Load 164

L oad16

Load 191

Lo ad13 9

Loa d200

Loa d154

Load1 84

Loa d131

Lo ad20

Loa d193

L oad13 0

Load4 8
L oad16 7

Load2 14

Load 69

Loa d66

L oad20 3

Loa d9

L oad18 7

L oad47

Load 227

Lo ad161

Load 156

Load 74

L oad11 6

Loa d140

Lo ad216

Lo ad119

Lo ad5

Loa d198

Lo ad238

Lo ad134

Loa d14

Loa d197

Load8

Load 237

Load 178

Loa d28

Lo ad20 5

Loa d40

Lo ad17 3

L oad22 9

Loa d56Loa d181

Load3 2

Load 15

Lo ad12 1

L oad77
Load1 38

Loa d155

Load 182 Loa d199

Loa d159

Lo ad230

Load5 8

Load 62

Lo ad26

Load2 25

L oad43

Lo ad196

Lo ad168

Load2 1
L oad1

Lo ad186

Lo ad18 0

Lo ad212

Lo ad20 6

Load 73

L oad11

Loa d157

Load 100

Load8 0

Load 45

Loa d52

Load 60

Lo ad42

Load1 26

Loa d142

Loa d185

L oad82

Lo ad220

Load1 65

Loa d44

Load 30

Lo ad97

L oad1 71

Lo ad215

Lo ad217

Load 177

L oad27

L oad20 2

Lo ad194

Load1 01

Load 241

Qc =0. 000
Ic= 0.0

Qc =0. 000
Ic= 0.0

Qc= 2.0 00
I c=8 3.7

Qc=0. 000
Ic =0. 0

Qc=0. 150
I c=3. 5

Qc=2. 000
Ic =83. 7

Qc=0. 100
Ic =2. 3

Qc=0. 000
Ic =0. 0

Qc=2. 000
Ic =83. 7

Bu s836

B us31

B us4 06

B us27 9

B us7 20

Bus1 71

B us32 2

Bus5 91

B us716

Bus2 84

Bus 585

B us20 1

Bus 755

B us444

B us13 4

B us51

Bus 581

B us59 6

Bus 332

B us629

Bus 182

B us775

Bus5 88

B us296

B us385

B us454

B us62

B us62 6

Bus6 74

Bu s29

Bu s820

B us26 3

B us51 3

B us568

B us180
V =13. 8/ -7.5 °

Bus1 77

B us1

B us61

B us85

B us540

Bus 816

B us41

B us36 5

Bu s351

Bus7 8

B us123

B us73 4

Bu s564

B us15

Bu s619

Bus4 77

Bus4 59

Bu s567

B us47

Bus8 51

B us94

Bus2 11

B us349

B us67

B us3 28

Bu s791

B us255

Bus 768

V =24. 9/ -0. 1°

B us77 4
V =0. 22/ -7. 7°

B us28 8

B us103 8

B us379

Bus2 83

B us492

Bu s857

Bu s472

Bu s314
V =24 .9/ 0. 0°

B us210

B us69 3

B us218

Bu s215

Bus6 50

Bus6 88

Bu s122

B us55 9

Bu s617

Bus2 99

B us128

Bus2 48

B us2 82

Bu s309
Bu s704

Bus 757

Bu s219

Bu s116

Bus1 072

Bu s427

Bus7 17

B us4 38

B us1 32

B us276

B us33 6

Bus3 89

B us666
V =13. 8/ -7.4 °

B us67 1

B us42

Bus7 72
V=1 3.8 /-7. 9°

Bus8 50

Bu s762

B us19 8

Bus 225

B us549

B us855

Bus 849

B us57 6

Bus7 99

Bu s475

V =110 .0/ 0. 0°

Pi =0. 522
Qi=0. 522

B us25 8

Bus 846

N et 872

V= 110. 0/ 0.0 °

P i=1 6.3 44
Qi= 16. 344

Bus 536

Bus 727

Bus8 30

Bu s814

Bus5 97

B us54 4

Bus2 33

Bus 655

B us101

B us371

B us38 0

B us48 3

B us681

B us806

B us15 7

B us42 3

B us86 9

Bus 447

Bus2 32

Bu s1035

Bu s678

Bus 656
B us345

Bus 273

Bu s235

B us53 4

B us22 0

B us800
V =13. 8/ -7.5 °

B us39 0

Bus2 42

Bu s264

Bus2 57

B us78 8

Bus 882

B us245

Bu s680

B us67 9

B us19 4

Bu s275
B us224

Bu s527

B us37 8

Bu s771

B us78 1

B us341

B us53

B us208

B us18 3

Bus 231

Bus7 79

B us509

B us113

Bus1 40

B us28

Bu s239

B us769

Bu s148

B us70 3

Bus 868

B us6 41

Net 873

Pi= 13. 870
Qi =13. 870

Bus1 19
Bus 95

Bu s151

V =24 .9/ 0. 0°

Bus3 50

Bus 557

Bu s621

B us803

B us34 0

B us4

B us18

Bus 861

B us560

Bus4 28

Bu s563

Bus7 56

B us41 1

B us43 2

B us69 6

B us8 71

Bus 531

B us287

Bus 144

B us85 8

Bu s712

Bus 741

B us8 18

B us709

Bus2 89

B us1 2Bus 39

Bu s690
B us22 1

B us77 3

B us60 5

Bus1 42

B us5 0

B us120

B us633

Bus5 98

Bus 545

Bus5 89

B us2 49

B us72 1

Bus 867

B us57

B us61 0

Bus4 10

B us3 26

B us1 073

Bus2 43

B us2 98

Bu s821 B us78 0

B us74 2

B us64 3
V =0. 22/ -7. 6°

B us247
V =0. 22/ -7. 6°

Bus6 68

Bus5 05

B us60 6

Bu s300

B us244

B us508

Bus6 4

B us65 7

B us43 0

B us26 2

Bus2 60

Bus5 03

B us580

Bus 880

B us16 4

Bus 739

Bus8 1

B us66

Bus 866

B us17 0

Bu s301

Bu s746

B us35 6

Bus 646

B us543

B us317

Bus 622

B us193

Bu s778

B us65

Bu s538

B us632

B us41 9

B us11 0

Bu s752

B us4 60

B us81 3

Bus 524

Bu s72

B us902

Bu s400

B us39 1
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Grid Control –
The Distribution Management System (DMS)

Field
Equipment Electr./Gas/Water/Heat

Distribution 
SCADA

Base System

Enterprise Service Bus

Adapter

S
ervice

Adapter Adapter Adapter Adapter

SCADA IMM

HISTNAFA

S
ervice

S
ervice

S
ervice

S
ervice

S
ervice

S
ervice

S
ervice

S
ervice

S
ervice

S
ervice

S
ervice

S
ervice

S
ervice

S
ervice

Geographical 
Information 

System

Customer
Relationship 
Management

Enterprise
Resource
Planning
Adapter

Easy to integrate into enterprise IT
based on Enterprise Service Bus

AdapterAdapter

Distribution 
Network 

Applications

Outage Management 
System (OMS)

Geo-graphic 
Information System 

(GIS)

