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1. Introduction
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| am Simon Allen, a Chatered Accouniant and Management Conaultant with
ova 20 years expeience of conallting in the electricity indudry with
PricewaterhougCoopes (whee | was European Head of Utilities in the
Corporate Finance divison), ICF Internaiond (where | was Head of European
Operationg and now as an independent conaultant.

My work within the UK electricity indugry began in 1988and induded 3 years
on therestructuring and privatisation of the 12 Area Boadsin England & Wales
and the Nationd Grid Company. In 19956 | worked on secondnent as Head of
Due Diligence at Nudear Electric leading up to its integration with Scottish
Nudear and privatisation as British Energy.

| have also spent severa years working in Europe and in recent years have
advised the European Commission on the potential for undegroundng high
voltage electricity tranamission neworks in Europe and the standad costs
assodated with the condruction of 380kV tranamission assets across Europe

| have appeared as awitness at the Strategic Session and Inverness Local Session
on behdf of theEilean Aigas Estate.

2. Reasons for Undergrounding
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The section of proposd line between the subgationsat Braco and Denny passes
through Allan Water, the moorand area of Sherifmuir, the western edge and
scarp southern slope of the Ochil Hills, to the east of the Wallace Monument,
across the River Forth and close to the settlements of Fallin and Cowie. It then
crosses the M9 motorway and passes close to the settlement of Plean.

The reasonsfor undegrounding sections of the line between Braco and Denny
were outlined in the Statement of Case submitted by Stirling Before Pylonsand
Friendsof the Ochilsin Januay 2007. The section of thislinein the Stirling area
crosses a number of sengitive areas induding Sheriffmuir, the Ochil Hills
AGLV and the Nationd Wallace Monunent. It is bdieved that the presence of
an overhead line will have a significant derimental effect on the landsape
throughoutthis area.

This point was highlighted by MSP Keith Brown at the Scottish Parliament
Members Business Debae on 19" September 2007 (motion S3M-97) on the
Beauly Denny Public Inquiry (Document StBP/2/24). He described thearea as "a
landscape experience tha is uniquein Scotland" and stated My constituency is
not the only scenic stretch of the routeN far from itN but Ochil is scenic and
historic. The Wallace monunent, which is no less than a symbol of Scotland'’s
naionhood,looks out on to a landscape tha will, if the proposl succeeds, be
bisected by concrete and steel. Those of uswho are familiar with Scottish history
will recognise the significance of the battle of Sheriffmuir. I worry that, 300
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2.7

years on, we may as a county take a decison tha would run hugeelectricity
pylonsrightthroughthemiddle of tha batlefieldO

The proposd overhead line also passes very close to the settlement of Fallin and
other villages. According to Keith Brown Orhe eastern villages of Stirling are
often forgotten aboutin this context but have regularly been seen as a dunping
ground for pylons and various other public utilities, to the detriment of ther
peopleQ The ApplicantsOcurrent proposd route would appear to endorse this
view.

Major adverseO visud impacts for some properties were identified by the
Applicants in the Environmental Statement which disclosed that 3 propeties
would be within 100metres (m) of the ling, 23 within 200m and a further 333
within 600m (as shown in the extract from table 174 in the Environmental
Statement bdow). It should also be pointed out tha the application for the
overhead line relates to a @orridorO and as such more propaties could be
affected if the corridoris moved by the contractor for technical reasons

Route Section WNumber of Properties Motes
0- 100 - 200 - 300 -
100m 200m 300m G00m

L 2 L

—

Braco to Cambushinnis |zolzied residentbal prooertizs

Wood

Cambushinniz Wood o [ ] 4 ] lzolated residental propertias and

Brides of Allan zome properties winin Kinbuck
Village {19 properties)

Brdes of Allan to Denny 3 20 2d RS lzclated residental prooeriss and
promerties wikhin the town of Fallin

Total 3 23 34 299

Since the publication of the Environment Statement, the Applicants have
produced APL 5/17 which is an updded assessment of the numbe propeties
within 600m of theline The postion regarding propeties in the Stirling areais
shown bdow:

Location 0-100m 100 200 300
20 30 60
0 0 0
m m m

Braco to Cambushnnie 0 0 0 2

Wood

Cambusnnie Wood to 0 2 4 31

SHETL/SPT Bounday

SHETL/SPT Bounday to 2 32 49 430

Denny

Totd 2 34 53 463

In prepaing these statistics, the ApplicantsOconsultant WSP Environmental
acknowledged tha when measuring the nunmber of propeties within 200-300m
of the ling they excludal the Halls of Residence at Stirling University (which
houses approximately 200 students) and tha there may be more propeties
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affected in Fallin within the 300-600mrange These would appear to be magjor
omissionsin the study carried out by the conaultant.

