
 

  

 

   

  

 

 

 

Report Title: 

 

Grain LNG Terminal MP Main Export Meter - Meter 
Error Report 

 

Document Number:  KBEL R0003 

 

Issue Date: 

 

23rd November 2020 

  

 

 

 

 
Revision Date Purpose of Issue Author Check Approved 

D1 October 2020 Initial Draft for GLNG Comment K Bradley   
A 23rd Nov. 2020 Client Acceptance K Bradley   

      
      
      
      

 



Grain LNG Terminal MP Main Export Meter - Meter Error Report 
Document Number: KBEL R0003 

 

Document Revision Rev A  Page 1 of 26 
 

Contents 
 
1 EXEUCTIVE SUMMARY ........................................................................................ 3 
2 INTRODUCTION .................................................................................................... 5 
3 BACKGROUND ..................................................................................................... 6 

3.1 Determination of the Last Good MP Main Meter Reading ........................... 7 
3.2 When Did Transmitter S/No. 801699/2000 Enter Service ............................. 7 
3.3 When Was The Temperature Mis-measurement Rectified .......................... 8 
3.4 Second Replacement Temperature Transmitter S/No. 5120354 ................. 9 

4 IMPACT UPON THE OMNI MEASURED TEMPERATURE ................................ 10 
5 ERROR QUANTIFICATION AND IMPACT ......................................................... 11 

5.1 Verification and Analysis of Reconciliation Data ....................................... 11 
5.2 Reconstructed Export Flow Rate and New Daily Energy Totals ............... 12 

6 CAUSES .............................................................................................................. 13 
7 RECOMMENDATIONS AND LEARNING ............................................................ 13 
APPENDIX A ............................................................................................................... 14 
  



Grain LNG Terminal MP Main Export Meter - Meter Error Report 
Document Number: KBEL R0003 

 

Document Revision Rev A  Page 2 of 26 

INPUTS 

Document or File Reference Title Status / Revision 

Penspen Report 12439-10095 
Re-validation of MP Export, Export 
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Gas Fiscal Metering Systems 
February / March 2019. 
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Metering Data 201806.xlsx 
MP Main export meter 
reconciliation data for June 2018 

Issued 28/07/2020 
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MP Main export meter 
reconciliation data for July 2018 

Issued 28/07/2020 

Metering Data 201808.xlsx 
MP Main export meter 
reconciliation data for August 2018 
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Metering Data 201809.xlsx 
MP Main export meter 
reconciliation data for Sept. 2018 

Issued 28/07/2020 
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Metering Data 201901.xlsx 
MP Main export meter 
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Issued 28/07/2020 

Metering Data 201902.xlsx 
MP Main export meter 
reconciliation data for Feb. 2019 

Issued 28/07/2020 

GIN data.xls 
Reported Terminal Sendout (e-mail 
attachment from Mr M MacKenny  
dated 23rd July 2020  

Issued 23/07/2020 

Isle of Grain LNG Importation 
Facility - Electrical Inspection 
Hazardous Area Checksheet 

MP Export Flow Temperature, tag 
No. TT201A Initial Inspection.  

14th Feb. 2019 

Terminal Export Report for gas day 
6th Feb. 2019 

Grain LNG 24Hour Export Report 07/02/2019 

Terminal Export Report for gas day 
7th Feb. 2019 

Grain LNG 24Hour Export Report 08/02/2019 

Terminal Export Report for gas day 
11th Feb. 2019 

Grain LNG 24Hour Export Report 12/02/2019 

Terminal Export Report for gas day 
12th Feb. 2019 

Grain LNG 24Hour Export Report 13/02/2019 

Terminal Export Report for gas day 
13th Feb. 2019 

Grain LNG 24Hour Export Report 14/02/2019 

Terminal Export Report for gas day 
14th Feb. 2019 

Grain LNG 24Hour Export Report 15/02/2019 
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1  
 

In June 2018 the MP Main (38 Barg) export metering system at the Grain LNG terminal which 
meters the energy flow from the Grain Terminal to Scotia Gas Networks 38 BarG Local 
Distribution Zone developed a fault which resulted in the MP Main meter suspect alarm toggling 
on and off for some two and a half weeks between the 19th June 2018 and the 6th July 2018.  

In order to clear the meter suspect alarm, at around 11:00 AM on the 6th July the site 
maintenance team replaced the faulty MP Main meter temperature transmitter tagged TT-210A. 
However the replacement temperature transmitter had its 4 to 20mA output  ranged from  (minus) 
-20 to +50 deg.C, which differed to that of the faulty temperature transmitter and also MP Main 
Omni flow computer temperature input which had an input span of -10 to +40 deg. C.  