Mobile Workforce
Management

Customer
Information 

System

Advanced Metering 
Infrastructure (AMI)

Interface & Services Interface & Services Interface & Services Interface & Services

OMS
Database

OMS
Database

Fault Detection &
Outage Record 

Creation

Fault Detection &
Outage Record 

Creation
Fault LocationFault Location

Restoration of ServiceRestoration of ServiceOutage Record
Closing

Outage Record
Closing

Reports & Statistics
Generation

Reports & Statistics
Generation

Fault RepairFault Repair

Crew AssignmentCrew Assignment

Fault IsolationFault Isolation

Outage Record
Archiving

Outage Record
Archiving

Sub st6

Sub st5 0

Sub st1 9

S ubst 35

S ubst 12

Su bst 25

Sub st1 7

S ubs t43Su bst 15

S ubst 36

Su bst 75

S ubst 51
S ubst 33

Su bst 68

Sub st5 2

S ubst 30

S ubst 7

S ubst 40

S ubst 18

S ubst 4

S ubs t63

S ubst 26

S ubst 58

Sub st4 5

S ubst 28

Sub st1 1

S ubst 73

Su bst 23

Su bst 69

Subs t3 7
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Su bst 22
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Sub st3 2
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Sub st6 5

S ubst 16
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S ubst 72
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Subs t5
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S ubst 53

Sub st2 1

S ubs t70

Subs t7 4

S ubst 64
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S ubst 55

S ubst 57
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S ubst 62

Subs t6 0

S ubst 24

Subs t31

Sub st3

S ubst 66

Sub st7 7

Subs t2 9

S ubs t14

Subs t34
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Subs t1 3

S ubst 54

Su bst 39

S ubst 56

Sub st2 7

Sub st9

Subs t4 9

S ubst 38
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OFI,EFI

OFI,EFI

bc
OFI,EFI

a

Cur rRel Curr Rel

13.8
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c

P ,Q,I
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US-D2
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OFI,EFI

F1
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b
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c
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b
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c
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c

c
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c
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a
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P, Q, I
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OFI,EFI

R
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a
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b
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b
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b
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a
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b

LV R
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c
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b
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a
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b

b
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b
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b
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a
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ac
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c

bc
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c

R
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a

R
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R
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b
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US-D1

TR9 5
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T R97
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TR7 8
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TR7 1
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TR28 3
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50 kVA
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TR 28
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T R70
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TR 16

TR3 14

TR 24
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TR30

TR 53
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TR6 5
258 7%
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TR52
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TR2 020 %

0%
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TR3 04
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TR1 32
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Gen1

