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2.Summary Table

Name of Project TransPennin&lectrification

Scheme Reference -

Primary Investment Driver Thirdparty with additional asset health drivers
Projectinitiation Year RIIOG1

Project Close Out Year RIIG2

Total Installed Cost Estimate (£) £21m

Cost EstimateAccuracy %) 84%

Project Spend to date (£) £800k

Current Project Stage Gate Detailed design complet@geeds; York / Selby)
Reporting Table Ref 3.01

Outputs incl in RIIG1 Business Plan Price Control Deliverable

T1/GD1 T2/GD2 T3/GD3

Spend apportionment
7% 93% 0%

3.Project Status and Request Summary

The UKGOMransportationplancallsfor a newhigh-speedrail network, linking London / to
Birmingham and then on to Leeds and Manchedteorder to linkManchester / Leeds / York
Network Rail are currently in progress with electrification upgsadenerally referred to athe
TransPennin&lectrificationprogramme ableto deliver faster journey times and significantly more
capacity betweernhe three cities.

The upgrade comprises several methods to increase rail capacity and reduce journey times, the
primary methodbeingelectrification of rail lines to &w use of faster electric or hybrid trains.
Overhead lines must be installed as part af #tectrification,this poses a considerable challenge
due to the Victorian architecture of most rail bridges in the area not providimaughclearance for
cabling.In addition to this, large sections of track are dual larechlimitsfaster services from
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passingslowerlocal servicetherefore a programme to install 2 more tracks along most of the route,
doubling the capacity, is also proposed.

North West and TransPennine: infrastructure and electrification improvements

East Coast Main Line
to Darlington, Newcastle and Scotland

West Coast Main Line
to Carlisle and Scotland

York
Windermere >Oxenholn'\e
Or— Bradford Leeds
VT -

o Selb;
New Pudsey O y

|
Blackpoo >Pres(on

Rochdale
Huddersfield
Wigan

Liverpool /
O—

Manchester
Victoria

Manchester
Piccadilly

w——  Planned capacity works, journey time

I Guiide Bridge improvements and electrification will transform
Manchester the railway across the north

Oxford Road

—  [mproved infrastructure to deliver increased
capacity and journey time improvements

s Existing electrified rail lines

s Electrification and infrastructure improvements
completed in 2015 have already delivered longer,
more modern electric trains reducing journey

. h
| @ HM Government & times on this route )

As part of the Network RallransPenningroject, our network will be impacted bgignificantworks

along the length of the rail lineifting of clearancdevelsabove the rails to allowinstallation of
electrification infrastructurewill require the raithg a demolition of all above rail infrastructure such
asour pipelineovercrossings or mains within bridge structsirashile widening of the tracks will

impact below ground crossings or parallel mains through heavy construction and encroachment on
minimum proximity distancesf our pipelines

During RIIEL wereceived formal removal notifications from Network Rail regarding high
pressure overcrossisgn West Yorkshireset between Leeds and York on fimnsPennineail line.
These overcrossings haden determined as preventative infrastructure for the planned
TransPennin&lectrification upgrade works.

There are twaaspectgo this element of thelTransPennin&lectrification Ridge Roadliversion and

NEBY2@Ft 2F | oyol NJ aghés afeNdy Beanidesigied ahdsorBedondNENE & & A
items have been procured, such as steel pipework and fittiagsthorpe Lanenetwork
NBEO2YFAIdzNI GA2y (G2 Fff26 GKS NBYzZegquirdland T | ™M1 0 NJ

acquisition prior to detaéd design being undertaken. Negotiation isgming regarding the
necessary land parcel, after which design will commence targdsgncompletion prior to the
end of RIIO1.

Due to restrictive timescaleboth overcrossingrojectswill have undergone full detailed design
throughoutRIIO1 to allow for expedited mobilisation ensuring the removal works are completed
within the 12-month timeframeas designated in the removal notices

In addition to the removal notices, a consultatibas ben opened regarding the line between
Dewsbury and Huddersfield to asséiss impact onthe environment and infrastructuref Network
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Rails scope of work$heseworksimpact acoupleof key assets in the Yorkshire Central and
Western system, most notablytgh pressure pipelines crossing a complex 3 track junetiaia
high-pressurespurto Thornhill Power station

Fundingbeing requestedsto manage the risks associated with having to undertake non
rechargeable works as a direct result of firansPenime Electrification upgrade scheniring
RIIG2.