The mis-match between the replacement temperature transmitter output and the Omni flow 
computer temperature input introduced a mis-measurement into the MP Main (38 BarG) export 
metering system (denoted FIQ210SC) which persisted for over 7 months until the mis-
measurement was discovered and rectified on the 12th February 2019 during the 2019 MP Main 
meter validation.  

The impact of the temperature transmitter fault and the subsequent meter temperature mis-
measurement that occurred between the 19th June 2018 and the 12th February 2019 has been 
determined to equate to an energy under delivery from the Grain LNG Terminal to the SGN LDZ 
of 85,630,482 KWh. 

 

Site Name Grain LNG (38 BarG) MP Main  

Local Distribution Zone (LDZ)  SE (South East - Scotia Gas Networks)  

START DATE (actual) 
19th June 2018 The MP Main meter suspect 
alarm is raised. 

LAST GOOD DATE 18th June 2018 

END DATE 
12th Feb 2019 
When the temporary transmitter was re-ranged 
to achieve an ME/2 Pt 3 CP12 PASS. 

SIZE OF ERROR 
(Reconciliation is not normally required if 
the overall error is under 0.1%) 

The size of the error is calculated to be 
a1.1756% over report, an under delivery of 
85.630 GWh against a reported MP Main 
delivery of 7283.859 over the meter suspect 
alarm and temperature transmitter mis-
measurement period. 

ESTIMATE (Y/N) N 

ROOT CAUSE 
The installation of a temporary replacement 
temperature transmitter to resolve the re-
occurring MP Main meter suspect alarm.  

ANALYSIS 

Reconciliation data (with 1 minute resolution) 
for the MP Main meter system, covering a gas 
day period from the 1st June 2018 through to 
the 14th February 2019 was analysed and used 
to reconstruct the MP Main daily export energy 
flows to determine the error. 

METER TYPE Turbine 

AUTHOR Kevin Bradley 
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CHECKED BY  

ACCEPTED BY SCOTIA 
GAS NETWORKS 

 
 

RECONCILATION 
Distribution Transportation 

  

 
The calculation for the overall error is taken as the aggregated daily difference in delivered 
energy caused initially by temperature transmitter serial number 802517/2000 developing a fault, 
then by the introduction of the temporary replacement temperature transmitter serial number 
801699/2000 divided by the reported energy quantity over the transmitter fault and subsequent 
mis-measurement period. 
The overall calculated error is 1.1756% which equates to an energy under delivery of 85.630 
GWh) for the period 19th June 2018 to 12th February 2019) against the original reported energy 
quantity values, refer to Appendix A for full details.  
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The Grain LNG Terminal is located on the Isle of Grain peninsular in Kent. The terminal has 
facilities to unload Liquified Natural Gas (LNG) from LNG carriers berthed at either of its two 
jetties on the river Medway. The unloaded LNG is stored in large cryogenic tanks until it is 
required to be re-gasified and exported to either the National Gas Transmission System (NGTS) 
that is owned and operated by National Grid Gas Transmission (NGGT) or the Local Distribution 
Zone (LDZ) that is owned and operated by Scotia Gas Networks (SGN). The stored LNG can 
also be loaded on to LNG trucks for export by road tanker or be reloaded be back onto LNG 
carriers for re-export by ship.  

The terminal has four principle gas export pipelines, two of which connect Grain Terminal to the 
NGTS and the other two connect Grain Terminal to the SGN LDZ. 

Gas flows from the Grain terminal to the SGN LDZ are metered by two independent metering 
systems one tagged FIQ210SC which meters the gas flow to the MP Main (38barG) and the 
other tagged FIQ215 meters the gas flow to the LP Main (2barG). 

The gas flows from the Grain LNG Terminal to the SGN LDZ are captured by the Gas 
(Calculation of Thermal Energy) Regulations G(CoTE)R and as such are regulated by the Office 
for Gas and Electricity Markets (OFGEM). 

The MP and LP metering assets that collectively form the MP and LP export metering systems 
are collectively owned operated by Grain LNG and SGN, where Grain LNG own the primary 
turbine meter, secondary instrumentation and Omni flow computer and SGN own the OFGEM 
directed gas chromatograph and the associated G(CoTE)R determination and compliance 
system denoted the FWACV system.  

