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GMS for Changing Gas Markets

AN APPLICATION AT BEB
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GMS for Changing Gas Markets

SYSTEM
-technology and development

Systemarchitecture
Safety, Security
GAMOS
Project Organisation
Budget
Standardisation

MANAGEMENT-requirements

Communication
Organisation
Information
Optimisation

agenda

Supply-Situation
Technical Infrastructure
Operating Infrastructure
Development of the market
Challenges

GAS
-Business today and tomorrow
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GMS for Changing Gas Markets
Gas Management = the whole chain
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GMS for Changing Gas Markets
G: supply grid Europe  
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GMS for Changing Gas Markets

Germany 1998: 96.9 x 109 m³

22 % 35 %

19 %

3 %

21 %

Denmark

Norway

Netherlands
CIS

Domestic
production

BEB 1998: 18.3 x 109 m³

18 %

9 %

14 %
4 %

55 %

1 %

Denmark

Norway

CIS

Domestic
production

BEB Domestic
production

Netherlands

G: supply Germany vs BEB  
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BEBBRD3.DRW
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G: BEB‘s infrastructure  
keyfigures 1998

• transported volumes
° ca. 26 x 109 m³/a
° 4.8 x 106 m³/h (peak)

• transportsystem
° ca. 3500 km pipelines
° 7 compressorstations, 19 units
° 230 stations

• production system
° ca. 200 wells
° ca. 1400 km pipelines

• underground storage
° 2 pore storages
° 2 cavern locations
° working gas volume 2.7 x 109 m³
° withdrawal cap. 1.8 x 106 m³/h
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GMS for Changing Gas Markets
S: Topologies

contract relationspipelinegrid

accounting relationsremote control grid

New topological features required:
• part of grid (sub spaces)
• product of grids (products)
• simplifying grids (quotients)
• gluing together of grids (coproducts)
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GMS for Changing Gas Markets
S: architecture

Communication

optimizer
alarm sup.

SCADA
leak

detection

data server Simulation

Communication

optimizer
alarm sup.

SCADA
leak

detection

data server Simulation

GMS
Arsenal

Dual Dispatching Centre

. . . . . . . . .

Reporting, MIS,
EIS, ...Decision

Support, ...

Disposition
(prod./trans.)

Marketing /
Treaty

Management
.........

Allocation,
Accounting

Maintenance
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GMS for Changing Gas Markets

AP

Telex
Fax
TK

 Funk
 TK - Anlage

TAS E2

Netzwerk

Dötlingen

Datenserver

PCM

Debis
Wartung RG/EG/MEEG

Intranet der 
Gaswirtschaft

Router

Router

Router Router

   Router

GTA Fix

Netzwerk

CC FW

Daten 
Arsenal

NT -Serve

DVS

GIS EP45

PC

 Prozeßbild

WS

 EDV

PAN 2000

M
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K - Server Alarmfall
Personen-
sicherung

PDV

Router

PCM

EDV
Teleperm M

S: safety, security
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GMS for Changing Gas Markets

leak detection,
simulation,
data server, ...

1998          1999          2000          2001

dual dispatch centre

alarm handling
system
communication
server
GMS-Arsenal,
planning-, info-,
dispo-, alloc.,
accounting syst.
configuration-,
plausi-, sec.-tools

S: GMS organisation
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GMS for Changing Gas Markets

TCP/IP

networks

process data (SCADA, simulation, ...)

IEC870-6/TASE.2SCADA

data server Simulation

SCADA

data server Simulation

EDI / EDIFACT

...

...

...

business information,
contract info (nominations, requests, ...)

S: standardisation
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GMS for Changing Gas Markets

DISPATCHING

target line
changes,
swaps, ...

target

technical
optimisation

feasibility

actual 
information

cascade 1

cascade 2

cascade 3

economical
optimisation

technical
optimisation

control &
operating

SCHEDULING

SIMULATION

PLANNING

M: optimisation
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GMS for Changing Gas Markets
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G: gas quality  
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GMS for Changing Gas Markets

absolute
maximum

max. quantity

planned quantity

actual forec. quantity

min. quantity

absolute minimum

allowed area

actual vs planned

vo
lu

m
e

time

Optimisation:
maximise flexibilty
at any time step

M: side constraints
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GMS for Changing Gas Markets

0 1 2 3 4 5 6 7 8 9 10

actual = constant

longterm average

forecast

error in %

no. of days in advance

M: optimisation
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GMS for Changing Gas Markets
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Paket

M: forecasting energy over temperature

next information ...
(e.g. temperature, wind,
cloud, history, ...)
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Paket
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