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Front Cover Pictures:
Three Bridges Thameslink Train & LCS Road Contactor Panels
Overhead Switchable Trolleys at London Underground Depot

Outdoor Depot Siding Contactor Panels at Fratton Depot

Directions for L.C. Switchgear from the M25
Junction 7- to Gatwick Airport M23
M23 becomes the A23, follow the signs for Brighton
Junction - A27 to Worthing,
see below

A27 from the WEST A27 from the EAST
Junction - to Hove A2038
Roundabout - Turn right and cross the A27
Roundabout - Fourth exit A2038

Junction — to Hove A2038
Roundabout - take the third exit A2038

A2038 take the second road on the left as you climb the next hill
A2023 past Hove Greyhound Stadium
Mini roundabout - Straight on.
Traffic lights - Turn Right on to the Old Shoreham Road A270 (See Map Below)
Traffic lights - Turn Left, this is St Joseph’s Close
Hove Technology Centre - Turn Left
LCS - Unit 16 L.C. Switchgear Ltd (See Below) - Parking is alongside and in front of this building
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Railway Products ‘A New Order’
Products now are sorted to provide logical step from:

Substation supply
v
Depot supplies
v
Trackside equipment
v
Rolling stock switches.

Substation Substation

Bonding &
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Circuiting
Devices
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Conductor
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33 ML LCP — GRP Local Control Panel for NSCD’s — NR Smarter Isolations Project — 8800492, 8800514
3.4 ML LCP — P2P Extended Range Local Control Panel for NSCD’s  PA05/06098
3.5 ML LCP — Stainless Steel Local Control Panel for NSCD’s
3.6 NSCD Status & SDADA Inhibit Panel -0092/002127 8800514-V08....
3.7 NSCD/CTS Interlocking Panel, 2 Way, For installation in CTS enclosure - 0055/162002 8800514-V05....
3.8 NSCD/CTS Interlocking Panel, 1 Way, For installation in CTS enclosure 8800514-V06
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3.10 MLIB—Track Isolator & Negative Bonding Device - 2000A 750V DC - 8800346.........cccuerueriuirmierneenieneeniesiesiesreeseeseesseesseesseenes
3.11 MLBD -1 Pole Contactor Panel Motor Driven Bonding Disconnectors 1.6kA - Network Rail PA05/02927
3.12 MLBD - 1 Pole Motor Driven Bonding Disconnectors 1.6kA and 2kA - Network Rail PA05/02927
3.13 MLTINB -1 Pole Motorised Bonding Device - 4400A 750V DC — Network Rail No PA05/03165- 8800331
3.14  Other Isolation Switchgear with Bonding Devices

Railway Switchgear — DEPOT SHORE SUPPLIES
4.1 TL — RCP Single and Twin Depot Road Contactor Panels - 8800482, 8800495 ........ccceeeteruieriirieriieiieeieeireesieesseeseeseeseessessessnens
4.2 2kA 2 Pole (1-0-2) Feeder Isolator Switch ~ 8800544-V01
4.3 2kA 1.5kV 2 Pole (1-0) Off Load Bypass Switch  8800546-V01
4.4 2kA 1 Pole (1-0-2) Depot Protection Isolator ~ 8800142-V02
4.5 8800142-V03 2kA 1 Pole Depot Protection Isolator with Lightning Arrester
4.6 TL DCP — 1 Pole Depot Contactor Panel - 2000A 1500V DC - 8800231, 8800232, 8800338
4.7 TL OINB — 1 Pole Overhead Line Isolator & Negative Bonding Switch - 2000A 1500V DC - 8800378
4.8 TL SSIP — 1 Pole Depot Stabling Panel — 2000A 1500V DC - 8800379, 8800228, 8800337 ...
4.9 Depot Shore Supply Systems 2 Pole (Typically for London Underground)
4.10 MLU CP -2 Pole Exam Road Depot Contactor Panel - 500A or 630A 630V DC - 8800288, 8800391
4.11  OST 2 Pole Overhead Switchable Trolley - 8800290, 8800304
4.12 PP 2 Pole Power Pedestal 150A or 200A with Optional Boom - 8800291, 8800452
4.13  MLU CRCP -2 Pole Depot Cleaning Road Contactor Panel - 500A or 630A 750V DC — 8800289, 8800392
4.14  EPO Emergency Power Off Interface Panel - 8800444
4.15  Water Interface Panel - 8800443
4.16  Battery Charger Changeover Panel -
4.17  Siding Outlet Plunger Box - 8800457
4.18 EPO/Emergency Shower Interface Panel - 8800455
4.19  4kA 2 Pole Off-Load Disconnector in GRP Enclosure -  8800438...
4.20  MLU RCTIS & CRI— 2P Remote Controlled Track Isolator or Cleaning Road Isolator—3150/4000A 630V DC
4.21  MLU MTIS — 2 Pole Manual Track Isolating Switch - 3150A or 4000A 630V DC - 8800360
4.22  MLU MDS - 2 Pole Manual Disconnector Switch - 3150A 630V DC - 8800397, 8800445....
4.23  MLU MDDS -2 Pole Motor Driven Track Isolator - 3150A or 4000A 630V DC - 8800307 ....
4.24  MLU MDDS -2 Pole Motor Driven Track Isolator LH & RH - 2000A 630V DC - 8800305, 8800306
4.25  MLU DTS - 2 Pole Depot Track Switch - 2000A 630V DC- 8800072
4.26  MLU MCOIS - 2 Pole Manual Changeover Isolator Switch - 4000A 630V DC - 8800363
4.27  MLU MCOD - 2 Pole Manual Changeover Off load Disconnector 4000A 630V DC - 8800435
4.28  MLU RCTIS — 2 Pole Motor Driven Changeover Isolator Switch with Remote Panel - 4000A 630V DC- 8800471
4.29  MLU CWRS -2 Pole Remote Controlled Wash Road Contactor - 3200A 630V DC - 8800284
430 MLU CWRS -2 Pole Remote Controlled Wash Road Contactor - 8800409
431  WLCP / GRPH Wheel Lathe Road Contactor Panel 630A 1000V DC 8800518-V01
4.32  Single Pole Depot systems
4.33 ML DCP — 1 Pole Depot Contactor Panel - 1000A 750V DC- 8800262
4.34 ML DCP -2 Pole Depot Contactor Panel - 1000A 750V DC - 8800260, 8800265
4.35 ML DCP -1 Pole Depot Contactor Panel 2000A 750V DC with ‘Integrated’ MD Bonding Device — 8800261-V03
4.36 MLBD -1 Pole Contactor Panel MD Bonding Disconnector 1.6kA - Network Rail PA05/02927
4.37  MLDCP -1 Pole Changeover Depot Contactor Panel - 1000A 750V DC- 8800264
4.38 ML DCP -1 Pole Depot Contactor Panel 1000A 750V DC - 8800386
4.39 MLDRC-1 Pole Train Wash Contactor Panel - 1000A 600V DC - 8800413 ....
4.40 MLCO 1 Pole 25kV AC 1250A / 1.5kV DC 800A / 3kV DC 400A Changeover Switch - 8800320
4.41 ML NECO — Negative & Earth Changeover Switch - 1250A/2000A 750V DC - 8800193
4.42 ML WLCP — Wheel Lathe Road Contactor Panel- 2000A 750V DC - 8800494
4.43  Emergency Power Off System — Depot - 8800493, 8800503, 8800504 .......
4.44  EPB Button Wall Mounted 8800522-V01 & EPB Pendant - 8800522 .....
4.45  Shore Supply Contactor / Fuse Unit 1kA Single Pole — Depot - 8800490.

Railway Switchgear — BUFFER ZONE
5.1 THE BUFFEI ZONE SYSTEIM . ..tiiiiiiiietiette ettt ettt ettt b e bt e s bt e s bt e s bt e e s beesbe e s beesteente e beesseesseeeatesaeesabeeabeeabeenbeenbeenaeenbeenbsesabennsenntann
5.2 ML BZ - 2 Pole Electrically Operated Buffer Zone Changeover Panel - 2000A 1000V DC - 8800347
5.3 ML MBZ - 2 Pole Manually Operated Buffer Zone Changeover Panel - 2000A 1000V DC - 8800348
5.4 ML CP Buffer Zone Contactor Panel 2000A 750V DC - 8800426
5.5 Buffer Zone Control Panel - 8800430

Railway Switchgear —- TRACKSIDE

6.1 Dockland Light Railway FBI & FI - 2000A 750V DC — A quick guide
6.2 TL FBI- 1 Pole Manual Feeder Bypass Isolator - 2000A 750V DC -
6.3 TL FBI- 1 Pole Remote Controlled Feeder Bypass Isolator & Track Isolator - 2000A 750V DC - 8800328
6.4 TL FBI- 1 Pole 3 Position Manual Feeder Bypass Isolator & Track Isolator - 2000A 750V DC - 8800481 ...
6.5 Metrolink & Blackpool GMI Ground Mounted Isolator ‘Street Furniture’ - 2000A 750V DC — A quick guide...
6.6 TL GMI- Ground Mounted Feeder Bypass & Track Isolator - 2000A 750V DC — 8800420 8800484, 8800485..
6.7 GMI - 2 Position Motorised Bypass Isolator & 3 Position Feeder Bypass Isolator — Variants
6.8 TL SIS- 1 Pole Remote Controlled Section Isolator Switch — 2000A 1500V DC - 8800216 ..........cccvevuvennnen.

6.9 TLSIS- 1, 2, & 3 Pole Manual Traction Isolating Switches — 2000A 1500V DC — 8800368-8800370, 8800217 .
6.10 TLISM -1 Pole Isolating & Bonding Switch Manual - 1250A / 2000A 750V DC — 8800141, 8800142 ......
6.11 TLSSM — 1 Pole Section Isolating & Bonding Switch Manual - 1250A / 2000A 750V DC — 8800139, 8800140
6.12  TLSISM- 1 Pole Section Switch Motorised - 2000A 750V DC - 8800143, 8800144..
6.13  MLU - 2 Pole DC Railway — (Typically London Underground).........cccceecueeveeiieeniensieeneennenns
6.14  MLU RCTIS — 2 Pole Remote Controlled Track Isolating Switch — 4000A 630V DC - 8800433 ..
6.15  MLU STSS — 2 Pole Surface Track Section Switch — 4000A 630V DC - 8800074
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6.19  4kA Disconnection Panel (Cable Marshalling Box) - 8800448 .........ccccceevveevreecreesreennens
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6.24  HOOK SWITCH - 1600A 750V DC — (NOT SUITABLE for High Current Rail Applications) .......cceecveriieiiiiiieiiiiieeneesice e 120
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13.2  Pantograph Fuse Boxes 1000A 1900V DC - 8800176.......cccccueeerueeeireeeireeesseeessesesssesesseseassesessesesssesesssesssssesssssesssssesssssessssseesns 165
13.3  Custom Fuse Assemblies 1000A 1900V DC - 8800111 .....ceeruieeiieeeiiieeeniieeenieeesiteeestteeesreeessteesssseesssseessssessssseesssseesssseessssesessseesns 165
14  Railway AC & DC Contactors 167
I R - 1 S G T OO TSP SO PP PPT TR RURPPPPPPRROPPPPPIRY 168
142 CBC71
15 LVAC Control & Distribution Panels, Current On Line Relays, DNO Panels, & Indicators 171
15.1  LVAC Two Panel Switchboard —300A 415V AC 3ph 4 Wire — Network Rail No PA05/02022 - 8800215 .......cccceeveeeruerresreereeeeaenns 172
15.2  LVAC Three Panel Switchboard — 200A 650V AC 1ph 50Hz - Network Rail No PA05/02022 - 8800195 .......cccceeceevuerverresueseeeeeraenns 172
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15.3  LVAC— NEW - Modular Changeover Switchboard Range - Network Rail No PA05/02022 — 8800536, 8800537 .........ccecvvereervereenns
15.4  LVAC 2 Panel Modular Switchboard —100A 400/440V AC 3ph 4 Wire — Network Rail No PA05/02022 - 8800487
15.5  LVAC 2 Panel Switchboard —100A 400/440V AC 3ph 4 Wire — Network Rail No PA05/02022 - 8800381
15.6  LVAC 3 Panel Switchboard — 100A 400/440V AC 3ph 4 Wire - Network Rail No PA05/02022 - 8800382
15.7  LVAC Multi-circuit Distribution board - 8800202
15.8  LVAC 125A Changeover Panel - 8800500....
159  LVAC Switchboard 250A - 8800365
15.10 LVAC Tunnel Lighting Switchboard 50A - 8800437
15.11 COLR - 725 Type Current On Line Relay (Tunnel Lighting) - 8800442
15.12 LVAC SER Signalling Equipment Room LVAC Panel 40A - 8800451
15.13 LVAC D.N.O. Distribution Panel 200A AC- 8800377 ..............

15.14 LVAC Supply Over-current Protection Panel -  8800362.
15.15 LVAC Compactor & Baler Control Panels ..........cc.c......

15.16 Tl - Trackside Route Indicators - 8800371 .
15.17 Tl - Trackside Indicators -  8800061.....

15.18 LED Shunt Indicator
15.19 COSI Cleaning Road Overhead Status Indicator -  8800292..
15.20 OSI Modular Overhead Status Indicator - 8800496 ...
15.21 Track Indicator Control Panels - 8800479..........
15.22 EMOIII Station Oscillator Control Panel - 8800533....

16 LVAC Cable Management Panels
16.1  Cable Marshalling Panels - 8800478
16.2  MLTLB Translay Send & Receive Boxes -
16.3 ML PB Pilot Box - 251010 1T TP PP P PP PRPPPPPPRRRPRTPPRE

17 Industrial Switchgear - MEDIUM & LOW VOLTAGE CUSTOMISED & AUTOMATED 193
17.1  SAThree Pole Switch — 630A 12KV AC ......ccooeevieenieeiienieeneesiesvesinens
17.2  SAThree Pole Switch & Manual Earth Switch — 630A 12kV AC..
17.3  SA Two Pole Disconnector — 1250A 3000V DC
17.4  SA Automation of Existing Medium Voltage Circuit Breakers.
17.5 Ringmaster Mk 1.5 SF6 Ring Main Unit
17.6  Charging &Trip Mechanism for Type C4X Circuit Breaker
17.7  Trip Mechanism for Type SC Form A1 Circuit Breaker .........cccccecveenene

18 Industrial Switchgear - HEAVY DUTY ISOLATORS
18.1 Industrial Isolator - Voltage: up to 1000V AC - Current: 40A t0 1600A ........coooieiiiieriiiieeireeerteeesteeesteeesteeessbeeessreeessseeesseeessseeens
18.2  Heavy Duty Industrial Isolator - Voltage: 1000V AC/DC - Current: 500A
18.3 1 Pole Isolator & Bonding Changeover Switch - Voltage 1000V AC - Current:
18.4 3 Pole Disconnector - Voltage 1000V AC - Current: 500A
18.5 4 Pole Changeover Isolator - Voltage 750V AC - Current: 1000A
18.6 MV TIL & TIR - Medium Voltage Twin Isolator Left & Right Hand — 430A 3.3 to 12kV
18.7 MV |- Medium Voltage Isolator — 300A 3.3kV
18.8 4 Pole Isolating and Bonding Unit - 415V AC 250A
18.9 2 Pole Bonding Changeover Switch Panel (twin isolators)...