4.Problem/ Opportunity Statement

a)Why are we doing this work and what happens if we do nothing?

Easements between utility infrastructure operators and Network Rail state any asset impacting the
2LISNIF 0AfAGeYT YFAYGSYyFryOS 2NJ dzLJANI RS 2F NI AE Ay TN
specifically: paragraph 6.4.1.3(b) of AnnexStandard Velyleave Conditions 2012f the licence for

gas pipelines and agreement for standard conditions dated 7 March 2014 entered into between (1)

Network Rail and (2) Northern Gas Networks Limited (NGN) (the Licence). In practice this states that

if any gas inmBstructure impacts a Network Railoject,they can request removal of the asset and

the utility operatormust comply at its own cost. In the instance a removal notice is semeddave

a period of 12 months to remove the assetoair own cost.

In RIIGL we havereceived official notice from Network Rail to remove two overcrossings from the
TransPennineoute west of Leedsvithin a 12month timescale. Under the notiage arerequired to
divert our apparatus.

Due to the continued uncertaintyoth financal and politicalsurrounding this projectyve contacted
Network Rail to request further clarification on project status to ensure the diversionary works were
still necessary prior to further expenditure.

We have been informed thae need not adheretotf mMH Y 2 y i K& Choweeidhe OS LIS NR 2 |
documentshave not been rescinded and as saclegal removahoticeremainsin in placeon both

crossingsWe require design completing see canbegin construction at the earliest opportunity

due to the complex natre and timescalginvolved in high pressure pipeline diversions.

In September 2019, separateconsultation was openefbr proposed electrification and track

widening works between Dewsbury and Huddersfi€lde to the short timescales prior to the R20
submission a desktop review of gas infrastructure impacted has been undertaken. A notable section
of the consultation is the proposed widening of tracks at Heaton Lodge Junction, this is currently a 3
lane pnction in which 2 high pressure pipelines cross underneath the rail lines. The installation of
overhead cabling and widening of tack corridoayimpact the safety and operability of these two
pipelines, therefore consideration needs to be given to thi fimpact of the works.

Failure to adhere to a removal notice puisin breach of easementegardingutilities infrastructure
over Network Rail asseffhereare severalegal avenues available to network rail to ensure no
detriment to their ability to ograte, such agnforcement of the notice orevoking of the easement
Additionally, breaching the national agreementeither ofthese instancesvould allow Network Rail
to preventuse of any gas infrastructure over network rail assets, significantlyatimggthe
remainder of the network.
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b) Under what circumstances would the need or option change for this pPoject

At presentwe havetwo removal notices served on high pressure overcrossioggever the 12

Y 2 y i K a @erigddmithin@Rich to completetie works has been put on hold until further notice.
We also have a consultation in place which states that Network Rail will apply to the Secretary of
State for Transport in autumn for a Transport and Works Act Order (TWAOQ) for the powers to
construct theHuddersfield to Westtown (Dewsbury) scheamed we know tese workswill impact

our gasinfrastructure

We expecbetween now and the end of RH®)in severg S | NJA Bat Metwor Raiproposel
upgrades to other sections of tirgailway line that wilimpact our assets and we will lbequired to
intervene on them at our own cost

