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Gas Qualities in the Grid of TGI



Principle of Gas Quality Tracking with SmartSim

• Calorific Values are calculated at all exit 
points based on flow simulation

• Billing of end customers with the 
individual (correct) CV

• Method is in accordance with 
International Standard ISO 15122 (Energy 
Determination), Nov. 2018 
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Different Standards for Energy Determination / Gas 
Quality Tracking
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ISO 15112 (11/2018) 
Natural Gas - Energy 
Determination

OIML R140 (2007) 
Measuring Systems for 
Gaseous Fuel

NTC 6167 (03/2016) 
“Custody Transfer 
Measurement in Natural 
Gas Pipelines”

DVGW G685 (Draft
8/2019) „Gas Billing -
Fundamentals of Energy 
Determination“

German Act for Weights
and Measures
(rev. 2013)

PTB Requirements 7.64 
(10/1999)
PTB Testing Rules 
volume 28 (10/1999)

Colombia International Germany



Energy Determination according to German Technical 
Standard DVGW-G685

Single point injection

• billing with one volume weighted CV for all exit 
points (monthly average)
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Energy Determination according to German Technical 
Standard DVGW-G685

Multi-point injection

• billing with one CV only possible if the injected gases 
do not differ by more than 2% from the volume 
weighted mean (billing CV)

• if the “2% limit” is exceed, one of the following 
measures have to be taken

➢ installation of additional measurement equipment
➢ conditioning of the gas (e. g. with LPG or with air)
➢ Gas Quality Tracking
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Gas Quality Tracking has been adopted in the 
revised technical code G685 as a new chapter. 
The description is very similar to chapter 
9.3.3 in ISO 15122 (rev. 11/2018)



ISO 15112 (Natural gas — Energy Determination) 

Chapter 9.3.3 Gas Quality Tracking

9.3.3.1 Description

9.3.3.2 Validation

9.3.3.3 Master validation for commissioning

9.3.3.4 Regular validation during operation

9.3.3.5 Software and data processing

9.3.3.6 Documentation
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Gas Quality Tracking (ISO 15112)
Description (Chapter 9.3.3.1 / Annex K)

Input data for Gas Quality Tracking

• grid topology
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Gas Quality Tracking (ISO 15112)
Description (Chapter 9.3.3.1 / Annex K)

Input data for Gas Quality Tracking

• grid topology
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Gas Quality Tracking (ISO 15112)
Description (Chapter 9.3.3.1 / Annex K)

Input data for Gas Quality Tracking

• grid topology

• volume flows at entry and exit 
points
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Gas Quality Tracking (ISO 15112)
Description (Chapter 9.3.3.1 / Annex K)

Input data for Gas Quality Tracking

• grid topology

• volume flows at entry and exit 
points
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Gas Quality Tracking (ISO 15112)
Description (Chapter 9.3.3.1 / Annex K) 

Input data for Gas Quality Tracking

• grid topology

• volume flows at entry and exit 
points

• gas qualities (CV) at all entry 
points
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Gas Quality Tracking (ISO 15112)
Description (Chapter 9.3.3.1 / Annex K) 

Input data for Gas Quality Tracking

• grid topology

• volume flows at entry and exit 
points

• gas qualities (CV) at all entry 
points

13



Gas Quality Tracking (ISO 15112)
Description (Chapter 9.3.3.1 / Annex K) 

Calculation

• pressure loss in the grid

• flow velocity in all pipes

• tracking of gas quality

• calculate CVs and further gas quality 
properties at all exit points
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Gas Quality Tracking (ISO 15112)
Validation (Chapter 9.3.3.2 - 9.3.3.4)

Master validation for commissioning

• Uncertainty calculation (e. g. based on Monte-Carlo simulation)

• verification by comparison with measurements (e. g. with process gas chromatographs)
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The purpose of validation is to verify that the method used complies with the 
tolerance limits for calorific value and, if applicable, for other gas quality properties

Regular validation during operation

• Uncertainty calculation to be repeated „when necessary“ (e. g. when grid topology changes)

• comparison measurements to be repeated at regular intevals



Gas Quality Tracking (ISO 15112)
Software and data processing (Chapter 9.3.3.5)
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Figure K.3 — Example of software systems with data interfaces



Gas Quality Tracking (ISO 15112)
Software and data processing (Chapter 9.3.3.5)

• The software version used (computing kernel) including parameters which may be changed shall be 
clearly identified via a checksum.

• the computing kernel shall not be changed after the approval procedure undertaken by the 
manufacturer/operator. Any such changes shall be subject to approval.

• in data output on the screen and in results reports, (approved) data relevant for gas charging 
purposes shall be clearly identified.

• changes in the grid topology shall be taken into consideration by the software with an hourly 
resolution.
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The software applied for gas quality tracking shall ensure that any accidental, intentional or 
unintentional influence on the results is avoided



Gas Quality Tracking (ISO 15112)
Documentation (Chapter 9.3.3.5)

• Overall plan of gas grid indicating entry and exit points as well as relevant topology elements

• (valves, controllers, etc.).

• list of all gas quality and gas quantity measuring instruments relevant for the system.

• operating manual issued by the supplier of the gas quality tracking software used.

• test report on fundamental validation and regular validation.

• procedure instruction of the operator for the operation of the system.

• quality assurance procedure for gas quality measurement instruments used for validation according to 9.3.3.2.
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The following documentation shall be provided:



“Live demo” of SmartSim Software
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Examples of Application



Example Mitnetz Gas (Germany)
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grid characteristics

• 36 entry points: 25 x natural gas (800 mio m³/a)

11 x biogas (75 mio m³/a)

• 618 exit points (180 customers with hourly metering)

• 1700 km grid length

• CV range: 38 to 42 MJ/m³

• In operation since May 2018



Example Ferngas (Germany)
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grid characteristics

• 14 entry points: 11 x natural gas (2.2 bn m³/a)

3 x biomethane

• 389 exit points (all with hourly metering)

• 1920 km grid length

• CV range: 38 to 42 MJ/m³

• In operation since october 2016
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Example of implementation at Dansk Gas Distribution

• CV range: 38 to 45 MJ/m³

• 40 bar grids Vejen and 

Potte huse, four 4 bar grids

• 4 natural gas entries

• 4 biogas plants whereas 

three are connected by 

two compressors and MR 

stations

• 697 exit nodes

40 bar grid: all exits 

measured

• 4 bar grids: hourly 

measured and  SLP 

customers
24
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Phase 1: Grid simulation and evaluation

• grid simulation

• plausibility checks of 
input data, e.g. balance 
of standard volumes

• identification of pending 
zones

• evaluation of 
downstream grids with 
multipoint injection
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Phase 2: Validation

• uncertainty evaluation
U (CV) < 0.5 %

• field tests, e.g. with a 
mobile GC



Field Tests with Mobile GC

Biomethane 1 Natural gas 1 Natural gas 2
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Biomethane 1 Natural gas 1 Natural gas 2



Field Tests with Mobile GC

28Biomethane 1 Natural gas 1 Natural gas 2

Biomethane 2 Biomethane 3

Biomethane 1 Natural gas 1 Natural gas 2

Biomethane 2 Biomethane 3




