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Understanding Calibration, Verification and @
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Calibration

e Comparing against a
standard and remedial
action to minimize error.

e Purpose: To improve
accuracy of meter

e Accuracy
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Validation

Verification Validation
e Comparing against a ¢ Proof that system / meter
standard and performs as intended
confirmation that e Purpose: To prove the
accuracy is achieved process works reliably.

e Purpose: To confirm we
have the right instrument

e Compliance e Performance
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Why it’s important g
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Builds Prevents out
confidence of

with specification
customers results

Avoids costly
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and
investigations

Meets
expectations
of regulators




Verification of Volumetric Flow Meters ®

MGL has installed a flow test bench for verification of following Volumetric flow meters: ARG
» Diaphragm,
» Thermal
> Rotary,
» Turbine,
» Ultrasonic Flow meter
Test condition: Air at atmospheric conditions

Characteristics:

* Flow measurement using Sonic nozzles
* Measurement ranges from 0.01 to 1000 m3/hr (G1.6 to G650) Sonic Nozzle
e Calibration & Measurement Capability (CMC): +/- 0.28%
e Consists a Nozzle drum of 06 nozzles and small nozzle rig of 10 nozzles
Features:
* Automatic selection of nozzle combination and system checks
* No manual efforts required for logging of measurements
» System generated verification certificates
* Best long-term stability (nozzle recalibration period: 10 years) .
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Natural Gas Meter
Testing Center




Verification of Volumetric Flow Meters N
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System capabilities:

Calibration of 06 Diaphragm meters simultaneously OR 01 gas meter (rotary,
turbine, USM) up to 1000 m3/hr OR G650

System components:

Test bench for simultaneously testing 06 small diaphragm meters (G1.6 to
G6)

Test bench for testing large meters (RPD, Turbine, USM)
Nozzle drum containing 06 nozzles of high flow

Nozzle register containing 10 nozzles of smaller flow
Vacuum blower (30kW): For generation of higher flow
Vacuum pump (1kW): For generation of smaller flow

Data acquisition system: For measurement of parameters and operation
control
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Verification of Volumetric Flow Meters

Nozzle Drum

Drum inlet

Locking cylinder

Valves

Nozzle Register



Verification of Volumetric Flow Meters N
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General conditions for Testing Laboratory
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 Temperature measurement and control: 23 °C +/-1°C

e Relative Humidity measurement and control: 45 - 65 % RH (IEC 60068

guidance)

e ESD (Electro-static discharge) dissipative flooring: Static dissipative

conductive vinyl flooring (IEC 61340-5-1)
* Earth grid system
 Dedicated Instrument earth (IE) bar
e Illumination: more than 500 lux (EN 12464-1)

 Power supply through UPS
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Digital Calibration practices N
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* Digital Signal Processing:

— Traditionally instruments provide analog outputs (4 to 20 mA). ADC (analog to digital
converters) remove error in this measurement and conversion thereby improving
accuracy of the system.

e Standardised calibration procedures:
— Digital workflow defined in the system will be executed without any deviation
 Datalogging:

— Human errors in data logging are eliminated when the system directly captures the data
from instruments

* Electronically generated certificates:
— System generated certificates are issued to customers with date and time stamp.
— System is designed for fast retrieval and ready for audits
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Data integrity and auditability )

IAAHANAGAF
GAS

e Stronger alignment with quality standards and audit compliances:

— Itis easier to demonstrate control over calibration during audits

— Instead of assembling records manually, quality team can generate reports from system

* Use of QMS (Quality Management software)

— Audit findings, nonconformances can be tracked for completion.

* Electronically stored records

— System provides traceable and tamper — evident records.
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Resolution to
customer complaints
of over-charging /
fast meter
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Benefits to CGD

v/

Testing of new
meters
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Estimate usable life
of meters especially
Diaphragm, Thermal
(make-wise, size-
wise analysis)




Way forward »
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e Accreditation of Volumetric Flow meter testing laboratory according to
ISO/IEC 17025: General requirements for the competence of testing and
calibration laboratories

e Set up of Mass Flow meter testing laboratory
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Thank You...
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