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Overview of NeSTS

Scottish Hydro Electric Transmission (SHE Transmission)
proposes to develop and deploy a New Suite of
Transmission Structures (NeSTS).

Overhead lines (OHLs) built using transmission structures
are the most visible element of the transmission network.
The impact OHLs have on the environment can cause
stakeholders concern.

The only available alternative to the steel lattice
structures traditionally used in OHL construction is the T-
Pylon. Developed by National Grid, the T-Pylon reduces
the visual impact of OHLs but may be unsuited to areas
with challenging terrain and propensity for severe
weather events.

Establishing new infrastructure in these areas is essential
to connect renewable generation, so there is a need for a
new type of structure to address stakeholder concern.
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The NeSTS project will develop innovative designs for OHL
structures based on new technologies and techniques.
The new suite of structures will then be deployed on the
transmission network.

The NeSTS Project seeks to prove the following benefits:

o Improved OHL environmental performance by
lowering visual and construction impacts; and

o Lower OHL whole life asset costs via reduced land,
construction, maintenance and outage
requirements.

Introduction

The first outputs of the NeSTS project are the Support
Assessment Matrix (SAM) and the NeSTS design selection
it has enabled.

The SAM is a tool designed to comparatively assess
transmission structures in a technically balanced manner.
The tool has been supplied to GB Transmission Owners
and published on the Project’s website together with the
NeSTS worked example.

The comparison of design concepts for NeSTS was
conducted by SHE Transmission with input from Statutory
Consultees and independent landscape architects. Their
involvement has helped to refine the SAM and advance
the winning design concept.

This report provides the technical details of the selected

NeSTS designs, which are being refined in preparation for
prototyping and initial testing.
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The Selected NeSTS Design

The NeSTS designs will be based on the 510 Series design
concept. In addition to achieving the highest score in the
SAM, it also produced the most convergence of
stakeholder scores and opinion.

The 510x design concept shown in embodies
refinements made during stakeholder engagement which
are detailed in this report.

An excerpt from the SAM, showing total scores for each
design concept and the benchmark considered by the
Project is shown in

Each total score is the sum of scores for the 8 main design
aspects defined by the SAM.

The SAM, including a worked example of its use for the
Project, and a report detailing its function and the design
aspects it defines are available on the Project website at
www.NeSTSproject.com/document-library/.
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The Selected NeSTS Design

The NeSTS designs will use tapered, steel tube, mono-
poles with tubular stubs or cross arms for support of
insulators, and a top tubular earthwire support cross arm.
They will support two vertically configured circuits of
three phases, with twin earthwires.

In particular, this design was scored highly by assessors
who foresee visual and environmental impact reduction
when compared to traditional lattice structure designs.
One of the many photomontage comparisons used by
assessors to compare and subsequently refine designs is

enabled by and

Photomontages of the designs in different landscapes are
available on the Project website.
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The Selected NeSTS Design

Figure 3: The 510 Series Concept in Photomontage on a Rural Scottish Landscape

Figure 4: The L8RD Benchmark in Photomontage on a Rural Scottish Landscape
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Stakeholder Input

Stakeholder engagement commenced with a Design
Review in February 2016 where the functional
requirements for the supports were discussed and
documented with the wider SHE Transmission
organisation.

Consultee stakeholders were then engaged and have
assessed the design concepts using the SAM. This
assessment was enabled by provision of drawings,
technical data, landscape and visual impact analysis, and
interaction with the design team and independent
landscape architects.

81% of customers preferred the appearance of the 510
series concept to the L8RD in subsequent polling.

The stakeholder engagement will be fully reported as the
Project’s second SDRC — Output of Stakeholder
Engagement - by 30 September 2017. Input which has
influenced the design selection and that will be relevant
to the refinement process is summarised below.

Span

The 510 series concept was originally designed for a
standard span of 200m, resulting in lower height than the
benchmark L8RD lattice support (which has a standard
span of 305m). This evolved in response to stakeholder
input to a standard span of 300m with a corresponding
height similar to the L8RD which will form the basis of the
NeSTS designs.