We are requesting funding for ampsts incurrealuring RII@ due toli K I8t anél shifQ O &ih dza S

our pipelineeasementagreementsand will take the risk on the volume drcost of work required

during thisprice controlperiod. Howeverto LIN2 G SO0 2 dzNJ O dzadit@theSime@taintyA y i S NS :
over the timing of theElectrification projectwe are proposing to includ&unding for these works

under aPrice Control Delivero £ S 2y | Wdza S enkuiieou dNgtoinergloSothearQ o & A &
any costs if wk 2 yinQui any

c)What are we going to do with this proj@ct

Through the remainder dr11G1 we aim to complete detailed project design on b&tige Road
andAusthorpe Lane worksllowing the project to commence with minimal lead times. Until
Network Rail instructisto commence witithe removal workswe will not undertake any further
procurementnor constructionworks As an element of procurement has beenmpleted the lead
times for theRidge Road diversion have been reduced, allowing for a project phasing of both
projects acrosswo years. Londead items (26+ weeks) féwusthorpecan be procured during
construction ofRidge Road

A 1ull assessment willdbcompletedof the impact of theelectrification andrack wideningwvorks
betweenHuddersfieldand Dewsbunandrisk mitigation andliversiorary workswill be scoped.

d) What makes this project diffic@lt

The nature of higipressure overcrossings and Network Rail infrastructure presemteus

construction difficulties with diversion and removhligh pressure pipelingsrovide critical feed

and cannot be simply decommissioned and removed without reiefoient to retain supply.
Additionally,where the pipelines arsingle feed supplies, a temporary decommissioning is not viable
and hot tap / stopple operation on live higiressure pipelines is the only means of diversion.

Any works involving rail infrastcture add a new dimension to major construction projectswas
will be undertaking work®n one of the major transportation lines in the UK, there is additional
difficulty in acquiring licenceand track possessiomdNetwork Rail willmposewindowsduring
which works can be undertakehowever closing a major transportation route to facilitate an
overcrossings removak bore tunnellingoperation can add significant difficulty.

Ridge Roadailway linein the existing easemem$ the most coseffectivesolution. There are
severalrisks associated with diversion under rail lines, primarily the requirement of ensuring there is
no detrimental impact to line integrity. The botennellingmethodology being applied is an industry
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accepted means of diversiamder rail, and continual monitoring as the operation is underway will
ensure the diversion is completed safely.

Aushorpe Lanas more complexiNetwork Rail standards specify any undail crossing must be
perpendicular tahe track directionanddue to the urban location of the crossiagdthe domestic
properties surrounihg it, the Phase 1 methodologo tunnelunder the rail tracks unfeasible
Therefore we must liase with the local council to find a mutually benefidalution to ensure
successful delivery of the project.

Due to the Dewsburyg Huddersfieldscoping processommencing within recent months, a full
comprehension of the impact and potential complexities has not been fully expldrkdt is clear is
the placement of a complex itgunction with 2 high pressure crossings in proximity that will be
significantlyimpacted by the proposed widening of the Network Rails land corridaddition to

the below ground crossingth)e 17bar Dewsburg Hartshead moopipeline rurs parallel tothe
tracksfor up to 100m in théocationof the proposed track widenindNGN, IGEM TD/1 and Network
rail engineering standards state that a pipeline must ctoaf§ic routes at a perpendiculangle and
cannotrun in parallel within a minimum proximitjistance.This complicates the necessary diversion
routing as more than just the crossing point must be addresa&dditionally,pipeline standards
state for any major upgrade works to traffic route a minimum pipe wall thickness of 11r8osh

be used. Othe two pipelineswithin the works boundary onlgne meets this requirement,
necessitatinghe diversion ande-installation of the second.

e) What are the key milestone dates for project delivery

No date has beeformally set forthe projectdelivery ast is dependent on Network R&il
TransPennin&lectrification projetwhich is expecte@t some time durindRllQ2. At present
Network Rail have stateain application will be made to the Secretary of State in Autumn ZDi2€
diversionary works act as ebling works to Network Rail and must be completed in advance to
avoid a delay teheir Electrification project

We know from thaemoval notices on two of ourigh-pressurepipelines that oncdriggered wewill
only have 12 months to complete the necesgsarorks which when dealing with high pressure
provides extremely tight timescales.

Due to the uncertainty around the timing of the project we have includedproject asa Price
Control Deliverable

f) How will we understand if the project has been susftd%

The project will be a success if delivered to the timescales set out by Network Rail, and the most
beneficial solution is sought for our customers.

