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What is overhead line equipment?
Overhead Line Equipment (OLE) is a means to deliver continuous electrical energy to a moving train, by means 
of a sliding contact between train bourne current collection equipment (Pantograph) and a fixed overhead 
supply conductor.



Overhead Line Equipment on Tyne & Wear Metro
• Predominantly a simple catenary system, with sections of simple Tramway 

equipment.

• Network Length – 77.5km

• Energised at 1500V DC.

• Multiple conductor configurations based upon electrical demand
• Single Contact (Tramway equipment)
• Open Route / Twin Contact
• Twin Catenary Single Contact
• Double Open Route

• Conductors generally supported by cantilevers and spanwires via Masts

• System tensions
• Automatically tensioned nominally 11kN.
• Fixed termination equipment

• Tensioned at 14.5kN at 10oC.
• Tunnel equipment tensioned at 11kN at 15oC.
• Depots & non-passenger lines tensioned at 8kN at 10oC



Overhead Line Renewals Project Scope
8 Main works streams.
1. Tension Length conductor renewal
2. Support and registration componentry replacement
3. Fixed Termination (F.T.) OLE – Automatically Tensioned 

(A.T.) OLE conversions
4. Automatic tensioning devices upgrades
5. DC isolator switchbox replacement and relocations
6. Section insulator replacement and relocations
7. Northumberland Park Spanwire removal from Network 

Rail infrastructure.
8. Conversion of single contact wire only crossovers to 

open route



Why are Nexus renewing the overhead line?
45-year-old infrastructure
• Worn wires 

• Corroded cantilevers and spanwires

• Failures & “end of life wear out” i.e. Bathtub 
effect

Component obsolescence
• Copper Cadmium contact & catenary wires

• Unique light weight section insulators

• Hydraulic Tensioners



Why are Nexus renewing the overhead line?
System improvements
• Removing outdated legacy equipment

• Improved performance

• Modern technologies (i.e. Tensorex Spring 
tensioners)



Support and registration componentry renewals
Furrer and Frey appointed in 2022 for the design and supply of a new componentry range for the Nexus owned 
portion of the Tyne and Wear Metro.



Rob Daffern
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Principal Engineer / Engineering Director GB

 25 yr in rail

 4 yr Balfour Beatty maintenance

 5 yr Network Rail Anglia OLE Maintenance Engineer

 4 yr Network Rail Anglia OLE Senior Project Engineer

 12 yr Furrer+Frey GB  Engineering Director

 MEng Mechanical Engineering

 CEng MIMechE MRailEI



Furrer+Frey
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Family Owned Electrification Specialists

 Founded in 1923 in Switzerland

 400+ Staff worldwide

 Swiss HQ, offices in:
  UK
 China 
 Germany
 Italy
 India.



Furrer+Frey
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Family Owned Electrification Specialists

 System and Component Design, Allocation Design, Consultancy

 Installation, Commissioning, Maintenance



Furrer+Frey
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Family Owned Electrification Specialists



Furrer+Frey
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Family Owned Electrification Specialists



Why Renew Nexus?

 Was very low-cost system in the 1980s
 Galvanised mild steel tubes: OK now…



Why Renew Nexus?



FL200-Light: Remit

Nexus Remit:
1. Retain existing masts/structures

2. Replace all the cantilevers / supports

3. Geometry/clearances up to modern 
standards

4. Match the original approved geometry

Effect on a new system:
1. Weight of cantilevers is critical: 

Aluminium

2. Variety / adjustability of fixings

3. Compromise

4. Compromise



FL200 Light Overview: Aspirational Assemblies



FL200 Light Overview: Actual Assemblies



FL200 Light Overview: Actual Assemblies



FL200 Light Overview: Manuals
System and Design Manual
 Specification, gauge and compatibility
 Design rules
 Load limits

Installation Manual
 Torques, tolerances, weights
 Handling, storage
 Commissioning
  

Maintenance Manual
 Inspection periods
 Defect priorities
 De-commissioning & recycling



Nexus Specific Interesting Challenges

 Modifications for high current flow
 Incredibly value engineered
 Low wires
 Tunnels and specials
 Remit vs physics



Interesting Challenges

 Current Flow Modifications.  Catenary tension = 11 kN / 2 = 5.5 kN
 More sag / difficult droppers / twin clamps / increased weights & wind loads



