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1. Introduction and Summary

This appendi x describes and quantifies the Regodntmohed | Fa
activities.

We believe it is important that the cost assessment modelling takes appropriate account for valid Regional
Factor claims, as this will improve the robustness of the modelling, not disadvantage individual GDNs, and
ensure that customers in each GDN are funding a broadly efficient level of cost.

As noted in our response to the RI1O-2 Tools for Cost Assessment consultation paper dated June 2019,
because Qdégprmlfractor adjustments are made pre-modelling, allowing Regional Factors does not
increase costs to customers overall, it is the split between customers that is changed. Allowing an invalid
Regional Factor means that customers in one GDN pay a little too much, and in the other seven not quite
enough. Conversely, the impact of not allowing a valid claim is not only unfair to the GDN, but leads to
customers in that GDN paying too little, and in the others too much. Consequently, it is as damaging to
customers not to allow a valid Regional Factor, as it is to allow an invalid one.

Some of the proposed adjustments are one-way, others, such as regional pay, are two-way depending on the
nature of the adjustment. We have not proposed making one-way adjustments two way artificially, by imposing
arbitrary changes, as this would undermine confidence in the cost assessment models.

We wanted to be as thorough as possible in our assessment of potential Regional Factors for RIIO-2, which is

why we have chosen not to include a significant number of potential claims. In addition, because the vast

majority of potential Regional Factors are incurred in the London region, either through higher costs or

environment related productivity impacts, we have taken part in a project run by NERA and Arcadis, together

with Thames Water, UK Power Networks, and SGN, in order to try and identify common London factors across

our Networks. Thereport, A Under st andilnegv etlh eo fB aEsfeflii oniasefinatisgd on 31t L on d o n
October, and is submitted to Ofgem separately in our December Plan as Appendix 09.40. In this appendix we

have included a comparison of its findings with our own.

Note that we run London network operations as a single network, even though it covers areas not only within

London GDN but also those within East of England GDN, such as Tottenham. For RRP reporting purposes, we

transfer 9% of the operations cost of London network to East of England GDN, reflecting our estimate of the
proportion of London networkoés opex activities carried
associated with additional opex incurred in London network are typically reduced by 9% to reflect the transfer of

that element of cost to East of England GDN.

This appendix also contains our forecast of an efficient level of cost that Cadent will incur on Guaranteed
Standards of Service. We have not included these costs within our totex forecasts as per the regulatory
guidance. However, we disagree with this approach as it does not reflect the efficient level of costs for our
networks. We set out in full why we believe an efficient level of cost should be funded, our assessment of what
that level of costs should be, and the extent of the Regional Factor for London GDN.

We have divided this Appendix into eight sections covering:

A Section 2: Regional pay i to reflect the efficient level of pay costs in London region and the South East
region.

Section 3: Repex productivity T evidence for and calculations of additional costs in London region due to
lower productivity in repex and similar i.e. connections and reinforcement activities.

Section 4: Other Regional Factors evidenced i comprising the evidence for additional factors.

Section 5: Regional Factors reconciliation - a reconciliation from the Regional Factors described in
October to those set out in this document.

Section 6: Potential Regional Factors not included i to summarise the items investigated but rejected.
Section 7: Report comparison - a comparison of the London common factors report with this document.
Section 8: Guaranteed Standard of Service costs.

S S
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The table below summarises the value of Regional Factors for 2018/19 set out in each section.

£3.6m -£17.0m £3.7m £2.7m -£7.0m
-£0.6m -£8.3m - - -£8.9m

-£5.3m  -£18.5m -£2.7m -£0.9m  -£27.4m
-£2.3m  -£43.8m  £1.0m £1.8m  -£43.3m

Based on Ofgem guidance, we have structured each Regional Factor claim to address three issues as follows:

A The reason for the claim
A Calculation and materiality
A How Cadent manages the cost

We have also structured each section in descending order of value, so that the most material items are
addressed first.

Each section and Regional Factor is considered separately below.

RIIO-2 Business Plan December 2019 - Confidential
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2. Regional Pay

Reason for claim

It has long been accepted by Ofgem that the efficient cost of labour in London, and to a lesser extent in the
South East, is higher than that in the rest of the country. The more subjective part of this Regional Factor claim
is how to perform the calculation to quantify the extent to which the efficient cost of GDN labour in London and
the South East is higher than elsewhere.

Note that our claim covers not only London GDN but also East of England GDN in respect of that part of its area
which falls within London region.

Calculation and materiality

In our calculation we have been guided by the calculations Ofgem performed at RIIO-1 and updated them using
the latest data.

To recap on the approach used at RIIO-1, Ofgem:

1. Found a weighting of GDN labour (Direct and Contractor) by averaging GDN responses to a data
request, where GDNs split their labour across 31 3 digit Standard Occupational Classification (SOC)
codes.

2. Took the ONS Annual Survey of Hours and Earnings (ASHE) mean annual gross pay data for 2010/11,
and calculated the additional cost of labour of two regions, London Region and the South East Region,
relative to the remainder of the UK, using the weighted SOC code data. This resulted in GDN work in
London Region being assumed to cost 29.4% more than, and South East Region 8.8% more than in
the remainder of the UK.

3. Assumed that work fell pro-rata to population, then took data on resident population by Region and
Local Authority as at mid-2010, and attributed these across each GDN. The result was that London
GDNb6s work was assumed to be 75% in London Regi on,
remainder of the UK.

4. Applied the result to labour which was assumed to be needed at a local level, which comprised all
Emergency, Repair, Maintenance, Other Direct, Repex and Capex, and 40% of Work Management.
For London GDN, this resulted in 95.5% of work for these activities assumed to be carried out locally.

