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@ About us Ve

We are SSEN Transmission, part of the SSE Group, responsible
electricity transmission network in the north of Scotland.

Key

Existing infrastructure

Under construction
As the Transmission Owner (TO) we maintain and invest in the T Rl S AR 3
voltage 132kV, 220kV, 275kV and 400kV electricity tranemissiwork
in the north of Scotland and the Scottish Islands.

Orkney HVAC
Renewables

Our focus is to deliver a network for net zero; facilitating Scotland

the UK’s transition to @urnetwerle
consists of underground and subsea cables, overheesl tin Wooden | e =
poles and steel towers, and electricity substations, extending ovi e g

guarter of the UK’'s | and mass

terrain. &
We power our communities by providing a safe and reliable suppl )\f\’ C A
electricity. We do thidy taking the electricity from generators an — N N -

transmission network for onwards distribution to homes and busineg

transporting it at high voltages over long distances through Renewables/Reliability SN

\—) City Strategﬁes
in Vi”ageS7 onns and Cities. T“ﬁ‘ EV/Heat/Reliability
i issi N R Vn
Find out morewww.ssertransmission.co.uk - A

East Coast
HVDC NOA*

I Introduction

Thisreport will detaila consolidated view ajur engagement we have i

had to date with direct and broader industry stakeholders How to get In tOUCh'
Transmission Network Use of System (TNU0S) chdargesighout, it
clearlyhighlights the key themes to the feedback that we have recei
through the different engagement activities that we have undertak|
With theaim of broadeninthe conversation omNUoSour engagement
on this issue ensurgbat our recommendations on reform, represe
the views of industry and the interests of our stakeholders.

We welcome any comments and feedback onreirt.
If you would like to get in touch with the team to ask
guestions, and provide feedback and comments then
please use the following contact methods:

David BoylandCommercial Policy Manager
Since publishing our Transmission Charges pap&ebruary this year [atkagecliCRa @SSRy

which posed the question ‘1 sweT Post: David/Boyland.

. . SSEN, Inveralmond House,
recgwed an excellent response againedvaluable iput from a broad 200 Dunkeld Road, Perth, PH1 3AQ
variety ofstakeholders

In March, alongside Scottish Renewables we held an intera{SSEUUCIENEERUIIMEEIEUESS G ICTEUS
webinaf. Within this eport wepresentthe main area of feedbackve annqgncementg youcan register to join our mailing li
receivedand what potential reform optionkave been suggested b AR S TR Gl L IR IR Gy
stakeholders Followingthe webinar, we circulated a short survey to

those who registered theinterestin the event, you can find summary of the feedback received throtigh webinar and

the surveydetailed in thigeport, alongsidghe questions andnswersrom thewebinarin appendix 1

1 SSEN Transmission, Transmission Charges paper
2 SSEN Transmission, Transmission Charges Webinar Recordin



http://www.ssen-transmission.co.uk/
https://www.ssen-transmission.co.uk/news-views/articles/2021/2/tnuos-the-biggest-barrier-to-net-zero-targets/
https://www.ssen-transmission.co.uk/news-views/articles/2021/3/tnuos-the-biggest-barrier-to-net-zero-webinar-recording-now-available/
mailto:david.boyland@sse.com
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* Engagement process

r.
O

After gaining initialinformal feedback from generatior
stakeholders, wdecided to further explorthe negative effects
and unintended consequences of the high costs, volatility
unpredictability of TNUOoS.

By publishing our Transmission Charges paper, we were ¢
to capture further views from across industry on the curre
charging methodology, how it affeatsir customerswhether

our stakeholderssupported ar opposed reform and wha
potential solutions auld be.

Throughout ar engagement, we aimed and remain committs
to, capturing feedback from a widalemographic of
stakeholders, ensuring that we received a holistic view wi
considered how TNUoS affects different parties.

Our engagement activities inded; speaking at industn
events, partnering with Scottish Renewabtes seek their
members viewspublishing our Transmission Charges paf
responding to written correspondencdilateral meetings,
holding an interactive webinar and circulation of arskarvey

which provided stakeholders a further opportunity to enga
with us.

