Atherstone EM to WM Transfer nationalg rid

Measurement Error WM014
NGGD Ref no. MER/UKD/182/13

Over-registration of 12 Mscm

Start Date: 14 March 2012

End Date: 20 February 2013
Discovered: 20 February 2013
Corrected: 20 February 2013
Reported: 21 February 2013

Reported Flow was: 29 Mscm
Recalculated Flow is: 17 Mscm

Inter-LDZ TransferK EM LDZ

Unless stated otherwise all volumes are for the real dry gas at ISO Standard Reference conditions of 15°C and 1.01325 bar.
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Atherstone Inter-LDZ Transfer Installation
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nationalgrid
BACKGROUND

Gas is supplied to part of the UKD network via the EM to WM Inter-LDZ
transfer. The Atherstone installation forms part of this transfer. The site meter
system comprises a twin stream rotary turbine meter. The Offtake feeds a
medium pressure system via pressure controlled regulators. The relative
density and calorific value is measured with a Tracker.

On the 19th February 2013 the Measurement and Process Group of Network
Integrity was contacted because the technicians performing the detailed
T/PR/ME/2 validation had some queries regarding the CP1 test.

Upon investigation, it was established that the flow computer was discovered
to be calculating the density and compression factor Z incorrecily.
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CAUSES nationalgrid

Following the swapping of an Omni flow computer CPU to deal with on board
battery backup failure, a different version of EPROM firmware was
iInadvertently deployed. Whilst this was still applicable to a gas application, the
version in question was not fully compatible with the OmniCom version that
was resident on the supervisory system.

No obvious incompatibility was noted at the time, but from retrospective study,
it is believed that at least one Modbus data location had changed/been
introduced between the respective firmware versions. Following a later
attempted full T/PR/ME/2 validation, it was noted that the density calculation
was not being undertaken appropriately. Further investigation revealed that
the compression factor Z was being reported in excess of 1. The route cause
was traced to an inappropriately set Base Pressure figure in the Fluid Product
setup area in the firmware that was installed. Such a configuration option is
not available in the present NGGD normally deployed versions of firmware.
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Omni 6000 Flow Computer CPU (EPROM-type)
Back-up Battery and EPROM Location
plus OmnICom Start_up Screen Copyriggt Onni Flow Computers. Inc. 1991-97

781 Corporate Dr.. Suite 388
Stafford,. Texas 77477
Tel: <281> 248-6161 Fax: (281> 248-6162

Uersion 27.71.37 — (B4/81-98> S/N 827159
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CAUSES (CONT)

OmniCom, installed on the supervisory system did not display this erroneous
Base Pressure value in the Fluid Product setup area and all impressions
given lead the operative to conclude that all was well with the resulting
installation.

It is concluded that the firmware which was inadvertently installed was of a
later build to that normally installed by NGGD and that the earlier version of
OmniCom was not able to address the data point in question. In the absence
of the capability of OmniCom to configure this parameter, it is concluded that
the inappropriate default value (together with default engineering units) was
auto-set by the firmware without the technician's knowledge.

As a result, the reference conditions for the AGAS8 calculation were
inappropriately set which resulted in incorrect density and compression factor
Z derivation. This in turn impacted upon the reported flow rate.
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CAUSES (CONT)
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Following extensive testing in a controlled environment, it was concluded
that the unintended setup resulted in a calculation that was not always
repeatable. For this reason, it was decided that gas density would be
recalculated from first principles using CV, RD, CO2, P and T and the AGAS8
Gross Characterisation method before applying the flow calculation. This
reconstituted flow was then compared with the reported flow to derive
appropriate correction factors for the duration.
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RECOMMENDATIONS AND LEARNING

As a general principle, and unless instructed otherwise, the same firmware
version shall always remain resident pre/post works.

In the event that an exchange CPU is intended to be deployed to undertake this
work, and it is not populated with the correct version of firmware, it is
permissible, with care, to remove the EPROMSs from the outgoing CPU and
install them into the incoming CPU.

In addition to applying standard pre and post checks, it is also recommended
that additional attention is paid to the calculated compression factor Z and
density. Any suspect values are required to be investigated before declaring the

work complete.
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ACTIONS UNDERTAKEN

¢ Networks have been briefed 4 March 2013 in writing and again in
person 14 March 2013 in a metering review meeting

e Procedure reviewed

o Entire NGGD fleet studied for residence of appropriate firmware
e Error assessed and quantified
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Incorrect Flow Metering Calculation Brought About Following Omni Flow Computer CPU
Changeout to Address On Board CPU Battery Failure Issus

Beguirement

As a general principle, and unless instructed otherwise by the Measurement and Process
Group of Network Imtegrity, the same firmw are version shall always remain resident pre and
post works.

Incident

Following the swapping of an Omni flow computer CPU fo deal with on board battery backup
failure, a differant version of EPROM firmware was inadvertantly doployed. Whilst this was
still applicable to a gas application (as opposed to a liquid), the version in question was not
fully compatibla with tha OmniCom version that was resident on the suparvisory system.

Mo obvious incompatibility was noted at the time, but it is believed that at least one Modbus
data location had changed botween the respective firmware varsions. Following a later
attempted full T/PR/ME 2 validation, it was noted that the density calculation was not baing
undertaken appropnately. Further investigation revealad that the Compression Factor, 7 was
being reportad in axcess of 1. Tha route cause was traced to an inappropriataly sot Basa
Prassura figure in the Fluid Product setup area in the firmware that was installed. Such a
configuration option is not available in the NGGD normally doployed v n of firmware at
this time.

CmniCom, installed on the supervisory system did not indic alue and all impressions
given lead the operative to conclude that all was well with =Ylting installation. Upon
investigation, this configuration paramatar could only ba ad on the front panal of the
Omni flow computer itself.