19  Industrial Switches
19.1  INAUSEIAl SWILCN FINGET 1ovviiiiiiie ettt ettt e et e et e et e e teesseesaeesssesaseaaseeaseeseese e seesssessseasbeenbeesbeenseenseenteanseanseenss
19.2 RS-AC/ DC Rotary Switches
19.3  Switch Fuses — Switch Disconnectors- ABB...
19.4  Front operated Switch Disconnectors, Base and DIN — Rail mounting
19.5  Switch OH type Handles - ABB
19.6  Extension Shafts — ABB
19.7 IM - Disconnector
19.8  IMC - Fuse Disconnectors
19.9  HAS - Medium Voltage Disconnectors
19.10 MV — Medium Voltage Switches
19.11 NORD - High Current Disconnectors
19.12 PBD —High CUITENT DISCONNMECLONS ....eviiiutieiieeiteeiteeieesteesitesitesttesitesate st e e bt s bt e sbeesbeeshaesbtessbeesteesbeenbeenbe e beesseenssesasesanesanesnsesnneennes

20  Industrial Fuses & Fuse Enclosures
20.1  General Purpose AC FUSES —TYPES; 8G @NT @M ....ciiuiiiiiiiiiiiiieeieeit ettt sttt ettt et e sb e ae e s bt e sht e s st e s bt sabe e bt e bt enbeenbeenbeesbaesntesaneas
20.2  Modular Fuse Holders for French Ferrule - 8 x 32, 10 x 38 & 14 x 51 General Purpose Fuses ...
20.3  Fuse Holders for French Ferrule type 8 x 32, 10 x 38 & 14 x 51 fuses
20.4  NH General Purpose Fuses
20.5 NH Fuse Bases ...........
20.6  DC Semiconductor (Traction Grade) Fuses - French Ferrule Type.
20.7  AC Semiconductor Fuses - European French Ferrule Type ‘U.O.S.
20.8  Fuse Holders - for Ferrule Type ‘0.U.S.” - Semiconductor Fuses...
20.9  American Round Semiconductor Fuses
20.10 American and European Square-Body Semiconductor Fuses ..
20.11 DC Square Body Semiconductor FUSES.........ccceceeruennee
20.12 Square Body Fuse Holder / Bases ......
20.13 Miniature Semiconductor Fuses ..
20.14 Miniature Fuse Holders ........
20.15 Type AMP-TRAP Fuses....
20.16 Fuse Holder - Type USBCC
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20.17 BS 88 BIUE DOt FUSES...eeeuutieiiiieiiteeeitieeesiteeesiteesstteesstteestteesseeessteeessteesasteesasteesasseesanseesasseessbeesnseesnseesnseeenseeensseesnseesnsseesnnsens 227
20.18 BS 88 BIUE DOt FUSE HOIAEIS ....ccuvieiiiiieciieeiieetee ittt et e st e st e st e st e s ate s bt e bt e sbeesbeesbeesstessbeesbeesbeesbeenbeenteanteensaasseesseesanesnsesnsesnseennen 227
20.19 BS 88 REM SPOL FUSES ...euviiutiiiietieittesttesite ettt et et e steesteesatesatesatesabesabeeabe e bt e beebee b teesbeeabeesbeesbeenteenbeebe e beenbeesabesabesabesnsesneennes 228

20.20 BS 88 Fuse Holders
20.21 Special Purpose Surge PAV Suppression Fuses
20.22 Insulated Fuse Box 1000A 2000V DC ........cceceeruvennee

20.23 Generator Fuse Assembly 1300A 5000V 3 BOHZ AC.......c.uiiiiieeiiieeeiieeesieeesieeesteeesteeessteeessseeesssesessseeesssesesssesesssesessesens

21 AC & DC Contactors

21.1  Contactors - Voltage: up to 1000V AC or 2000V DC - Current: Up 0 25,000 ......cc.c.eevuerieriieenieenieenieenieeneeseesreseesnesssessseennes

22  Servicing

22.1  Repair, Refurbishment, Maint@nance & SEIVICE .......ccuiiiiiiiiiiiii ettt ettt et e e s beesae e s st e sabesabesnbesnseenbeeses

23  Training & Consultancy & Repair Service

D 75 R I - 11 Y o = SO O TP PP TP PP PP PTUPPPTOTPPTRPIRY
23,2 CONSUITANCY t.utieitiiteeteeitt ettt ettt et et et et et e e saeesaeesat e satesas e s aeeeaseeas e e s beeeb e e e bt e eh e e ea s e e s b e ea b e ea b e em b e en b e et e e bt e naeesabesanesanesaneebeenbeenen
24 Installation
24.1  LONAON BriAZE SIZNAI BOX .veeuiiiuiieiieeiiieieeieett ettt stt ettt sttt s b e st e bt e bt e b e e s bt e eb e e e bt e e st e eat e e st e en bt e b e e st e esaeesanesanesanesanesneenbeenes
Dy VY -4 =Y 1= 7o PP PRPPPTPPRY
25  Accessories
25.1  Cable Glands for 935mm? Copper Traction Cable (LU Standard) .........cccceieierereiriniereeieeereteesesse et
25.2  Cable Lugs for 935mm? Copper Cable (LU StaNard) ...........coeieveueueeeieieteeeeteteseeeteteeaeeeseveseseesesesessesesesesessesesesesssesesesessesenas
25.3  INSUIAtOrs LOW SMOKE ZEI0 HAlOZEN ....cc.uiiiiiiiiiiesitesite st sttt ettt ettt sbe e st e st esat e e s be e st e e s te et e e s beebeesbeesaeesseessbesasesnsesseenbeesen
25.4  INSUIGTOIS LOW SIMOKE ....uiitiiitiieitieiteeiteet et ettt st ste e sttt st st e b e bt e s bt e bt e b e e e b e e es b e e st e ea bt en bt en bt et e enbeesaeesstesanesanesanesneebeennes
25.5 Insulators Ultra Low Smoke — Suitable for London Underground TUNNEIS ........c.coiiiiiiiiiiiniie e
25,8 THMEE REIAYS «.eieuiiiiietieitie sttt ettt et e bt e s bt e s aeesatesabesat e s abe e bt e ab e e bt e bt e e bt e eh b e eate e st e e st e en b e e n b e enbe e bt e bt e nhteeheeenbeenbeenbeebeenbeeben

25.7 Terminals & Accessories — RSF Spring Clamp & Screw Type —TS32 ‘G’ Rail.
25.8  Terminals WDU TYPE Spring Loaded Cable Clamps .
25.9  LED Enclosure Lighting.........ccceevueevieevieenieeneeneanns

25.10 Heaters — Anti-Condensation.
25.11 Thermostats - Cooling / Heating ..

25.12 THEIrMOSTAtS — Bi-IMETAIIIC . c.vietiitieitieiteesie ettt ettt et e e te e s e s e e s abeeabeebeebeesseesssesseeesseesbeenbeesbeenteenseenseenseansnens
25.13 RV L1241 e OO PP RPORPRORRRURRIRY
25.14 Trackside EQUIPMENT Tran S OrMIET ......ii ettt e et e et e e sate e e ateeesstee e sseeessseeeasseeessseeensseeensseeensseeennsens
25.15 [0 TeY Y 1ol e N e o =TRSO

25.16 Limit Switches Metal Enclosed
26  Adhesives, Lubricants, Cleaning Materials and Toolkits

26.1  TRIEAU IOCK TYPE 222ttt ettt ettt s e st e st esatesatesbesabe e b e e be e bee bt e b eesabeesbeenbeenbeenbeanbeanbeenbeesatesstesnbesasesnsesseenbeesen
26.2  TRIEAU LOCK TYPE 270 ....uiitiiiieeiieeiteeiieete et et e et e ste e st e satesatesasesasesasesabe e bt e bt e bt e bt e ebeees b e es b e en bt en b e en bt enbe et e e satesatesabesanesanesanesnbeennes
DT B e | YT 1Y oY PRSP
26.4  LoCtite 511 Thread SEAlant X SOMI......iciiiiiieeiesiesieetesteeteete e erae et e e teesteesaeesasessbeesbeesbeenteesteanseanseesseasssessaeessesnsesnsesnseenseensen
26.5  Acetoxy Silicone Sealant, fast cure tack free in 0N NOUN .........oiiiiiiiiii et s
26.6  Freezer @eroSol ... ieeieeneenienienienieeie e

26.7  Multipurpose grease
26.8  SGB 2GX Contact Treatment Grease (up to 2,500A)

26.9  Copaslip Grease (5008 tin) HIgh CUMENT.......cciiiieiiicee ettt ste e st e e s e e s aeesbeesbeeste e se e seanseesseasasesssesssesnseenseenseenseensen
26.10 SECHION SWITCH TOOI Kit..vivieiitieiieiieteeieeste et et et e et e e te et e e aeebeesbeesbeesbeesbeessaeesaeesbeesteesteenteanseesseenseeeseessseensesnsesnseeseensaesen

27  Email Enquiry Form — Notes - Project History

7 R oY [=Tot il o 1 o o PP OO OPSPTPOTPPPPTN
27.2  LCS 2022 CRIISTMAS CAIG ..uvveiuieeuieeiieeieeieeteesteesteesteesttesutesatesstesasessesseesseesbeesseesseessseasteasteenbeenteenbeanbeesseesssesstesnsesasesnsesnseenseensen

© 2023 The contents of this publication are the copyright of the publishers.

The policy of L.C. Switchgear Ltd. is one of continuous improvement and innovation and for this reason the Company reserves the right to

carry out modifications to the specification of the models described in this publication.

Every care has been taken in the compilation of the information in this publication but the publishers cannot be held responsible for any

inaccuracies that may occur.
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Case Studies
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1.1 LCS to exhibit at Innotrans, Berlin 2022

1.2 LCS at Trako International Railway Fair, Gdansk, Poland 2019

The LCS stand demonstrated why they are Britain’s leading supplier of DC Trackside Switchgear. The stand contained a varied sample of
the differing types of DC Railway switchgear in the LCS portfolio.

In the centre was the new Otter OD4L Disconnector which is extensively used as a ‘short circuiting device’ for safety bonding on the
railways.

The centre of the stand had a fully operating Mimic Panel with controls and indications for the switches on the stand.

Working with and mirroring the mimic panel was a Touch Screen allowing control and indication from 2 independent panels.

A composite insulated Conductor Rail Mounted Fuse as used by London Underground was also on display on the centre console.

On the Left-Hand side of the stand.

To the left-hand rear there was a 4000A single pole motor driven tunnel switch (half tunnel switch). To fit the space on the stand a single
positive pole version of the tunnel switch that is extensively used on the London Underground.

LCS also offer servicing, maintenance and on-site commissioning. For further information please do not hesitate to contact us.
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1.3 Whole Life Solutions from LCS
Dave Tanner, Engineering Director at L.C. Switchgear Ltd (LCS)

Analysis of LCS product life cycle costs and the savings that can be made by the railway companies

CTS Controlled Track Switches (see above) supplied in the mid 1990’s currently in service.
This type requires very little maintenance or servicing throughout it designed service life of 30 years

Cheaper components with a shorter design life import considerable extra cost during their life cycle. The
graphical example which follows gives an illustration how the costs can escalate and the cheaper product can
work out as the more expensive product when the whole life cycle is considered.

It is important to note that in the case of a cheaper product the following costs can also become a major
factor:

e  Spare Parts
° Maintenance

U Repairs
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Yo 17 inapmat ¥ 140000
Your 30 ivapmol ¥ 1.400.00
vemr 33 Timpsiwonrmm Prodwl Gosl € 20,000 00
Your 23 Inatallaiicn « 70.000.00 000,00
Yo 20 InNpect r 1.400.00
Yot 37 gt [ V400,00
Ve 30 rngme) . 1.000.G6
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Yanr 30 inspect r 1,800 00
Yowai 40 Dl |ifw ‘ 100 RRB N
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Yot 00 frwlaliation r 120,000 00 £R0.000,00
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60,000 00

- A Conte
40,000,060

£20,000,00

1.4 LCS approach to Whole-of-Life Cost

LCS have always taken into account the requirement of the railways need for reliable cost effective long life equipment in line with the
Customer Specifications.

The following factors are considered in determining the whole of life cost of LCS products.

Initial purchase price

Every attempt is made to ensure that cost can be kept to a minimum as long as quality and endurance are not compromised.

Cost of manuals

The cost of manuals is included in the product price. Replacement manuals readily available but a charge is generally only levied if
excessive copies are required.

Cost of maintenance

LCS staff can maintain the products at very competitively prices and are flexible with respect to customer programme dates.

Cost of replacement parts and inventory spares

Spare components and replacement parts are competitively priced.
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Environmental costs and Decommissioning and Disposal

Hazardous materials are not used on LCS products and most of the product can be recycled

Electrical Losses

Electrical losses are minimised within LCS products by the selection of suitable copper bus bars for the current rating and traction rated
switchgear. Stringent torque settings and Cropico u(2 testing ensure that all electrical bus bar joins and the switchgear component do not
import an electrical loss to the rail network.

Cost of installation

LCS do not carry out installation of the switchgear. Every effort is made to provide the best solutions for installation of the switchgear
and discussions frequently take place with installers to evaluate quicker methods of installation.

Reliability and cost of failures

L.C. Switchgear has the reputation for high quality reliable products which enable railways to operate more efficiently and safely. The low
maintenance requirements provide life cost savings, throughout the long service life of the products.

Lifetime of equipment

The equipment is always designed to comply with the requirements of the specification. LCS products typically will exceed the specified
requirement as long as they are maintained. Typically, a product designed for 20-year use will last well beyond by the nature of the
equipment and materials that are required to meet the 20-year minimum.

Discount Rate

Quotation for discount rates relating to quantity are always available from LCS.

Cost of staff training

LCS staff training courses are very competitively priced and flexible with respect to numbers of participants and the venue for the
training.

Cost of special tools

Where possible LCS avoid special tools unless specifically requested by the customer

Examples of LCS equipment after 10 years in service

2 pole Track Disconnectors on London Underground

-

Conductor rail pick shoes on a depot trolley

Two examples of remote-control panels.
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1.5 Winters retreat as Conductor Rail Heating fights the cold

To reduce operational disruption experienced in past winters caused by icing of the conductor rail, Network Rail required a versatile,
reliable and easily maintained system for Conductor Rail Heating. They naturally turned to LCS who has a proven track record in this field,
having supplied over 150 successful installations of their Manually Operated Conductor Rail Heating A
Panel over the last 13 years.

During discussions with Network Rail in 2010, LCS proposed a method of remotely operating the
Conductor Rail Heating Panels using auxiliary power derived from the third rail, thus removing the need
for costly auxiliary supply installations by the Distribution Network Operators.

LCS developed and subsequently supplied a number of fully functioning remotely operated units to
Network Rail. The control system ensures that there is no energy wasted heating the conductor rail
when increased ambient temperature prevents the formation of ice and remote control was considered
essential because of the dispersal of a large number of units throughout the south east of England,
primarily to cover Sussex and Kent.

Future Development

If required LCS can provide a bespoke Remote-Control System to access up to 5000 Conductor Rail Heater Panels using the GPRS mobile
phone network. Status Information can be read from each CRHP, displayed and logged. This data can be used to establish the total power
consumed number of operations, etc. Each CRHP can be individually controlled from the Remote-Control System, or an entire group of
CRHPs can be selected and simultaneously controlled. The supervisory control can also be used to re-program the PLC via GPRS, for
example to change the temperature thresholds for the operation of the Motorised Switch. This feature could be used in the future to
reduce the ON or OFF thresholds by say 1°C, saving more energy, if the site conditions allow.

All of the Conductor Rail Heating products in the LCS range are fully compliant with Network Rail Standards and UK Legislation and are
supported by the appropriate test data. The range of Conductor Rail Heating products should ensure that disruption of the railways due
to snow and ice should be a thing of the past.

LCS is proud to play its part in keeping the UK rail system operating throughout the year.

