Inefficient Bypass of the NTS
Estimating the Cost of Bypass Pipelines

Background

At the 7" July NTSCMF, attendees were asked to share with NGG any ideas and / or pipeline
construction costs which could be used to estimate the cost of building bypass pipelines that might
result in the inefficient bypass of the NTS. Kinsale Energy sourced details of a pipeline which Gas
Network Ireland is currently constructing in Scotland. The pipeline is 50 km long and its diameter is
914 mm and they estimate that it will cost €92.9 million to build (equivalent to about £80 million).
Vermillion sourced data on German pipeline construction costs and deduced that the German costs
are similar in magnitude to the cost of the GNI pipeline. Kinsale Energy also reverse engineered
NGG’s Option 2 formula from its 2015 NTS GCD11 Discussion Document and estimated that it would
cost NGG about £83 million (in 2015 values) to construct a similar pipeline.

National Grid NTS have advised that over 40 sites are availing of the shorthaul service and that this
number includes two Interconnector Points. The data necessary to identify the other sites is not
publicly available other than they can only be Direct Connects since it is not permitted to shorthaul
gas either to or from storage facilities or to DNs. However, an approximation of the shorthaul rate
to Direct Connect sites can be made by assuming that a site’s obligated capacity and its MNEPOR are
similar and that the distance to the nearest entry point is as provided in the Distance Matrix.

Using these approximations, 36 Direct Connect sites were identified as being likely to avail of the

shorthaul tariff. By reverse engineering the 2015 shorthaul formula, this paper estimates the cost of
constructing bypass pipelines to each of these sites from the nearest entry point.

The Two Shorthaul Formulas

The Optional NTS Commodity Tariff was introduced in 1998 to incentivise the use of the NTS by large
sites located near to entry terminals that might otherwise build and operate dedicated pipelines
thereby resulting in the inefficient bypass of the NTS. Users may use the NTS Optional Commodity
charge as an alternative to both the NTS Entry / Exit SO and TO Commodity charges. The shorthaul
formula has not been updated since 1998 and is as follows:

p/kWh = 1230 x M #-0.834 x D + 363 x M ~-0.654

Where: D is the direct distance of the site or non-National Grid NTS Pipeline to the elected
Entry Terminal in km;

M is the Maximum NTS Exit Point Offtake Rate (MNEPOR) at the site, converted into
kWh/day; and

~ means ‘to the power of..’

In their 2015 NTS GCD11 Discussion Document, National Grid NTS sought to update the shorthaul
formula to reflect the increase in pipeline construction and operating costs since the formula was
first introduced. National Grid NTS proposed three formulae for consideration by industry with the
following being that described as Option 2:



p/kWh = 1247 x M ~-0.78 x D + 1422 x M ~-0.708

The MNEPOR of sites and the direct distance from entry points to user sites is not publicly available
so, for the purposes of this paper, the obligated capacities taken from the “Forecast Con. Capacity -
Exit” tab and the distances from the “Distance Matrix” tab included in the Transmission Services
CWD Model are used for M and D respectively.

Reverse Engineering the Shorthaul Formula

The shorthaul formula was essentially derived in five steps, as follows:

1.

The cost of building hypothetical pipelines for a range of flowrates and distance was
estimated and tabulated;

The annuitized cost of each hypothetical pipeline was then calculated assuming a ten year
project life and a 10% project discount rate;

The annual cost of operating each pipeline was then estimated and added to the annuitized
cost to give the “Annual Cost”;

The Annual Cost was then converted into a unit cost in p/kWh by dividing by (MNEPOR *
365 * 0.75); and then

Curve fitting techniques were used to derive a shorthaul formula to best fit the table of unit
costs.

