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A Typical CGD Network
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Metering System: Challenges

CGS Terminal(Delivery point/ custody point) 

 
➢ Quantity Measurement 

▪ Meters: USM/ TFM/ RPD (Accuracy +/- 1.0%)

▪ Reading collection: Automatic

▪ Flow Computers: (AGA -T,P and Z) 

➢ Calibration 2 years & 5 years

➢ Pressure & Temp measurement

➢ Gas composition (GCV/NCV/SG)

➢ Billing frequency: Fortnightly, Energy Billing  along with volume
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Gas Reconciliation  In PNG Segment

➢Gas flow & Metering in PNG Supply Chain

➢Monthly FRS loop wise gas reconciliation.

  

➢Gas reconciliation in SCM.
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Field/District Regulating Stations(FRS/DRS)

➢ Meters:  USM/TFM/ RPD (Accuracy – 1%)

➢ Reading collection:  Manual or Automatic

➢  Flow Computers: (AGA –P,T and Z) or EVCs

➢  Volumetric readings collected

➢ High variation in flow

➢ No real time composition update/ periodic manual update/no update

➢ Power issue / Solar based power

Metering System: Challenges
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Customers: Industrial &Commercial 

➢ Large Industrial & Commercial

▪ Meters: TFM/RPD  with EVCs

▪ Reading collection: AMR 

▪ Billing: Fortnightly

 

▪ Manual correction factor: without EVC

▪ Actual load Vs demanded load

▪ Tampering with metering, Caging done

Metering System: Challenges
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Customers: Industrial &Commercial(Cont..)

 
➢ Small Industrial & Commercial

▪ Meters: RPD or Diaphragm

▪ Reading collection: Manual (uncorrected)

▪ Billing : Monthly

▪ Manual correction factor

▪ Tampering with meter

▪ Aging of meters

Metering System: Challenges
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Domestic Customers

▪ Meters: Diaphragm (Accuracy +/-3% & +/-6%)

▪ Reading collection: Manual(Bimonthly or estimated)

▪ Billing frequency :Bimonthly (Best)

▪ No correction for T, P and Z

▪ No fix date , duration variation ( 50-80 days)

▪ Ageing effect on meters

▪ Seasonal variation due no temp compensation 

Metering System: Challenges
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Gas Reconciliation In CNG Segment

➢ Gas Flow & Metering at CNG station

➢ CNG stations Gas Reconciliation in KG’s 

➢Daily/fortnightly/Monthly Gas reconciliation in KG’s

➢ Exception 
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CNG Stations

➢ Meters: Mass Flow Meters( Accuracy 0.5%)

➢ Batch wise Billing, Totalizers

➢ GA wise Conversion factor applied (based on specific 

gravity) to convert mass into volume for accounting and 

reconciliation.

➢ Tampering with compressor/Dispenser metering

➢ Arrangement of seal placement 

Metering System: Challenges
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Gas Reconciliation in CGD

Unaccounte

d Gas

Quantity 

Purchased

SALE (CNG 

+PNG)

+

System Usage 

Gas

➢Unaccounted Gas is calculated as follows. 

         Gas Quantity purchased – (CNG sale +PNG Sale + System usage GAS)
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Problems of existing systems

➢ Contract time issue: Reading collection at 6:00 am

➢ Manual reading collection: Correctness of the readings

➢ Wrong Meter Readings (WMR Cases)

➢ House lock cases : Estimate billing cases

➢ Wrong Billing :Correction factor/ conversion factor

➢ Meter selection: Suitable to cover flow variations

➢ Seasonal variation in domestic billing

Metering System: Challenges
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New Metering Technology

➢ AMR Meters:  Meters fitted AMR System Pulse readers 

➢ Reading Collection Modes: Walk-by, Drive-by and Direct to 

server

➢ New type of meters- Ultrasonic Meters, Thermal Meters, 

➢ Prepaid Meters

➢ Provision for self Billing for Domestic customers

➢ Prepaid meters solution 

Metering System: Solutions
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Key Challenges

➢ How to manage large no. of customers and meters

➢ Adoption of technology:  

1. Retrofitting(MIU on existing meters)- OCR, Pulse readers

 

2. Replacement of old meters

➢ New type of meter procurement for new customer

➢ Selection of communication media- LoRa WAN, GSM/ 

GPRS and Zigbee etc. 