Gen2

L oad20 4

Lo ad117

Load 195

Load8 1

Load 84

Lo ad21 8

Lo ad175

Lo ad144

Load2 13

L oad23 4

Load 183

Lo ad17 9

Lo ad160

Load1 70

Load1 33

Lo ad228

Load2 22

Loa d132

Load2 24

L oad21 0

L oad2

Load1 04

Loa d29

L oad14 6

Loa d110

Load 242

Lo ad13

Loa d236

Load 169

Load9 1

Load6 7

L oad1 72

Loa d211 Load2 23

Load 113

L oad18 8

L oad2 07

Lo ad221

Loa d239

Load 208

Load1 36

Load 201

Load 76

Load 68

Lo ad124

Load2 26

Load 55

Lo ad14 5

L oad16 6

Loa d90

Load1 90

Lo ad3

Lo ad209
Load1 74

L oad23 3

Load6 4

Loa d192

Load 164

L oad16

Load 191

Lo ad13 9

Loa d200

Loa d154

Load1 84

Loa d131

Lo ad20

Loa d193

L oad13 0

Load4 8
L oad16 7

Load2 14

Load 69

Loa d66

L oad20 3

Loa d9

L oad18 7

L oad47

Load 227

Lo ad161

Load 156

Load 74

L oad11 6

Loa d140

Lo ad216

Lo ad119

Lo ad5

Loa d198

Lo ad238

Lo ad134

Loa d14

Loa d197

Load8

Load 237

Load 178

Loa d28

Lo ad20 5

Loa d40

Lo ad17 3

L oad22 9

Loa d56Loa d181

Load3 2

Load 15

Lo ad12 1

L oad77
Load1 38

Loa d155

Load 182 Loa d199

Loa d159

Lo ad230

Load5 8

Load 62

Lo ad26

Load2 25

L oad43

Lo ad196

Lo ad168

Load2 1
L oad1

Lo ad186

Lo ad18 0

Lo ad212

Lo ad20 6

Load 73

L oad11

Loa d157

Load 100

Load8 0

Load 45

Loa d52

Load 60

Lo ad42

Load1 26

Loa d142

Loa d185

L oad82

Lo ad220

Load1 65

Loa d44

Load 30

Lo ad97

L oad1 71

Lo ad215

Lo ad217

Load 177

L oad27

L oad20 2

Lo ad194

Load1 01

Load 241

Qc =0. 000
Ic= 0.0

Qc =0. 000
Ic= 0.0

Qc= 2.0 00
I c=8 3.7

Qc=0. 000
Ic =0. 0

Qc=0. 150
I c=3. 5

Qc=2. 000
Ic =83. 7

Qc=0. 100
Ic =2. 3

Qc=0. 000
Ic =0. 0

Qc=2. 000
Ic =83. 7

Bu s836

B us31

B us4 06

B us27 9

B us7 20

Bus1 71

B us32 2

Bus5 91

B us716

Bus2 84

Bus 585

B us20 1

Bus 755

B us444

B us13 4

B us51

Bus 581

B us59 6

Bus 332

B us629

Bus 182

B us775

Bus5 88

B us296

B us385

B us454

B us62

B us62 6

Bus6 74

Bu s29

Bu s820

B us26 3

B us51 3

B us568

B us180
V =13. 8/ -7.5 °

Bus1 77

B us1

B us61

B us85

B us540

Bus 816

B us41

B us36 5

Bu s351

Bus7 8

B us123

B us73 4

Bu s564

B us15

Bu s619

Bus4 77

Bus4 59

Bu s567

B us47

Bus8 51

B us94

Bus2 11

B us349

B us67

B us3 28

Bu s791

B us255

Bus 768

V =24. 9/ -0. 1°

B us77 4
V =0. 22/ -7. 7°

B us28 8

B us103 8

B us379

Bus2 83

B us492

Bu s857

Bu s472

Bu s314
V =24 .9/ 0. 0°

B us210

B us69 3

B us218

Bu s215

Bus6 50

Bus6 88

Bu s122

B us55 9

Bu s617

Bus2 99

B us128

Bus2 48

B us2 82

Bu s309
Bu s704

Bus 757

Bu s219

Bu s116

Bus1 072

Bu s427

Bus7 17

B us4 38

B us1 32

B us276

B us33 6

Bus3 89

B us666
V =13. 8/ -7.4 °

B us67 1

B us42

Bus7 72
V=1 3.8 /-7. 9°

Bus8 50

Bu s762

B us19 8

Bus 225

B us549

B us855

Bus 849

B us57 6

Bus7 99

Bu s475

V =110 .0/ 0. 0°

Pi =0. 522
Qi=0. 522

B us25 8

Bus 846

N et 872

V= 110. 0/ 0.0 °

P i=1 6.3 44
Qi= 16. 344

Bus 536

Bus 727

Bus8 30

Bu s814

Bus5 97

B us54 4

Bus2 33

Bus 655

B us101

B us371

B us38 0

B us48 3

B us681

B us806

B us15 7

B us42 3

B us86 9

Bus 447

Bus2 32

Bu s1035

Bu s678

Bus 656
B us345

Bus 273

Bu s235

B us53 4

B us22 0

B us800
V =13. 8/ -7.5 °

B us39 0

Bus2 42

Bu s264

Bus2 57

B us78 8

Bus 882

B us245

Bu s680

B us67 9

B us19 4

Bu s275
B us224

Bu s527

B us37 8

Bu s771

B us78 1

B us341

B us53

B us208

B us18 3

Bus 231

Bus7 79

B us509

B us113

Bus1 40

B us28

Bu s239

B us769

Bu s148

B us70 3

Bus 868

B us6 41

Net 873

Pi= 13. 870
Qi =13. 870

Bus1 19
Bus 95

Bu s151
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Grid Control –
The Combined DMS/OMS Solution 
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Grid Control –
The OMS Solution with Distribution Network Applicat ions 
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Grid Control –
The Full-blown Distribution Management System
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SCADA