In summary we have engaged with a broad variety
stakeholder groups to date, including other network owne
developers of varying technologies, local authorities, econc
development agencies, government, BEIS, Ofgem, the ES(
Academia.

We plan to continue this engagementsiape and iform our

position on reform and our next steps.

Stakeholder Participation

We received an overwhelmingly positive responsauto
Transmission Charges paper with many stakeholders contaq
us directly

/ 12 written responses

® 24 bilateral conversations with key
M 5i5keholdersaind decision makers.

Our Webinar attracted 186 people
e o Who registered their interest in the
[ ]
& event, 123 peoplattended,and 97
people participated through SLIDO.

12 Surveyresponses

Network
Owners

Local

Authorities Developers

Trade
Bodies

93%

Of all stakeholders told us that they believe that
TNUoS reform isequired.

70%

Of all stakeholders who read our Transmission
Charges paper agreed with our findings.

84%

Of all stakeholders told us that TNUoS presents a
barrier to the delivery of future projects.

*Based on all feedback received.

Top 5 Stakeholder Reform Options

TNUoSharging shouldot be locational Consider
implementingpostage stamp methodology.

Cap TNUoS at zero with the removal of all negative
charges.

Reform must include improving the certainty of
TNUoS.

A full fundamental review of TNUOS is required.
Changeseed to be made to thedBnection and Use
of System Code (CUS&Yonsider decarbonisation.




Wag Your feedback

Followingthe publication ofour paper we received written responses from a wide demographic of stakeholders including
renewable developerthe Electricity System Operator (EQ09 n s u Jatademiacoramunity groupsindlocal authorities All
written responses received $ar to date have supported our position and are in favour of refédimesponseswve hae received
will play a pivotal role in forming our final recommendations.

Written Responses

Academiahighlighted Transmission charging has posed challenges for

many yearsand discussed opportunities facademic course work to GEKSNB Aa | 101 2F
further analyse and study reform solutions of grid charging. decarbonis&l § v § NI Consaltgng

We received writtencorrespondencdrom two Consultantswelcoming

our paper broadly supportingur findings and conclusions particular ¢! IANBFG LASOS 2F 62N

around thelack oflongterm clarity to support investment decisiorkse
scale of the disparity between generators, lack of incemived CUSC
to decarbonise generaticandvolatility between the predictefive year
forecast and actual costi.was also highlighted that current chargingd L G A a GAYS (2 OGKAyYy(] R7

been saying to Ofgem for yesirg Developer

poses a risk to those competing in thext Scotwindeasing round dzy’ R S NIk Sdotfsyf Renewable Developer

We spoke to manjarge and smabcaleRenewable Developerwho

alongsidesupportingour conclusion that reform isrgently required, d/ dZNNBy G h T3S Ywilbhkve B A
raiseda keyconcernaboutthe uncertainty around the decision made by negative effect on UK and Scottish Government N
Ofgem on theSignificant Code Review: Targeted Charging Reviggh LS NR  (ICNBultant o &

removed the Small Generator Discount (SDG). Further concerns were

raisedrelatingt o Of gem’ s Signi ficant Code Revi m W
Access and Forwatdoo ki ng Charges in e’el@lti%hd th:J”‘N@W@eml@“WO?TNQOQ r g
negative impact that Distribution Generation (DG) over 1MW paying OK'I N&Asailémia

Wider TNUoS will have on new and existing DG developnientas

highlighted through our engagement that TNUoS charges penalises ¢ 2 RSt A gSNJ 6 Sy STAGA
generators in the areas with the greatest hydro and wigburces. cannot beconsideedA Y A & 2 BSD (i A 2
Suggestions on reform included a full rehaul of the current methodology

removing TNUoS from 132KN Scotlandand removing locational

charges completely

We spoke to three Scottishocal Authoritiewho expressedeepconcerns over the current high costsSootland andhighlighted
that this is something that has been raised for many years, yet no progress has beeGomnadensvere raisedcaround TNUoS
acting & abarrier to renewable developmentgilising thenatural resourcesf Scotland to progress to Net Zeadongsidethe

economic gain that can be achieved from the deployment of renewables.