It is concluded that the firmware, which was ingg
normally installed by NGGD at this tima and t  Comparative aarlier version of OmniCom
was not able to address the data point(s) i n. In tha absence of tha capability of
OmniCom to address the data point(s), it j umad that the firmware used a default value
(together with default engineering units pulate this part of the configuration.

nstalled, was of a later build to that

As a result, it is suspectad that }Qanca conditions for the AGAS routina wars
inappropriately sat which result ncorrect density and compression factor darivation. This
in turn causad the reportad mt{'r & to ba incomect.

Minimum Hsoommend{ hen Undertaking Omni CPU Battery Replacement
= Priorto co ncang, ensure that no alamms are present on the Omni flow computer or DANINT
acresn.

= Capture the pre-check prevailing operating condition including FP. FT, density. Compression
Factor Z, flow rate

=  Make necessary preparations with DNCGC, GMCC and plant etc

#  Lze the front panel of the Omini fiow computer to detemine existing vabues for Local Gas
Treatment manual fixed injection rate % and Local Gas Treatment low flow injection rate %
See Motes section below for detais

=  Perdorm appropriste CF tests (=g CP1, CP2, CP4, CPS, CPE) and kog results inta HPMIS
together with reason for undertaking said tests

= Capture as found OmniCom configuration file and save on yesterday’s date in accordance with

the established naming comvention specified in T'PRME2 pant 3 s=ction B GEMERAL

REQUIREMENTS

Cloze OmniCom

Reopen OmniCom and open file just saved

Ensure integnity of opened file by checking for no messing menus etc

If the file is deemed io be cormupt, repeat process until comected.

Take note of the firmware version and checksum loaded into the existing CPU (carefully view

thee EPROM labels - all nomenclature)

Incoirect Fiow Melening Calculsbon Brought About Following Omnl Fiow Computer CPU Changaout to Address On
Board CPU Battery Fallure Issu8 v2.00C

Rev O
1 March 2013 Authior: A Anch, Measurement and Process Group Pegeno. 10l 2
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Backup Battery Replacement Guidance
{Incarporating configuration, calibration and password settings
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\* to allow a suitably competent personto undertake CPU back-up battery
Q replacernent ina confrolled and robust ramner whilst miti gating against amy
anticipated resulting metering integnty issues. This procedire may be uzedin
- whiole or inpart or in conjunction with other procedures as necessary.
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IN SUMMARY nationalgrid

Issue understood

Robust methodology deployed
Simple calculation

Impact known

Error relates to a part of the total EM to WM transfer (difficult to
spot the issue by inspecting the aggregate flow)

Atherstone is a pressure-controlled site (difficult to obtain meaning
from pre and post flow checks)

Compression Factor Z (at operating conditions) from the flow
computer provided the main alert that something was wrong.
Compression Factor is not routine check parameter.

Compression Factor Z in process data files uploaded to HPMIS is
sourced by the supervisory system on site from a gas
chromatograph and as such will be Z at reference conditions as
opposed operating conditions. In the case of a Tracker only build
(i.e. Atherstone), the value in the file is always zero.
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Action Edit Query Block Eecord Field Help ‘Window

M &H&N

%8 Audit Data

Audit Data From Database From File Header
Location _J iATHERSTDNE Location 1.&.THERSTONE |
Instrument ]EUHOMETERS PEM 1 EO1 204559900 Instrument |EI:I1 204559900 Stream |_3_

Gas Day [13-FEB-2013 SC95 Reference  |ATHE OF_OC Processed |ERIRIEINAT

Sample Point |':' WM File Hame ]HEIEEH 01350213203

Time | 13-feb-2013 05:57 N T B S ]—1 P Izi
CV(dry) (MIim?) | 3922963 S i -
L1] 1=
CV(wet) (MIim?)
] Tracker CV (MJim?} | 39.23024

RD :
Tracker RD | £247005

Comp Factor
Station Stream

CB+ (% .
el | 13111 14 | 1015595

Inst Yol (scmvhr)
32463965 (ag) | 514.4512 (64
r

Propane (%)
i-Butane (%)
n-Butane (%)

Inst Energy ]
h
Integrated Vol (scmj | 27902444 | 14710
| 1093725 | 12342

Integrated E Gl
neo-Pentane (%) egrated Energy (G.J)

i-Pentane (%)
n-Pentane (%)
H2 (%) 2.44

Methane (%) 92,75
CO2 (%) F2E4E3 Total (%) Carrier Gas 1

Pressure (BarG) Temperature (2C)
o 0
o I 0

Calibration Gas

Test Gas

0
0

l
|
Sample Gas | 1595048 | 7 530971
|
]

Ethane (%) 312 | Carrier Gas 2
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IN SUMMARY (CONT) nationalgrid

Given the nature of this error, NGGD believes that it is not necessary
for an ITE to be appointed. This belief is based upon the fact that
whilst the size of the error is significant for the installation in question,
owing to the fact that RbD shippers within each LDZ are the
counterparties, the total sums of money changing hands will not
substantial. The energy in cash terms will be debited to shippers
(RbD) within one LDZ, based on their market share within that LDZ,
and will be credited back to shippers (RbD) in the other LDZ based on
their market share in that LDZ. This will mean that some shippers will
receive a net credit and some a net debit. In addition, Atherstone
forms part of an aggregate EM to WM transfer, so only part of that
total is affected.

The nature of the error is not one that we believe would benefit from
the appointment of an expert and it may in fact only serve to delay the
resolution of the error. We have approached NTS and they are willing
to go through the normal check and balance that they apply to all
meter errors.
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end of presentation
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