SecuritySmart Meters
MapData
(GIS)

Interactive
Voice
Response System
&
Customer 
Information 
System

Distribution 
Network 
Analysis

Personnel
& Unit Data

Grid Control –
Requirements from the Operator of a Distribution Ne twork 

Operational 
Data
Model

+ +All applications In one UI         In one operational data model
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Agenda
Grid Control Center and Graphical Information Syste ms (GIS)

Smart Grid–
Grid Control Center by Siemens

GIS Integration –
Solutions and Scenarios

GIS-Integration -
Project Examples

GIS-Integration -
Customer Requirements
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Grid Control Center –
The Top 5 for Advanced Distribution Management Syst ems

Spectrum 
Power 7
for Large EMS/DMS

Solutions for Advanced Distribution Management Syst ems

Integrated, highly-available and user-friendly HMI for Visualization of geographic and 
schematic Network Displays (based on GIS – Geographi c 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

Gartner

1

2

3

4

5
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Grid Control Center 
Visualization

� Navigation in the network is based on the status 
of the equipment

� Schematic display layout is optimized for 
network control and operation 
� Removing details not needed for operation
� Adding details needed for operation
� Optimizing layout & location of equipment

� Advanced DMS solutions include Automatic 
Display Generation of schematic displays based 
on geographic displays of GIS-systems 

Schematic View

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

� Geographic display layout uses land-based 
maps to access equipment for operation and 
control based on their geographic position .

� SCADA operation & control  actions require an 
entire, properly scaled network view on the 
screen. 

� This properly scaled network view is often 
difficult to achieve with geographic displays and 
the underlying geographic coordinate-system.   

Geographic View

1 of 5
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Grid Control Center 
Example for Integrated Visualization

SCADA

1.Operate device from 
Schematic Display.

GIS 

2. Show change to 
device in GIS view

OMS

3. Analyze outages and 
generate outage reports

1 of 5
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Grid Control Center 
Unified and integrated Data Model

IEC TC57 Standards

Network 
Operation

Records
& 

Asset 
Management

Operational 
Planning

& 
Optimization

Maintenance
& 

Construction

Interface

Network 
Extension 
Planning

Customer 
Support

Meter Reading
& 

Control

Energy 
Management 

& 
Energy Trading

InterfaceInterfaceInterface

InterfaceInterfaceInterfaceInterface

Interface Standard Interface

Utility Electric Network
Planning, Construction, Maintenance and Operations

There are three main 
standards within CIM:

� IEC 61970 –
EMS Application 
Program Interface

� IEC 61968 –
System Interfaces 
for Distribution

� IEC 62325 –
Energy Market 
Communications

IEC-Standard and Common Information Model (CIM)

2 of 5
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CIM is an object oriented information model of the power grid

� Classes 
describe the objects, 
their attributes and 
their relations with 
other objects 
(i.e. a transformers is 
included in a substation, 
has a name,
nominal voltage,
etc…)

� Instances 
describe the concrete objects of a class as they exist in the system

Grid Control Center 
Unified and integrated Data Model

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

2 of 5
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Grid Control Center 
Unified and integrated Data Model

61968-13 CIM RDF Model Exchange Format for Distribution (CDPSM)

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

61968-6 Maintenance and Construction
61968-5 Operational Planning and Optimization

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

61968-14-2 CIM profile for MultiSpeak
61968-14-1 Mapping between MultiSpeak and IEC 61968

IEC 61968 – Defines System Interfaces for Distributi on

2 of 5
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Grid Control Center 
Unified and integrated Data Model

61968-13 CIM RDF Model Exchange Format for Distribution (CDPSM)

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

61968-6 Maintenance and Construction
61968-5 Operational Planning and Optimization

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

61968-14-2 CIM profile for MultiSpeak
61968-14-1 Mapping between MultiSpeak and IEC 61968

IEC 61968 – Defines System Interfaces for Distributi on

2 of 5

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

Defines the general concept and design of messages for 
integration via an Enterprise Service Bus.

Defines how the messages shall be derived based on CIM –
message structure: message header and message payload.
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Grid Control Center 
Advanced Applications for Distribution Networks Ana lysis

� One Distribution Network Application Suite 
for all distribution networks

� 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
� Increasing performance requirements
� Closed loop operations
� Need to know real-time operation 