Success of th&ransPennin&lectrification works willlepend onseveralfactors:

1 Communicatiorg, Effective communication between Network Rail and ourselves is required to
ensure each party understands what is required of each other and by .when

1 Costc As these are third party requested works, the onus is on us to deliver the projects and
meetour objectivesin the mostcostefficientway possibleEfficiencyof projects of this scale
does not solelgonstitute selecting what isnitially seen as the cheapest option but undertaking
a full optioneering process to determine best value over the life efassets and local network.
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1 Programme; These works require adherence to a strict programmerteure completion prior
to Network Rails electrification and civils worlesd therefore avoidintegal and financial

implications ofdelays.

Health and Safety the scope of works across tfi@ansPennin&lectrification involveseveral

high-pressurediversions.These pipelines are critical infrastructure tig@in pose a serious risk to

life if mismanagear installed / maintained in a way that deviates from current engineering
standards For thisreason,we areprogressingvith designs of 2 high pressudéversions /
crossing removals to ensure that Network rail timescales are still achievable whileamaigt

the correct standard of engineering.

4.1 Related Projects

TheTransPennin&lectrification isSndependent of other projects our RIIG capital expenditure
plan.

Although there have not been any directgmparable projectso this one, we have undeaiken the
following types of work in RIHD:

1

Costs for this project only are included within this paper. Tdwscinclule the following:

=4 =4 =4 4 -4 -8 A -4

PRS rebuilds and upgrade
0 Little Burdon NT30-7bar Offtakerebuild
0 Wetheral NTS0-19barOfftakerebuild
High pressure diversion
0 Thorpe Parld8barpipelinediversion
o0 Aislaby38barpipelinediversion
Overcrossing removal
o0 Workington Harbourlow pressure
0 Tadcastetow pressure
0o Todmordemabandoned
Pipeline installatiorunder rail track
o0 River Ederi9bardiversion

4.2 .Spend Boundaries

Design surveys, analysis

Project and site managemerihspectors supervisors

Materials and equipment

Construction and demolition including all preliminarigsstall and commissioning
Recordkeeping, drawings, data books

Fees, land putwase, way leaves

Overheads

Risk

The costs excluded from this paper include the following:

T
T
)l

Desigrcostsincurred in RIIEL
Procurement costs incurred in RHO
Overhead and management costs incurred in RIIO
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5.Prgect Definition

5.1.Supply and Demand Scendbiscussion and Selection

We have gone with the default assumption of current assumed proportion of methane CO2 in
natural gas projected forwards due to uncertainties in the potential energy pathways and because
this is reflective of the current gas quallggislation. However, we acknowledge that significant
changes to gas demand or the allowed methane content of gas, for example due to the blending
with or conversion to hydrogen, would impact the benefitoaf investmens.

This is a third party drivenrpject and is therefore not due to increases in demand or large load
application necessitating reinforcement of the highessure network. Thaffected high-pressure
gas infrastructurgrovidesa critical feedto the surrounding areand cannot be removeih any
demand scenario.

Austhorpe Laneonsidersadditional capacity to future prodahe network in advancef the East

Leeds Development Plaan ongoing extension of domestic and commercial properties to the North
East of Leeddll reinforcement works @ designed tamur 10-yeardemandforecast modelin this
instance capacity can @ecounted for in detail desig preventing tke need for retrospective
reinforcement

5.2 Project Scope Summary

The scope and directive for tiigansPenninelectrification project is to ensure all gas infrastructure
has beeraddresses in advance of Network Rail undertaking the electrification and track widening
scheme.

Ridge Road

A610mm(H n € 3IBbAr steel overcrossing spanning 20m over NetworkHRatiCoastMain Line.
The crossing is immediately adjacent to a road bridge but not attached.

Ridge Road 17bar 610 mm overcrossing
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Austhorpe Lane

A45Tmm(my ¢ 1¥bhr steel overcrossing spanning 15m over NetworkBRatiCoastMain Line.
Supported ortowers either side of the rail lines and is adjacent to a road bridge but is not attached
to it. Close to residential properties at both sides of the sifiglek road bridge, the property
boundary on the north side is 3.8m from the pipeline with building at 8m from the pipeline.