We welcomed positive engagement from #8Cwho agreed with our conclusions that TNUOoS is difficult to preditthah there

is benefit in reviewing the underlying TNUoS charging principles and methodology. It was noted it is important thatany revi
considers the impact that the methodology has on consumers as well as on the system as a whole. The ESOthaghighted
deliver benefits to consumers, TNUOS charges cannot be considered in isolation, wider consideration is required factibasnter
with markets, network constraint costs and BSUOS. In relation to the locational element the ESO noted thageheslits in
higher costs for generation in Scotland, reflects the higher network cost of transporting electricity further. The syat¢rafimp
increased generation in Scotland can include increased constraint coststind#gyoperation, and/or new frastructure being
required to transport the energy generated in Scotland to large areas of demand in the south of England. This cosbistpassed
the consumer, therefore a locational cost signal for generators can help to reflect and potentiallie rtiitggdy encouraging
generators to site in locations favourable to the system overall charge€SO is interested to understand whether TNUOoS itself
is a barrier to entry for new generation in Scotland, when considering the future strong pipeivesthent.



Bilateral Discussions

We took the opportunity to speak to as mangksholders directly as possibéand gained further supportf our analysis othe
issuef TNUOS charginglongside opposing views which wihtribute toour decisionmaking.

We spoke witlBEISnd Ofgemwho welcomed engagement in this area

Other Network Ownertold usthat unpredictable and volatii@NUoShargeshroughout GB is a concern and broadly aghed
reformof grid chargings paramount. It was highlighted thetiarging should account for policy objectives and decarbonisatithn
suppored in exploringthe lack of guiding principles around Net Zettus includedconsideringthe objectives of the §stem
Operator Transmissiddwner Code (ST.C)

ScottisiLocal Authoritiehighlighted that this has beed@ng-standingssueandagreedthat it was now timéo bring about positive
changeEchoing the point thatreating a level playing field and enabling decarbonisation i® leehieve national policy objectives
The way that the current charging regime works blocks this and discrimagdasstScottish generation.

Economic Development Agenched similar viewsxpressing thatdespiteraisingconcernsothing has been done to address the
issue.Maximising e socioceconomicbenefit, that could be delivered through renewable energy projegssticularly offshore
wind,isa huge objective forocal AuthoritiesThey expressed disappointment that lasgale renewable energy schemes did not
progress in their aredosing out on jobs, skills training, supply chain opportundied believed that TNUoS played a role in this.

We spoke directly wittrade bodiesandgeneration developergpurposely aiming to broaden tidebate Thedevelopersve spoke
with varied includingsmallindeperdent developmentsdevelopers witHarge portfolios, developers in different locations of GB
anddevelopments with varied téoologies.

Onshoreandoffshore windandsolar developersagrea with our findingsthey told us

1 TNUoS could bie blockade that deters reachimdet Zero

I The barrier tothe deployment of renewables has a negative effecttimn deliveryof associatedsocial and economic
benefits forlocal communities

1 Increasing renewables in different locations in GB due to the correlation of wind speeds between North and South w
highlightedas being critical téuture security of supply and balancing the system.

I Scottish renewableeperators areat a significantcompetitive disadvantage in subsididse to thedecreasingcost of
renewable energy and the cost of TNUO0S increasing.

I Existinggeneration sites canot react to thelocational cossignas of TNUoSThe high, volatile andnpredictable costs
associated with TNUoS can be a forwlaaking signal for new developments to signpost where is best to connect,
however for existing units they have got little or no control and cannot move locatioeetothesignas of TNUOS.

1 Developers with avide geographiportfolio of assets explained thatespite the locationaignalin the South providing a
credit, that high charges in the North outweighs the credits reckivehe South. Reformof TNUoSs a priorityascharges
negatiwely affectbusiness models

We spokeo a developer with a portlio of conventional generatigiin particularCCGand CHRE they told us,

1 They wereoncernedthat ourdiscussionand paper solely focussed on renewable generation being required to reach Net

Zero and althought wasrecognised that renewables will play the most significant part in the transition, the diversity of

the generation mix including conventional generatigthin GB will play a critical role.

Conventional generation will be required, to ensure security of supply and/or manage voltage levels.