conditions better – state estimation
� Distributed generation

Su bst6

Su bst5 0

Su bst1 9

Su bst 35

Subs t12

Sub st25

Sub st17

Sub st43Subs t15

Su bst 36

Sub st7 5

Sub st5 1
Subs t33

Su bst6 8

Subs t52

Su bst 30

Sub st7

Su bst4 0

Sub st1 8

Subs t4

Sub st6 3

Sub st2 6

Sub st5 8

Su bst 45

Sub st2 8

Sub st1 1

Subs t73

Subs t23

Subs t69

Subs t37

Subs t20

Subs t22

Subs t2

Sub st3 2

Sub st4 2

Su bst6 5

Subs t16

Sub st4 7

Su bst7 2

Subs t1

Sub st5

Subs t61

Subs t53

Subs t21

Sub st70

Subs t74

Subs t64

Sub st4 4

Su bst5 5

Subs t57
Sub st8

Sub st5 9

Su bst6 2

Sub st6 0

Su bst2 4

Su bst 31

Su bst 3

Sub st66

Subs t77

Su bst 29

Sub st14

Subs t34

Sub st4 1

Su bst 13

Su bst5 4

Subs t39

Sub st56

Subs t27

Subs t9

Subs t49

Su bst3 8

ab

CB

OFI,EFI

OFI,EFI

bc
OFI,EFI

a

CurrRel CurrRel

13.8

CurrRel

c

P,Q,I

OFI,EFI

110

OFI,EFI

US-D2

ab

OFI,EFI

F1

Re m LBSs

OFI,EFI

b

bc

c

OFI,EFI

abc (balanced load)

b

OFI,EFI,IFI

OFI,EFI

c

OFI,EFI

OFI,EFI

OFI,EFI

OFI,EFI

OFI,EFI

ab

bc

c

c

OFI,EFI OFI,EFI,IFI

F5

c

CurrRel

F4

a

Re m LBSs

P,Q ,I

bc

R

OFI,EFI

P,Q ,I

OFI,EFI

Rem  LBSs

P,Q,I

OFI,EFI

R

OFI,EFI,IF I

LV DNA

a

US MV DNA

OFI,EFI

CurrRel

OFI,EFI

OFI,EFI

OFI,EFI

L VR

(balanced 

OFI,EFI

OFI,EFI

b

Re m CBs

L VR

CB

EU MV DNA

load)

F2

OFI,EFI

OFI,EFI

US-S2

b

24.9

CB

F2

IEEE4

ab

L VR

CB

b

OFI,EFI

bc

OFI,EFI

a

RR

OFI,EFI

OFI,EFI

b

L VR

13.8
c

OFI,EFI

b

ab

F1

OFI,EFI

a

OFI,EFI

OFI,EFI

bc

OFI,EFI

CB

OFI,EFI

OFI,EFI

b

b

24.9

110

b

Rem  LBSs

CurrRel

OFI,EFI

b

GIS Feeder 9

IEEE13

OFI,EFI,IFI

CB

b

R

OFI,EFI,IFI

Re m CBs

F3

ac

P,Q,I

b

13.8

OYg/od

OFI,EFI

a

OFI,EFI

OFI,EFI

OFI,EFI

CurrRel

a

c

F6

c

OFI,EFI

OFI,EFI

OFI,EFI

R

IEEE34

R

OFI,EFI

P,Q, I

CurrRel

R

OFI,EFI

b

OFI,EFI

R

OFI,EFI,IFI

OFI,EFI

ac

CurrRel

ab

LVR

OFI,EFI,IFI

abc

24.9

OFI,EFI

ac

a

P,Q ,I

P,Q,I

OFI,EFI

L VR

US-S1

c

bc

ab

c

R

bc

a

R

bc

OYg/od

R

abc (balanced load)