Stakeholders advised that the lower number of structures
in an overhead line offered by the increase in standard
span, and the consequent reduced visual clutter and
requirements for access, more than offset the impact of
increased height in most circumstances. A requirement
for the suite of structures to provide for congruent, lower
height sections of overhead line for occasions when this is
not the case has been added to the Project design brief.
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Accessibility

NeSTS designs must enable human access to all structure
mounted equipment under a single circuit outage—that is
when one of the circuits on the structure remains
energised while the other is de-energised—to enable it to
be worked on.

The safety performance of the access arrangements must
equal or improve upon current practice on lattice
structure designs.

Stakeholders require the structures to be climbable using
existing equipment under the same outage conditions to
facilitate inspections, and, using hoisted equipment, to
facilitate maintenance operations. However, where
practical, access would in practice be facilitated by the
use of mobile elevated work platforms (MEWPs).

These requirements have been added to the Project

design brief and will result in the comparison of different
options of access provision in the refinement process.
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Stakeholder Input

Insulator Configuration

The visual impact of insulators is a design aspect in the
SAM and has therefore been influential in concept
selection. Stakeholder feedback regarding the high
visual impact of insulators in horizontal vee
configuration informed the development of the NeSTS
design.

The horizontal vee insulators which have been designed
out are shown in

Tension Support Continuity

Although the majority of the supports used in most
overhead lines will be suspension supports, continuity
with the various tension supports required is an
important factor in overall visual impact.

This is a design aspect in the SAM and has therefore been
influential in the assessment of design concepts. The
NeSTS light duty suite, which shows the concept tension
supports, is shown in

Following discussion of this with stakeholders, the
Project is preparing landscape and visual impact
analysis of different refinements of the design to
establish how continuity between the various supports
in the suite can best be achieved.
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Figure 6: NeSTS Light Duty Suite
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NeSTS Design Capabilities

The Project will design a suite of structures covering the
heavy, medium, and light duties detailed in Table 1. The
decision to focus on insulating the suite for 275kV has
been driven by desire to build upgrade potential into

in foreseen benefits at 400kV. A suspension (D2), light
angle (D10), medium angle (D30), heavy angle (D60),
and a termination (DT) support will be designed for
each duty level.

any deployment at 132kV, and a comparative reduction

Design Particulars Heavy Duty Medium Duty Light Duty

2x1450MVA, 275kV 2x1152MVA, 275KV 2x725MVA, 275kV
Conductor 2x HS Keziah 2 x HS Keziah 700mm?2 HS Keziah

700mm?2 eq OPGW 500mm?2 eq OPGW Araucaria eq OPGW

Araucaria Rubus
Rated temperature ( °C) 90 N/A 90 N/A 90 N/A
EDT (kN@°C) 40@5 19@5 34@5 19@5 40@5 19@5
MET (kN@°C) 50@-20 27@0 42.5@-15 27@0 50@-20 27@0
MWT (kN/°C/mm radial ice) 193/ 131.6/ 193/

-10/60 -10/max -10/60

load

Standard span (m) 300 300 300 300 300 300
Max sum of adjacent spans(m) 660 660 660 660 660 660
Max single span (m) 450 450 450 450 450 450
Max wind span (climatic) (m) 330 330 330 330 267 268
Maximum weight span (m) 600 600 600 600 400 402
Minimum weight span (suspension | 182 182 182 182 147 147
supports) (m)
Maximum equivalent span m 300 300 300 300 300 300
Max altitude (m) 500 500 300 300 300 300
Wind speed (mean hourly) (ms"l) 28.5 28.5 27 27 25 25
Radial ice (no wind) (mm) 77.5 77.5 72.5 72.5 75 75
Radial ice (with wind) (mm) 27.5 27.5 22.5 225 25 25
Radial ice cap (mm, no wind/wind) | No cap No cap No cap No cap 60/22 60/23
Terrain category I 1 Il I I Il
Reliability level 3(2) 3(2) 3(2) 3(2) 2 2
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Materials and Foundations

Material selection will be further informed by supply
chain engagement which has commenced.

Based on analysis to date, the structures are likely to be
fabricated from steel in either rolled or folded tapered

sections with slip or internally flanged joints.

Corrosion protection could be provided by metal spray
or hot dip galvanising followed by epoxy paint.

Composite insulators may be used to reduce weight and
the number of components.
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Foundation design will be further informed by supply
chain engagement which has commenced.

Monopoles offer the potential of low footprint piled or
high-aspect concrete foundations, in addition to the raft

and rock anchoring designs which will be required in
some terrains and ground conditions
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