The end result was that the efficient cost of labour in London GDN was assumed to be 22.1% above that in
GDNs other than Southern GDN and East of England GDN.

In our calculation for RIIO-2 we have adhered to the approach adopted by Ofgem at RI10-1 and updated the
data, although we have also changed it in one respect.

The change we have made was to use the ONS ASHE data for gross hourly earnings, rather than gross annual
earnings. We did this, although it reduces the scale of the London pay adjustment, because we believe the
regional pay adjustment should represent the price of labour, and not be affected by people in some regions
working more hours than in other regions.

We have also carried out four updates to the data as follows:

A First, we updated the date of the ONS ASHE data, using data for 2017/18.

A Second, we updated the population data to mid 2017, using the MYE2 data set from the ONS.

A Third, we updated the local labour content of Work Management from 40% to 44%, to reflect actual
RRP data in RIIO-1

A Fourth, we updated the value of repex contractor labour to reflect the recategorisation of around 25% of
repex termed labour in the RRP to Plant Hire, Materials and Other. This follows the completion of work
flagged in October on the composition of repex contractor costs.

RIIO-2 Business Plan December 2019 - Confidential
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For the first update, we have used the ASHE data for 2017/18, rather than that for 2018/19, which has recently

become available, because of concerns over the robustness of the most recent data, in particular, that of SOC

code 531 Construction, which has a 32% weighting in the calculation. The ONS describes the accuracy of data
using the Coefficient of Variation (fCVO0) twicetheC¥ saifi ng t
there was a pay value of £200 with a CV of 5%, the ONS would expect the true value to lie between £180 and

£220.

In 2017/18, for London region, the 531 Construction code had a coefficient of variation of between 5% and 10%,
so the ONS would expect the true value to lie between +/- 10% and 20%. For 2018/19 however, the data had a
CV of between 10% and 20%, so the true value could be up to 40% different.

Combined with the CVs of the other SOC codes with a 68% weighting in the calculation, the true value of GDN
work for London region would be expected to lie within 20.0% of the reported result for 2018/19, as compared to
13.7% a year earlier. Therefore, given the significantly greater accuracy of the 2017/18 data, we have
continued to use the pay data for the earlier year.

For the third update, the figure of 44% represents the local Operations Management proportion of relevant Work
Management (i.e. Work Management less holder demolition and land remediation which are assessed
separately by Ofgem). This was calculated as approximately 66% for all GDNs over the period from 2013/14 to
2018/19, reduced by one third to reflect Operations Management costs that are centrally incurred -a proportion
that is based on actual data for 2018/19.

The results of the third and fourth updates togetherwas t o sl ightly reduce the prop
(i.e. Work Management, Emergency, Repair, Maintenance, Other Direct Activities, Repex and Capex) since
RIIO-1 which needs to be carried out locally to 95.3%.

The tables below summarise the results for London GDN and East of England GDN, comparing each to the
results found by Ofgem for RIIO-1.

Population split by region

ASHE indices fi Composite Uplift on UK

2017/18 - London GDN notional GDN  Raw data with 95.3% ASHE inde remainder
local work
London Region 119.24 76.6% 72.9% 86.98
South East Region 101.67 9.9% 9.5% 9.62
Remainder of UK 95.99 13.5% 17.6% 16.88
100.0% 100.0% 113.49 18.2%
2010/11 comparative 22.1%

Population split by region
ASHE indices fi with 93.8%

Composite Uplift on UK

2017/18 - East GDN Notional GDN Raw data local work ASHE inde remainder
London Region 119.24 5.2% 4.9% 5.79
South East Region 101.67 0.0% 0.0% 0.00
Remainder of UK 95.99 94.8% 95.1% 91.33

100.0% 100.0% 97.12 1.2%
2010/11 comparative 1.3%

The uplift for London pay has fallen since RIIO-1 principally because the ASHE indices show a reduced
differential for pay between London region and South East region and the remainder of the UK for 2017/18 as
compared to 2010/11. Using RRP data for 2018/19, as adjusted for the re-categorisation of around 25% of

RIIO-2 Business Plan December 2019 - Confidential
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repex, we estimate that the adjustment is worth around £17.0m p.a. for London GDN p.a., with an opposite two-
way adjustment of £10.0m applied to our other GDNSs, as shown below.

2018/19 Regional Factors EoOE Lo NW WM Cadent
£m £m £m £m £m
Regional pay 3.6 -17.0 3.7 2.7 -7.0
Il mplicit in Ofgemdbs approach as updated above are the

A Workload between regions is pro-rata to population.
A All areas outside of London region and the South East region have the same levels of pay.

As we enter the later stages of the HSE-driven mains replacement programme, the population of available iron
mains reduces, with the result that GDNs have less and less choice of where to work, and will therefore need to
work in more costly parts than previously. Consequently, both of these assumptions are likely to be less valid in
future than in the past, which is likely to lead to insufficient allowance for variations in regional pay levels.

How Cadent manages the cost

This Regional Factor claim is based upon the efficient price of labour, using external ONS benchmark data,
rather than Cadentds and its contractors6é6 own costs.
not in a material, measurable way, so we cannot manage the extent of regional cost variations as shown by the
ONS.

We manage our labour costs in several ways:

A First, through the GDSP contracts with Tier 1 Contractors, which cover the vast majority of mains and
services replacement activity, connections and reinforcement activities. Under these contracts, the Tier
1 Contractors procure labour from sub-contractors, and are incentivised using a pain / gain sharing
mechanism, under which variations from target prices are shared 50/50 with Cadent. Half of each
Repair team is also typically sourced through the GDSP contracts.