1.6 Case Studies
Fratton Sidings — Old Yard CET Roads 4 & 5 & Old Yard Fuelling Road 3 Block Joint Monitoring
Fratton depot has been upgraded to cater for the stabling of additional rolling stock. Two new electrified sidings are being installed in the
Old Yard. These two sidings are fitted with equipment to empty the train holding tanks (CET — Controlled Emission Toilets) and with water
supplies to fill the train water tanks. As part of these works Network Rail’s Fratton traction substation is being upgraded from 2 x 3MW to
3 x 3MW rectifiers.
Two Outdoor 2kA Contactor Panels with Motorised Bonding allow sections of conductor rail on Old Yard CET sidings No.4 and No.5 to be
individually isolated and bonded to traction return so as to allow filling of train water tanks and emptying of toilet holding tanks without
the risk of working with hoses and water near to live conductor rails or train shoe gear.
The Contactor Panels include:
O Detection of voltage on the conductor rail to confirm that conductor rails are dead.
O Traction Grade Contactors to switch power to the conductor rails.
Q  Electrically controlled and interlocked bonding switch to bond the conductor rail to the running rails and protect against
accidental re-energisation via miss-routed trains.
QO Aseries of indicator lamps along the edge of the working area, lit to indicate that the associated conductor rail sections are
dead and bonded.
Q Warning sounders and flashing indicator lights to warn that the conductor rails are about to be energised.
O Emergency Power Off buttons (EPO) that will immediately isolate the two CET roads.

In the event that the Emergency Power Off buttons are pressed this will alert the depot staff via an alarm panel situated in the Ground
Frame room.

The Contactor Panels are controlled from a panel behind the control door of the Contactor Panel or from a remote-control panel on the
rear of the driver hop ups at the country end of the sidings.
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Howdon & Gosforth Depots NEXUS
Depot upgrades to firstly Howdon Depot, to allow stabling and maintenance of the trains while the main depot Gosforth is upgraded to

cater for the new Stadler rolling stock.
A\l
.
: -

8800142-V03 8800142-V02 8800368 & 8800369
8800142-V02 Depot Protection Isolator (Howdon)
8800142-V03 Depot Protection Isolator with Surge Protection (Gosforth)

The Depot Protection Isolators consist of a 2.0kA 1.5kV Disconnector in a bespoke enclosure to isolate the Depot Road Supplies
The surge arrestor was fitted to the Gosforth Isolators for extra protection against lightning strikes on to the depot overhead lines.
The depot is sectioned road by road by the standard nexus track isolators 8800368 & 8800369.

Ashford Spurs

Ashford International Station has dual electrified lines which require sections of track passing in and out of the station to be isolated
using insulated block joints (IBJ’s).

Signal card failures have been occurring on the Class 374 trains as they pass over these IB)’s.

A potential difference across the IBJ’s and resultant current returning through the train body is believed to be the cause of the failures,
hence the contactor solution.

In principle, the Contactor Panel contactors are connected across the I1BJ’s effectively shorting them out when the train passes over. The
operation of the contactors across the IBJs ensures that the traction return current is through the running rails and not through the train
body (as potential difference is removed across the I1BJ’s).

The contactors will be triggered to Close as a train approaches the IBJ and then open after the train has crossed an IBJ.

Acton TMU Train Maintenance Unit — CLIP Central Line Improvement Project

Stabling roads in the Train Maintenance unit are being upgraded to allow trains to be split to allow the improvement of the old stock,
within the sheds behind the sidings via a turntable.

This project keeps the works local within LU, negating the need to transport the trains via road networks to maintenance facilities in
central England.

New products such as the 3 Position switchable pedestal, hard wired mimic and bespoke earth fault monitoring have been developed for
this project.
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LUAS Cross City Extension & Broombridge Depot

L.C. Switchgear Ltd. (LCS) suppled the switchgear for Trackside and Depot Electrical Traction Equipment (ETE) for Sisk Steconfer Joint

Venture Utilities Limited (SSJV) and the Luas Cross City Infrastructure Works.

The supply of ETE will be based on our previous designs and updated to SSJV’s current.

The ETE comprises of several types and quantities of switchgear, equipment and services as detailed below.

The switchgear suppled was as listed below.
e  TDC2 - Line - Trackside distribution cabinet - 2000A - Manual 17
e  TDC2M - Line - Motorized trackside distribution cabinet - 2000A 1P - On Load Switch 1
e TDC2M - Depot - Motorized trackside distribution cabinet - 2000A 1P - On Load Switch 1
e  TDSC2M - Depot - Motorized trackside distribution cabinet - 2000A 2P - On Load Switch 2
. TDS4 - STABLING AREA - SWITCHING PANEL - 2000A - 4P Switch - Off Load Switch 1
e  TDK- WORKSHOP — CONTCTOR PANEL - Contactor - 2000A - 2x2P Contactor 1
e  TDSE - CONTACTOR BOXES - Isolator/Earthing - 2000A - 1P (3 position) Off Load Switch 2
e  TDKE - CONTACTOR BOXES - 2000A - 2x2P + E - Contactor 2

Grove Park Depot — Roads 8 & 9.

Grove Park Road 9 & 8 have been converted from train stabling to a maintenance & servicing roads. This road is isolated and bonded
while the maintenance and servicing is carried out on the train. LCS Emergency stop panels marshal emergency buttons from this road
these can be used in emergency to de-energise the Contactor removing the 750V DC supply. The LCS system including overhead status
indication and sounders combined with the depot protection ensures a safe area of working for depot staff.

Mersey Rail Track Feeder Switches & Remote-Control Panels PA05/06563

The Track Feeder Switch (TFS) is required to bring isolations of the 750V DC conductor rail into line with the requirements of the
Electricity at Work Regulations 1989.

The TFS isolates the live conductor from its sources of energisation (Electricity at Work Act Regulation 12) and securely protects against
inadvertent re-energisation from any source (Electricity at Work Act Regulation 13) by being connected to the negative pole of the supply
via the bonding switch.
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Network Rail CP5 Switchgear

The Direct Current (DC) power supply was upgraded in 2005 for the introduction of the modern rolling stock and again in 2011 for the
introduction of 12-car services. The DC traction power supply still operates below an N-1 capability in many places and the strategy in
CP5 will be to bring the power supply network to an N-1 position that will give room for service growth and maintenance switch-outs
without disrupting the timetabled services. It will be important that the whole system is upgraded where necessary to include the high
voltage supply and equipment, the DC supply and associated equipment and the negative return bonding. The CP5 investment will be
focused on DC switchgear renewal and electric traction equipment (ETE).

L.C. Switchgear are supplying Controlled Track Switches (CTS) and Negative Short-Circuiting Devices (NSCD) for CP5. The CTSs are used for
quick on load DC isolation of the supplies while the NSCD’s are used to bond the conductor rails to enable quick SAFE access for
maintenance and improvement in overnight possessions. This Smart Isolation is designed to give a longer working envelope in a
possession and reducing the cost and duration of maintenance and moving toward a more efficient railway network.

The Controlled Track Switch (CTS) products are the same products used on CP4 and previously on the 2005 Power Supply Upgrade and
the Channel Tunnel Reinforcement projects. These Controlled Track Switches (CTS), have been in service for many years. These units are
Network Rail Accepted products; refer to Railway Products details. Electrification

The NSCD'’s are a new product which combines two existing NR approved devices the LCS2 and the Bonding device associated with Depot
CTS’s into one compact system.

. . 4l
Tube Lines Tranche 2 TIS Replacement Programme (London Underground)
LCS are More Manual and Motorised Track Isolating Switches & Motorised Changeover Switches of the standard frame mounted panels.
In addition, a number of tunnel switches are to be supplied to the project with further requirements in 2014/5.

Three Bridges Depot & Williams Way Substation

The new Williams Way Substation has be built to supply the new Three Bridges depot. 4kA Bonding devices supplied by LCS are on the
outgoing feeds to the depot which can be used to bond the outgoing supplies for maintenance.

LCS2 Disconnectors and alternative feed interlocked LCS2 Disconnectors are used to configure and isolate the various depot supplies to
minimise disruption during routine maintenance. LCS Marshalling Panels collate the microswitch indication from the LCS2 to interlock
with the appropriate Supply Circuit breakers.

The Three Bridges depot, which is split into east and west-side facilities either side of the London to Brighton mainline this comprises:
5 road, 12-car, maintenance building with the road supplies provided by LCS contactor panels specifically configured for this site. LCS
Emergency stop panels marshal all of the emergency buttons from these roads.

11 train stabling and servicing roads, LCS Emergency stop panels marshal all of the emergency buttons from these roads. These signals
are then grouped with equivalent signal from other sections of the depot in a master Emergency Stop Panel

There are 2 two carriage washing machines have DC electrical supplies fed through Wash Road Panels ensuring that the Washing
machines are operated with the DC supply isolated and the tracks bonded.

London Underground upgrades Ealing Common and Upminster Depots

Work on Ealing Common is already underway and is first for completion in 2013, with the Upminster depot revamp expected to be
completed by 2015.

LCS is providing the complete shore supply system from the Isolating and Changeover Supply Isolators, through the Road Contactor
Suites, to Overhead Switchable Trolleys & Pedestals to the train. DDM Mimic Panels & Overhead Status Indicators provide feed-back to
the DDM, operators and maintainers. This employs the LU approved products previously supplied to Stonebridge Park, Hainault,

Northumberland Park, Ruislip, London Road, Waterloo & City, Neasden & Hammersmith.
- . : .1, T T
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Replacement Switches for Eurostar
Changeover Filter Switch for the TMST (Eurostar) rolling stock. These switches have lasted well beyond their design life in the arduous
field of the Channel Tunnel. Replacements for these aging switches will be provided by LCS over the next 2 years.

P i

London Underground Tube Lines P400 Power Supply Upgrade
LCS is just starting to supply manual off load / fault make Depot Switches and motorised and manual Tunnel Switches for the Jubilee,
Northern and Piccadilly Lines. The products are based on the experience of the Tunnel Switches supplied for the Victoria Line Upgrade,
Metropolitan Line Upgrade and the Jubilee Line Upgrade in the mid 90’s. The first deliveries will be for High Barnet, Edgeware followed
by Cockfosters

Tube Lines (London Underground)

Manual and Motorised Track Isolating Switches & Motorised Changeover Switches specifically designed for Screw Pile Mounting have
been jointly developed by LCS & Tube Lines. The pile mounting solution greatly reduces the installation cost which is the major share of
the overall cost of a switch to the railway.

London Underground SSL Metropolitan Line Upgrade

LCS is currently supplying manual off load / fault Make Depot Switches and motorised and manual Tunnel Switches for the Metropolitan
Line. The products are based on the experience of the Tunnel Switches supplied for the Victoria Line Upgrade and the Jubilee Line
Upgrade in the mid 90’s. These tunnel switches are off load / fault make switches of compact design, constructed to meet the stringent
London Underground Low Smoke Zero Halogen requirements and to fit into the narrow tunnels of the Metropolitan Line

London Underground Victoria Line Upgrade VLU

LCS has recently completed an order to supply motorised and manual Tunnel Switches for the VLU. The products are an updated
derivative of the Tunnel Switches supplied for the Jubilee Line in the mid 90’s. These are off load / fault make switches of an extremely
compact design to fit into the narrow tunnels of the Victoria Line. These also meet the very stringent Low Smoke Zero Halogen
requirements of London Underground. Also included in the project are a number of on load Depot Switches and Changeover Switches.

Network Rail CP4 Switchgear

L.C. Switchgear are supplying Controlled Track Switches (CTS) for CP4, which were the same as the Controlled Track Switch (CTS) products
used on the Power Supply Upgrade and the Channel Tunnel Reinforcement projects. These were Controlled Track Switches (CTS), have
been in service for many years. These units are Network Rail Accepted products; refer to Railway Products details.
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Docklands Light Railway Beckton Depot Extension

[ ——

3-car Capacity Enhancement started in early 2010 known as the Capacity Enhancement Project was completed on the DLR routes to Bank
and Lewisham. The works would allow the operation of longer 3-car length trains providing greater capacity, reducing crowding on the
route and allowing passengers to board the first train - reducing the overall time to complete a journey on the DLR.

LCS is provide the shore supply system from the Road Track Feeders to the Road Contactor Suites, to Overhead Tow Trolleys for the
extended depot. This extended depot roads can take the extended 3 car DLR trains without uncoupling to fit into the depot. The new
Contactors provide safe isolation and bonding for the depot maintenance.

The improved efficiency of the depot will mean that maintenance time will be reduced and train numbers more easily maintained around
the system and mean time between failures substantially increased.
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1.7 New Products for 2021-22

1.8 Integrated CTS
8800523-P02 Integrated CTS

Specification
Specification for 750V DC Switchgear NR/L2/ELP/27730 Issue 2.0.
8800523 - 4000A single pole Integrated Controlled Track Switch (CTS) with integrated Short-Circuiting Switches (SCS).
The Integrated Controlled Track Switch comprises combinations of previously approved products in a single package pre-wired and
tested unit prior to installation.
e (TS Controlled Track Switch 4kA - PA05/02035
° NSCD Short Circuiting Switch 2.5kA — PA05/06098
APPLICATION — ON LOAD
A custom-built floor standing, four door, GRP cabinet containing a motorised, single pole, 4400A 1000V DC Switch-Disconnector plus two
motorised, single pole, 2500A DC Disconnector(s) and a manual 5000A 7200V DC Disconnector.

Installation

Plinth mounted, cable entry via insulated split gland plates

Cabling

Traction Positive Incoming 4 x 1000mm? Aluminium cable
Traction Positive Outgoing 4 x 1000mm? Aluminium cable
Traction Negative 2 x 240mm? Copper cable

Electrical Characteristics & Dimensions

System Voltage 750V DC
000A
System overload capability:

150% for 2 hours 000A

300% for 1 minute 2000A

230V AC +10%, 50Hz.
48V DC £10%

RP

External gel coat - RAL 7035 - Light Grey

internal Finish ____________Wllinternal - natural GRP - white
Degree of Ingress Protection P55
Approximate Weight 1300 kg

Approximate Dimensions 2510 mm High

3050 mm Wide

- [a) = ~ o y
X

922 mm Deep
8800545 Integrated CTS Local Control Panel
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1.9 Blackpool Tramway Switchgear for Talbot Street Extension - Steconfa
8800346-V05 - DC Isolating (2.5kA) & Bonding (2kA) Device - Motorised

8800346-V05 - 2000A single pole Track Switch (TR) with integrated Short-Circuiting Switch (SCS)

A custom-built floor standing, two door, stainless steel cabinet containing a motorised, single pole, 2000A 1500V DC Switch-Disconnector
plus motorised, single pole, 2000A DC Disconnector.

The device is operated in different modes depending upon its requirement but comprises of the following features:

The TR consists of a motorised 2.0kA Switch Disconnector to provide circuit Isolation and switching.

The TR can be operated remotely via a SCADA Interface and at the Isolating & Bonding Device itself for maintenance.

The Short Circuit Switch 2.0kA (SCS) provides a short-circuit path between the DC Traction Supply and the Negative Return to prevent the
inadvertent re-energisation of the circuit.

The SCS can be operated remotely via a SCADA Interface and at the Isolating & Bonding Device itself for maintenance.

The enclosure includes panel lighting and anti-condensation heating, and the associated control equipment.