1 Someconventional generators rebn the locational signals of TNUGBnerating units that are rarely dispatched, however
can becalleduponat any timerely on the credits receigdrom TNUoS alongside other mechanisms to sustain their plants.

1 Undertakinghey hadtheir own decarbonisation strategg meet Net Zerowith the use ofCarbon Capture and Storage
(CCS) and the exploration of hydrogen was another area that was flagged to be missing from the debate

1 Concerns were raised on thack ofdetail outlined in our paperelatingto how constraint costs and whole system
intertwine with TNUoSItwas strongly felt that these areas should have been included.

1 Despite having opposing views as to why refshould take placthere was broad agreement that reform is required to
present a solution to the volatility and unpredictabilifyttee currentTNUoSegime.

=



Webinar Engagemesst Follow Up Survey

Hosted in March this year, the webinar was suppor
by Claire Mack, Chief Executiv&cottishRenewables
whoopened the evenandAdam Morrison, Chairnmaf
the Board, Scottish Renewables/ Project Director, Oce
Winds who presenteda developels view of the B e v e
unintended consequenceshat the current TNUo0S (I 255 6 S g S BOIS s Rt
charging regime poses in Scotlafide webinar was a B sioasa

useful engagement tool whictencouraged strong e e
participation froma wide variety of key stakeholder Gotorwnwsidocon  |SHIG)
including policy officials, ESO, Economic Develop i i
Agencies, Local Authorities ammurrent and future
generation customerstifermal/ CCGT offshore and s
onshorewind and solar)The majority of the tiendees
agreed with our findings within our paper and expresg
their concerns over the volatility, unpredictability arf®
high costs of TNU0S charges. Thereayaedominant theme to the responses throughout which echoed our concerns in relation
to TNUOS posing a barrier to the progression towards Net Zemtrarily we received opposing views which questioned our
rationale, in particular around the cost to transpelectricity long distances from North to South, this feedback will go towards
shaping our next steps as we will ensure that all views are taken on board

AGENDA

- Opening Remarks - Claire Mack, Scottish Renewables

[ A cevetopers view on unintended consequences - Adam Morrison, Scottish Renewables / Ocean Winds

B Next steps based on your feedback.

Throughout our engagement so far on TNUoS, we havevegcan excellent response from across industry. It is clear fro
analysis and engagement, that thereverwhelming support for reform to TNUa&d urgent action is required. We have capt
differing views on this subject from various stakeholdetsch will support our decision making and approach in prop
balanced and holistic reform options.

Amongst feedback we received from stakeholders, is that the development and deploy®éfishofe Wind will be critical the
transition to Net Zerand that TNUOS is a significant barrier to developmérdsurther thisconversationwe will be exploring th
effect that TNUoOS has on Offshore Wind developments

One thing that came across strongly is that as an industmpeeato act now to deliver the 2030 policy targétbongterm revie
may not happen quickly enough. There are many reviews of the electricity industry, we therefore suggest that includiagd
the negative effect that TNU0S has on progressing to Net idetteese reviews will be critical to progress this atphee that i
required.

At this point it is clear from the findings of our engagement, that the desired reform options are likely to includecadb slami
term fixes, for example CUSC modifications and ensuring the principles and objectives ofy@&)&ithadiecarbonisation, ang
more longterm rigorous review of the methodology that derives TNU0S charges is required to recognise Net Zero policy
We suggest that Ofgem and the UK Government are best placed to lead on this.

Ournext public stakeholder sessimplanned for the Scottish Renewables Onshore Confecenttee F of June 2021.




Scottish & Southern
Electricity Networks

TRANSMISSION

Wearea

Living

Wage

Employer

n SSEN Community , @ssencommunity

) FairTax

ssen-transmission.co.uk



Appendixl Webinar Questions & Answers

Questions answered live

Are Ofgem's Net Zero Advisory Group and Citizen's Advice aware of the damaging impact of the current TNUoS Charging
Methodology?

Adam Morrisor-1 think it isfair to say that some of the evidence that developers themselves or trade bodies have been
presenting is relatively new, so perhaps not in full and perhaps that is something that we need to keep working onrés a secto
making sure that we are quantifyisgme of these impacts a lot them we have talked about conceptually before. In short it is
something that we can do better at, in relation to quantifying these impacts.