Price of the tech is key challenge

Metering System: Solutions
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Key Challenges: Gas loss Detection

➢ Difference in metering technology from CGS to CNG & PNG 

Customers

➢ Very Large & scattered network (Specially Low Pressure N/W)

➢ Real time gas reconciliation (Overall & PNG segment)

➢ Billing/Metering Challenges in Domestic segment

➢ Difficulty in leak detection specially in low pressure network

Metering System: Solutions
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IT support [Emerging smart metering and billing] 

• Requirements: Interfacing of AMR systems with 

SAP/ Billing software’

• Data Analyses: Customer buying pattern analysis, 

Payment tracking, Gas theft analysis

• Tampering Alarms  etc.

Metering System: Solutions
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  SMART CITY GAS DISTRIBUTION TOPOLOGY 

CNG Station

Industries

Kitchens

Cloud server

Clod

Metering System: Solutions
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Summary

➢ Timely readings: Reading collection at 6:00 am

➢ Automated Collection: Correctness of the readings

➢ No Wrong Meter Readings (WMR Cases)

➢ Zero House lock cases : Nil Estimate billing cases

➢ Correct Billing :Correction factor/ conversion factor

➢ SMS/ email alerts in case of any abnormality.

➢ Better gas reconciliation(LUAG)

Metering System: Solutions
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Thanks

METERING AND BILLING 
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➢ Specific  Gravity  of Gas =  Density  of  Gas  (1)

                                                     Density  of  Air 

    

➢  Specific  Gravity of Gas * Density  of Air  =  Density of   Gas

 We know that,    Density of Gas  =  Mass of Gas / volume of Gas

     

 By  eqn. (1)

  

➢  Specific  Gravity of Gas * Density  of Air * Volume of Gas =Mass  of 

Gas

➢  Density  of air at 15 degree centigrade – 1.225 kg/ m3

➢  Volume of gas = (
𝟏

𝑺𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒈𝒓𝒂𝒗𝒊𝒕𝒚 𝒐𝒇 𝒈𝒂𝒔 ∗𝟏.𝟐𝟐𝟓𝟏𝟔𝟗 
) ∗ 𝑴𝒂𝒔𝒔 𝒐𝒇 𝒈𝒂𝒔 (𝒌𝒈)

Methodology of Calculating Conversion Factor
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Disclaimer 

The information and data contained in this 

presentation and the associated slides is based on 

various public and private sources related to Gas 

Industry and provides general information. The 

presenter does not accept any responsibility with 

respect to the accuracy and completeness of the 

information contained in this presentation.

Accurate Metering & Custody Transfer
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Optical Character Reader (OCR) based AMR for Domestic 
consumers

OCR

Concentrator Inside

Smart Metering Solutions
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Smart Metering Solutions

Retrofitting of legacy meters
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Smart Metering Solutions

Smart Meters:- Diaphragm and Thermal type 
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Pilot trail of Pre-paid metering system at 

I&C customer has been completed.

Implementation of Pre-paid metering system for Industrial and commercial 

customers

Implementation of AMR system for Industrial and commercial customers having 

daily consumption more than 10 SCM.

Procurement of smart meters for all future requirements in domestic segment.

Procurement of pre-paid meters for domestic customers

Retro fitment of existing domestic meters. 

Smart Metering Solutions
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Automated Metering System

Optical Character Reader (OCR) based 

AMR for Domestic consumers

Smart Metering Solutions
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Technology Options

Automated Metering System
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Technology Options

Automated Metering System  Template
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