The SCS Disconnector is an off-load, fault make device so voltage monitoring is included to give indication that the DC Traction Supply is
live and to inhibit inadvertent operation of the motorised Disconnector

50V DC
000A

ystem Voltage

ystem Current

ystem overload capability:
150% for 2 hours

300% for 1 minute

On load switch is capable of making
on to faults

Auxiliary Voltage

000A
12000A

75kA

N

30V AC +10%, 50Hz.

tainless Steel

Paint Finish - RAL 9005 — Jet Black

Paint Finish — White Anti-Condensation Paint
P55

50 kg

600 mm high

150 mm wide

Material

External Finish

Degree of Ingress Protection

Approximate Weight
Approximate Dimensions

=

oo - NSEHEEBARE ol B %)
S
3
S
o
@
[0}
kel

solating on-load switch

Number of Poles

Number of Positions
000A 1500V DC

Up to 66kA / 75kAp 250ms

Bonding on load / Fault make disconnector

Rating
Withstand Current

Number of Poles

Number of Positions
000A 1000V DC

Up to 66kA / 75kAp 250ms

Rating
Withstand Current

= =
el ke]
(0] m
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I

.10  Fratton Depot
8800261-V05 - 2kA 1P Depot Contactor Panel with Motor Driven Bonding Device - Fratton - Outdoor Specification - Sonic Rail Services
The 2000A 750V DC Single Pole Contactor Panel feeds the positive traction supply to the road
via Traction Grade 1000A fuses and a DC Overload. The incoming 750V DC can be isolated
with the Incoming Positive Isolator SW1.
A voltage monitor connected between the conductor rail and Traction Negative gives a true
indication of the supply status on the front panel of the unit via signal lamps on internal door
of the Control Section of the enclosure. Indication is also given of the DC Overload state and
there are pushbuttons to allow reset and test. The automatic Bonding Switch bonds the
outgoing Traction Positive supply to Traction Negative whenever the Contactor is open. The
contactor panel also drives the low-level indicators and sounders in a fail-safe manner. A high
frequency flasher circuit for the low-level indicators is also incorporated using solid-state
switching components for increased reliability and electrical life.
System Voltage 750V DC

00A
110V AC 50Hz

Approx. Dimensions 2055mm high, 1650mm wide, 900mm deep

8800549 IBJ Insulated Block Joint Failure Monitor

The Block Joint Failure Monitor is connected between the fuels road rails and fuel system earth. It
monitors the current flow in this circuit and triggers an alarm after a time delay when it exceeds the set
values. It contains: busbars for main cable connections, terminals for auxiliary connections, shunt,
isolation amplifier, programmable signal conditioner, timer, plug-in control relay and indicators on the
front door.
System Voltage

(%2

N
(=]

ystem Current

Auxiliary Voltage AC

Degree of Ingress Protection

(o]

Approx. Weight

5-30V DC

48V DC

Heavy duty GRP enclosure
RAL 7032 grey

(%2

ystem Current

Auxiliary Voltage DC
Material

Finish

Degree of Ingress Protection

IP65

26kg
750mm high, 500mm wide

420mm deep (door closed)

880mm deep (door open)

8800407-V05 DC Overvoltage Device with Bypass Switch — Non Polarised type, Vi = 100V +/-

The DC Overvoltage Device OVD (or Voltage Limiting Device VLD) is a protective device to limit the voltage which may occur between two
points in a system by conducting in a short circuit when the voltage across its terminals exceeds a certain level. A Bypass Switch is
provided to allow safe resetting of the tripped device while a leakage current may be flowing

Approximate Weights

Approximate Dimensions
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8800522 EPO (Emergency Power Off) buttons and interfaces

Tow beapaie e e b0
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EPO Gantry Cord Cable & Grab Wire Switches

EPO Pull Cord Cable Interface Panel

EPO Pushbutton Station

Sounder & Lamp Junction Box - Insulating Enclosure with LED Driver
Lamp Junction Box - Insulating Enclosure with LED Driver

8800522-V04
8800522-V05

1.11 8800505-V05 + R10 TES P2P version - Merseyrail
TrackLink P2P units are employed to enable remote control from greater distances. These are specifically used for the TFSs used in the

tunnel applications, where the control would need to be mounted close to the TFS in the tunnel which has lots of impracticalities.
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TFS with TrackLink P2P Remote Control with TrackLink P2P
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1.12 1SO 9001:2015
L.C. Switchgear is ISO 9001: 2015 accredited so you can be assured of their quality, reliability and service. This accreditation is supported
by the extensive product history of L.C. Switchgear Ltd.

1.13 Link-Up
L.C. Switchgear is a member of Link-Up and therefore a registered supplier to the Railway Industry.
An increasing number of customers from all industries are now finding that L.C. Switchgear hold the solutions to their power switching

and protection requirements.
" Link-Up
Achilles
1.14 CIRAS

LCS employ the Confidential Reporting for Safety systems within the company to ensure employee safety is paramount in the factory and
on site.

%

MM OF ’”‘ — / [ 4 M
— ® ‘me @ Confidential

CIRAS o ClRAS @ Reporting
"o | (7Y for Safety

1.15 Product Histor

Switchgear Enclosures 6162

Including CTS Controlled Track Switches for Network Rail [ 284 |
LCS2 Track Isolating Switches for Network Rail and Depot applications

NSCD Negative Short-Circuiting Devices

7

o

ctor Rail Heating Panels
Track and Tunnel Switches for London Underground

Depot Road Supply panels (Contactor panels & Disconnector Panels)
for London Underground

Overhead Switchable Trolleys & Power Pedestals for London Underground
Switch Automation’s & Customised Switches

Fuse Assemblies and Enclosures

0O
o

Including Rail Mounted Fuses

Indicator Assemblies

Including COSI Cleaning Road ON / OFF Indicators
OSI Overhead Indicators

Resistor Assemblies 989

Including Spark Gap & Non Linear Resistors
LVAC Control Panels

For a list of satisfied customers, refer to the product history section at the back of this catalogue on page 256.
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1.16 Product Ranges
The following section details the major groups of products available from L.C. Switchgear Ltd.
If you require a product that is not listed do not hesitate to contact us and our experienced engineers will be pleased to assist you.

1.17 Railway Enclosures
A wide range of high-quality switchgear enclosures providing combinations of features:
O Quick and efficient track sectioning
QO Removal of power in emergencies
QO Bonding of tracks for safety when carrying out maintenance
QO Greater flexibility i.e. by-passing a substation in the event of substation failure or maintenance

TL - Tram Line

On-load or Off-Load switchgear enclosures for Metro, Light Rail or Tramway systems.
These range from 1000A - 3000A typically but can go higher on request.

The functions vary as below:

Track/Overhead line Isolation

Track/Overhead line Isolation & Bonding

Substation Bypass

Section Isolation (Track/Overhead line Sectioning)

Track/Overhead line Selection

[y

ML - Main Line

On-load and Off-Load switchgear enclosures for Main line Traction systems.

These range from 2000A - 4400A typically but applications have been as high as 10000A.
The functions vary as below:

Track Isolation

Substation Bypass

Section Isolation (Track Sectioning)

Track/Overhead line Isolation & Bonding

Track Selection (Changeover)

Negative Bonding

00000 D

MLU - Main Line Underground

On and Off Load switchgear enclosures for Main Line Underground Traction systems.
These range from 2000A - 4400A typically but can go higher on request.

These vary from the ML range because of the Low smoke and Zero halogen requirements.
The functions available are as ML and vary as above: -

TM — Rolling Stock Switchgear

Off-Load switchgear enclosure for Train Mounted, rolling stock applications.

Switch & Disconnector Types
Q Offload
Q Off load, fault make
Q On load fault make

Voltage Systems

a 500vDC
a 630vDC
a  750vDC
a 1500V DC

Manual pneumatic or electrically driven - Traction grade enclosures up to IP67- Steel or GRP indoor and outdoor enclosures
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1.18 Some Typical Railway Applications

DC THIRD RAIL SYSTEMS

DC Disconnector Switch Controlied Track Isclator (CTS)

Controfied Track Isalator (CTS) Section isolator Switch Saction Bypasa/isolator Switch

(DCOS) with Negative Bonding
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DC OVERHEAD LINE SYSTEMS
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DC FOUR RAIL SYSTEMS
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Ramote Controlied Isolator & Changeover

ONLOAD

Remote Controlled Isolator & Changeover
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All of the sbove Switches & Contactors are for configuring
the power system for mantenance of isolation
The Switches & Contactors have faciibes for locking in the
open or earthed postions where applicable full iMerdocking
systoms ame also available
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1.19 Standard Traction Cables, Lugs & Glands
LCS can supply Traction grade cable lugs and glands, some of these are listed in the Accessories section (Page 239) of this catalogue
(Ref Only — Always consult the latest Network Rail, London Underground Standards etc.)

NETWORK RAIL - NR/PS/ELP/21101

POSITIVE POSITIVE NEGATIVE PORITIVE NEGATIVE
1000erym ALUMNILM S20mm COPPER S00mm COPPER S00mm ALUMINILAM J40mm ALUMINIUM
008116810 0ot/118012 008132840 DOA1 32980
BEND RADIUS = 820mm BEND RADIUS = 380 mm BEND RADIUS = 324mwn BEND RADIUS = 410mm BEND RADIUS = 283

© 03
of- ¥ -

BEATHE e s w3

B
B = - =)

(p==-| © © o |o
-

LONDON UNDERGROUND NEXUS DOCKLAND LIGHT RAIL
POSITIVE A NEGATIVE POSITIVE & NEGATIVE POSITIVE & NEGATIVE
925w COPPER 240 COPPER SEND $00mm COPPER BEND
BEND RADIUS - 530mm RADIUS RADILS
r—“—t
Bl
$A3744 - Cable Lug for 835 Copper Calie
- S .
T
v

© For LUL $38mm' Catle @
LCS Part Nos
Catie Glang M7S = B6I748

g Lock Nut M7S » 963740 —
Sealng Washer M7% * BOLS L
?M

O of LUL 938mmy* Copper Cadle
LCS Part No's
Cadie Glang M7$ - 83747
= Lock Nut MTS » 954300

Sealeg Washer M7S = 854301
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1.20 Network Rail Approvals
LCS has developed specific products to meet the stringent requirements of Network Rail. The following is a list of Network Rail approved
products.

The expertise from these products can be used to develop products for other rail systems.

;\.‘.
s

Product - Description Network Approval No
_ ! - Rail Cat No

. 00@@0@@@@ @ w0
|| I
I
(cP [ TSC Trackside Slave Contactor Panel (Negative) [ ]
I
Lcp | ]
| ]
CRHP I
CRHP PA05/05191
25
25
|
|
|
|| | I
I ||
3PS PA05/002022 |lf177
1
- Supply Disconnector LCS2 (1-0) 4kA Track Switch with

Interlocks & Aux Switches
8D |
8D | N
30| ||
SA SF10 1 pole 5.6kA Motorised (BR Spec DCDS) [ ] 46 |
| ] 46|
ML 055/028654 122
I I
N ||
s
172
3PS PA05/02022 |lf172
ML [sD |
SF10 1 pole 4.4kA Motorised (BR Spec DCDS)
Supply Disconnector LCS1 (1-0) | 2kA 3kV Track Switch  |055/028644 [l PA05/454 -]
8D | 86|
I I Y D N e

Other products have been through Form A & Form B approvals and already have or will be formally submitted for product approval.
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1.21 London Underground Approved Products
LCS has developed specific products to meet the stringent Low Smoke Zero Halogen requirements of LUL.

The following is a list of approved products currently used on the London Underground System. The products in are London
Underground Framework Products.

--

Changeover Isolating Switch 4kA 2 Pole

Page

8800471
8800445

Track Isolating Manual Disconnector Switch 4kA 2 Pole (Top entry
Cables)

725 Type Current On Line Relay

Metronet Rail SSL 79
Metronet Rail SSL 76

Various LU Projects 180

Manual Changeover Off load Disconnector 4kA 2 Pole

Metronet Rail SSL 78

Manual Tunnel Track Isolating Switch 4kA 2 Pole (Tunnel)

Metronet Rail SSL

8800409

RCTIS Remote Controlled Track Isolating Disconnector Switch 4kA
2 Pole

MDS Track Isolating Manual Disconnector Switch 4kA 2 Pole (Slim
line)

2 Pole Contactor Panel with Remote Control

Metronet Rail SSL

Metronet Rail SSL

Acton Depot

8800397

Track Isolating MDS Manual Disconnector Switch 4kA 2 Pole

Metronet Rail SSL

8800364

Remote Controlled Track Isolating Switch 4kA 2 Pole (Tunnel)

Metronet Rail BCV

8800363

Manual Changeover Isolating Switch 4kA 2 Pole

Metronet Rail BCV

8800361

Manual Track Isolating Switch 4kA 2 Pole (Tunnel)

Metronet Rail BCV

8800360

Manual Track Isolating Switch 4kA 2 Pole

Metronet Rail BCV

8800352

4 kA 2 Pole Remote Controlled Track Isolating Switch -

Stanmore 3rd Platform

8800327

Motorised Track Isolating Switch RCTIS 2 Pole (Tunnel) & Remote

Baker St

8800318

3kA 2 Pole Motorised Switch - SCADA

Heathrow T5

8800317

3kA 2 Pole Motorised Switch -

Wembley Park Sidings

8800314

Cleaning Road Overhead Status Indicator (with alarm and beacon)

Upminster Depot

8800307

Motor Driven Disconnector Switch (London Rd)

BCV DEISIP Project

8800306

Motor Driven Disconnector Switch LH (Queens Park)

BCV DEISIP Project

8800305

Motor Driven Disconnector Switch RH(Queens Park)

BCV DEISIP Project

8800303

Mimic Panel Waterloo and City

BCV DEISIP Project

8800302

Mimic Panel Queens Park

BCV DEISIP Project

8800301

Mimic Panel Hainault

BCV DEISIP Project

8800299

Mimic Panel London Road

BCV DEISIP Project

8800298

Mimic Panel Ruislip

BCV DEISIP Project

8800297

Mimic Panel Northumberland Park

BCV DEISIP Project

8800296

Mimic Panel Stonebridge Park

BCV DEISIP Project

8800295

Contactor Panel 200A (Waterloo and City)

BCV DEISIP Project

8800293

Overhead Conductor Rail Status Indicator (less than 60V)

BCV DEISIP Project

8800292

Cleaning Road Overhead Status Indicator (with alarm and beacon)

BCV DEISIP Project

8800291

Power Pedestal (200A)

BCV DEISIP Project

8800290

Overhead Switchable Trolley 150A

BCV DEISIP Project

8800289

Cleaning Road Contactor Panel

BCV DEISIP Project

8800288

Contactor Panel

BCV DEISIP Project

8800287

Shed Board Isolator

BCV DEISIP Project

8800286

Manual Disconnector Switch

BCV DEISIP Project

8800284

Remote Controlled Wash Road Contactor

Upminster Depot

8800283

2 Switch Remote Control Panel Lathe Road

Upminster Depot

8800268

3kA 2 Pole Manual Track Isolating Switch Depot

Various LUL Projects

8800219

Rail Mounted Fuse Enclosure

Various LUL Projects

8800219A

Rail Mounted Fuse Enclosure (Tunnel lighting Fuse 5A)

Various LUL Projects

88002198

Rail Mounted Fuse Enclosure (With special label TED Fuse 0.8A)

Various LUL Projects

8800209

3kA RCTIS Depot Train Cleaning Road Isolator

Northfields Depot

8800203

3kA RCTIS Depot Under Wheel Lathe Isolator & Remote Control

Various LUL Projects

8800115

4KA Surface Switch

Jubilee Line Extension

8800098

Tunnel switch IP67

Lounsdale Electrical

8800076

4KkA Tunnel Switch

Jubilee Line Extension

8800075

4kA Changeover Switch

Jubilee Line Extension

8800074

4kA Surface Switch

Jubilee Line Extension

8800073

2kA Changeover Switch

Jubilee Line Extension

8800072

2 kA RCTIS 2 Pole Remote Controlled Track Isolating Switch

Jubilee Line Extension
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1.22 SA - Switch Automation

Standard switches can be automated by electric motors, electric actuators or pneumatic actuators.

Old switches can also be automated or refurbished

A range of automation kits for existing switchgear and circuit breakers has been designed and manufactured to give a new lease of life to
old manual units.

1.23 CP - Control Panels

Design & manufacture control panels for rail projects such as Multi Circuit Distribution Switchboards, 2 & 3 Panel Changeover
Switchboards, conductor rail heating, train heating and mimic panels.

The design team has extensive experience in the Machine Tool industry.

This expertise can be used to produce control panels for a variety of industrial and process control applications.

1.24 PLC’s and Mimic Panels

PLC Systems to sequence control and monitor traction power systems which typically comprise
Circuit Breakers, Contactors and Disconnectors where a high integrity control is required. The
systems can be used to apply a hot standby system which can automatically be invoked if a fault is
detected. These systems are often required where a failure would have serious effects on train
movements. These losses of trains incur immense penalties to either the system provider or the
System operator. The PLC can ensure that this disruption is kept to a minimum thus saving considerable amounts of money.
The PLC’s often work with Mimic panels but Mimic panels are often provided for Railway systems even if there is no PLC.