Interesting Challenges

 1980’s Value Engineered: Flying Tramwire



Interesting Challenges

 1980’s Value Engineered:  Flying Tramwire PRACTICAL



Interesting Challenges

 1980’s Value Engineered: Bridle wires vs masts
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Interesting Challenges

 1980’s Value Engineered



Interesting Challenges
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Interesting Challenges
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Interesting Challenges



Interesting Challenges

 1980’s Value Engineered: Bridle wires vs masts
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Interesting Challenges

 Modern remit vs physics



Interesting Challenges

 Modern remit vs physics



Interesting Challenges

 Define “live” part of an insulator?



Interesting Challenges



Interesting Challenges



Case Study 1: FT to AT

 Fixed Termination rises with cold sags with heat. 

 Auto Tension. Stays level (except with ice). Lots of along track movement.

 Approx 300 spans of FT (of 3,000)

Extra calculations:

 Assess elec/mech clearances

 Bridges/stations/level crossings

 May need wires raising for ice

 Along track movement

 Structure loading changes



FT to AT: Tensioners

 Structural assessment (extra weight and wind)

 Find physical space



FT to AT: Along Track Movement

 FT: Allows 2 wires per cantilever



FT to AT: Along Track Movement

 AT: Twin cantilevers

 Load assessment for 2x cantilevers plus spreaders (usually fail)

 New structures



Case Study 2: North Shields tunnel; Compromise



North Shields tunnel



North Shields tunnel

Target:
 Wire height: 3800mm
 Pantograph mechanical clearance 80mm
 Pantograph electrical clearance 100mm
 Insulator/Static equipment clearance 150mm (100min)



North Shields tunnel



North Shields tunnel



North Shields tunnel

Target:

 Wire height: 3800mm

 Mechanical clearance 80mm

 Electrical clearance 100mm

 Insulator / equipment static 

equipment 150mm (100min)



North Shields tunnel
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 Wire height: 3800mm
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North Shields tunnel

Target:

 Wire height: 3800mm

 Mechanical clearance 80mm

 Electrical clearance 100mm

 Insulator / equipment static 

equipment 150mm (100min)



Progress to Date: Componentry Replacement
• Approximately 50% designs system wide have been complete.  

• 1759 locations allocated.
• Approximately 15% of those allocated installed to date

• 297 Cantilevers replaced to date by Nexus internal Infrastructure Works 
Delivery OHL Team.



AVL

IN 226 224 222 220 218 216 214 212 210 208 206 204 202

GOS 'Y'

59 61 63 65 67 69 71 73 75 77 79 81 83 85 87

APTX CALX KSPX RGCX DEP W CRX DEPE KRBX FLEX SMRX MSNX & Loop

OUT 225 223 221 219 217 215 213 211 209 207 205 203 201 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88

90 89

57 SRS 58 92 91

Key 55 56 94 93

Volker Replaced 2012 53 54 96 TYNX 95

Replaced 51 52 98 97

Contact only Replaced 49 JESX + 
Link

50 100 99

Ongoing / Interventions 47 48 102 NSHX 101

Metro Flow (new) 45 PSX 46 SDS 104 103

Partial Renewal IN 136 134

MMT

132 130 128 126 124 122 120 118 116 114 112 110 108 106

Still to Replaced CRDX WSDX HSDT

OUT 135 133 131 129 127 125 123 121 119 117 115 113 111 109 107 105

43 44

HSD41 42

39 40

37 GSX 38

36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2

NLC

IN

HTHX PLWS SUN1 CHX

35 33 31 29 27 25 23 21 19 17 15 13 11 9 7 5 3 1 OUT

SUN2

Stoddart Strret sidings (SDS) Pelaw Sidings (PLW)

TSTD01 Bay 1 TPLW1 Bay 1

TSTD02 Bay 2 TPLW2 Bay 2

TSTD03 Bay 3 TPLW3 Bay 3

TSTD04 Bay 4 & Throat TPLW4 Refuge

TPLW12 Bay 1/2 crossover

TPLW23 Bay 2/3 crossover

Tension length renewals

Contact wire completed: 85.5 route km (66%)
Catenary wire completed: 75.7 route km (59%)



Other renewals works



Any questions?
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