Austhorpe Lane 17bar 457mm overcrossing

Dewsbury- Huddersfield

There aremanydistribution and transmissionrossings along thé&ransPennineoute between
Dewsbury andHuddersfield that will be impacted by the proposedbrks A key area of focus &3-
lanejunction in whichea610mmo6 H n € 38baandan p T Y'Y 0O M¥barpipelies dross all

tracks. Construction works and widening of the land corridor will likely have a significant impact on
gas infrastructure in tlsiarea. There is an additiortabh-pressurespur feeding Thornhill Power

station that will also be impacted by the proposed works

Rail junction with 17bar Dewsbury i Hartshead moor and 38bar Hopton Top i East Bierley
pipelines
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= g ; v vy

19 bar spur feeding Thornhill Power station in proximity t RaVensthorpe train station
upgrade works

6.0ptions Considered

Ingeneral there are several options available to us in relatiomamoval or diversion ad sectionof
our pipelines. These options aretdded below.

6.1.0ption Summary
6.1.1.First Option SummaxkyDo Nothing

AYR vy 2 (bptianyvauld mean the electrification project could not proceed. In addition, failure
to adhere to the removal notice would be in breach of the National Agreementanaouldbe
susceptible to legal proceedings and associated fidgmtentialoutcome of failure to adhere
would be a negative impact on our rights undlee national agreementputting all gas

infrastructure assets on Network Rail land at risk.

As the removal of the crossingsritical to the electrification project it is likely that legal
proceedings would be undertaken to enforce the notice, in this event the work would need to be
undertaken.

6.1.2.Second Option SummagyDiversion in existing lottan

This optionconsiderd  Worf 1 $ SQ NBLX | OSYSy G 2F GKS LALISEtAYS
opposed to over. Utilising a shaft and migtmnel methodology with a stopple and bypass

operations of the existing crossing, a localised diversighepipeline would allow for

decommission and removal of the overcrossing without the nee@ Bupply interruption.

6.1.3. Third Option SummarnyLarge Scale Diversion

If the current crossing location is not vialfler any reason e.gpopulationdensity, Network Rail
restrictions etc. a larger diversion may be required. Wasld be largelyike a localised diversion in
terms of crossing methodology, however installation of larger sections of pipelioelsl be
necessary tepan between the @gting andnew crossing points, and backhese may also be
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achieved through large scale diversion between separate pipelines to provide the supply currently
achieved through a rail crossing.

6.1.4. Fourth Option Summary Network Reconfiguration

In someinstancesit may be feasible to invest imew assets to removéhe requirement for a rail
crossingAs the network is comprised of cascading pressure reduction from offtake (70bar) to
service (19mbar}there ispotential to provide a new supply into an area currgrfedviaa rail
crossing through installation of a new pressure reducstation (PRS)This option iontingenton
ahigherpressuretier source being availdd within a reasonable proximity to the network new
PRSvould feed into the laver pressurdiers, effectively replacing the supply provided by thgh-
pressurerail crossing.

6.1.5. FifthOption Summary Protection and Mitigation

If the locationpipeline or main meetsall engineering standardere may be no requirement to

move the asseto facilitt G S bSi62N] wlAfaQ 02y aldNHzOGA2Y 62N] &
pipeline or main may benough Protective assets can be wide ranging depending on the

application, but often prove aosteffectivesolutionwhilst stillensuring asset integrityAn example

of asset protection is the installation obncrete slabgabove a pipeline to provide additional

protection against high load transports.

6.1.1. Sixth Option SummaryRemoval Only

Disconnection of each overcrossing from thigh-pressurenetwork, allaving the crossings to be
removed.Due to the supply criticality dfigh-pressuretransmission pipelines this é&tremely rarely

a viable option, and in thevent,it is feasible to isolate a crossing the impact on security of supply
and network operabilif would be severe. In the instance of the overcrossingmcted by this
schemeremoval only is not a viable option and has therefore been discounted from the subsequent
sections of this paper.