1.25 Switches
AC & DC switches for on load, off load and off load — fault make applications.
These can be manually operated or automated by Electric drive or Pneumatic drive.
Switches of multi pole construction are available typically up to 6 poles for off load switches.
The configurations can be typically:

Q Disconnectors (1-0)

Qa Changeover (1-2)

Q Changeover Disconnectors (1-0-2)
Many options are available including;

a Interlocking

Q Multiple Auxiliary indication

Q Padlock facilities

1.26 Fuses

A full range is available, complete with their accessories, from the smallest electronic fuse to large medium voltage fuses. DC and semi-
conductor fuses to North American and European Standards.

International brand names: -AMP-TRAP-TRI-ONIC—Protistor-Ultrasafe-Linder—Linocur—Limitor—Nortroll

Stock of obsolete specialist fuses now available including many DC fuses suitable for a variety of arduous requirements.

1.27 Fuse Assemblies

Specialist fuse assemblies can be designed and manufactured by L.C. Switchgear Ltd.
The experience gained on railway fuse assemblies can be applied to any industrial requirement.

1.28 Contactors & Contactor Panels

L.C. Switchgear Ltd. supply high-power contactors and contactor panels for use throughout industry.
AC & DC contactors for heavy duty industrial and traction applications are a speciality with contactors up to 5000A DC 1000V, typically
required for main line traction systems,

1.29 NLR — Spark Gap & Non Linear Resistor Spill Over Devices
Special Resistor assemblies designed to dissipate earth faults via an automatic spark gap spill-over device.
These are designed to meet the specific system fault requirements.

1.30 Switch Refurbishment, Service & Repair

Service and repair of your existing switches can be carried out at competitive rates.
Our expertise allows us to refurbish or repair switches supplied by others, at very competitive prices.

1.31 Operator & Maintenance Training

Training can be given at LCS in Hove, or at your site.
Many managers, operators and maintainers have attended our courses.
Please consult technical sales with your requirements.
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2 Railway Switchgear — SUBSTATION

Power Isolation & Maintenance Switchgear Enclosures for:

Tramway & Light Railway

Main Line

DC Switchgear Enclosures for the following applications:

Substation feeds to Tracks or Overhead Lines with Bonding facilities
Substation feeds to Tracks or Overhead Lines with Bypass facilities
Substation feeds to Tracks or Overhead Lines with automatic Bonding / Negative bonding
Disconnectors for the output from Rectifiers
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2.1 TL SSIP — 1 Pole Substation Isolator Panel — 2000A 1500V DC - 8800395, 8800225
LUAS
APPLICATION -OFF LOAD
Distribution of substation feeds to tracks or overhead lines, on Dublin LUAS
Construction
2 mm steel indoor enclosure
Heavy duty insulated operating handles.
Padlock facilities for both open and closed.
Features
O Voltage Monitors
Q  Electrical Shot bolt Interlocking
Cabling
4 x 250mm? cables in and out.
Installation
The panel can be installed using M16 anchor bolts to the floor
Switch Features
Large isolation distance
Self-cleaning contacts
High resistance to short circuit currents
Electrical Characteristics

Nominal Current

000 A

50kA

Ir.m.s. 70kA for 1s

500V
Dimensions

800395 8800225

2
560 mm
100 mm
00 mm
50 ke

2.2 TL SSBI -1 Pole Substation Isolator Panel & Motorised Bypass — 2000A 1500V DC- 8800239
LUAS

No of Off Load Switches
Length

APPLICATION - OFF LOAD WITH ON LOAD BY PASS
Distribution of substation feeds to tracks or overhead lines with substation bypass facility on Dublin LUAS
Construction
2 mm steel indoor enclosure
Heavy duty insulated operating handles
Padlock facilities for both open and closed
Features
QO Voltage Monitors
Q  Electrical Shot bolt Interlocking
Cabling
4 x 250mm? cables in and out
Installation
The switch can be installed using M16 anchor bolts to the floor
Switch Features
Large isolation distance
Self-cleaning contacts
High resistance to short circuit currents
Electrical Characteristics

Nominal Voltage
Dimensions

000 A

OkA
70kA for 1s

(0[0)Y]

800396
No of On Load Bypass Switches
No of Off Load Switches

Length 560 mm
100 mm
00 mm

1250 kg
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2.3 TL SSIP — 1 Pole Substation Isolator Panel — 3600A 1500V DC -

LUAS
APPLICATION —OFF LOAD

Distribution of substation feeds to tracks or overhead lines, on Dublin LUAS

Construction
2 mm steel indoor enclosure
Heavy duty insulated operating handles
Padlock facilities for both open and closed
Features

O Voltage Monitors

Q  Electrical Shot bolt Interlocking
Cabling
4 x 250mm? cables in and out
Installation
The panel can be installed using M16 anchor bolts to the floor
Switch Features
Large isolation distance
Self-cleaning contacts
High resistance to short circuit currents
Electrical Characteristics

Nominal Current
15t wave peak value

I r.m.s.

Nominal Voltage

Dimensions

600 A

50kA
70kA for 1s

500V

800373 8800372

N
560 mm
100 mm
00 mm
50 ke

No of Off Load Switches
Length

2.4 TL SSBI -1 Pole Substation Isolator Panel & Motorised B

8800372, 8800373

LUAS
APPLICATION - OFF LOAD WITH ON LOAD BY PASS

pass — 3600A 1500V DC - 8800374

Distribution of substation feeds to tracks or overhead lines with substation bypass facility on Dublin LUAS

Construction
2 mm steel indoor enclosure
Heavy duty insulated operating handles
Padlock facilities for both open and closed
Features

O Voltage Monitors

Q  Electrical Shot bolt Interlocking
Cabling
4 x 250mm? cables in and out
Installation
The switch can be installed using M16 anchor bolts to the floor
Switch Features
Large isolation distance
Self-cleaning contacts
High resistance to short circuit currents
Electrical Characteristics

Nominal Voltage
Dimensions

00 A

OkA
70kA for 1s

(0[0)Y]

800374
No of On Load Bypass Switches
No of Off Load Switches
Length

560 mm

100 mm

00 mm
1250 kg

Weight
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2.5 TL SSCO -1 Pole Cross Over Panel — 3600A 1500V DC -

APPLICATION - ON LOAD WITH OFF LOAD ISOLATOR

8800498

Distribution of substation feeds to tracks or overhead lines with substation bypass facility on Dublin LUAS

Construction
2 mm steel indoor enclosure
Heavy duty insulated operating handles
Padlock facilities for both open and closed
Features

O Voltage Monitors

Q  Electrical Shot bolt Interlocking
Cabling
4 x 250mm? cables in and out
Installation
The switch can be installed using M16 anchor bolts to the floor
Switch Features
Large isolation distance
Self-cleaning contacts
High resistance to short circuit currents
Electrical Characteristics

3600 A
150kA
Ir.m.s. 70kA for 1s
500V

Nominal Voltage

Dimensions

8800498
No of On Load Switches
No of Off Load Switches
Length

Depth
Weight
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2.6 TL ISM- 1 Pole Substation Feeder Isolator — 2000A 750V DC - 8800142

Croydon Tramlink

APPLICATION - OFF LOAD
Isolation and Bonding of high-power traction circuits, where a high short circuit withstand and high voltage isolation is required. Used on
Croydon Tramlink, where the switch ensures safe track working conditions
Features

a  IP56

Q Protected for external use

QO Flush doors and lower panels for a ‘street furniture’ finish

Q Switches can be padlocked in any position

QO 50mm Electrical Clearance » 1
Cabling
4 x 250mm? cables in and out
Installation
Plinth mounted, cable entry via aluminium gland plates
Electrical Characteristics :

2000 A
15t wave peak value OkA

I r.m.s. OkA for1s .
Nominal Voltage 750V r :
Dimensions

8800142
Voltage 50V
Current
Length 00 mm

Height 500 mm
50 mm
Weight 91kg

2.7 TL SFPI -1 Pole Substation Feeder Pillar Isolator & Bonding Disconnector - 8800138

Croydon Tramlink
APPLICATION - OFF LOAD
Twin substation feeders with a centrally positioned by pass disconnector. Isolation and Bonding of high-power traction circuits, where a
high short circuit withstand and high voltage isolation is required. Used on Croydon Tramway, where the switch ensures safe track
working conditions
Features
a  IP56
Q Protected for external use
QO  Flush doors and lower panels for a ‘street furniture’ finish
O Switches can be padlocked in any position
Q 50mm Electrical Clearance
Cabling
4 x 250mm? cables in and out
Installation
Plinth mounted, cable entry via aluminium gland plates.
Switches
QO Two (1-0-2) manual feeder / bonding disconnectors
Q One (1-0) manual by pass disconnector
Electrical Characteristics

1%t wave peak value 150kA

I r.m.s. 70kA for1s
50V

N
o
o
o
>

Nominal Voltage

Dimensions

00138
50V

~N |0
]

Voltage
Current

N
=
>

97kg
800 mm
500 mm
50 mm

Length

I
Voltage |
Current |
length  W1800mm |
Height  Wisoomm |
Depth _______QWssomm
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2.8 TL RCTIS— 2 Pole Remote Controlled Track Isolating Switch — 2000A 750V DC - 8800387

Metrolink

APPLICATION — OFF LOAD
The 2000A 750V DC Two Pole Remote Controlled Track Isolating Switch (RCTIS) isolates the Supply System 2000A 750V DC from the
Conductor Rails. The switch can be used for alternative feed Isolation and switching.
The RCTIS is a motorised, remotely operated on-load isolating switch with local controls and a manual handle facility.
Used on Manchester Metrolink for Isolation of the supplies in the substation.
The RCTIS is based on:

Q CTS and built to comply with the principles of NR/SP/ELP/21025
Switch
Motor driven - on load, two position isolating switch consisting of 2 x IF Switch 2000A
1000V DC
Features

a IP54

QO 60mm Electrical Clearance

O  Auxiliary Supply 50 V DC

QO Mechanical interlocking
Cubicle Construction

Material 2 mm Zintec ™ galvanised sheet steel

Finish - Internal Painted - White Anti-Condensation paint

Finish - External Painted Grey BS381-C 632 Dark Admiralty Grey Semi-Gloss
Cabling

Traction Positive in & out 4 x 500mm? Copper cable

Traction Negative in & out 4 x 500mm? Copper cable

Electrical Characteristics & Dimensions

8800387
50V DC
2000A

1790 mm

1758 mm
605 mm

2. TL MDS- 2 Pole Manual Disconnector Switch 4kA — 4000A 750V DC - 8800388
Metrolink

APPLICATION - ON LOAD
The Manual Disconnector incorporates a traction grade off-load switch, specifically designed for isolating the 750V DC Traction Supply in
substations.
Switches
One (1-0) 2 pole manually operated 4000A 1500V DC switch
Features

Q 100mm electrical clearance

O Mechanical interlocking
Cubicle Construction

Material 2 mm Zintec galvanised sheet steel

Finish - Internal Painted - White Anti-Condensation paint

Finish - External Painted Grey BS381-C 632 Dark Admiralty Grey Semi-Gloss
Installation

Plinth mounted, cable entry from below via aluminium gland plates.

Cabling

Traction Positive in & out 4 x 500mm? Copper cable

Traction Negative in & out 4 x 500mm? Copper cable

Electrical Characteristics & Dimensions

8800388

Current 4000A

L 1000 mm
1700 mm
820 mm

330kg
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2.10 Substation Bypass & Isolation Panels - 8800473
Midland Metro

Application

The Substation Switch and Isolation Panels consists of one or two manual off-load 2kA
1.5kV Isolating Switches and a motorised on-load 2kA 1.5kV Bypass Switch.

Used on Midland Depot extension 8800473-V01 + 8800473-V02

Cubicle Construction

Material 2mm sheet steel

External Finish Storm Grey BSO0A13

Internal Finish Anti Condensation Paint J124

Degree of Ingress Protection I1P54

On-Load Bypass Switch Specification

2kA 1.5kV DC 1 Pole Motorised Disconnector
Off-Load Isolator Specification

2kA 1.5kV DC 1 Pole

Auxiliary Supply
110V AC 50Hz

Electrical Characteristics & Dimensions
8800473-V01 8800473-V02
000V DC 1000V DC
Current 000A 00A
Length 280mm 80mm

100mm 00mm
726mm
407kg

2.11 LVAC Hex Spider Panel - 8800458
London Underground

APPLICATION
Current monitoring of the interface between the LU and Network Rail earth
systems on the Heathrow Express Line.
Features
QO IP66 & NEMA 4X,12, 13
Q 2.5mm galvanised steel mounting plate
Cubicle Construction

Material 1.4mm 304 S15 pre grained stainless steel plate
Finish Internal Painted - White Anti-Condensation paint

Finish External Painted BS381C-- L309 Canary Yellow Semi -Gloss
Baseplate Orange Paint Gloss Finish RAL 2004

Installation

Wall mounted, cable entry from below via insulating gland plates
Cabling

35mm? and 50mm? PVC/PVC cables for the LU bonds
50mm? and 75mm? PVC cables for the Network Rail bonds
Electrical Characteristics & Dimensions

8800458-V03

8800458-V01
00 mm

8800458-V02

00 mm
10 mm
7kg
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2.12 2 Pole DC Changeover Switch Enclosure - 8800389
London Underground

Switch Technical Data

Category -DC21
Voltage - 250V AC/DC
Current - 40A
Box Technical Data
Material - 1.5mm Steel Plate
Body - Folded & seam Welded
Door - Hinged Left
Lock - Sash Lock with 3mm Toe
Gland Plates - Top Only
(Side Gland plates upon request)
Finish - Powder Structure Paint Grey RAL 7035
Protection - IP55 & NEMA12

Mounting Plate - 2.5mm Mounting Plate Zinc Coated

8800389

Supply 50 or 100V dc

00 mm

00 mm

Depth 25 mm
Weight kg
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2.13 Ludgate Cellars Contactor Suites System — Thameslink

NetworkRail

AC/DC system separation is provided by the Contactor Suite where there is a need for a train to pass from a track with 25kv AC
electrification to a track with 660/750V DC electrification and vice versa.

Changeover of train power systems is usually accomplished on track that is dual electrified which means that the running rails are
earthed and can therefore enable the easy passage of DC stray currents to and from nearby metallic structures and equipment with the
possibility of ensuing electrolytic corrosion. To minimise the effect of DC stray currents the dual electrified section of track is kept as
short as possible and a DC changeover section provided to enable trains to move from and to 660/750V DC electrified track with
unearthed running rails.

The DC changeover section uses three double pole contactors per track because to the future requirement for twelve car trains and short
signalling sections.

Normally the two entry contactors are closed and the exit contactor open.

When the train approaches the exit contactor signalling track circuit information enables the length of the train to do be determined and
opens the entry contactor just behind the end of the train.

As soon as this contactor has opened the exit contactor closes. As the train moves forward and clears track circuit overlaps contactors
behind the train open and close sequentially until the system is reset.

There is no brief loss of traction supply owing to the provision of a rectifier between the last entry contactor and the exit contactor. This
ensures that even trains operating in a ‘bunched’ situation will not cause all insulated block joints to be shorted.