Being captured by G(CoTE)R the MP and LP metering system are required to be validated in 
accordance with Joint Office of Gas Transporters procedure reference T/PR/ME/2 Part 3. 

The output signals from the meter secondary instrumentation (the meter pressure and meter 
temperature measurements) on both the LDZ metering systems are transferred to the respective 
Omni flow computer via 4-20mA analogue signals. 

When the importation terminal was commissioned in 2005 the MP Main metering system 
comprised of both high and low range meters and a single Omni flow computer which summated 
the flows from the high and low range meters, however as the low range meter was not used 
(was only subjected to validation flow) the meter was subsequently isolated and removed, this 
is why the reconciliation data for the MP Main meter is assigned an A suffix to denote it relates 
to the high range meter.  

The terminal utilises a gas export reporting system denoted GIN  (Gas Inventory Nomination) 
to report daily terminal energy export and this system reports the combined end of gas day 
figures from both the MP Main and the LP Main as a single value, consequently the Reported 
LDZ Allocation  values presented in Table 1 within Appendix A of this report relates to the 
combined end of gas day energy quantity delivered by both the terminals MP and LP export gas 
systems. 
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During the 2019 annual validation of the MP export metering system (system tag FIQ210SC) 
which commenced on the 12th February 2019, a mis-match between the range of MP Main meter 
temperature transmitter tag No. TT-210A, serial No. 801699/2000 and the MP Main Omni flow 
computer (FIQ210SC) 4 to 20 mA, meter temperature input was found.  

The As Found temperature transmitter serial No. 801699/2000 was subsequently re-calibrated 
on the 12th Feb. 2018 to achieve an ME/2 Pt3 CP12 PASS, refer to Penspen MP Validation 
report 12439-10105 As Left  record sheet.  

The 2018 MP Main meter validation report identified that in February 2018 s Left  serial 
number of temperature transmitter tagged TT-210A was 802517/2000, yet by February 2019 the 
serial number of temperature transmitter tagged TT-201A has changed to 801699/2000. 

In June 2018 temperature transmitter tagged TT-210A, serial number 802517/2000 developed 
a fault which caused the MP Main meter suspect alarm to toggle on and off for some two and a 
half weeks.  

To clear the meter suspect alarm the terminal maintenance team replaced faulty temperature 
transmitter TT-210A, serial number 802517/2000 with a temporary temperature transmitter, 
serial number 801699/2000 then ordered a new replacement temperature transmitter. 

The temporary temperature transmitter, serial number 801699/2000 was configured for a range 
of -20 to +50 deg. C which differed to the original unit which was ranged -10 to +40 deg. C and 
resulted in the Omni flow computer temperature input range not aligning with the output from the 
temporary temperature transmitter. This mis-match between the temperature transmitter output 
and Omni input range introduced a mis-measurement error into the MP Main export flow 
measurement system that persisted for over 7 months until revealed and subsequently corrected 
on the 12th February 2019 during the 2019 MP Main meter validation.  

Following completion of the 2019 MP Main measurement system validation on the 13th February 
2019, on the 14th February 2019 temperature transmitter TT-210A serial number 801699/2000 
was replaced with a new temperature transmitter serial number 5120354 having an output range 
of -10 to +40 deg. C.  

Later that gas day, (following completion of the 2019 MP meter validation and following the 
replacement of the temporary transmitter serial number 801699/2000) gas flow to the MP Main 
was re-established at 22:10 hrs on the 14th February 2019. 

Penspen then returned to Grain a month later on the 14th March 2019 to validate temperature 
transmitter serial No. 5120354 (that had been installed by the terminal maintenance team 
following completion of the 2019 MP Main validation on the 13th February 2019). 

Temperature transmitter serial number 5120354 achieved an ME/2 Pt3 CP12 As Found / As 
Left  PASS, refer to Penspen MP Validation report 12439-10105 so had no impact upon the 
validity and performance of the MP Main measurement system. 
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3.1 Determination of the Last Good MP Main Meter Reading 
Inspection of the MP Main meter suspect alarm history (tag No. FA210SC.DEVCTLA.PVFL[1]) 
identifies that the alarm started toggling on and off after 06:07 hrs on gas day 19th June  and the 
last time it cleared was just before 11:48 hrs on gas day 6th July.   

 
 

Inspection of the 1 minute reconciliation data file identifies the time stamp when the MP Main 
meter temperature transmitter first went over range to be at 00:31 hrs on the 20th June 2018, 
during gas day 19th June 2018. 