6.1.2. Option Summary Matrix

We have revieweeach of our assets vith will be impacted by Network Ralitectrificationproject
and developed a matrix which shows which of the above optimapotential solutions to the
problem.

Pipeline Option

Ridge Road
Austhorpe Lane
Dewsbury 17bar
Dewsbury 38bar
Thornhill Spur 19bar
Distribution crossings

As this is a third party driven project, the preferred option will be that which proves most cost
effective to meet the required objective, while ensuring security of sufiplpur network.
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6.2.0ption Cost Estimate Details

Cost estimates for the plausible options are detailed below:

Ridge RoadOption 2¢ Diversionin existing location

ftem Description Cost Estimate
Detailed design £71,899
Engineering Design Environmental investigations £12,110
G17 appraisals £5,000
Project management Included in overhead £0
Pipe £280,000
Fittings £50,000
Materials
Valves £52,488
Furminite £110,000
Prelims £17,803
Site Establishment £514,192
Enabling Works £448,208
Main Works Contractor
Civils Works £123,704
Diversion Works (inc stopple bypass ops) £1,020,198
3rd Party installer assistance £126,300
Launch and reception shaft £610,900
Tunnel install £437,540
Backfill £140,197
Specialist Services
Pipeline NDT £137,078
ILI operation post commission £15,214
Track monitoring £42,212
Direct labour costs £10,000
Direct Company Costs Records production £12,000
Land purchase £106,000
Indirect Company Costs Overheads £1,050,608
Contingency £425,384
Total Installed Cost £5,819,035
Cost Estimate Accuracy 90%
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Ridge RoadOption 3- Large scal@iversion

Item Cost Estimate
Engineering Design £230,000
Project management (incl. Indirect Company Costs) £0
Materials £2,737,283
Main Works Contractor £4,285,000
Specialist Services £831,233
Vendor Package costs £0
Direct Company Costs £470,000
Indirect Company Costs £2,797,685
Contingency £1,135,120
Total Installed Cost £12,486,321
Cost Estimate Accuracy 75%

Austhorpe LaneOption 3- Largescalediversion

Item Cost Estimate
Engineering Design £110,000
Project management (incl. Indirect Company Costs) £0
Materials £2,050,500
Main Works Contractor £3,600,000
Specialist Services £316,233
Vendor Package costs £0
Direct Company Costs £350,000
Indirect Company Costs £1,597,685
Contingency £642,673
Total Installed Cost £8,667,092
Cost Estimate Accuracy 75%
Northern Gas Networks RUDBusiness PlanCA y I f 550 Wwmd
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Austhorpe LaneOption 4- Network reconfiguration

ltem Description Cost Estimate
Detailed design £145,000
Environmental investigations £20,000
o ) Post contract design support £6,000
Engineering Design
Stress analysis £3,000
E&I Design and Approval £90,000
G17 appraisals £8,500
Project management Included in overhead £0
Pipe £1,050,000
Fittings £245,000
Valves £640,000
Filters £120,000
Heat exchanger skid £200,000
Materials Regulators £450,000
Metering £150,000
Accoustic kiosk £50,000
Skid units £290,000
Boiler package £200,000
Kiosks £62,000
Prelims £120,000
Construction Management £215,000
Fabricate & Install £1,345,000
Coating & painting £190,000
Main Works Contractor Connections £95,000
3rd Party installer assistance £25,000
Commissioning assistance £55,000
Holder demolition £400,000
Demolition of buildings £40,000
Functional Safety Assessments £20,000
Construction Supervisor £70,000
CDM £27,000
SPI £28,000
Specialist Services
Radiography £19,000
Hydro testing £18,000
Hot tap (weld & drill inc materials) £140,000
Equipment disposal & waste £120,000
E&I Procure and Install £330,000
Vendor Package costs
Cost control £53,500
Direct labour costs £20,000
Direct Company Costs Records production £12,000
Land purchase £120,000
Indirect Company Costs Overheads £1,743,043
Contingency £719,200
Total Installed Cost £9,654,243
Cost Estimate Accuracy 90%
Northern Gas Networks RUDBusiness PlanCA y I f 550 Wwmd