DC Electrification circuit diagram of the Northbound Line via suites A and B with Hot Standby Changeover

NORTHBOUND - SUITEA

\ ~ |

s ) >
S ‘ > ~ G
|

, TCOSA | TCO7A TCO9A
[ N[N | % A X N Y

ISN1A/2 | 1265A 15194 | is17a | | 1swsan | L1sc

e
'S

ISN1B/2 | \ L2658 15198 | 15178 | | 1sn1s/a L15D
‘ TCOS8 | vcors

TC098
J —
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2.14 2 Pole Circuit Breaker / Contactor / Motorised Isolator Suite 3600A1000V DC - 8800399
NetworkRail

APPLICATION - ON LOAD WITH OFF LOAD ISOLATION
Distribution of substation feeds to the DC section of the AC/DC changeover system tracks. Each Suite is a fully integrated assembly of
Circuit Breakers, Contactors, Motorised Isolators, Frame Leakage panels
and Cable Connection panels. As used on Thameslink
Construction
2mm steel indoor enclosure
Cable Connection Panels
Full bus bar connection chamber at the rear
Heavy duty insulated operating handles
Full Interlock system
Padlock facilities for both open and closed
Features
Q Voltage Monitors
O  Electrical Interlocking
O Mechanical Interlocking
Cabling
4 x 1000mm? Aluminium cables in to each Breaker Connection Panel
Installation
The suite can be installed using M12 insulated bolts to the substation floor
The suite is mounted on an insulating mat
Suite Features
Large isolation distance 100mm
Self-cleaning contacts
High resistance to short circuit currents
Frame Leakage system
Electrical Characteristics
Nominal Current
Nominal Voltage
Dimensions

(o))

RrINV[Oo|lw|k|w w]w = w
o
(=)
>

500V

8800399
No of Circuit Breakers

No of On Load Contactors

No of Off Load Switches

No of Frame Leakage Panels
No of Cable Connection Panels
Length 000 mm
140 mm

526 mm
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2.15 2 Pole Contactor & Motorised Isolator Panel 3200A 1000V DC - PA05/03760 - 8800400
NetworkRail

APPLICATION — ON LOAD
Isolation and/or switching of high-power circuits, where a high short circuit
withstand and high voltage isolation is required. Used at Ludgate Cellars for AC DC
Changeover zone switching.
The Contactor & Motorised Isolator Panel is based on:

QO CTS and built to comply with the principles of NR/SP/ELP/21025

Q  Farringdon Trial Contactor suites PA05/03760/T

Contactor

Load break 2 pole, two position Contactor CBC 98, 48VDC Coil
No of Poles 2

Voltage 1000 Volts DC

Current 3200 Amps

Switches

1 x (1-0) Electric Actuation - Off load, two position isolating switch 2 pole 7200 V
DC 4000 A
(Lockable maintenance switch, these switches can be used to isolate the Buffer
Zone panel for Maintenance)
Features
a P54
QO 100mm Electrical Clearance
QO  Fully Isolated 230 V AC £10%, 50 Hz, single phase 3.5A
QO Anti-Condensation Heaters thermostat controlled to operate at 102C and
below
Installation
For installation refer to the Suite page 42
Cubicle Construction

Material 2 mm sheet steel

Finish - Internal Painted - White Semi-gloss

Finish - External Painted Grey RAL7038 Semi-gloss
Cabling

Traction Positive Outgoing 4 x 1000mm? Aluminium cable
Traction Negative 3 x 1000mm? Aluminium cable
Electrical Characteristics & Dimensions

8800400
Voltage 50V
Current .2kA

No of poles

800kg
ength 960 mm
140 mm
526 mm

=

o
o0Q

=5
-

2.16 TSC Trackside Slave Contactor Panel - Side & Rear Entry Versions - 8800512
Customer Specification

NOOO NRT REM EP 00002 1.0 - Mini Slave Contactor Trial — Technical Requirements
Application

Each TSC consists of an arrangement a Contactor, a Manual Maintenance Disconnector,
and associated control gear. The contactor which can both be operated locally or
remotely.

The TSC is controlled by an interface panel 8800516 Negative Slave Contactor Control
Panel to switch the negative according to the passage of trains through the isolating
sections between the floating Negative return and earthed AC return systems at the AC /
DC electrification interface between Blackfriars and Farringdon.

Contactor

Load break 1 pole, Contactor CBC 98 2560 1.0 TS 1000VDC, 110VAC Coil
No of Poles 1

Voltage 1000 Volts DC

Current 2560 Amps

Auxiliary Voltage 230V AC 50Hz
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Cubicle Construction
Material

Finish - Internal
Finish - External
Ingress Protection
Fire resistance

Compliance with BS476 part 22, ONE HOUR fire resistance

Specialists in Switchgear Engineering Design & Manufacture

GRP / Ply board / 50mmBrockslab* \ RW3 / Fireboard / GRP

Painted - White Semi-gloss
Grey RAL7035 semi-gloss

IP54

Constructed using fire retardant resin to provide self-extinguishing laminates to BS476 part 7 class 2

* 50mm Brockslab for noise reduction

It is locked by an EZZ181 Union / Yale style Lock and Quarter turn locks to ensure cubicle sealing.

Customer Specification

8800512
510kg
1230 mm

2000 mm

8800516

NOOO NRT REM EP 00002 1.0 - Mini Slave Contactor Trial — Technical Requirements
L.C. Switchgear Specification

8800516-V01 - TSC (SCP) Negative Slave Contactor Control System Suite Level Control Panel

Brief Description

The TSC (SCP) Negative Slave Contactor Control System Suite Level Control Panel interfaces
between the existing Ludgate Cellars PLC & Contactor Suites and the new TSC Contactors
which are at Blackfriars close to the block joint connections to the track.

The TSC (SCP) switches the Slave contactors in synchronization with the existing Master
contactors according to the passage of trains through the isolating sections between the
floating Negative return and earthed AC return systems at the AC / DC electrification

interface between Blackfriars and Farringdon.

The TSC (SCP) ensures that the negative switching is done by the Slave contactors close to
the block joints removing the long inductive circuit from the main negative contactors.
The inductive circuit had been causing arcing over the wheels of the train and damage has
been occurring to both train wheels and the running rails at the block joints.

General Specification

8800516 Negative Slave Contactor Control System Suite Level Control Panel

Panel Rating
System Voltage
System Current 4A
Cubicle Construction
Fixing:

Cable Installation:
Door Locking:

Cubicle Construction
Material

Finish - Internal

Finish - External
Ingress Protection

Weight

Length

50vDC

Floor mounting.

Top and Bottom entry via aluminium gland plates.
4 point locking with double bit 3mm insert.

1.5mm Mild Steel

Grey RAL7035 semi-gloss Structured Power Coating
Grey RAL7035 semi-gloss Structured Power Coating

IP55

8800516
240kg

1200 mm
2005 mm
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2.18 PLC Control

For details of the PLC Control System employed at Ludgate Cellars refer to Page 147

2.19 IBJ Insulated Block Joint Contactor Panel 8800512 — V03
Ashford International Station has dual electrified lines which require sections of track
passing in and out of the station to be isolated using insulated block joints (IBJ’s).
Signal card failures have been occurring on the Class 374 trains as they pass over these
IBJ)’s. A potential difference across the I1BJ’s and resultant current returning through
the train body is believed to be the cause of the failures, hence the contactor solution.
In principle, the Contactor Panel contactors are connected across the I1BJ’s effectively
shorting them out when the train passes over. The operation of the contactors across
the IBJs ensures that the traction return current is through the running rails and not
through the train body (as potential difference is removed across the IBJ’s).

The contactors will be triggered to close as a train approaches the IBJ and then open
after the train has crossed an IBJ.

Brief Description

Each IBJ Contactor Panel consists of an arrangement two contactors, two manual
maintenance disconnectors, a Logic Controller, a Frauscher Advanced Counter Rack,
and associated control components.

The two contactors within the Contactor Panel are connected together in parallel
connection and operate simultaneously, thus providing redundancy and security that at least one will operate. The operation of the
Contactors is controlled by the Logic Controller which receives a digital signal from the Frauscher Rack to indicate if a track section is
‘Occupied’ or ‘Not Occupied’ based on the Frauscher Track Sensors.

When a track section is occupied, the Logic Controller closes the Contactors and when a track section is Not Occupied it opens the
Contactors. The Logic Controller also initiates ‘Minor’ and ‘Major’ alarms under certain circumstances by monitoring the 110V AC
supplies, availability for service, operational status of the of the Contactors, detection system track section errors and track occupation
time.

The IBJ Contactor Panel alarms can be monitored remotely via volt-free contacts that indicate if a minor or major alarm has occurred.
Maintenance facilities are provided to allow maintenance on a single contactor section leaving the other available for service.

1000V DC

307

230V AC 50Hz

110V AC/ 24V DC

GRP / Plywood / Fireboard / GRP
Pale Grey RAL7035 semi-gloss
GRP White

PSS

Kiosk is to be fully lined with encapsulated fireboards. Constructed using fire retardant resin
to provide self-extinguishing laminates to BS476 part 7 class 2. Compliance with BS476 part

22, ONE HOUR fire resistance
Approximate Weight

Approximate Dimensions
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2.20 SA DCDS 1 Pole DC Disconnector Switch — 4400A & 5600A 750V DC - PA05/02100 —

8800181 & 8800236

NetworkRail

APPLICATION - OFF LOAD - FAULT MAKE
Isolation of tramway / metro supplies from the substation rectifiers, or
track sectioning
Conforms with RT/E/S/21023
Switches
(1-0) 1 pole motorised isolators off load / fault make.
Features
QO Emergency manual handle
Q Motor control & auxiliary microswitches
O Lockable in the Open position
Electrical Characteristics & Dimensions
8800181 8800236

I

[current [M4.4kA 5.6kA
Height ~ M60smm  M605mm |
Depth ~~ W334amm  M334mm |

2.21 SA DCDS 1 Pole DC Disconnector Switch — 4400A & 5600A 750V DC - PA05/02100 —

8800270 & 8800271

APPLICATION - OFF LOAD - FAULT MAKE
Isolation of tramway / metro supplies from the substation rectifiers, or track
sectioning
Conforms with RT/E/S/21023
Switches
(1-0) 1 pole motorised isolators off load / fault make
Features

Q Emergency manual handle

Q Motor control & auxiliary microswitches

O Lockable in the Open position
Electrical Characteristics & Dimensions
800270

©

NnnwWiIN|RPr|IdIN
(9]
=)
<

8800271
750V
.6kA
190 mm
710 mm
34 mm
3kg
0V DC

AKA
090 mm
10 mm
34 mm
7kg

0V DC

Current
ength

Motor Voltage

s B |2|S
o, =X
i g
= %

2.22 SA - 2 Pole Disconnector — 2000A 750V DC -
APPLICATION - OFF LOAD - FAULT MAKE
Isolation of tramway / metro supplies from the substation, or track sectioning
Switches
(1-0) 2 pole motorised isolators off load / fault make
Features

Q Emergency manual handle

O Motor control & auxiliary microswitches

O Lockable in the Open position
Electrical Characteristics & Dimensions
8800130

Current
Length

N
[}
<
o
(@]

Motor Voltage
Motor Current

=
o
>

8800130
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2.23 ML CPS AC Overvoltage Device 25kV/11kV -
Channel Tunnel Rail Link

8800343

APPLICATION - ON LOAD
Used in substations for Channel Tunnel Rail Link, where the device limits overvoltage by providing an ‘Earth Bridge’ between the HV and
LV circuits.
Features
a  IP56
QO Heavy duty RAL 7032 grey GRP cabinet
Q 100mm Electrical Clearance
Q Removable link bars for testing
Cabling
2 x 150mm? cables in and out
Installation
Wall mounted, cable entry via cabinet floor
Device
O PSNP Overvoltage Device to NFC15-100
O Device can be manually reset
Electrical Characteristics

Tripping Voltage 430V AC

75
1A

Dimensions

o
>

=
(€]
=~
>

N
=
>

N
=~
i

0

800343
No of poles

82kg

L

(0]
o
S
3
3

ength

=
ul

w
IS
o
S
S
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2.24 ML CPS DC Overvoltage Device - 8800407
APPLICATION - ON LOAD
Used for a test track at Ashford Depot, where the device limits overvoltage by providing an ‘Earth Bridge’ between the HV and LV circuits,
removing touch potential risk.
Features
a  IP56
O Heavy duty RAL 7032 grey GRP cabinet
O 100mm Electrical Clearance
Cabling
4 x 150mm? cables in and out.
Installation
Frame mounted, cable entry via cabinet floor
Device
O PSNP (Non-polarised) Overvoltage Device to NFC15-100
O Device can be manually reset
Electrical Characteristics
Tripping Voltage
Nominal Current
Short Time Current 0.3s
hort Time Current 10s
hort Time Current 42s
Short Time Current 25min
Dimensions

0V DC
50 A
5kA

S

[y
=
>

8800407-V01 & V02

8800407-V03
39kg

No of poles
4akg
ength 00 mm
Height

Depth

Cabling

Special Features

000 mm

2 x 240mm? in and out
Bypass Switch for reset

60 mm
4 x 150mm? in and out
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3 Railway Switchgear - BONDING & SHORT-CIRCUITING DEVICES

Power Isolation & Maintenance Switchgear Enclosures for:

DC Switchgear enclosures for the following applications:
Conductor Rail Bonding for fast safe and efficient Railway Possession

Bonding switches are required to bring isolations of the DC conductor rail into line with the requirements of the
Electricity at Work Regulations 1989.

The Bonding switches isolate the live conductor from its sources of energisation (Electricity at Work Act Regulation
12) and securely protect against inadvertent re-energisation from any source (Electricity at Work Act Regulation
13) by being connected to the negative pole of the supply via the bonding switch.
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3.1 ML TFS — Track Feeder Switch 4.0kA + 2.5kA SC Switch 750V DC & Remote-Control Opti

The Track Feeder Switch (TFS) is required to bring isolations of the 750V DC conductor rail into line with the requirements of the
Electricity at Work Regulations 1989.

The TFS isolates the live conductor from its sources of energisation (Electricity at Work Act Regulation 12) and securely protects against
inadvertent re-energisation from any source (Electricity at Work Act Regulation 13) by being connected to the negative pole of the supply
via the bonding switch.

The TFS can also isolate traction substations and track paralleling huts from the conductor rail (Electricity at Work Act Regulations 12 &
13) whilst allowing the conductor rail to remain energised, maintaining the operation of electric trains.

This is intended to improve safety in general and to smooth the progress of isolation and possession planning.

The TFS application is for use on the main line isolations prior work on the track commencing. It is intended to replace the existing
practice of fitting a bonding cable that is clamped to the rails manually at the start of a possession and removed manually before the
possession is over. It is necessary for the potential of the rail to be checked prior to fitting the bonding strap.

The TFS, depending on its location, may be connected in one of two applications:

From the outgoing terminals of the substations and track paralleling huts to the track mounted conductor rails

From the outgoing terminal of the rectifier circuit breaker(s) to the substation positive
bus bar.

Electrical Characteristics

Traction Current

4KkA continuously rated, 8kA for 1 minute every 15 minutes.

Shorted Current

2.5kA continuously rated

Fault Currents: 64kA peak

200kA prospective, T=15ms, clearance 25ms (“near” fault)

100kA prospective, T=63ms, clearance 250ms (“distant” fault)

Three position switch (two interlocked switches)

Short Circuiting Switch - Off-Load / Fault Make

1000 VDC rated.

2500 A (2.5 kA) current rated.

64 kA Short Circuit withstand capacity.

Silver-plated thermal contacts.

Visible break with a large isolation distance.

- —— - .- — .
« W}
-5

DC electric motor with electromagnetic holding brake.
Isolating Switch - Off-Load

1500 VDC Rated.

4000 A (4.0 kA) Current rated.

100 kA Short Circuit withstand capacity.

Self-cleaning silver-plated contacts.

Visible breaking with a large isolation distance.

DC electric actuator with safety electromagnetic shot-bolt.
Features

Fortress Interlocking with key retention.

Provision for SCADA systems (option).

Electro-Mechanical locks to prevent incorrect operations.
Operating temperature range +40°C to -25 °C.

Low maintenance, 10000 operations between major maintenance periods.
Earth Fault Relay with Test and Reset facilities.

Suitable for 230 VAC or 110 VAC operation.

5 kV isolation transformer within an insulated ‘enclosure’.
Low energy Lighting is provided per compartment.
Thermostatically controlled Anti-Condensation Heaters.
Clearance and creepage distances to BSEN 50123.
Enclosure - metal segregated painted with lockable doors.
Goose Grey Semi-Gloss with Anti-Graffiti varnish coat.
Internal surfaces painted with white Anti-Condensation paint.
Hot Zinc Sprayed.