Consequently, the last good meter reading is deemed as the end of gas day meter reading for  
gas day dated 18th June 2018 that was recorded at 05:00hrs on 19th June 2018. 

 
 

3.2 When Did Transmitter S/No. 801699/2000 Enter Service 
The actual time and date when the original temperature transmitter (S/No. 802517/2000 was 
replaced by transmitter S/No. 801699/2000 is not available, this has resulted in the need to 
determine when temperature transmitter TT-210A was replaced.  

Inspection of the 1 minute reconciliation data files for June and July 2018 identifies the that there 
were three isolated instances when the MP Main meter temperature transmitter went under 
range. 

The first was on the 23rd June 2018 at 17:29 hrs (recorded temperature -10.316 deg.C) however 
the temperature data either side of this single below range event was dynamic and within the 
expected range. 

The second was on the 24th June 2018 at 16:22 hrs (recorded temperature -10.3129 deg.C) 
however the temperature data for the preceding hour and a half prior to the below range event 
was predominantly overrange with the largest single block of over range reading persisting for 
12 minutes. 



Grain LNG Terminal MP Main Export Meter - Meter Error Report 
Document Number: KBEL R0003 

 

Document Revision Rev A  Page 8 of 26 

The third under range event occurred at 11:19 hrs on the 6th July 2018 only this time the 
temperature data for the preceding 33 minutes was static, suggesting that the Onmi flow 

 while the transmitter loop could have been open circuit.  

Detailed inspection of the 1 minute resolution reconciliation data file for the 6th July 2018 between 
10:20 hrs and 11:50 hrs, identifies the following: 

 

 At 10:30 the flow is ramped down from 85,500 Sm3/hr to zero some 3 minutes later. The 
meter temperature is circa 31.5 deg. C  

 At 10:46 the export flow is zero and the meter temperature is 34 .4889 deg. C.    
 At 11:18 the meter temperature is still 34 .4889 deg. C having flat lined for 33 minutes.   
 At 11:19 the meter the meter temperature decays to -10.8538 deg. C. 
 At 11:20 the meter the meter temperature returns to 34.3237 deg. C. 
 At 11:21 the meter the meter temperature step changes to 28.5530 deg. C. 
 At 12.21 the meter temperature increases to 28.8112 deg. C. 
 At 12:28 flow to the MP Main is re-established.  

 

The Omni flow computer is configured to hold the last good value should one or both the inputs 
from the meter temperature or pressure transmitters be lost. 

The combination of 33 minutes of static data plus an under range reading is synonymous with 
the temperature transmitter circuit being disconnected (open circuit) to enable the transmitter to 
be changed.   

Inspection of the dynamic flow temperature data during the 15 minutes immediately prior to the 
33 minutes of static data identifies the MP Main flow temperature was circa 31 deg. C. Two 
minutes after the under range event, the Omni read the MP Main meter flow temperature as 
circa 28.5 deg. C a difference of some 2.5 deg. C.  

The point at which the temperature transmitter serial number 801699/2000 ranged -20 to +50 
deg. C entered service is therefore concluded to be 11:21 hrs on gas day 6th July 2018. 

 

3.3 When Was The Temperature Mis-measurement Rectified 
 
The Summary of Actions and Observations within Penspen report 12439-10105 relating to the  
2019 MP Main meter validation identifies that when Penspen arrived on site on the 12th February 
2019, on collecting their Permit to Work they were advised that the MP main was in service and 
was not due to be isolated until 10:00 hrs, so Penspen visited the SGN site (within the Grain 
terminal) to organise the Gas Chromatograph data transfer check validation element. By the 
time Penspen had set up for the GC data transfer check, flow to the MP Main had been stopped 
and Penspen were given clearance to commence the MP Main validation. 
 
Inspection of the meter reconciliation data identifies that flow to the MP Main was curtailed at 
09:32 hrs on the 12th Feb. 2019. The serial data links which transfers data from the MP Main 
Omni flow computer to the terminal control system were isolated around 11:30 hrs on 12th Feb. 
2019. 
 
After the serial links had been isolated Penspen then commenced with the validation undertaking 
the AGA8 check followed by the pressure transmitter check then the temperature transmitter 
check which ail. Penspen noted that the transmitter serial number 
had changed so reset the transmitter range from -20 to +50 deg. C to -10 to +40 deg. C, the 
transmitter then obtained an ME/2 validation Pass . 
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It is concluded that the temperature transmitter error was rectified during the afternoon on 12th 
February 2019.  
Penspen completed the MP Main validation before midday on the 13th February 2019 and 
reinstated the serial links between the Omni flow computer and the terminal control system, at 
11:38 hrs when the energy counter value (tag No. FIQ_210SC_A_EFC) step changed from 
398056512 to 398311520. 