A Second, for new starters joining the company from April 2019, we have used new terms and conditions,
which reduce their remuneration package compared to existing employees.

A Third, we target market median levels of pay.

A Fourth, we have acted where we were aware that salaries were out of alignment. For example, for
Business Support staff grades 6-8, we have applied a two year pay freeze.

A Finally, at the start of RIIO-1 we revised our Terms and Conditions of employment, introduced an RPI
linked pay deal and revised our pensions arrangements. We have also frozen manager pay in 2018/19.

RIIO-2 Business Plan December 2019 - Confidential
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3. Repex productivity
Reason for claim
At RIIO-1 Ofgem recognised additionalpr oducti vity i mpacts of wunderground

urban environment by assuming that the efficient level of productivity within the M25 for repex and repex type
work (mains reinforcement and connections) was 15% less than elsewhere in the country. This was in addition
to the Streetworks related productivity issues associated with permits placing restrictions on how work was

done.

Difficulties in carrying out the repex programme centre around access and working difficulties, which interact
with each other. To obtain access means that we need to plan 12 i 18 months in advance to obtain approval
from the Local Authorities and keep those affected by our proposed work on-side, before and during the work.
We have particular access difficulties where:

A

A

We have narrow windows of time in which to work: local Authorities limit access and then divide it
between utilities i we try to work with other utilities, but this is not always possible, for example, due to
Health & Safety concerns.

Our work will impact bus routes 1 in order to obtain permission from the Local Authority we have to
provide analysis to show alternative bus (and HGV) routes, fund moving bus shelters and
reprogramming traffic lights, and even fund additional bus provision if we block a route.

Other projects have Development Consent Orders (DCOs) which give them priority i Tideway, Crossrail
and HS2 all have DCOs, which remove or restrict our ability to work where these other projects are
working.

There are listed buildings i the relevant authority, such as English Heritage need to approve any
planned work providing an additional hurdle.

There are security concerns i especially in Westminster, to protect politicians and royalty certain roads
are used as fAescapeo redwhictersads are Waudeal madvaneetand the foads m
we cannot access can change, depending for example, on the availability of other routes due to road
works.

We have particular working difficulties due to:

A
A

Lack of road space: in rural areas we might be allowed a wide strip to work in. In London, to avoid
shutting roads, we typically are allowed a strip only 3 metres wide, which impinges work.

Greater congestion, traffic and cycle routes make it more difficult to work safely and allow others to pass
by.

International visits and demonstrations, especially in Westminster, City of London, Camden, Islington
and the Royal Borough of Kensington and Chelsea: we have to clear sites part way through jobs and
leave, to return after the visit or demonstration has occurred. Sub-contractors still need to be paid
during these periods.

Events, such as Ride London or the London Marathon require us to stop work, carry out interim
reinstatement, clear site, and return subsequently.

In Inner London, there are significant restrictions on when we can work. For example, we need to
deliver Tier 2 or 3 pipe at night because the lorries carrying the pipe would restrict access to the roads.
This means teams have to be there to accept the pipe, which restricts the hours they can work the
following day. Another example is in the City, we are not permitted to carry out noisy work between
10am and 12am, or between 2pm and 4pm.

More investigation work being needed - if pressure readings are not quite right prior to work beginning,
camera investigations may need to be undertaken which can find rubble in mains, or that the network is

RIIO-2 Business Plan December 2019 - Confidential
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not configured as we thought: this is an especial issue for London where WW2 bomb damage was
repaired without records being updated at the time.

A Labour churn i we believe that there is greater churn of labour in London, impacting the continuity of
resources available to our sub-contractors.

A Underground congestion - makes accessing mains and services far more difficult, especially in central
London, as this picture below from Cannon Street shows. RRP data, highlighted in the chart, shows
that there are more reports of mains interference damage per km of main in London than any other
GDN in every year of RIIO-1 to date, supporting greater underground congestion in London GDN than
elsewhere.

RIIO1 Mains interference damage reports per km '000 p.a.

EoE Lo NW WM NGN Sc WWu

So

Calculation and Materiality

We have performed analysis using data from tRI1O - our GDSP contractor for London and East of England) -
and the RRP in order to calculate a reasonable assumpt
adjustment.

The basis of our analysis is tRIIO data on repex productivity by Local Authority over the period from April 2013
to December 2018, which we have summed to produce totals for East of England and London GDNs. However,
this fails to take into account either:

1 the different mix of diameter bands between GDNs, or;

1 the fact that part of the productivity differential, that due to NRSWA, is already taken account of in the
Streetworks adjustment, as set out in RRP -tabheo3.
the required adjustment.

Therefore, our analysis consists of four steps:

A First, to sum the Local Authority data to produce productivity by GDN for the five and three quarter
years from April 2013 to December 2018.

Second, to adjust for diameter band differentials between GDNSs.

Third, to remove that element of productivity already taken account of as associated with NRSWA.
Fourth, to combine the results of the first three steps.

To o To

RIIO-2 Business Plan December 2019 - Confidential
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Step one

The first step of the analysis is shown below.

April 2013 to December 2018
East of England

London GDN
Non-London region
Outer London region
Inner London region

less:Non-London region
London region

London region v EOE

Length laid
km
3,548

448
930
67

1446
-448

997

Productivity
m per man wee
34.9

35.4
30.2
4.0
30.6

28.4

-18.6%

The calculation shows that, for the first five and three quarter years of RIIO-GD1, mains replacement

productivity was nearly 19% lower in London region than East of England GDN.