Studies conduded globdly over the past 30 years have demondrated a
correlation between radiation emitted from overhead power lines and the
proliferation of carcinogenic illnesses such as leukaemia and evidence to the
Inquiry on behdf of objectors has been presented by Professors Henshaw and
O@arroll. As pointed out, for 400kV overhead lines, the magnaeic field is not
neggligible until some 150200 metres away from the line and in the case of
Beauly to Denny the lineis likely to be heavily loaded and unbdanced in tha
onecircuit is carrying 275kV and the other 400K/. Undeground cables, on the
othe hand, have been shown to mitigae agang potential hedth impacts
because the electric field is eliminaed and although undergroundcables can
produe highe magndic fields directly abovethan than an overhead line these
fal rapidly such tha 10 metres either side of the cable the magndic field is
negligible.

Following the Stakeholder Advisory Group (SAGE) report in April 2007,a UK
Parliamentary cross paty inqury into childhoodleukaemia and EMFs reported
in July 2007. The Committee backed the moratorium recommended by SAGE
on the building of new homes and schools within 60 metres of EHV power lines
and the banning of new EHV OHL s within 60 metres of new homes and schoolks.
However, they also recommended the govenment consder the case for
extending the ban to 200 metres for EHV OHLs. As there are 36 propeties
within 200 metres of theline between Braco and Denny, the Reporters are asked
to give weight to the Committee@® recommendaions and not accept the current
propos for theoverhead line

In addition to the hedlth risk, residents alongtheroute from Braco to Denny face
deterioration in thar real estate values. As noted [Inquiry Document EA 70,
recent studies in England and Scotland have shown tha where a pylon was
condructed close to a residential propety (i.e. within 150m), this resulted in a
20% loss in market value. Should the development of the proposd line affect
propety vauesin the Stirling areain a similar negative manne, then given that
a hous is typicaly a family®@ prindpd asset, the consequences for some
sectionsof thelocal community would be significant.

3. Undergrounding in the Stirling area is feasible

3.1

In late 2006,the Applicants asked PB Power with CCl and MTLA to undetake a
case study [Inquiry Document APL5/16] of undegrounding specific sections of
theline This report was published in Januay 2007 and three cable routes in the
Stirling area were examined. Two of these were to the east of Stirling: Case
Study 3 B Lower Taylorton to Logie and Case Study 4 Lower Taylorton to
Cocksbum Wood. One route to the west of Stirling was aso examined - Case
Study 5 Glen Burn to Touch Road. It was stated in APL 5/16 that these studies
were not specific proposls from SHETL; they were case studies intended to
demongrate the salient points associated with undeground cable ingallations




3.2

through different environments typical of Scotland. On the basis of this report,
there is no evidence to suggest tha an undegroundsection of cable could not be
laid in the Stirling area, althoughthe engineering chdlenges of ingalling cables
up the Ochils escarpment would suggest tha this route examined as Case Study 4
isunredistic.

Case Study 5 covered a distance of approximately 5km between (and induding)
the Rivers Teith and Forth. This was considered technically feasible. Scottish
Natural Heritage have since proposd an aternative undegroundrouting to the
west of Stirling from south of Strathdlan (Milfour Moor) to Gartur and also from
Gartur to Denny, which is being examined by the ApplicantsO consultants.
Further comments on this will be provided in an addendum(or rebuttal) once the
report has been released and reviewed.

4. The incremental cost of undergrounding
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The additiond cods of undegrounding will depend on the length of route and
the engineering chdlenges tha need to be addressed, but have been estimated by
the ApplicantsOconailtants in APL 5/16 at £33 - £74 million more than an
overhead line Further comments on this will be provided in an addendum (or
rebuttal) once the mog recent undegroundreport prepared by the Applicants has
been reviewed.

5. The impact of higher capital costs on electricity consumers

5.1

5.2

53

The highea cods assodated with the undegroundng of any sections of the line
between Beauly and Denny will need to be agreed with Ofgem. On the
assumption that were Scottish Ministers to suppot partial undegrounding of the
ling, they would then be accepted by Ofgem, the inaremental costs would be
recovered throughtransmission use of system charges.

Trangmission charges vary geographically reflecting the fact tha trangmission
cods rise the further energy has to be trangported from where it is producd to
where it used. The effect of highe costs beng passed throughto busness and
domestic consumers will therefore vary and it will be down to suppliers and
geneators to decide the mod appropriate way of passing on thdr respective
cods. In the absence of this information, financial moddling and sensitivity
andysisis consdered to provide a useful benchmark.

One method of looking at the impact of future developments in the trangmission
system is to carry out senstivity analysis using Nationd Grid@ DCLF
Investment Cogd Related Pricing (ICRP) Modd. This modd has been used by
Nationd Grid since 2004 to calculate Trangmisson Use of System (TNUo0S)
tariffs. The modd calculates the margind cods of investment in the tranamission
system which would be required as a consgquence of an increase in demand or
geneation at each connection point (or node on the tranamission system, based
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on a study of pesk conditions on the trangmission system. It uses MWkm to
calculate margind cods of investment, which are estimated in terms of increases
in units of km of the transmission system for a IMW injection to the system. In
simulating the way trangmission charges are set in Great Britain (GB), ICRP
splits Trangmission Network Use of System Revenue between generation (27%)
and demand (73%), uses 21 generation zones and 14 demand zones across GB
and applieslocationd security cods.