A23F¢ NGN RII Investment Decision Pagk ransPennine EJP

Pagel5 of 28



Dewsbury 17barOption 2 ¢ Diversion in existing location

ltem Description Cost Estimate
Detailed design £113,223
Design Environmental investigations £62,981
G17 appraisals £5,000
Project management, MWC Project Management £257,338
Supervision and NGN Project Management £53,377
Administration Site Supervision £170,820
Access Track £121,429
Site accommodation, welfare and security £188,729
Site Establishment £112,176
Enabling Works £110,508
Directional Drilling £524,949
Construction Works
Open Cut Diversion Works £744,244
Hot Tap £96,890
Minor Works £67,901
Grouting £45,846
Inline Inspection £51,538
Direct Labour £68,505
Other Costs Specialist Support £181,683
Records Production £12,314
Indirect Company Costs Overheads £724,519
Contingency £298,945
Total Installed Cost £4,012,917
Cost Estimate Accuracy 75%

Distribution crossingsAll Options

ftem Cost Estimate
Design, Procurement & Build £1,250,000
Overheads £275,407
Total Installed Cost £1,525,407
Cost Estimate Accuracy 50%
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6.3.0OptionSummary

Summary of altost estimateselow for simplecomparison

Ridge Road
Annual
. Comm. . : . Installed
Option Start Date Date Design Life| Operating Cost
Cost
Option 2-Diversion N eXisting 55155 | 2022 | 40+ years| £0.00m | £58m
location
Option 3- Largescale 2021/22 | 2022 | 40+years| £0.0lm | £12.5m
diversion
Austhorpe Lane
Annual
. Comm . . ) Installed
Option Start Date Date Design Life| Operating Cost
Cost
Option 3-Largescale 2022/23 | 2023 | 40+years| £0.02m | £8.7m
diversion
Option 4- Network 2022/23 | 2023 | 40+years| £0.01m | £9.7m
reconfiguration
Dewsburyl7bar
Annual
. Comm . . . Installed
Option Start Date Date Design Life| Operating Cost
Cost
Option 2- Diversion in existing 57 />, 2023 | 40+years| £0.0lm £4.0m
location
Distribution Crossings
Annual
. Comm . . . Installed
Option Start Date Date Design Life| Operating Cost
Cost
All Options 2021/22 2023 40+ years| £0.01m £1.5m
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7.Business Case Qutline and Discussion

7.1.Key BusinegSase Drivers Description

As theprojectdriver isthird party, driven through a legal requirement to remove theal crossings
each option is assessed on a value for money basis.

Ridge Road

Discounted Options

Option 1- Do Nothingg Not adhering to Network Rails removal notice would be in breach of the
National Agreement between gas distributors and Network Rail, potenté&hjing to legal action,
fines and enforcement of the notice.

Option 4- Network Reconfiguratiog Ridge Road overcrossing is a single feed high pressure pipeline
with no opportunity to reinforce the network elsewhere to remove the need for the overcrgssin
diversion.

Option 5- Protection and Mitigatiorg An overcrossing directly impacts Network Rails ability to
install overhead power cables for electrification. These is no means of protecting the asset o
mitigating its impact on the electrification pject while the overcrossing is in situ.

Option 2 - Diversionin existing location

O«

This option providsl  WorA 1 $ SQ NB LI I OSYSyid 2F (GKS LIALIStAYS
opposed to over. Utilising a shaft and mig¢tmnel methodology with a sipple and bypass

operations of the existing crossing, a localised diversion of the pipeline would allow for

decommission and removal of the overcrossing without the need for supply interruption.