Step two

The second step of the analysis is to calculate the extent to which the lower productivity in London region is due
to laying larger diameter band pipe 7 because diameter band is taken account of in the Ofgem repex regression,
it would be wrong not to remove this effect from the 18.6% calculated in step one above. The second step
combines further data from tRI110 showing the difference in productivity per week for the three tier 1 diameter
bands, with information on km laid taken from the RRPs for the first five years of RIIO-1, as shown below.

RIIO-2 Business Plan December 2019 - Confidential
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2013/14 - 2017/18 | Length laid per RR|  Tier 1 productivity
Tier 1 Km % m per man weekWeighted
EoE GDN
mains <=75mm 1,243 44% 32.2 14.2
mains >75mm to 125mm 1,430 51% 28.1 14.3
mains >125mm to 180mm 141 5% 21.8 1.1
2,814 29.6
Lo GDN
mains <=75mm 549 33% 32.2 10.8
mains >75mm to 125mm 1,019 62% 28.1 17.4
mains >125mm to 180mm 76 5% 21.8 1.0
1,643 29.2
Diameter band mix: productivity impact London v East (m) -0.4
Impact of diameter band mix on London productivity v East (¢ -1.4%

The table above shows that, combining length laid by diameter band data from the RRP with productivity data
by diameter band from tRII O, it would be expected that
than East of Engl amedrdiantkterdbantso Londonédés | ar

Step three

The third step is to take account of the productivity impact already included within the RRP Streetworks table,
table 3.13.

2013/14 - 2017/18 East GDN London GD
2017/18 prices £m £m
Total Net Repex per RRP 540 560
less MOBs -8 -46
less non mains replacement services -45 -68
less Total Streetworks -16 -33
Underlying mains replacement 471 413
Streetworks productivity impact RRP £m 8.5 16.9
Streetworks productivity impact % 1.8% 4.1%
London v EoE streetworks -2 3%
productivity variance

RRP data shows that the impact of Streetworks on mains replacement repex is around 1.8% in East of England,
as compared to around 4.1% inLondoniconsequently, around 2.3% of Londonf¢
associated with NRSWA, already taken account of by Ofgem and so should be excluded.

RIIO-2 Business Plan December 2019 - Confidential
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Step four

Step four is to combine the results of the first three steps, that is to reduce the overall productivity differential
between London and East GDNs by the amounts due to London GDN replacing mains with larger diameter
bands than East, and by the impact of NRSWA on productivity as per the RRP, which is assessed separately by
Ofgem. The results of the three steps are summarised below.

London region v EOE GDN Productivity
m per man wee

Absolute differential - step 1 -18.6%

Of which diameter mix - step 2 -1.4%

Of which streetworks productivity - step three  -2.3%

Underlying differential -14.9%

The table shows that, taking account of Londonds | arge
reported under NRSWA, within the M25 repex and repex type productivity would be expected to be around 15%

less than that in East of England. Assuming that repex workload broadly matches population i which may not

be reasonable going forward-wi t h 74% of London GDNO&s popul ation withi
GDN would be around 11%, which is around £11m p.a.

The table below shows, for 2018/19, the value of productivity adjustments for repex and closely associated
capital activities T connections and reinforcement which, given the closely related nature of the activities, would
be expected to experience similar productivity effects.

Repex and associated productivity adjustmel

2018/19 EoE Lo NW WM Cadent
£m £m £m £m 0.0

Repex -0.5 -7.5 0.0 0.0 -8.0

Capex -0.1 -0.8 0.0 0.0 -0.9
-0.6 -8.3 0.0 0.0 -8.9

The table includes the impact on East of England GDN in respect of that proportion of its activities that are
assumed to take place in the Tottenham area of London.

How Cadent manages the cost

During RIIO-1 Cadent has delivered Repex efficiency through a combination of large scale, long-term contracts
that created economies of scale and efficient labour and back office operations costs, including through efficient
scheme design. These contracts include:

9 target costs ratcheted down over the course of the contract;

1 deviations from target costs being shared 50/50 with Cadent to share risk and keep both parties
incentivised; and

1 payment only being made once projects are completedas per t he design and Cade
updated accordinglyit hi s has |l ed to the GDSP contractors hol

Elsewhere our Plan describes how we will be undertaking a more difficult mix of mains and services
replacement work in RIIO-2 than RIIO-1, and how some of the additional costs will be offset by further
efficiencies through a revised contracting strategy and innovation. At present, we envisage the net effect being
broadly comparable across our GDNs, and consequently, that the 15% London productivity assumption should
remain unchanged for RIIO-2.

RIIO-2 Business Plan December 2019 - Confidential
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4. Evidenced Regional Factors

This section comprises our proposed Regional Factors in addition to Regional Pay and Repex productivity,
examined in Sections 2 and 3. The table below summarises the additional Regional Factors in order of size in
2018/19, and states which activity or activities they relate to.