IP 55 rated.

Dimensions
8800505-V04 8800515-V01 8800515-V02

I
| Qs WRemoteindoor  Remote Outdoor |
length  J1osomm  [43omm 600 mm

—
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3.2 i ircuiting Device - 2500A 750V DC — NR Smarter Isolations Project - 8800488
NSCD - Negative Short-Circuiting Device 8800488

The Negative Short Circuit Device 2kA (NSCD) provides a short-circuit path
between the DC Traction Supply and the Negative Return to protect against the
inadvertent re-energisation of the circuit.

The NSCD can be operated remotely via a SCADA Interface, locally via a Local
Control Panel (details follow) and at the NSCD itself for maintenance.

The NSCD consists of a motorised 3.2kA Disconnector to provide the short-
circuit path, a manual 2.5kA Disconnector to isolate the motorised Disconnector
for maintenance, panel lighting and anti-condensation heating, and the
associated control equipment.

Both Disconnectors are off-load devices so voltage monitoring is included to
give indication that the DC Traction Supply is live and to inhibit inadvertent
operation of the motorised Disconnector.

Switch
(1-0) 3.2kA 1 pole motorised Off Load / Fault make Switch
One (1-0) 2.5kA 2 pole manual Off Load Switch (for maintenance isolation)
Construction
a IP56

O Heavy duty GRP cabinets

QO Hot Press Moulded, Reinforced Polyester RAL 7032

O Protected for external use

O Complies with general requirements for empty enclosures conforming to EN 62208:
2003 (EN 50298: 1999).

O Resistance to external mechanical impact: IK 10 (5 joules) conforming to EN 50 102.

Q External & Internal Colour - RAL 7032 Grey

O P 56 sealing conforming to IEC 529 (EN 60529)

Q  Self-extinguishing conforming to IEC 695-2-1 (960 °C)

O Temperature resistance: — 50...+ 150 °C

O Resistant to principal chemical agents and corrosive atmospheres & UV light stabilised.

O Comply with constraints relating to installation of double insulated panels conforming
to standard IEC 439-1 (EN 60439-1)

O Front panel has Network Rail approved 3-point locking with a barrel to suit Network
Rail.

Q Insulating Gland Plates

Features

O 100mm Electrical Clearance

Q Fully Isolated 110V AC / 50V DC Control Supply (Fed from the LCP see below)

Q  Padlock facilities

Installation

Frame mounted, the entry of cables is in through the base of the cabinet, via cable glands in the

gland plates.

Cabling

V02 - Two 240mm? or two 500mm? Positive cables can be connected to the Conductor Rail Lug

V03 Two 1000mm? Positive cables can be connected to the Conductor Rail Lug

Up to four 240mm? Negative cables can be connected to the Running Rails Lug.

Electrical Characteristics & Dimensions
.

938 mm

20 mm

175kg

Refer to the following page for the associated Power Supply Panels

8800488-V02 8800488-V02
50V
.5kA
0,000 A

,800 A

.5kA
0,000 A

,800 A
3,000 A
000 mm

3,000 A
000 mm
938 mm
20 mm
75kg
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3.3 ML LCP — GRP Local Control Panel for NSCD’s — NR Smarter Isolations Project — 8800492, 8800514

Construction
a  IP56
Heavy duty GRP cabinets
Hot Press Moulded, Reinforced Polyester RAL 7032
Protected for external use
Complies with general requirements for empty enclosures conforming to EN 62208: 2003 (EN
50298: 1999).
Resistance to external mechanical impact: IK 10 (5 joules) conforming to EN 50 102.
External & Internal Colour - RAL 7032 Grey
IP 56 sealing conforming to IEC 529 (EN 60529)
Self-extinguishing conforming to IEC 695-2-1 (960 °C)
Temperature resistance: —50.+ 150 °C
Resistant to principal chemical agents and corrosive atmospheres & UV light stabilised.
Comply with constraints relating to installation of double insulated panels conforming to standard IEC 439-
1 (EN 60439-1)
Front panel has Network Rail approved 3-point locking with a barrel to suit Network Rail.
Insulating Gland Plates

ooo0o

[y W O Wy Wy

a
a
Features
Q  Fully Isolated 110V AC / 50V DC Control Supply (Feeds to the NSCD see previous)
Q  Padlock facilities
Installation
Frame mounted, the entry of cables is in through the base of the cabinet, via cable glands in the gland plates.

Electrical Characteristics & Dimensions
8800492-V01 8800492-V05 8800492-V06

D
1000 mm
1938 mm 1938 mm
420 mm
140kg 200kg

3.4 ML LCP — P2P Extended Range Local Control Panel for NSCD’s  PA05/06098

LOCAL P2P INTERFACE PANEL 8800492-V07

This interface panel is one of a pair of enclosures providing the Local Control over a greater distance than can
be achieved with a standard local control panel.

Enclosure

The enclosures are manufactured from GRP, finished to meet the customer specification.

Enclosure Access

Access to the enclosure is gained via the doors with the use of the correct key.

The incoming 230V/110V AC Supply is separated from the rest of the panel by a plastic box and an isolated
110V AC Supply is provided by the transformer to power the local heater and the heating and lighting in the
connected NSCDs. The transformer also provides a 24V Supply which is then rectified and used to power the
local panel lighting.

Controls X no of NSDCs
Voltage

Length

Height

Depth

Weight

N

P2P LOCAL CONTROL PANEL 8800492-V08

This P2P Local control panel is part of a pair of enclosures providing the Local Control over a greater distance
than can be achieved with a standard local control panel.

Enclosure

The enclosures are manufactured from GRP, finished to meet the customer specification.

Enclosure Access

Access to the enclosure is gained via the doors with the use of the correct key.

The incoming 230V AC Supply is separated from the rest of the panel by a plastic cover and a Power Supply is
provided to 48V DC Control power. A second Power Supply provides a 24VDC Supply which is used to power

the local panel lighting.

Electrical Characteristics & Dimensions

8800492-V07 8800492-V08

Controls X no of NSDCs
Voltage

SN

110V & 48VDC 110V & 48VDC

1000 mm 1000 mm

1938 mm 1938 mm

Length
Height
Depth

Weight

420 mm

200kg

150kg
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3.5 ML LCP — Stainless Steel Local Control Panel for NSCD’s

This panel operates the same as the 8800492.

Electrical Characteristics & Dimensions

[ Ws3800489-V02 8800489-V04

4
10V & 48VDC
00 mm 700 mm

00 mm 700 mm

00 mm
3kg

3.6 NSCD Status & SDADA Inhibit Panel -0092/002127 8800514-V08
NSCD Interlocking and SCADA Inhibit Panel - 8800514-V08

The NSCD Interlocking and SCADA Inhibit Panel provides volt-free contacts which are available
to be utilised to prevent the DC Circuit Breakers (DCCB) from being closed when the NSCDs are
closed. Each panel interfaces to two or four NSCD.

Where the circuits for each NSCD are identical, the designations A through to H are replaced
with ‘X’ in the descriptions in this section.

Without Override Flasher Relay

PS4
647mm
436mm
250mm

3.7 NSCD/CTS Interlocking Panel, 2 Way, For installation in CTS enclosure - 0055/162002 8800514-V05
NSCD Interlocking and SCADA Inhibit Panel - 8800514-V05
The NSCD Interlocking and SCADA Inhibit Panel provides
volt-free contacts which are available to be utilised to

prevent the Controlled Track Switch (CTS) from being |,—-_—;‘ | .
closed when the NSCDs are closed. ‘ H—— ] .

O £
Each panel interfaces to two NSCDs. J —— .

&

-
Glass Reinforced Plastic (GRP) “ﬂ_._— 2
o)

v
IPS4 "
340mm
200mm
120mm
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3.8 NSCD/CTS Interlocking Panel, 1 Way, For installation in CTS enclosure 8800514-V06
NSCD Interlocking and SCADA Inhibit Panel - 8800514-V05
The NSCD Interlocking and SCADA Inhibit Panel provides volt-free

contacts which are available to be utilised to prevent the | =
Controlled Track Switch (CTS) from being closed when the NSCDs Dt
are closed. !
Each panel interfaces to one NSCD. _?:;; [
6- e (]
\ ." .‘7 T.” - e ]
200mm
3.5kg
3.9  B5NSCD Status & SCADA Inhibit Panel for GRP LCP 8800514-V09

The key requirement being that a solution was required to interlock multiple

devices (which might be in several different locations) from 1 NSCD.

A significant constraint was that it is impractical to add additional auxiliary |

contacts to an existing NSCD, necessitating a variation of the previous inhibit :

panel design, as it is not particularly suited to parallel connection of the multiple H
'
!
|

144 1
PR Xonooooood Xeooooones: Xxxoooe 9 |
< —

NECD STATUS
& SCADA INHIBIT PANEL

inhibit and override circuits.
The arrangements used at other B5 sites prior to this have never been disclosed
to LCS. ¥ Us -

The limit of up to 6 interlocked devices for a single inhibit panel with the current - —
proposal comes both from a practical limit of the maximum number of contacts gO) O 6 ':)
that may be fitted to the override key switch (which was previously specified to a7 Tl Vaw
be a Schneider key switch with 455 key)

It was agreed in the discussions that 6 devices should accommodate the
requirements for a single module in most locations, but as the new design is
extensible, it is easy to add more panels as required.

8800492-V07
Controls X no of NSDCs
Interlocks x Devices

Length
Height
Depth
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3.10 ML IB —Track Isolator & Negative Bonding Device - 2000A 750V DC - 8800346
APPLICATION — ON LOAD & OFF LOAD - FAULT MAKE
Depot road isolation and interlocked negative bonding of conductor rails at Ashford Depot.
The manual handles are interlocked so that the isolator cannot be closed at the same time as the
bonding switch.
Switches
One (1-0) 1 pole on load manual switch & one (1 -0) 1 pole off load/ fault make switch
& one (1-0) 2 pole off load switch (100mm clearance)
Construction
a P55
O 3mm sheet steel
QO Protected for external use
Features
Q 100mm Electrical Clearance
Q Padlock facilities
Installation
Plinth mounted, cable entry from below via aluminium gland plates
Cabling
1 x 1000mm? Aluminium Traction Positive Cable in and out of the positive switch
2 x 240mm? Copper traction negative cable in and out of the negative bonding switch
Electrical Characteristics & Dimensions

8800346-V01

~
v
o
<

Voltage
witch
Current
Peak let through Current Ic
Rated Short Term Withstand Current 1 min
ort Circuit making capacity

[v2)
o
3
o

solator i

000 A
0,000 A
6,000 A
66,000 A

15 mm
2230 mm
70 mm
000kg

N

—
[
(o]

é o)

2 0]

o

> o

- w
>

II

ength
Height
Depth

8800346-V02
Variant Without maintenance disconnector
Features
ength
Height
Depth
Weight

165 mm
430 mm
70 mm
00kg

8800346-V03
xtra Cable Management
Incoming cables
165 mm
430 mm
70 mm
000kg

Variant
Features

Length
Height
Depth

Weight

8800346-V04

Variant Reduced height plinth Mounted, rear cable entry
Features Mounting facility for Road ISO indicator Control Panel
Length 2165 mm

Height 30 mm

Depth
Weight

>

“

70 mm

(o))
w1
(=)
~
oQ

Refer also to 8800479 - Track Indicator Interface Panel, this is often used in conjunction to provide overhead indication on the Road of
the Track supply / bonding status. Refer to page 187
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3.11 ML BD -1 Pole Contactor Panel Motor Driven Bonding Disconnectors 1.6kA - Network Rail PA05/02927
APPLICATION — OFF LOAD / FAULT MAKE
The motor driven switch is to be used to bond the 750 Volt positive track feed connection to the
negative rail and is electrically interlocked with its associated Contactor from which it obtains its control
supply. Opening of the Contactor will cause the bonding device to close. The device is operated from the
Contactor control circuit or automatically following the loss of the emergency circuit i.e. Emergency stop
button activated.
Switch
(1-0) 1 pole motorised Off Load / Fault make Switch
Features
Q IP56
O Protected for external use
Q Fully Isolated 110V AC Control Supply (Fed from the Contactor)
O Anti-Condensation Paint
Installation
Mounted directly on to contactor panel, bus bar connection via insulating gland plates
Electrical Characteristics & Dimensions
58961
Voltage 50V DC
Current .6kA
Maximum Fault 5kA 150ms
levels 0OkA 250ms
Weight 35kg
Length 500 mm
Height 00 mm 00 mm
Depth 50 mm 50 mm
* This version allows the bonding device and Contactor to be lifted in a single lift i.e. it includes
additional structural components in the sheet metal design. The 858961 version needs to be fitted
after the contactor is installed

63118 *
750V DC

.6kA
85kA 150ms
70kA 250ms
158kg

500 mm

3.12 ML BD -1 Pole Motor Driven Bonding Disconnectors 1.6kA and 2kA - Network Rail PA05/02927

NetworkRail
APPLICATION — OFF LOAD / FAULT MAKE
The switch is to be used to bond the 750 Volt positive track feed connection to the negative rail and is electrically interlocked with its
associated Controlled Track Switch from which it obtains its control supply. Opening of the CTS will cause the bonding device to close.
The device can be operated from the CTS or automatically following the loss of the
emergency circuit i.e. Emergency stop button activated.
Switch
(1-0) 1 pole motorised Off Load / Fault make Switch
Features
O Hot Press Moulded, Reinforced Polyester RAL 7032
a  IP56
Q Protected for external use
OQ 100mm Electrical Clearance
Q  Fully Isolated 110V AC Control Supply (Fed from the CTS)
Installation
Frame mounted, cable entry via undrilled aluminium gland plates.
Cabling
Traction Negative Incoming 2 x 240mm? Copper Cable
Traction Negative Outgoing 2 x 240mm? Copper Cable
Electrical Characteristics & Dimensions
8800324
50V DC

800330
50V DC

Voltage
Current
Maximum Fault
levels

Weight

ength

Height

Depth

5kA 150ms
OkA 250ms

90kA 150ms
85kA 250ms

L

I
Voltage  [ll7sovpc |
Current  [1ekA |
. =
weight ~ W7oke |
length  |1800mm |
Height  W2290mm |
Depth 1090 mm ____|

800 mm
290 mm
090 mm

800 mm
90 mm
1090 mm

[90kA 150ms |
85kA 250ms |
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3.13 ML TINB -1 Pole Motorised Bonding Device - 4400A 750V DC — Network Rail No PA05/03165- 8800331
APPLICATION — OFF LOAD - FAULT MAKE
Single pole bonding of high-power circuits, where a high short circuit withstand and high
voltage isolation is required.
The device is designed for external connection to the Track Feeder Output circuit to short
the output to the running rail (Rectifier Negative).
The bonding Device automatically closes following the opening of the DC Track Feeder
Breaker and opens before the DC Track Feeder Breaker closes.
Switch
One (1-0) 1 pole Motorised Off Load, fault make switch.
Handle with Padlock facility.
Interlock facility for the bonded position.
Features
a  IP55
O Protected for external use
OQ 100mm Electrical Clearance
Installation
Plinth mounted, cable entry from below via aluminium gland plates
Cabling
2 x 1000mm? Incoming Traction Positive cables
2 x 1000mm? Outgoing Traction Positive cables

0

RNERNERENE
i ~
=) =
~

da >

800331
000V

Voltage
Current
Length 500 mm
200 mm

40 mm

Weight

3.14 Other Isolation Switchgear with Bonding Devices
The list below includes other Isolation Switchgear with Bonding Devices and the page where the details can be found (in page order).