CB

OFI,EFI,IFI F3

OFI,EFI

b

CurrRel

ab

ac

Yg/d

a

CB

a

TNA

US-D1

TR95

TR5 4

TR7 9

TR1 64

TR32 0

0%

TR97

P=0.0 00
Q=0.00 0
I=0 .00 %

TR20 9

P=0.0 00
Q=0 .00 0
I=0. 00 %

TR28 5

TR217

TR2 28

0 %

TR78

88 %

TR2 86

TR205

0%

TR29 9

TR2 44

TR8 8

TR7 1

0%

2 5 kVA

TR33 2

TR45

TR28 3

0%

TR189

50 kVA

TR30 5

TR4

TR2 97

0%

TR28

50 kVA

7 5 kVA

0 %

50  kVA

TR25 6

TR1 76

TR2 27

TR7 0

TR1 3

TR16

TR314

TR2 4

TR261

0%

TR9 0

0%

TR1 92

TR2 16

50  kVA

TR30 7

TR3 0

TR53

TR1 77 82%

0 %

TR254

0%

TR2 1

TR163

P=0 .000
Q =0.0 00
I=0.00%

TR223

0%

TR6 5
25 87%

TR3 31

TR52

0 %

TR21 4

TR4 3

TR2020%

0 %

TR9 9

0 %

TR83

TR3 54

128 %

TR3 04

TR5 8

TR132

TR14

0%

TR2 01

75 kVA

TR2 30

TR3 17

Gen 1

Ge n2

Loa d20 4

L oad 117

L oad 195

Lo ad8 1

Loa d84

L oad 218

L oad 175

Loa d14 4

Loa d21 3

L oad 234

Lo ad1 83

Loa d17 9

Lo ad1 60

L oad 170

Lo ad1 33

L oad 228

Lo ad2 22

L oad 132

Loa d22 4

Lo ad2 10

Lo ad2

Loa d10 4

L oa d29

Lo ad1 46

L oa d11 0

L oad 242

Lo ad1 3

Lo ad2 36

L oad 169

Lo ad9 1

L oa d67

L oa d17 2

L oad 211 Lo ad2 23

Lo ad1 13

Lo ad1 88

L oa d20 7

L oad 221

Lo ad2 39

Loa d20 8

Loa d13 6

L oad 201

Loa d7 6

Lo ad6 8

Lo ad1 24

Loa d22 6

L oa d55

L oad 145

L oad 166

Loa d90

L oad 190

L oad 3

L oad 209
Loa d17 4

Loa d23 3

Loa d64

Lo ad1 92

Lo ad1 64

Loa d16

Lo ad1 91

L oad 139

Lo ad2 00

L oa d15 4

L oad 184

Loa d13 1

Lo ad2 0

Lo ad1 93

Loa d13 0

L oad 48
L oad 167

Loa d21 4

L oa d69

Lo ad6 6

Loa d20 3

L oad 9

Lo ad1 87

Lo ad4 7

L oa d22 7

Lo ad1 61

L oa d15 6

L oad 74

L oad 116

Lo ad1 40

L oad 216

L oad 119

Lo ad5

Lo ad1 98

Loa d23 8

L oad 134

L oa d14

Lo ad1 97

Loa d8

L oa d23 7

Lo ad1 78

Lo ad2 8

L oad 205

Loa d40

Loa d17 3

L oad 229

L oa d56L oad 181

L oad 32

L oad 15

Lo ad1 21

Lo ad7 7
L oa d13 8

L oad 155

Lo ad1 82 Lo ad1 99

L oa d15 9

Lo ad2 30

Lo ad5 8

L oad 62

L oad 26

Loa d22 5

Lo ad4 3

L oad 196

L oad 168

L oad 21

Lo ad1

L oad 186

Loa d18 0

L oad 212

L oa d20 6

Lo ad7 3

Loa d11

L oad 157

Loa d10 0

L oad 80

Lo ad4 5

L oad 52

L oad 60

L oad 42

Lo ad1 26

L oa d14 2

Loa d18 5

Lo ad8 2

L oad 220

Lo ad1 65

Loa d44

Loa d30

Loa d97

Loa d17 1

L oad 215

L oad 217

Lo ad1 77

L oa d27

Loa d20 2

Lo ad1 94

Loa d10 1

L oad 241

Q c=0 .000
Ic =0.0

Q c=0 .000
Ic =0.0

Qc=2.00 0
Ic=8 3.7

Qc=0.00 0
Ic=0 .0

Qc=0 .15 0
Ic =3. 5

Qc=2 .00 0
Ic =83 .7

Qc=0.10 0
Ic=2 .3

Q c=0 .000
Ic =0.0

Qc =2.0 00
Ic=83.7

Bus8 36

Bu s31

Bus4 06

Bus2 79

Bu s72 0

Bus1 71

Bus 322

Bus 591

Bus7 16

Bus 28 4

Bus5 85

Bus2 01

Bus 755

Bu s44 4

Bu s13 4

Bus5 1

Bus5 81

Bu s59 6

Bus3 32

Bus 629

Bus1 82

Bus 775

Bus5 88

Bus 296

Bus3 85

Bus4 54

Bus 62

Bu s62 6

Bus6 74

Bus2 9

Bus8 20

Bu s26 3

Bu s51 3

Bu s56 8

Bus 180

V=13.8 /-7.5°

Bus 177

Bus 1

Bu s61

Bu s85

Bu s54 0

Bus8 16

Bus 41

Bus3 65

Bus3 51

Bus 78

Bus 123

Bu s73 4

Bus 564

Bus 15

Bus 619

Bus4 77

Bus4 59

Bu s56 7

Bus4 7

Bus 851

Bus9 4

Bus2 11

Bus3 49

Bu s67

Bu s32 8

Bus7 91

Bus 255

Bus7 68

V=2 4.9/ -0. 1°

Bus 774

V=0.2 2/-7.7 °

Bu s28 8

Bus1 038

Bu s37 9

Bus2 83

Bu s49 2

Bus 85 7

Bu s47 2

Bus 314
V=24.9 /0.0 °

Bus 21 0

Bus6 93

Bu s21 8

Bus 215

Bu s65 0

Bus6 88

Bus 122

Bu s55 9

Bus 617

Bus 299

Bus1 28

Bus 248

Bu s28 2

Bus3 09
Bus 70 4

Bus7 57

Bus 219

Bus1 16

Bu s10 72

Bus 427

Bus7 17

Bus4 38

Bus1 32

Bus 27 6

Bus3 36

Bus 389

Bus 666
V=13.8 /-7.4°

Bus6 71

Bus 42

Bus7 72
V=1 3.8 /-7 .9°

Bus 850

Bu s76 2

Bus1 98

Bu s22 5

Bus5 49

Bus8 55

Bus8 49

Bus5 76

Bus 79 9

Bus 475

V=110 .0/0 .0°

Pi=0.52 2
Qi=0 .52 2

Bus2 58

Bus 846

Net8 72

V=11 0.0 /0.0 °

Pi=16.3 44
Qi=1 6.3 44

Bus 536

Bus7 27

Bus8 30

Bus 814

Bus5 97

Bu s54 4

Bus2 33

Bus 65 5

Bus1 01

Bus 371

Bus 380

Bu s48 3

Bus6 81

Bu s80 6

Bus 157

Bu s42 3

Bus 869

Bus4 47

Bus 232

Bu s10 35

Bus6 78

Bu s65 6
Bu s34 5

Bu s27 3

Bus 235

Bus 534

Bu s22 0

Bus 800

V=13.8 /-7.5°

Bus3 90

Bus2 42

Bus 264

Bu s25 7

Bu s78 8

Bu s88 2

Bus2 45

Bus 680

Bus 679

Bus1 94

Bu s27 5
Bu s22 4

Bus5 27

Bus 378

Bus 771

Bu s78 1

Bus 341

Bus5 3

Bus 208

Bus 183

Bus2 31

Bus 779