Section 2018/19 impact EoE Lo NW WM Cadent Activities
£m £m £m £m £m
4.1 Cathodic Protection -3.0 -0.5 -1.8 -0.7 -6.0 [Maintenance, Wk Mg
4.2 Thames Tunnel and IP 0.0 -3.5 0.0 0.0 -3.5 |Reinforcement
4.3 Parking Bay suspension - investment-0.1 -3.1 0.0 0.0 -3.2 |Repex, connections
4.4 Reduced depth of cover -1.6 -0.1 -11 -0.2 -3.0 |Maintenance
4.5 Repex reinstatement 0.0 -2.9 0.0 0.0 -2.9 |Repex
4.5 Emergency job times 0.0 -2.6 0.0 0.0 -2.6 |Emergency
4.7 Plant hire - repex 0.0 -2.1 0.0 0.0 -2.1 |Repex
4.8 Repair reinstatement 0.0 -1.6 0.0 0.0 -1.6 |Repair, Maint, repex
4.9 Holford Salt cavity 0.0 0.0 -0.8 0.0 -0.8 |Maintenance
4.10 Traffic Management Hire -0.5 -0.3 0.0 0.0 -0.8 |Repair
4.11 London depot rental costs -0.1 -0.6 0.0 0.0 -0.7 |Business Support
4,12 24 hour shift patterns 0.0 -0.5 0.0 0.0 -0.5 |Emergency
4.13 Opex Parking Bays and TTROs 0.0 -0.5 0.0 0.0 -0.5 |[Repair
4.14 Sparsity -0.1 0.3 0.2 0.0 0.4 |Emergency
4.15 London congestion charge 0.0 -0.2 0.0 0.0 -0.2 |Emergency, Repair
4.16 London Local Authority Tunnels 0.0 -0.2 0.0 0.0 -0.2 |Maintenance
4.17 Locksmiths 0.0 -0.1 0.0 0.0 -0.1 |Emergency
Subtotal -5.3 -18.5 -34 -0.9 -28.2
less: Holford in MEAV 0.8 0.8 |Maintenance
Total -5.3 -18.5 -2.6 -0.9 -27.4

The table includes an item, for Holford salt cavity for £0.8m, which we then deduct from the total. This has been
deducted because the storage capacity of Holford is included in table 6.3 of the RRP, despite the site not being
owned, which flows through into the MEAV calculation, used as a driver for both Maintenance and Totex at
present. To include the rental as a Regional Factor would therefore represent a double count, as long as MEAV
is used as a significant driver.

We have also made a number of changes to our Regional Factors since the October Plan. Section 5 below sets
out a full reconciliation by GDN from the Regional Factors described in October to those set out in this
document.
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4.1 Cathodic Protection

Reason for claim

Steel is the most suitable material for transporting gas at higher pressures. However, steel is susceptible to

corrosion. Protection against corrosion is primarily provided by a coating applied to pipelines, for new pipelines

when they are made and for existing pipelines when a new connection is made. Secondary protection is

provided by Cathodic Protection. For longer pipelines in rural areas this is achieved by applying an impressed
electrical current provided by a transformer rectifier linked to a buried ground bed anode, with test posts

showing above ground to assess whether the currentiswithihnac cept abl e | i mits for both
In more urban areas, where space is restricted, and to ensure that buried plant belonging to third parties is not

affected by our Cathodic Protection, an alternative approach of sacrificial anodes is used.

GDNs need to be able to check that the current flowing along the pipelines is within acceptable limits, which

must be done either at two or five yearly intervals. If not, there could be an issue with the test post, the anode,

the location where current is applied, or the pipeline itself. Cadent holds records of Cathodic Protection

schemes, and all inspection results in a system called

Cadentds approach to maintaining the functionadufirnay of
document known as ECP/2, and since 2018 ECP/4 for those operating at pressure of under 2 bar. In 2015 the

HSE reviewed Cadentés compliance with ECP/2 for Medium
found it fell short, and consequently issued an Improvement Notice in November of that year, requiring us to put

in place systems to plan and carry out remedial work, both on the records held in Uptime, and, where found to

be necessary, on the physical assets providing Cathodic Protection.

The physical work required depends on the circumstances of each section of pipeline but include:

A broken test posts;

A depleted or faulty sacrificial anodes or anode beds;
A faults with transformer rectifiers;

A wiring faults; and

A faults with remote monitoring equipment.

Following the Improvement Notice, Cadent has incurred additional costs in RIIO-1 in 2016/17, 2017/18, and
2018/19, mainly in East of England GDN, as shown below.

RIIO-2 Business Plan December 2019 - Confidential
Appendix 09.21 Cadent& Regional Factors



Cadent

Your Gas Network

15

CP Improvement Notice Opex 16/17 to 18/19
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We expect the backlog of work arising from the Improvement Notice to have been completed in West Midlands
GDN by the end of RIIO-1, to carry on throughout GD2 in East of England GDN, and to finish during GD2 period
in London and North West GDNs.

This issue is unique to Cadent and workload related, so we believe that an adjustment should be made to
Of gembés benchmarking in 2016/ 17, 2017/ 18 and 2018/ 19.

Calculation and Materiality

We have data on the Maintenance work execution and Work Management costs associated with the Cathodic
Protection Improvement Notice for MP and LP pipelines for 2016/17, 2017/18 and 2018/19 as shown below.

Maintenance work execution Work Management Total
2016/17 2017/18 2018/19 |2016/17 2017/18 2018/19 |2016/17 2017/18 2018/19
£m £m £m £m £m £m £m £m £m
EoE 0.4 15 2.8 0.0 0.1 0.1 0.4 1.6 3.0
Lo 0.0 0.3 0.4 0.0 0.0 0.1 0.0 0.3 0.5
NW 0.0 0.7 1.6 0.0 0.1 0.1 0.0 0.8 1.8
WM 0.0 0.5 0.7 0.0 0.0 0.0 0.0 0.6 0.7
0.5 3.1 5.6 0.0 0.2 0.4 0.5 3.3 6.0

In the above table, we identified Work Execution costs for all years, and Work Management costs for 2018/19.
We then calculated Work Management costs for 2016/17 and 2017/18 using the Cadent ratio of Work
Management to Work Execution for Cathodic Protection in 2018/19.