 

3.4 Second Replacement Temperature Transmitter S/No. 
5120354 

 
The Electrical Inspection Hazardous Area Checksheet for instrument tagged TT-210A identifies 
that the temporary temperature transmitter S/No. 801699/2000 was replaced by a new 
temperature transmitter serial number 5120354 on the 14th February 2019.  

Inspection of the 1 minute  resolution reconciliation data files for Feb. 2019 identifies that the 
meter temperature flat lined for a period of 37 minutes between 11:49 hrs and 12:26 hrs.  

It is therefore concluded that temperature transmitter serial number 5120354 entered service at 
12:26 hrs on the 14th February 2019 after Penspen had completed the MP Main validation on 
the 13th February 2019. 

This further transmitter change which was implemented after Penspen had completed the MP 
Main meter validation on the 13th February had no impact upon the validity of the MP Main 
measurement system as the output from transmitter serial No. 5120354 was ranged minus 10 
to +40 deg. C and was validated by Penspen on the 14th March 2019. Refer to the Penspen MP 
Validation report 12439-10105. 
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4  
 

The mis-match in the calibrated range of temperature transmitter TT-210A, serial No. 5120354 
range -20 to +50 deg. C and the MP Omni analogue temperature input -10 to +40 deg. C would 
give rise to the following temperature mis-measurement profile. 

 

 

As the two calibration curves intersect at a gas temperature of 15 deg. C and a loop current of 
12mA,  when the actual gas temperature is below 15 deg. C, the Omni would register a higher 
temperature than the actual gas temperature, as a result the Omni calculated line density would 
then be lower than expected, and result in the mass, volume and energy flow rates would being 
less than expected. 

When the actual gas temperature is above 15 deg. C, the Omni would register a lower than 
actual gas temperature, as a result the Omni calculated line density would then be higher than 
expected, and result in the mass, volume and energy flow rates being higher than expected.  

This is consistent with the observed step change to the recorded meter temperature either side 
of the recorded static data between 10:45 and 11:25 hrs on the 6th July 2018.   
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5  
Given that a meter temperature mis-measurement will impact upon the Omni calculated (AGA8) 
line density, calculated volumetric flow and ultimately the calculated energy flow, in order to 
quantify the impact of the temperature mis-measurement on the reported daily energy values it 
will be necessary to reconstruct the daily energy flows from the meter reconciliation data.  

Grain LNG provided reconciliation data with 1 minute resolution for the MP Main meter (refer to 
Excel data files denoted Metering Data 2018**.xlsx and Metering Data 2019**.xlsx identified in 
the report input section). These data files comprise of the following time stamped data sets: 

Parameter Data Tag Data Units 

Meter (High range) output frequency FIQ_210A_S HZ 

Meter (High range) Temperature FIQ_210SC_A_TMP Deg C 

Meter (High range) Pressure FIQ_210SC_A_PRS BARG 

Gas composition methane content FIQ_210SC_C1 mol% 

Gas composition ethane content FIQ_210SC_C2 mol% 

Gas composition propane content FIQ_210SC_C3 mol% 

Gas composition i-butane content FIQ_210SC_iC4 mol% 

Gas composition n-butane content FIQ_210SC_nC4 mol% 

Gas composition i-pentane content FIQ_210SC_iC5 mol% 

Gas composition n-pentane content FIQ_210SC_nC5 mol% 

Gas composition Hexane FIQ_210SC_C6 mol% 

Gas composition carbon dioxide content FIQ_210SC_CO2 mol% 

Gas composition nitrogen content FIQ_210SC_N2 mol% 

Export gas calorific value FIQ_210SC_CV mol% 

Meter (High range) applied K factor FIQ_210A_MF Pul/m3 

Export gas standard density  FIQ_210SC_A_BDN Kg/m3 

Export gas line density FIQ_210SC_A_DEN Kg/m3 

Export gas volumetric flow rate  FIQ_210SC_F Sm3/hr 

Export gas energy flow rate  FIQ_210SC_EF MMJ/hr 

Export energy counter FIQ_210SC_EFC MMJ 

 

5.1 Verification and Analysis of Reconciliation Data 
 

Before utilising the reconciliation data to reconstruct the daily energy export flows based on the 
corrected temperature and recalculated line density (using Gas VLE AGA8 Gas), the data was 
validated by:  

 Filtering out all meter temperature data points that were outside of the expected range 
(below -10 deg. C and above +40 deg. C). This identified a total of 256 data points (3 
data points being below -10 deg. C and 253 data points being over +40 deg. C) from the 
20th June up to the 6th July ranging from a single minute up to 12 consecutive minutes. 
Data remediation was applied using the average of the within range values either side of 
the out of ranges values.  