Bus5 09

Bu s11 3

Bus1 40

Bu s28

Bus 239

Bus 769

Bus 148

Bu s70 3

Bus8 68

Bu s64 1

Ne t87 3

Pi=13 .87 0
Qi=13 .870

Bus 119
Bu s95

Bus 151

V=24.9 /0.0 °

Bus3 50

Bus5 57

Bu s62 1

Bu s80 3

Bu s34 0

Bu s4

Bu s18

Bus8 61

Bus5 60

Bus4 28

Bu s56 3

Bus7 56

Bus4 11

Bus4 32

Bus 696

Bus8 71

Bus5 31

Bus 287

Bus 144

Bus 858

Bus 712

Bus7 41

Bus8 18

Bus7 09

Bus2 89

Bus1 2Bu s39

Bus 690
Bus2 21

Bus 773

Bu s60 5

Bus 142

Bus5 0

Bus 12 0

Bus6 33

Bus5 98

Bu s54 5

Bu s58 9

Bus 24 9

Bus7 21

Bus 867

Bu s57

Bus 61 0

Bus 410

Bus3 26

Bus 107 3

Bus 243

Bu s29 8

Bu s82 1 Bu s78 0

Bus7 42

Bus 643

V=0.2 2/-7.6 °

Bus 247
V =0.2 2/-7.6 °

Bu s66 8

Bus5 05

Bus 606

Bus 300

Bus2 44

Bus 508

Bus 64

Bus6 57

Bus4 30

Bus 262

Bus 260

Bus 503

Bu s58 0

Bu s88 0

Bus 16 4

Bus7 39

Bus 81

Bu s66

Bus 866

Bus1 70

Bus3 01

Bus 746

Bus 356

Bus6 46

Bus 543

Bus3 17

Bu s62 2

Bus 193

Bus 778

Bus6 5

Bus 538

Bus6 32

Bus 419

Bus 11 0

Bus 752

Bus4 60

Bu s81 3

Bu s52 4

Bu s72

Bus 902

Bu s40 0

Bus 391

3 of 5

Fault Location 
(FLOC)

Fault Isolation & Service Restoration 
(FISR)

Fault 
Analysis

Distribution System Powerflow
(DSPF)

Distribution System State Estimator 
(DSSE)

Short Term Load Scheduler 
(STLS)

Volt-/Var Control 
(VVC)

Short Circuit Calculation 
(SCC)

Optimal Feeder Reconfiguration 
(OFR)

Optimal Capacitor Placement 
(OCP)

Distribution Security Analysis 
(DSA)

Network
Analysis

&
Optimization
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Crew Management

Grid Control Center 
Outage Management System ( incl. integration with SCADA)

OMS creates Outage Record 
ensures transparency and triggers 
further workflows

3

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

4

Assigning the Crew  
to execute the switching procedure(s)5

Generating the Outage Report   
for outage-specific documentation6

Switching Procedure

Problem in the Field ...1

...enforces trip of a Circuit Breaker 
e.g. generates SCADA Alarm2

Before   

At  

After  

Create Outage Record

Generate Outage Report

4 of 5
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• 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
• LC Limit Calculator
• LF Load Forecast
• LFC Load Frequency Control
• LM E Load Management Electricity / Gas
• MIA Market Interface Application
• OEP Operational Economic Planning
• OMS Optimal Maintenance Scheduling
• OS Outage Scheduler (Generation/Transmission)
• OTS Operator Training Simulator
• PDG Preliminary Dispatch Generation
• SM W Supply Managment Water
• TM Transaction Management
• TNA Transmission Network Application

IMM SCADA Archiv Outage
Management

Load 
Management

E/G

ICCP

Adapter Adapter Adapter Adapter Adapter

Adapter

CFE

Adapter

Distribution
Network
Analysis

Adapter

Engineering
Model and
Data (CIM)

Data
Information
Exchange

Model (CME)
Real Time Data Collection 

and Processing

Control Center with SCADA and Applications

Transmission
Network System 

Stability
Analysis

Transmission
Network 
Analysis

Customer Information
System

Trouble Call
Center

Interact. Voice
Response

System

Advanced Meter
Infrastructure

Load Profile 
Management

Meter Data
Management

Geographical Information
System

GIS-Maps & 
Coordinates

Network 
Structure &

Connectivity

SOA-Adapter SOA-Adapter SOA-Adapter SOA-Adapter SOA-Adapter SOA-Adapter

Enterprise Service Bus Services (ESB with IEC 61968 )                                  

SOA-Adapter

SOA-Adapter

SOA-Adapter

SOA-Adapter

SOA-Adapter

SOA-Adapter

SOA-Adapter

SOA-Adapter

SOA-Adapter

SOA-Adapter

Planning & Asset 
Management

Grid 
Planning

Asset
Management

High Speed Bus Services

Grid Control Center 
Interfaces and Service Oriented Architecture for IT  Integration 5 of 5

Spectrum Power™
Service-Oriented-Architecture

*) Services IEC 61968
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Agenda
Grid Control Center and Graphical Information Syste ms (GIS)

Smart Grid–
Grid Control Center by Siemens

GIS Integration –
Solutions and Scenarios

GIS-Integration -
Project Examples

GIS-Integration -
Customer Requirements
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Grid Control Center -
How much GIS-Integration is needed  ?