Because we believe that this workload issue is unique to Cadent, arising from the HSE Improvement notice, we
consider that all the above costs should be adjusted for benchmarking purposes, and not only East of England,
where the majority of the costs are.
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In respect of materiality, the Opex element is treated as NRMP opex, part of Maintenance work execution. The
largest impact is on East of England GDN, where the Opex element represents around 11% of normalised cost

in 2018/19.

In respect of the RIIO-2 period, our Plan contains a lower level of spend that in 2018/19, but nonetheless a
significant amount of spend, specifically in respect of the MP / LP pipelines, as set out in the table below.

RI1O2 2021/22 2022/23 2023/24 2024/25 2025/26 RI1O2
£m £m £m £m £m £m
EoE 2.3 2.2 2.2 2.2 2.2 11.2
Lo 0.9 0.9 0.9 0.4 0.0 3.1
NW 2.1 1.0 0.1 0.1 0.0 3.3
WM 0.0 0.0 0.0 0.0 0.0 0.0
Cadent 5.3 4.0 3.2 2.8 2.2 17.5

How Cadent manages the cost

In respect of the required workload, we inform the HSE every year at the Major Accident Hazard Pipeline
meeting what work we aim to complete, to maintain their confidence that Cadent is making progress in fulfilling
the requirements of the Improvement Notice.

In respect of the cost of carrying out the work, we set up a Framework agreement in 2016, under which five
suppliers can carry out Cathodic Protection Improvement Notice related work, which could either be directly
t h e cafriedrost & minyi-eerder,dmbichvwne supplierse

allocated or subjectto mini-t ender .
won. I n subsequent

personnel.

For

year s,
terms, because these contractors have performed well, and there would be a cost to Cadent in changing
suppliers as we would need to assist them in obtaining Safe Contractor Operations certificates for relevant

we

have

directly

all ocated

Progress and performance is monitored at monthly review meetings between Safety, Network Strategy and
Operations to ensure that costs and work delivery is on track.

RIIO-2 Business Plan December 2019 - Confidential

Appendix 09.21 Cadent& Regional Factors



Cadent

Your Gas Network

17

4.2 Thames Tunnel and Intermediate Pressure Reinforcement 1
London

Reason for claim

To understand the context for this claim, two issues associated with how Ofgem assesses the cost efficiency of
mains reinforcement are important to consider:

A There are relatively few reinforcement projects and these often straddle individual reporting years. As a
consequence, Ofgemb6s Mains reinforcement regressior
workloads, to smooth out timing differences between costs being incurred and work completed.

A Due to a lack of data, the regression at RIIO-1 used as a workload driver the kilometres of main laid
split into two diameter bands, less than 180mm and greater than 180mm, rather than the far greater
level of granularity used in the repex regression for example, where there is a much greater volume of
work spread across diameter bands.

In that context, in 2016/17, 2017/18 and 2018/19 London GDN incurred a very high level of cost in respect of
reinforcement in central London at an Intermediate Pressure (IP) tier, most noticeably in having to dig a tunnel
under the Thames, for use by a 630mm main. The tunnel has cost around £41m per km thus far, and the rest of
the IP project over £1m per km, as compared to the cost of around £0.5m per km for a typical reinforcement
main of greater than 180mm diameter. The picture below gives an idea of the scale of one of the shafts for the
Thames tunnel.
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The cost of L ondo n 6éaljuste®aswa Ragiknal frac®rdnsthe mains kei@forcement regression

for two reasons. First, because otherwise London GDNS®
due to the unique nature of this project, which has nothing to do with efficiency. Second, because otherwise

the robustness of the regression is severely adversely affected, with the R? falling from around 0.81 to 0.26 in

the regression using the average level of cost and workload for the five years to 2017/18.

In addition, our Business Plan for RIIO-2 contains significant levels of reinforcement cost for work to be
undertaken in central London, for example, under Liverpool Street station, which is expected to have very much
higher unit costs than most reinforcement. Similar to the central London IP work in RIIO-1, we propose that
Ofgem should consider these costs separately from the remainder of mains reinforcement in RIIO-2.
Calculation and materiality

The calculation of the additional level of cost is set out below.

Chelsea to Battersea Tunnel IP Year Nominal 18/19 prices Length £ per km Diameter
£m £m km £m mm
2016/17 4.2 4.5 0.0
2017/18 8.8 9.1 0.4 630
2018/19 2.7 2.7 0.0
15.7 16.2 0.4 40.6
Fulham / Hyde Park / Battersea IR016/17 0.9 1.0 0.7 630
2017/18 14 14 1.8 630
2018/19 0.7 0.7 0.0
3.0 3.1 2.5 1.2
Combined London IP 2016/17 5.1 55 0.7
2017/18 10.2 10.5 2.2
2018/19 3.3 3.3 0.0
18.6 19.3 2.86 6.7 630
Average all GDN >180mm unit cost, 2014/15, 2015/16 (per RRPs table 4.4) 0.49
Additional London unit cost 6.25
Additional London cost (x 2.86 km) £m 17.9
Top Down modelling approach - 7 year avel 2.6
Bottom Up modelling approach - 4 year average 4.5
Average 3.5

The calculation combines the costs of the Chelsea to Battersea Tunnel, £16.2m, and the cost of the Fulham /
Hyde Park / Battersea IP main of £3.1m, to result in an IP cost of £19.3m for 2.9km of 630mm main, at a cost of
£6.7m per km. This compares to an average cost for all GDNs (in 2017/18 prices) for mains greater than
180mm in 2014/15 and 2015/16 of £0.49m per km. We have compared against unit costs in the years 2014/15
and 2015/16 because they are before the cost of the London IP project was incurred. The additional cost of the
London IP projects is £6.25m per km, which for 2.86km equates to £17.9m of additional cost in 2016/17,
2017/18 and 2018/19.
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The | evel of materiality this represent smather@irdorcementu p on
regression contains. Under the Totex approach at RIIO-1, the average of seven years cost is £2.6m (£17.9m /

7), whereas under the Bottom Up approach, with four year averaging, the impact is £4.5m (£17.9m / 4) for

2018/19, which represents over 75% of the normalised cost of mains reinforcement for London GDN. The

figure of £3.5m represents the average of the two approaches.