 Confirmation that the gas composition portion of a data set added up to 100%. 



Grain LNG Terminal MP Main Export Meter - Meter Error Report 
Document Number: KBEL R0003 

 

Document Revision Rev A  Page 12 of 26 

 Validation of the original Omni calculated line density against GasVLE running an AGA8 
Gas calculation applied to the original meter temperature, meter pressure and gas 
composition and comparison of the GasVLE result with the recorded Omni result. This 
identified the Line density tallied to at least 2 decimal places. 

 A check of the reconciliation data energy counter against the energy export as recorded 
withi  

The MP Main meter reconciliation data contained a short period of missing data, 41 consecutive 
minutes on gas day 26th June 2018. This was reconciled by applying a correction factor equating 
to 1.02847 (1+(41/1440)) to the reconciled energy quantity for the portion ((1440  41) / 1440) 
of the gas day where reconciliation data was unavailable.  

Also due to the change from British Summer Time to Greenwich Mean Time,  gas day dated the 
27th October was a 25 hour gas day, however the reconciliation data for gas day the 27th October 
only contained 1440 1 minute records equating to a 24 hour period. To correct for the missing 1 
hour of reconciliation data a correction factor of 25/24 (1.04166) was applied to the 24hours of 
reconciled energy flow to compensate for the missing 1 hour of reconciliation data. 

 

5.2 Reconstructed Export Flow Rate and New Daily Energy 
Totals 

As the reconciliation data for June and the early part of July identified that the meter temperature 
had gone out of range, corrections were applied to bring the temperature within range by 
averaging corresponding within range values either side of the out of range value.  

As temperature transmitter S/No. 801699/2000 is deemed to have entered service at 11:21 on 
6th July a correction equating to ((the recorded temperature minus -10) / 50 * 70 ) - 20 to rescale 
the recorded temperature as the calibrated range of transmitter S/No. 801699/2000 was then 
applied to produce the time stamped Corrected Temperature.  

The corrected temperature, the recorded pressure and the recorded gas composition was then 
fed into a AGA8 calculation (GasVLE, AGA8, Gas) to determine the corrected line density.  

To preserve the meter low flow cut off conditional logic was applied to only calculate the 
corrected volume flow if the recorded volume flow was above zero.  

The corrected volume flow calculation comprised of: 

FIQ_210A_S / FIQ_210A_MF * 3600 / FIQ_210SC_A_BDN * GasVLE Corrected line density (to 
produce Sm3/hr).  

The corrected energy flow calculation comprised of: 

The corrected volume flow * FIQ_210SC_CV / 1000 (to produce GJ/hr). 

The 1440, 1 minute instantaneous flows were then summated to produce the daily energy flow 
which was then converted to KWh by multiplying by 1000 / 3.6 and rounded to an integer.  

The Corrected daily energy flows were then compared to the daily reported (via GIN) delivered 
energy quantity and the difference in KWh and % established.    

Refer to the 3 master analysis Excel spreadsheets denoted: 

MP Meter Reconciliation Jun Jul Aug 2018 Master File. 

MP Meter Reconciliation Sept Oct Nov Aug 2018 Master File. 

MP Meter Reconciliation Dec Jan Feb 2018-19 Master File.  
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Table 1 below identifies: 

 The reconstructed exported energy quantity based on the corrected meter temperature 
between the 19th June 2018 and the 14th February 2019. 

 The daily difference in KWh s and % (of export), between the previously reported end of 
gas day delivered energy and the reconstructed end of gas day delivered energy 
between the 19th June 2018 and the 14th February 2019. 

 

Table 2 below identifies:  

 The overall impact of temperature transmitter TT-210A fault and the subsequent MP Main 
meter temperature mis-measurement on the previously reported daily energy quantities 
delivered from Grain terminal to SGN via the MP Main between the 19th June 2018 and 
the 14th February 2019. 
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