Degree of Integration

S
co

pe
 o

f  
In

te
gr

at
io

n

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

• Different Users for GIS 
and Control Center

• Data Models of GIS and 
DMS Control Center 
maintained separately

• Different data entry tools
• Different operator 

consoles and UIs 

No Integration

• Some Users both for GIS 
and Control Center

• Data Models maintained 
separately, but simplified 
mapping of equipment via 
mapping-tables

• Common Operator 
console, but with 
different UIs

UI–Client-Integration • Many common Users for GIS 
and Control Center

• Common Data Model with 
defined Data Mastership  
ensures data consistency.

• Improved utilization of data 
entry tools

Data-Model-Integration

Data Model • GIS-Information in the 
Control Center is 
mandatory for 
Distribution Grid 
Operation, Outage 
Management, ...

• Integrated Data Model 
• Integrated consoles & UI 

Appl. - Integration

Data Model, UI, Applications

Operator Usability
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Project Example (# 01) 
UI-Navigation between DMS and Google-Maps

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

Use Case Show geographical location of equipment to operator

DMS
SCADA – Station Display

user interface

object ID

Google Maps,
GIS-Display,

Map Object ID
to coordinates

coordinates

GIS – Display 
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Project Example (# 02) 
GIS as Data Source

GIS as 
Data Source

DMS 
Control Center

Rules

GIS
Import
Tools

Data 
Mapping

Table

GIS-Data-Model with 

• Land-based GIS-Maps 
with Geographic 
coordinates 

• Network Structure & 
Connectivity , 
(Substations, 
connectivity, attributes,..)

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

Gateway e.g. 
XML

GIS Data Import

Network 
Connectivity

Substation 
Display 

Geographical 
Map with Network

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

Complete export
of GIS Database1

Tiling 
the network 2

Change detection =>
comparing the GIS database 
versus last data import 

3

Delta-Import
Only Tiles with changes will be 
imported 

4

Data-Adaption 
to Control Center DMS Import 
Format

5

Auto-Display Generation
for Geographical  and 
Schematic displays

6

GIS-Export

Network
Tiling

Change
Detection

Delta-
Import

Data-
Adaption

Automatic
Display-

Generation
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Project Example (# 02) 
Automatic Display Generation 

Schematic Display 
(Auto-generated from GIS) 

Geographic Display
(Imported from GIS)

Automatic Layout and Schematizing 
A Layout – and optimization algorithm auto-generates the schematic displays based on the geographic 
displays



Sector Infrastructure & Cities13. Seminar GIS & Internet – UniBw München 
Referent Thomas Vogl (Siemens AG) 

Page 33 12.Sept 2012

© Siemens AG 2012. All rights reserved.

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

3

Data for association between 
• Customer and 
• Distribution Transformer Station

2

Data for 
• Trouble Call Mgmt.
• Distribution Power Flow 

Data for DMS Control Center
• GIS-Displays
• Network Data
• Equipment Data

1

SAP

• Customer- Access-
Data 

• Customer Load 
Profiles 

Production System                     Test System

DMS
Control Center

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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Project Example (# 03)
Utility-Workflow

Start of GIS-Export for SAP1 1
Transfer of GIS-Export-Data to SAP2 2

Import of GIS-Data into SAP3 3
Start of SAP-Export for DMS - TCM 
( Trouble Call Management )4 4

End of Display-Import at 
Production-System11 11

Start of GIS-Export for DMS5 5
Start of Import of SAP-Data for DMS– TCM 
( Trouble Call Management )6 6

Start of GIS-Import at DMS-Test-System7 7
End of GIS-Import at DMS-Test-System
Data Verification, Start Auto-Display-Gene.8 8

Start of GIS-Import at DMS-Production-
System9 9
End of Auto-Display-Gene. at Test-System
End of GIS-Import at Productive-System10 10a 10b

GIS DMS
Production CC

DMS
Test CC
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Project Example (# 03)
User Interface for Network Displays

Geographic and corresponding Schematic Display Imported Geographic Display

Auto-Generated Schematic DisplayGeographic Display with special Info for Urban Area  
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Summary and Outlook

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

and to shorten reaction times
Efficiency

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

Process &
Workflows

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

Intelligent
Technologies

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)  

Standards &  
Services (SOA)
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Generation
Transmission 

Distribution Customers-
Industries and 
Residences 

Industry

Fit for the Smart Grid ... 
... with integrated solutions for Grid Control Cent er

Thank you for your attention!