How Cadent manages the cost

We do not ask for a recurring Regional Factor for London IP work, rather we are suggesting that it be excluded
from the historic Mains reinforcement regression in particular because this unique historic expenditure will
heavily distort the regression, and so make it far less robust, and so less reliable for rolling forward into the
RIIO-2 period.

In respect of how Cadent managed the cost of the Thames Tunnel:

A First, at budget stage, we appointed Gardiner & Theobold to assess the reasonableness of the cost of
design and construction of the concrete tunnel. They reported that the budget cost was within 5% of
their suggested cost.

A Second, we went out to tender for the construction of the concrete tunnel, resulting in the appointment
of Barhale civil engineers.

A Third, part of the contract with Barhale was not fixed price, but contained a cost sharing mechanism.

A Finally, we engaged a Civils Quantity Surveyor specifically to manage the project for us.

The result has been a highly successful project that was shortlisted for two awards in the Institute of Civil
Engineers London Awards 2018.
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4.3 Parking Bay suspensions - investment

Reason for claim

GDNs have to request that Local Authorities suspend parking bays where work is to be carried out in particular
for mains and services replacement activity, but also for Connections and Repair activities. Local Authorities
are entitled to charge for the suspension of parking bays. This claim is for the Connections and Mains
replacement element of that cost, the cost associated with Repair activities is detailed later in this document.

The quantity of cost incurred in each GDN is a function of:

A Whether the GDN6s wor k t akes argingdays araumd 75 of Lorden| Aut h

regionés population is covered by parking bays,
is under 50%.

A If the Local Authority operates parking bays, whether they choose to charge utilities for suspending
them i not all Local Authorities levy charges.

A The structure of charges in each Local Authority i some councils, such as Barnet, charge an
administration fee per application, potentially covering multiple bays, as well as a daily charge per day
as levied elsewhere.

A The level of charges in each Local Authority. For example, Islington charges £207 for the first day of
suspension plus £32 per day thereafter. Sheffield charges a £25 administration fee, and either £15 in
the city centre or £5 per day elsewhere. Consequently, a 5 day parking bay suspension would cost
£335 in Islington, and £50 in most of Sheffield.

The result of the above is that the level of cost Cadent incurs in London GDN is far more than that experienced
in our other GDNSs. Note that the costs of parking bay suspensions are typically not included within Streetworks
as reported in table 3.13 of the RRP because the charges are levied under NRSWA, rather than TMA.

Calculation and Materiality

Because the cost of parking bay suspensions is significant in London, these costs are recorded separately, so
we have been able to obtain detailed information from tRIIO on the costs in 2018/19 and the activities on which
the cost is incurred. The total cost is shown as £3.8m for London GDN divided between Connections and
Repex, and £0.15m for East GDN Connections.

For North West and West Midlands GDNs, because the costs are far lower, Balfour Beatty does not record them
separately, but they estimate that the costs would not exceed £100,000 per year in each GDN, and could be

significantly | ess. That this is a prudent estimate
ncur

costs were incurred outside of Londonit he bul k of Eastés costs being i
Authorities that form part of the East of England.

To calculate the additional cost for London GDN, we have taken the estimated maximum cost of £100,000 for
North West and West Midlands and spread it across Connections, Repex diversions and Other repex pro-rata to
the pattern of costs in London GDN. We have not pro-rated across the cost of Repex MOBs because the
volume of MOBs work is many times higher in London GDN than elsewhere.

When compared against the costs in London GDN, this results in additional costs of £2.5m in repex and £1.2m
in Connections. However, around £0.6m of these are in non-regressed repex activities, especially MOBs, and
so have been deducted from the table below, to leave additional costs in regressed activities of £3.1m in
London GDN in 2018/19.
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Parking Bay Suspension - investment
Estimated cost Excess Londo Excluded from Additional
Known cost ) . .
in NW, WM GDN cost regression regression cost

London GDN £m £m £m £m £m
Repex MOBs 0.5 0.5 -0.5 0.0
Repex diversions 0.2 0.0 0.2 -0.2 0.0
Other repex 1.9 0.1 1.9 1.9
Total Repex 2.5 0.1 2.5 -0.6 1.9
Connections 1.3 0.0 1.2 0.0 1.2
Investment cost 3.8 0.1 3.7 -0.6 3.1

Although the difference between the cost of parking bay suspensions in East of England GDN and North West
and West Midlands GDNs is only around £50,000, we have performed a similar calculation for East of England
GDN, because East 6s oonedidns and given tleanEast is légh gost in iConf@ections,
adjusting for this additional cost should improve the repex regression. The calculation for East GDN is shown
below.

Parking Bay Suspension - investment
Known cost E_stimated cost Excess East Excluded.from Additional
in NW, WM GDN cost regression regression cost

East GDN £m £m £m £m £m
Repex MOBs 0.00 0.00 0.00 0.00
Repex diversions 0.00 0.01 -0.01 0.01 0.00
Other repex 0.00 0.06 -0.06 0.00 -0.06
Total Repex 0.00 0.06 -0.06 0.01 -0.06
Connections 0.15 0.04 0.12 0.00 0.12
Investment cost 0.15 0.10 0.05 0.01 0.06

In respect of materiality, for London GDN the additional cost represents over 2% of normalised repex, and
around 16% of normalised gross Connections costs. For East, it represents around 0.6% of normalised
Connections costs.