The modd uses circuit expansion factors to reflect the differences in costs
between overhead lines and undeground cables at the various trangmission
voltages (i.e. 132kV, 275kV and 400kV). The circuit expanson factor tha is
used for 400kV cables (200708) is 22.69. A reference nodeis then used as a
basis point to calculate the zond margina km, which isthen conveted into cogs
and hence a zond geneation and demand tariff by multiplying it by the
expandon congdraint and the locationd security factor. The zond differences are
calculated based upon how much the profile of power flow throughthe system
changes on average for an additiond MW of demand at each nodeon the zone
Theremainde of revenueto berecovered is then added uniformly across the GB
trangmission system.

On average, according to Ofgem, (Transmission Price Control Review: Final
Proposal December 2006)transmission charges currently make up about3% of a
domestic consumer@® bill and according to Energywatch, the average electricity
bill in the UK is £383, so trangmission chages make up around £11 of the
average bill. Average domestic eectricity consumption is 3,300kWh (according
to the Depatment for Business, Enterprise and Regulatory Reform BABERRO
formerly DTI) and this equées to an average unit price of 11.6pkWh. The price
of electricity does vary around the county and on the tariff and method of
payment. According to BERR tatistics, the average annud domestic electricity
bill in Edinburghin 2007is 11.2pkWh for cusgomers paying by direct debit and
13pkWh for prepayment cugomers. These are around 5% highe than the UK
average

This modd has been obtained unde licence by conaultants ICF Internaiond and
has been run a my request to calculate the impact on consumer bills of the
investment in the Beauly to Denny line Ofgem has already agreed to £332M of
capital investment for the Beauly to Denny overhead line) and the modd
estimates tha this will increase the average domestic electricity bill by 40pkear.
The modd has then been run unde 4 further scenarios for different lengths of
overhead lineand cable:

¥ 215km OHL and5km cable;
¥ 210km OHL and 10kmcable;
¥ 200km OHL and 20kmcable;

¥ 175km OHL and 45kmcable.
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5.10

Using this modd unde the assumptionsnoted above, the following inareases to
the average price of eectricity in p/kWh and the revised average GB domestic
consumer electricity bill are shown in thetable bdow.

OHL Cable Impacton | Revised average Annud
length length | price p/kWh | GB €eectricity bill | incremental cos
(km) (km) of cabling
220 0 0.01835 £38340 -
215 5 0.02086 £38348 8p
210 10 0.02337 £38357 17p
200 20 0.06828 £38505 £165
175 45 0.20777 £38965 £6.25

On thebasis of theabovemoddling runs theimpact of cabling a section of up to
20km of overhead line between Braco and Denny would result in an additiond
inarease of only £1.65ear (approximately 40pfuarter). The cabling of around
45km of the Beauly to Denny line would have an incremental impact of around
0.2pkWh, which represents an increase of £6.25pkear (1.6%) in the electricity
price.

In consdeing whether this small incremental cod is judifiable, it should be
bomein mind tha the Nationd Audit Office has estimated (Feb 2005report into
Renewable Energy) tha thetotal public suppott for renewable energy in the UK
between 2003 and 2006 has been £700million per annumand will reach upto £
1 billion pa annumby 201Q

Additiondly, when consdering the small annud incremental cog, reference is
given to the evidence of Prof Nick Hanley, Professor of Environmental
Econonics at the University of Stirling. His study [Inquiry Document StBP/2/23]
on the non-market econonic impacts of the proposed Beauly-Denny ling as it
passes through the Ochils and Stirling show tha more than 80% of loca
residdents sampled were prepared to pay £50 pe year to have the line go
undeground. The mean willingness to pay (a measure of the econonic cog of
the over-ground trangmission line in terms of loss of economic well-beng to
peoplein thestudy area) was in fact much highe at £179pe houshold per year.
The actud cog they would have to pay though would be much less.

6. Conclusion

6.1

There are a number of adverse impacts with the ApplicantsOproposd overhead
line route beween Braco and Denny, particularly the section of line from
Sherriffmuir to Fallin.




6.2

6.3

Work carried by conailtants condudes tha it is technicaly feasible to lay
cables. The cods of undegroundng the section of line will depend on several
factors prinapdly the length of cable route, the technical complexities of the
selected route and the number of cables per phase tha are congdered necessary.

If Scottish Ministers recommend partial undegrounding, the incremental cods
of underground cables would need to be agreed with Ofgem but will ultimately
be bome by electricity consumers. Trangmission charges, though,make up only a
very small propottion of the electricity bill and the cogs will be bome by
conumers across Great Britain. The impact on consumer electricity bills from
undegroundng a section of the line in the Stirling area will therefore be
margind and a scenic and historic landscape will be preserved from the adverse
visud effects of 50 metre high pylonsand assodated power lines.