The diversion would include 250mofm n Y'Y 0 steaelpipdtatensiire sufficient clearance

down the embankments and under the rail as per Network Railoamdtandards. Launching and
receiving shafts of ¢.14m depth would be constructed on each side of the railway, with a microbore
tunnel drilled perpendicular tthe rail line between the shafts. The pipeline would be installed down
the shafts and through the tunnel using a pipe jacking methodology, connecting to the live pipeline
through a hot tap and stopple operation. Once the new pipeline had been commissitieed

existing overcrossing can be decommissioned through a flow stop operation and reritreed.
surrounding area provides a suitable project lay down area that simplifies the required work and
minimises the disruption caused by large construction projects

Design and pipe procurement have already been completed for this option, reducing timescales for
implementation. If the removal notices were enforced and a timescale of 12 mevehes given(as
per theNational Agreement), this projecscopecould be corpleted.

Option 3- Large scal@liversion

As the pipeline is a single fedd remove the overcrossingupply must be maintained either from

the nearest existing offtake or nearest highessure pipe. The closest proximity secondary supply

point would require the installation of a nelaigh-pressurepipeline to connect to a separathigh

pressuresystem. Rating estimates have determined that this pipeline would be a minimum of 5km

2F Hné oyolNJ AGSSt LALISEtAYS | ONR athisapto@dobsl t  YI 22 N
not provide any additional benefit of security of supply as it would remainglesfeed.
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(Garforth: (Phase 1 Diversion
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=

Approximate pipeline routing (green) between existing high-pressure pipelines (orange).

Recommendation

Diversionunder the rail track in the existing location is less than half the cdstrgéscalediversion
project Therefore,our preferred option is Option Z; diversion in existing locatioas it provides the
best value for money tdeliverthe projectobjectives

Austhorpelane
Discounted Options

Option 1- Do Nothingg Not adhering to Network Rails removal notice would be in breatheof
National Agreement between gas distributors and Network Rail, potentially leading to legal action,
fines and enforcement of the notice.

Option 2- Diversionin existing locatiorg Austhorpe Lane overcrossing is situated within a densely
populated suburban area with a domestic and commercial properties within proximity of the
crossing. National Rail engineering standards dictate that any below ground crossing of rail lines
must be perpendicular to the tracks. Due to the location properties in the areegssing in the
existing location is not feasible or constructible as any launch or receiving shaft would directly
intersect multiple domestic properties

Option 5- Protection and Mitigatiorg, An overcrossing directly impacts Network Rails ability to
install overhead power cables for electrification. These is no means of protecting the asset of
mitigating its impact on the electrification project while the overcrossing is in situ.

Option 3- Large scalaliversion
This option considers diversion of the gime toan area acceptable to Network Rail for a below

ground perpendicular rail crossing. A proposed 3km route gives an acceptable crossing position to

Northern Gas Networks RHDBusiness PlanCA y I £ 5SSO0 WYmd
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Network Rail but is subject to NRSWA restrictions for half of its lengik not be acceptable to
landowners and crosses an area of previous open cast mining where ground conditions are untested
but known to cause engineering difficulty.

Approximate pipeline diversion routing (blue) from existing pipeline (orange).

Thisprojectwould cause major disruption to the local area in which multiple developments are
programmed for the coming years, whicbulddiscount this routing as an option. This would also
necessitate the installation of a nevigh-pressurepipeline within proximiy of domestic residences,
commercial properties and within the land corridor of tBest CoastMainLine, all practices that are
typically avoided if possible.

As is the case with the crossings under Haional Agreement, any diversion that included an
easement through Network Rail land would be subjed list and shift clause, while Network Rail
also reserve the right to reject the proposed plan from the outset. As the proposed electrification
works are major construction projects, it is unlikely Wetk Rail would allow a new pipeline within
the land corridor of their works as this would constitute a significant increase in construction risk.

Option 4- Network reconfiguration

This optiorrequiresconstructon of a newPressure Reduction StatioRR$to the east of the
existing crossing in a rural locatiwith pressure reduction from 3&7bar and 176.9 bar The new
PRSwill provide a 6.9bar feed into the area currently supplied via the overcros$hig project will
be completed across 4 phases:

1. Installation of a 38L7bar and 176.9bar pressure reduction station, downrating 38bar pipeline
into Leeds to 17bar.
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