We also consider that the level of cost in mains replacement in particular is likely to rise in RIIO-2 as compared
to 2018/19, because:

A More mains replacement activity is due to take place in Inner London, rather than Outer London, where
there is a higher concentration of parking bays and fees are typically higher.

A A higher proportion of work will be in the carriageway, rather than the footway or verge, driving more
parking bay suspensions.

A Insertion rates will fall, with open cut working requiring more parking bay suspensions

A The diameter band of Tier 1 work will rise compared to RIIO-1, so work will take longer and more space
needed to work in
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For both repex and connections, we also expect Local Authorities to take the opportunity to raise their fees and
the areas covered by parking restrictions. In the past, we have seen this in Authorities like Westminster, whose
Annual Parking report 2017/18 shows that its revenue per suspension has risen from £370 in 2014/15 to £706 in
2017/18.

How Cadent manages the cost

There is a trade-off between the cost of parking bay suspensions and labour costs and the timely completion of
work. tRIIO book parking bay suspensions so that they are confident that work can be completed within the
specified time. If the work is not completed before the parking bay suspension expires, the team would need to
pull out and then re-arrange completion of the work including a further parking bay suspension. Re-arranging
work is costly and bad for customers, consequently tRIIO aim to avoid this by booking enough parking bay
suspensions for a sufficient period to be confident that the work can be completed before the suspensions
expire, even if this does, on occasion, lead to work being completed before the parking bay suspension expires.
Consequently, tRIIO does not minimise the cost of parking bay suspensions, but rather the overall cost of work.

This approach is consistent with the terms of the GDSP contracts, under which tRIIO has target prices for each
type of work carried out, and any deviation from those is shared 50/50 with Cadent. Consequently, tRIIO is
incentivised to keep its total costs, including parking bay suspensions, as low as possible.
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4.4 Reduced Depth of Cover

Reason for claim

Pipeline Safety Regulations state that pipelines must be designed to withstand, so far as is reasonably practical,
the external forces and chemical processes to which they may be subjected. As a method of applying the
Pipeline Safety Regulations, TD1, a technical document produced by the Institute of Gas Engineers, TD1 states
that high pressure steel pipelines laid before 1984 should have a minimum depth of cover of 0.9m, and those
laid after 1984 a minimum depth of cover of 1.1m.

Pipelines are typically laid under easements agreed when the pipelines were built, under which landowners can
resume normal farming activities once the pipe has been laid. If they are unable to do so, then, compensation is
due from Cadent under the Land Compensation Act.

When line-walking was resumed in 2013/14, having stopped around 20 years previously, we observed that
some LTS pipes, especially in the East of England GDN, had insufficient depth of soil coverage to comply with
TD1, and therefore, if no action was taken, could represent a safety risk to the public and contravention of the
Pipeline Safety Regulations.

The UK Onshore Pipeline Association (UKOPA), in its 2016 Guidelines to Good Practice, sets out four high level
causes for reduced depth of cover:

A Natural erosion through water, wind, gravity or the natural oxidisation of organic soils such as peat.

A Human activity such as ploughing or laser levelling of soil to create a uniform depth of soil for improved
moisture distribution.

A Construction under older pipeline standards with lesser coverage requirements.

A Failure or loss of anti-buoyancy systems used for pipelines laid in marsh land or peat bogs.

The older pipelines in our East of England GDN are especially affected by natural erosion and farming activity.

The diagram below, taken from the UK Soil Observatory, shows land use across England and Wales in 2015,
with brown areas being arable / horticultural use, green being grassland, and black areas being urban.
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The diagram shows how East Anglia and the East Midlands, which make up the vast majority of the East of
England GDN, are far more arable than other regions of England and Wales, are subject to ploughing several
times a year, and so would be expected to experience greater soil erosion. We have experienced particular
problems in the sandy / loam soils of the East Midlands region.

Starting in 2016/17 we have carried out work such as soil importation, pipeline diversion, fencing or new
easement agreements with farmers, with costs rising in 2017/18 and 2018/19 as the programme of work
ramped up.
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Reduced depth of cover opex and capex by GDN:16/17 to
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We consider that costs associated with Reduced Depth of Cover should be removed from the Maintenance and
Totex regressions and assessed separately by Ofgem, similar to land remediation or holder demolition, because

the workload and associated costs arise from specific circumstances in each GDN, are low frequency but high

cost, and specific to each location.

The costs are also expected to continue in RIIO-2, rising to the level of around £7m p.a. across our four GDNs

in RIIO-1, with around two thirds to be incurred in East of England GDN.

Calculation and Materiality

We have data on Opex and Capex spend on Reduced Depth of Cover from the beginning of the programme in
2016/17, 2017/18 and 2018/19 by GDN, as set out in the table below, in 2018/19 prices.

2016/17 2017/18 2018/19
Opex Capex Totex Opex Capex Totex Opex Capex Totex
EoE 1.2 0.8 2.0 3.2 0.7 4.0 1.6 0.6 2.3
Lo 0.1 0.0 0.1 0.3 0.0 0.3 0.1 0.0 0.1
NW 0.3 0.0 0.3 04 0.2 0.6 11 0.3 14
WM 0.1 0.3 0.4 0.2 0.6 0.8 0.2 0.3 0.5
Cadent 1.8 1.1 2.8 4.1 1.5 5.6 3.1 1.1 4.2
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