Storage facilities are required to pay TNUo0S for import & export, whilst intercorsneatozero. Why are we favouring one solution
over another?

Andrew Urquhart- Again this is a legacy issue with TNU0S not being charged to interconnectors. Storage came in more recentl
is a historic legacy thing and is something that should be amalfeewhen it comes to reform as long as it contributes towards

net zero.

Adam Morrison The interconnector situation is a matter of law. It is another competitive barrier for us when looking to deliver
renewable power in Scotland we are competing agaitsrconnectors

Have SR considered an appeal to the competition and markets authority?

Claire Mack Short answer is no at the moment, there is a lot of analysis coming forwardf theegreat difficulties is, and |

would need to look into the detaif thisin terms ofwhat the CMAconsider the market to bés whetherthey see the market

being a GB market @vould Scotlandbe looked at separatelyf members wanted us look thiat CMA work in more detail then

we would clearly do that, but it wouléquire significant capacity to do so properly. One thing is clear, which tkeHavelling

up agendawill need change and effort to deliver evenly and doing so will obviously be a lengthy and expensive process. Issues
this one with TNUoS chargifegl like they work against that agenda.

Rather than T connected generators, are you considering embedded generators connected to the D network that will H®yaffected
the TCR on TNUoS charges?

David BoylandAs a TO we have been highlighting through involven
Significant Cod Review: Reforming Network Access and Fara@kithg charges. One of the options is that DG =>1MW will also
pay wide TNU0S. We have flagged this and liaised with Ofgem through consultation responses and requests for information et
that this is great concern. We see the issues that transmission connected generation face being emulated on DG. With the
majority of DG bieg renewable low carbon generation, yet again it is that further barrier to Net Zero levying these charges on
them. The other element of this is that the more renewable you have within a particular zone the higher the year round not
shared costs gets f@veryone so we foresee DG paying TNUoS we will see the Transmission connected generators costs incre:
Now we know that the TNUOS is meant to be sending a locational signal on where to connect, but the question is what do curre
connected DGdotoreacto t hat signal there isn’t anything that can ¢

Why does the paper have no acknowledgement of the genuine cost of transporting energy from North Scotland to Southern
demand?

Andrew Urquhart The paper itself is focussed on the wider elementfdine@ard-looking charge, there is a whole bit of TNUOS in
terms of what is required to connect to the network which is focussed on local circuits and substations and the assle#t to get
energy further awayit is all about the forward looking elemehtaat we have been | ooking at, &
behaviours, in theory, from how it was set up before to get the generation down towards the demand centres and that the
element that is really highlighted that is misaligned with Net Zeroipléscand how it was set up before, that the real crux about
what we have been focussing on.



Questions answered post event.

Are you planning to raise a CUSC mod? What is the potential solution to this issue?

David BoylandWe d o n ' t planstoraise a @USC modification as of yet, we have seen in the past that CUSC modificatior
can somewhat be a sheterm fix to a longerm problem often referred to as a band aid approach. We are continuing our
engagement with industry to find an enéhg solution to ensure that TNUOS is fit to enable decarbonisation and aligns with
reaching Net Zero.

There is a role for large scale onshore wind in Scotland too. Can you assure us that your aims will not disadvantalgspgiteshore
the easier politicavin?

David BoylandWe know that we neeALLrenewable generation in order to reach Net Zero, our role in this is not to favour any
one type of renewables. We plan to publish a paper on the effect that TNUoS has on Offshore Wind however thiswvel also c
the effect that Offshore Wind (high capacity of renewables) has on TNUoS and the unintended consequences that this has on
other renewable generation technologies.