It stands to reason therefore that, since the shorthaul formula is an approximation of the unit costs
calculated in step 4, the Annual Cost of a bypass pipeline can be approximated as the shorthaul rate
multiplied by (MNEPOR * 365 * 0.75) where 0.75 is the assumed load factor. Therefore, for a 50 km
pipeline with an MNEPOR of 500 GWh per day (similar to the GNI pipeline):

e The shorthaul rate to the site would be 0.0112 p/kWh when calculated with the Option 2
shorthaul formula;

e The Yearly Cost would be 0.0112 p/kWh * 500,000,000 * 365 * 75% which equals £15.3
million;

e The annual cost of operating the pipeline was assumed in 1997 to be about 20% of the
Yearly Cost which gives an operating cost in 2015 of about £3.1 million per annum; and

e The resultant annuitized capital cost of the pipeline is therefore £12.2 million per
annum; and

e The implied cost of building 50km km of 914 mm Diameter pipeline to NTS standard in
2015 is about £83 million.

Identifying Sites availing of the Optional Commodity Charge

The Distance Matrix included in the Transmission Services CWD Model lists 26 entry points to and
221 exit points from the NTS:

Of the 26 entry points, 6 are classed as Beach Terminals, 2 as LNG import Terminals, 1 as an
Interconnector Point, 4 as Onshore Fields and 13 as Storage Entry Points. However, since it
is not permitted to shorthaul gas from storage facilities and Canonbie, Hatfield Moor and
Wytch Farm are not material, only 10 entry points were considered as being sources of
shorthaul gas.



e Of the 221 exit points, 75 are classed as Direct Connects, 124 as GDNs, 3 as Interconnector
Points and 19 as Storage Exit Points. However, since it is not permitted to shorthaul gas to
either storage facilities or to DNs, only 78 exit points were considered as being destinations
for shorthaul gas, 3 of which are interconnector points.

e For each of the 75 Direct Connect sites, the nearest of the 10 entry points to the site was
identified and the shorthaul tariff for each shorthaul route was calculated with the 1998
shorthaul formula using the site’s obligated capacity as M and its distance (from the
Distance Matrix) to the nearest entry point as D.

e The 75 sites were then ranked in order of increasing shorthaul tariff and 36 of the sites were
identified as having a shorthaul tariff less than the combined NTS Entry / Exit SO and TO
Commodity charges. The shorthaul tariff was also expressed as a percentage of these
commodity charges and the maximum shorthaul amount payable at each site was calculated
as the product of the shorthaul tariff and the Historical flows at the site. The results of these
calculations can be found in Table 1.

e The shorthaul tariff was also calculated for each of the 36 sites using the 2015 formula and
the Annual Cost, operating cost and Construction Cost of hypothetical bypass pipelines to
each site was determined using the reverse engineering approach described above. The
results of these calculations are also included in Table 1.

National Grid NTS have advised that only about 60% of gas flows to eligible exit points avail of the
NTS Optional Commodity charge. Hence, about £28 million would be paid by these sites by way of
the shorthaul tariff as compared to the £298 million that National Grid estimate that the sites would
have to pay to fund the construction and operation of the bypass pipelines (NB both figures are on
an annual basis). To put this in perspective, the £28 million is less than 50% of what it would cost
just to operate the bypass pipelines. The total cost of constructing these bypass pipelines is in
excess of £1.6 billion.

Interconnection Points

The MNEPOR (or the obligated capacity alternative) of each Interconnection Points is of such size as
to enable the economic shorthauling of gas from all 13 of the qualifying entry points to each of the
Interconnection Points. The shorthaul tariff for each shorthaul route was calculated using the
current shorthaul formula and the shorthaul amount paid by users of each route was calculated as
the product of this tariff and the Historical flows to the Interconnection Point. However, since the
gas shorthauled to the Interconnection Points will have been sourced from several entries, the
shorthaul amount calculated in this way overstates the actual amount that will have been paid for
each shorthaul route. The shorthaul tariff was also calculated using the 2015 formula from which
the Annual Cost, operating cost and Construction Cost of hypothetical pipelines from all entries was
derived and the results of these calculations are included as Table 2 and Table 3.

The maximum quantity of gas that can be shorthauled along any route cannot exceed the quantity
which entered the NTS through an entry point. Table 4 is similar to Table 3 but the amount paid by
users reflects the quantities flowed through the entry points. This shows that only about £10,000
would be paid to shorthaul gas from Wytch Farm to Moffat compared to the £25 million payable
based on the Moffat historical flows.
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