Are North of Scotland (mainland) Zone 1 generators factoring in the increase inf#idetand links are included (after

CMP324/5}

David Boylandln relation to CMP324, A decission was reached by Ofgem to remain with the 27 generation zones. Our initial vie
of this was that moving to 14 zones may have seen the costs decrease. Hosveaering with 27 generation zones was

preferred rather than changing the zones to 48. For CMP325 this is a good point in relation to Island links being éonsidered
TNUOS costs. We provided data to the ESO to calculate the Expansion Constant €T fuotever in doing so we raised deep
concerns around the utilisation of this datBhe RIIEl EC value used for 2020/21 tariffs was set at £14.93/MW/km, whereas the
RIIG2 EC increased by 83% to £27.38/MW/km this led to CMP353 being raised. Ultilreatedyy that the EC is calculated is
commercially sensitive to the ESO, so we do not know the process. The uncertainty of the EC (CMP353) is a prime example a:
why the current methodology is not fit for purpo¥®hen looking at the National Grids foasts if the island links are included in
zone 1 it sees the costs increase dramatically, alongside the already high costs, volatility and unpredictabilitydéicosts co
potentially result in developments being unsustainable. This is a concern not th@yldoal economy but reaching policy

objectives in particular net zero,

ESO have refused to prioritise CMP358/359 to retain the SGD as it was "known", however the charging environment iddwot stable
you support this Mod?

David BoylandThe SGD remolEtom a GB point of view made sense to remove distortions, from a Scottish perspective given
that our transmission network comprises of 132Kv we understand the concerns around this. This is something that we will to
explore further.

Do you consider TN@system future proof where it comes to more storage coming online?

David BoylandUrtilising storage is going to be key in the transition to Net Zero, that said we welcomed the proposed changes to
BSUo0S that will be levied on final demand only not imgustorage. In relation to TNUo0S we are yet to explore what this means

as although if more storage is connected to the network in the north of Scotland it will increase demand i.e. shortemdtee dis
electricity needs t o tseatheenbkthotdotngycasidering thissanyahed nor vow thedTNDAS t
methodology treats storage. This is something that we will need to explore further

Is the AuroranalysisAdam mentioned published? The research around future volatility and increasedf @ystem balancing.
David Boyland The full analysis is not published however you can see the slides from the V&M ransmission,
Transmission Charges Webinar Recording

Having a different offshore methodology seestrange. How can marine renewables progress to commercialisation under current
regime?
David Boyland The current TNUoS methodology presents a significant barrier to all technologies in Scotland.

Do you think that Ofgem's lack of focus on this topiaéstd lack of skills’lknowledge there?
David BoylandNo, from | i ai sing with Ofgem s Head of Grid Chargi
particular CUSC and TNUoS.

Is it time to consider carbon intensity when calculating TNUoS?
Davd Boyland This is a potential reform option which we will consider as part of providing our recommendations.


https://www.ssen-transmission.co.uk/news-views/articles/2021/3/tnuos-the-biggest-barrier-to-net-zero-webinar-recording-now-available/
https://www.ssen-transmission.co.uk/news-views/articles/2021/3/tnuos-the-biggest-barrier-to-net-zero-webinar-recording-now-available/

If TNUoS®ostswere flattened wouldn't that adversely affect demand in Scotland by putting up chaMmddn't postage stamp
approactresult n theabolition of "hydro benefi®?

David BoylandIt would depend on what options were explored to reform TNUOoS e.qg. if the reform only concentrated on the pot
of revenue to be recovered from generation then no. An example of this is that a nursbggestions have been made on our
webinar to cap negative TNUOS at zero, in doing this if the credits received in the south where spread across northernly
generators then demand would not be affected. Our main goal is to explore options which remaosiesttigativolatility and
unpredictability brings through the current TNU0S charging regime. If a reform option was to increase costs for consnmers as
unintended consequence this is not something that we would advocate.

When levying TNUoOS on Distributiom o j ect s t he additional revenue is allocat
across all generators?
David BoylandThis is an interesting point, one that we will look into further to form part of our recommendations.

Would this prot#m be solved if ESO put out long term (20yr) TNUoS forecasts based on their best view and used a more cost
reflective modelling methodology?

David BoylandWe currently see great concerns over the current five year ahead forecasts that are publisteeBE®@ttour
analysis on unpredictability shows that these forecasts can be far from the reality of the actual costs. This is dumbetia n
variables and different parameters that go into setting TNUO0S tariffs. Given this it would be difficultrtordetiee value of
extending these forecasts further.
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