Ref to
Page

O
0]
kel
]
<
(0]
o

Product Description

00160

800138
800139
800140
800142
800143
800144
800148
800217
800258
800259
800261
800288
800289
800320
800328
800336
800358
800368
800378
800386
800391
800392
8800420

(%)
(@)
(%]

1P 2kA Shoe gear Isolating & Bonding Switch (Eurostar) Eurostar
1P Substation Feeder Isolator with Bonding Croydon Tramlink
x 1P 1.25kA Section Isolating & Bonding Switch Croydon Tramlink
x 1P 2kA Section Isolating & Bonding Switch Croydon Tramlink
P Substation Feeder Isolator with Bonding Croydon Tramlink
x 1P 1.25kA Section Isolating & Bonding + Isolator Switch Croydon Tramlink
x 1P 2kA Section Isolating & Bonding + Isolator Switch Croydon Tramlink
P 2kA Shoe gear Isolating & Bonding Switch (Electrostar)
P 2000A Feeder Isolator with Bonding
.2kA CTS Controlled Track Switch
kA CTS Controlled Track Switch Network Rail
P 2000A Depot Contactor Panel with Bonding Device Southern Rail
P 500A Depot Contactor Panel with Bonding
P 500A Depot Cleaning Road Contactor Panel with Bonding
P 25kV AC 1250A 1.5kV / 1.5kV DC 800A / 3kV DC 400A Eurostar
P 2000A Feeder Isolator with Bonding Dockland Light Rail
P Bonding Changeover Panel Rutherford Appleton
4P Isolator & Bonding Switch
P 2000A Feeder Isolator with Bonding
P Overhead Line Isolating & Negative Bonding Switch
P 1000A Depot Contactor Panel with Bonding Device
P 630A Depot Contactor Panel with Bonding
P 630A Depot Cleaning Road Contactor Panel with Bonding
1P 2000A Feeder Isolator with Bonding
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1P Substation Feeder Isolator with Bonding |
4P Isolator & Bonding Switch |
2P 630A Depot Cleaning Road Contactor Panel with Bonding |
1P 2000A Feeder Isolator with Bonding |
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4 Railway Switchgear —- DEPOT SHORE SUPPLIES

Power Isolation & Maintenance Switchgear Enclosures for:

Tramway & Light Railway

Underground

Main Line

DC Switchgear enclosures for the following applications:
Track to depot road feeds where ground level conductor rails are present.
Isolation & Bonding of depot roads, Depot road feeds to overhead lines with automatic negative bonding
Overhead Switchable Trolley’s & Pedestals for connections to the trains, Changeover switching of depot roads
Emergency Power off Control Panels
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4.1 TL — RCP Single and Twin Depot Road Contactor Panels - 8800482, 8800495
Dockland Light Railway — Beckton Depot

APPLICATION — ON LOAD
The Road Contactor Panels contain one or two 1000A 2 Pole Contactors which feed the
Positive Overhead Trolleys or the outdoor siding track via 500A traction grade fuses and DC
Overloads.
The Contactor Panels can switch on and off the road supply via the contactor, and also isolate
the road supply and bond the outgoing circuits via in interlocked pair of disconnectors for safe
electrical working on the road sections.
The Contactor Panel is operated remotely via the Remote Pendant at the stinger trolleys.
Switches and Contactor
1000A 2 Pole Contactor
2000A 2 Pole 1500V DC Incoming Disconnector
1250A Outgoing Bonding Switch
Enclosure
Material 2mm Zintec Sheet Steel
External Finish Goose Grey BS4800 Semi-Gloss 00A05
Internal Finish White Anti-Condensation paint
Features
a P54
QO 500A Traction Grade Fuse
Q DC Overload Protection
O Anti-Condensation Heaters

QO Anti-Condensation Paint
Installation
Floor mounted
Cable entry from the rear via split insulating plates

Cabling

Incoming Positive 2 x 1000mm? Aluminium
Outgoing Positive 1# 2 x 185mm?

Outgoing Positive 2# 1 x 1000mm? Aluminium
Incoming Negative 2 x 250mm?

Earth 1 x 150mm?

8800482
ingle RCP
50V DC

8800495

(%]

750V DC
Current
ength

L

| [gssooas2 |
| Qsinglerce |
current  WtkA |
length ~~ W1500mm |
Height ~ W2205mm |
Depth ~ W8ssmm |

500 mm
205 mm
55 mm

600 mm
200 mm
55 mm
30kg

8800495 |
7sovoc |

Tow Trolley Control Panel

The Road Contactor Panel is operated from the Remote Control Panel using

a “Trolley Pendant Control” (not supplied).

The control panel provides signals to operate a Klaxon and to operate overhead 750V
DC status Bulkhead Lights, neither of which are supplied by LCS.

Lifting Jacks interlock is an option

8800309-V03
WLRES
415 mm

15 mm

30 mm

Skg

8800309-V04
With Jacks

15 mm
30 mm
Skg

| [s800309-vo3 8800309-v04 |
| Wwolacks Wwithjacks |
length ~~ [415mm  W415mm |
Height  [s15mm  WS15mm |
Depth ~ o3omm  M230mm |
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4.2  2kA 2 Pole (1-0-2) Feeder Isolator Switch 8800544-V01
NEXUS

E

Howdon Depot switchgear for NEXUS, the Feeder Isolator Switch consists of a 2.0kA 1.5kV 2P Disconnector in a bespoke enclosure.
The Disconnector has three positions, Earthed, Open and Closed and each position has a volt-free microswitch, wired out to terminals,
available for external use. The Disconnector can be padlocked in all three positions and the enclosure door can be padlocked closed.

System Voltage 1500V DC
2000A

3mm Hot Zinc Sprayed Sheet Steel

External Finish [l oY BS4800 00A05 (Goose Grey)
Semi-Gloss

White Anti-Condensation paint

Degree of Ingress Protection IP54
Approx. Weight 240kg
Approx. Dimensions 1100 high, 800mm wide, 770mm deep

4.3  2kA 1.5kV 2 Pole (1-0) Off Load Bypass Switch 8800546-V01

N=AVS
"

The Off Load Bypass Switch consists of a 2.0kA 1.5kV 2P Disconnector in a bespoke enclosure.
The Disconnector has two positions, Open and Closed and each position has a volt-free microswitch, wired out to terminals, available for
external use. The Disconnector can be padlocked in both positions and the enclosure door can be padlocked closed.

1500V DC

ystem Voltage

2000A

3mm Hot Zinc Sprayed Sheet Steel

ystem Current

Grey BS4800 00A05 (Goose Grey)
Semi-Gloss
White Anti-Condensation paint

Degree of Ingress Protection IP54
Approx. Weight 230kg

1100 high, 800mm wide, 770mm deep

Approx. Dimensions
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4.4  2kA 1 Pole (1-0-2) Depot Protection Isolator 8800142-V02
NEXUS

The Depot Protection Isolator consists of a 2.0kA 1.5kV Disconnector in a bespoke enclosure.

The Disconnector has three positions, Earthed, Open and Closed and each position has a volt-free microswitch, wired out to terminals,
available for external use.

The Disconnector can be padlocked in all three positions and the enclosure can be padlocked closed.

System Voltage 15
2000A
3mm Hot Zinc Sprayed Sheet Steel

(Material |

M Grey BS4800 00A05 (GOOSG Grey)
Semi-Gloss

internal Finish |

IP54

230kg

1100 high, 800mm wide, 550mm deep

4.5 8800142-V03 2kA 1 Pole Depot Protection Isolator with Lightning Arrester

The Gosforth Depot Protection Isolator consists of a 2.0kA 1.5kV Disconnector in a bespoke enclosure.

The Disconnector has two positions, Open and Closed and each position has a volt-free microswitch, wired out to terminals, available for
external use. The Disconnector can be padlocked in both positions and the enclosure can be padlocked closed.

The surge arrestor is used to prevent damage in the event of a temporary overvoltage.

Note: The surge arrestor was specified by the customer. Part number: ABB POLIM-H 1.5 SD

System Voltage 1500V DC

System Current 2000A
m 3mm Hot Zinc Sprayed Sheet Steel

External Finish Grey BS4800 00A05 (Goose Grey)

Semi-Gloss

M White Anti-Condensation paint
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4.6 TL DCP -1 Pole Depot Contactor Panel - 2000A 1500V DC — 8800231, 8800232, 8800338

LUAS

APPLICATION — ON LOAD
2 pole switching of high-power circuits, where a high short circuit
withstand and high voltage isolation is required.
Depot overhead line isolation for the Dublin LUAS
Contactors
8800231 - 4 Contactors 2000A
8800232 - 3 Contactors 2000A
8800338 - 2 Contactors 2000A
Features

a IP55

O Protected for external use

OQ 100mm Electrical Clearance

QO Separate Control panel able to be mounted locally or

remote from the contactor suite

Installation
Plinth mounted, cable entry from below via aluminium gland plates.
Cabling
4 x 250mm? cables in and out.

8800231
1500V
kA

Height  [2200mm
Depth 1020 mm

4.7 TL OINB — 1 Pole Overhead Line Isolator & Negati ing Switch - 2000A 1500V DC - 8800378
LUAS

N
N

5940 mm

APPLICATION — OFF LOAD
Single pole isolation and bonding of high-power circuits, where a high short circuit withstand and high
voltage isolation is required.
Overhead line isolation and negative bonding on the Dublin LUAS to allow safe maintenance and
possession.
Switch
One (1-0-2) 1 pole Manual Off Load, switch.
Padlockable handle
Interlock facility for the bonded position.
Features
a IP55
O Protected for external use
O 60mm Electrical Clearance
Installation
Plinth mounted, cable entry from below via aluminium gland plates.
Cabling
2 x 250mm? Incoming Traction Positive cables
2 x 250mm? Outgoing Traction Positive cables

Voltage 500V

00 mm

500 mm

| [gssoosrs

Depth 550 mm
20kg
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4.8 TL SSIP —1 Pole Depot Stabling Panel — 2000A 1500V DC - 8800379, 8800228, 8800337

APPLICATION -OFF LOAD

Distribution of Depot feeds to tracks or overhead lines, on
Dublin LUAS

Construction

3 mm steel hot zinc sprayed outdoor enclosure.

Heavy duty insulated operating handles.

Padlock facilities for both open and closed.

Features

Interlocked with the control room

Cabling

4 x 185mm? cables in and out

Installation

The panel can be secured using M16 anchor bolts to the
floor

Switch Features

Large isolation distance

Self-cleaning contacts

High withstand to short circuit currents

Electrical Characteristics

000 A
15t wave peak value 50kA

I r.m.s. 70kA for1s
500V

Nominal Voltage

Dimensions

800379

8800228 8800337
2490 mm 5320 mm
1600 mm 1600 mm

1130 kg

No of Off Load Switches
Length

w
~

900 mm
600 mm
50 mm
50 kg

Depth
Weight
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The complete system is isolated OR alternatively supplied via On Load DC Disconnectors.
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The depot is then protected by Depot Distribution Circuit Breakers.

The Breakers feed suites of Depot Road Contactors, typically for a particular shed or section of a shed. Each Suite has its own Incoming

Off Load Isolator for contactor suite maintenance.

DG Dscomnecion Depot Disrtution
On Lo Switchbosnd
Almaivn DC Crae
Supply Brumeey
0w
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e
-

Depot Sctwtation
Chcut Broaket

DC Discommect
Cn Load

Off Load
sclater

The makeup of this Contactor Suite can contain Examination or Lifting Road Contactors OR Cleaning Road Contactors.
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Examination Road Contactors feed Overhead bus bars which in turn feed Overhead Switchable Trolleys.

Shed Distribution Switchboard
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Lifting Shed Contactors feed Switchable Pedestals.
Shed Distributon Swichboard

‘Road xx Contactor Panel - Road xx - LIFTING Road Swilchable Pedestals & Status Indicators
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Cleaning Road Contactors contain more monitoring equipment because they feed the Conductor Rails of the Cleaning Road. This panel is
interfaced with the Water supplies and controls Overhead Status Indicators for the Conductor Rail Status.

Shed Distribution Switchboard

Road xx Contactor Panel Road xx - CLEANING Road Conductor Rails, Water Interface & Overhead Status Indicators
Ischator Comackr
{ Fese
' :
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Remote ‘ Wiater |
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Control Panel ‘ 4
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A Mimic Panel in the DDM office monitors the status of each piece of equipment in the depot power system.

An EPO Emergency Power Off Panel comprises approved Safety Relays which monitor groups of Emergency Power Off pushbuttons which
are distributed throughout the depot.
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ALL DEPOT CONTACTORS ARE AVAILABLE FROM 500A UPWARDS

4.10 MLU CP - 2 Pole Exam Road Depot Contactor Panel - 500A or 630A 630V DC - 8800288, 8800391
London Underground

APPLICATION — ON LOAD
The 630V DC is then fed directly from the Contactor to the Road Shore Supply for the
Overhead Switchable Trolleys (8800290) OR to the Lifting Shed Power Pedestals (8800291).

The 630V DCis fed to the 2 pole contactor via:
4 pole Isolating & Bonding Disconnector, which has interlocks for Maintenance and Secure
Isolations. These prevent contactor operation and the 630V DC supply when maintenance
is being performed.
The Contactor provides signals to the Overhead Status Indicators OSI and the Mimic Panel
in the DDM Office.
When the Disconnector is moved to the Earthed position the outgoing supplies to the
Examination or Lifting Sheds are earthed and can be locked,
making them safe for maintenance.
Contactor
Traction grade bar type 500A or 630A 2 Pole Contactor
Fuse
Positive and negative traction grade fuses
Switch
One (1-0-E) 4 pole Manual Off Load, switch
Pad lockable handle
Interlock facility for the bonded position & open positions.
Features

a IP54

O Protected for internal use

QO 60mm Electrical Clearance

O Anti-Condensation paint
Installation
Plinth mounted, 630V DC supply is derived from the bus bar
chamber at the bottom.
Cabling
2 x 250mm? Incoming Traction Positive cables
2 x 250mm? Outgoing Traction Positive cables

r

(o]

800288
630 Volts DC (900V DC Max.)
00A

8800391

630 Volts DC (900V DC Max.)
Current

No of Poles
Length

300 mm
100 mm
00 mm
20kg

| Qgssooss
Voltage  |l1630 Volts DC (900V DC Max.) |
Current  WsooA 0000000 |
[NoofPoles o
length  W1300mm |
Height  Wo100mm |
Depth ~ W6oOmm 00000 |

Hla|N|RIN|O
w
(@]
>

Shed Board Isolator
Application — Off Load
The 630V DC is fed from a Shed Board Isolator (8800287) via bus bars which connect into the suite of Contactor Panels. This is interlocked
with the contactors so that all of the contactors will de-energise if the
isolator is operated ensuring off load operation.

Cabling

1 x 935mm? Incoming Traction Positive cable

1 x 935mm? Incoming Traction Negative cable

8800287

630 Volts DC (900V DC Max.)
Current (00]0)
No of Poles
Length

Height

00 mm
800 mm

wla[]oo[~]m
o
(=]
3
3

25kg
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London Underground

APPLICATION — ON LOAD
The Overhead Switchable Trolley mounts on a 4 inch wide overhead ‘I’ beam.
The Road 630V DC is then fed directly from the Contactor to the 630V DC Traction Power supply
overhead supply bars. The Trolley Brush collectors pick up the supply from the supply bars.
Two 110V AC control supply collectors pick up the supply from two control bars fitted along the
length of each road.
The Shore Supply Plug is fitted with a Plug Engaged sensor which inhibits the application of
Traction Power to the train unless a magnet in the train receptacle to detected.
The Trolley supplies Traction Power to trains in the depot area via a Shore Supply Plug. The
Shore Supply Plug is stowed in the area underneath the Local Operator Station and hangs from
the Trolley.
There is a high level frangible link that disconnects under strain thus preventing damage to the
trolley should the train be moved out of the depot with the plug remaining in the train
receptacle.
Contactor
Traction grade bar type 2 Pole Contactor
Fuse
Positive and negative traction grade fuses.
Features
1P32
Protected for internal use
60mm Electrical Clearance
Self-compensating shock absorber
Stainless steel carriage & wheels
EMC Tested
Tested to an inductive time constant of
150ms
The enclosure is segregated into three areas:

O The left hand section houses the two

traction fuses.
O The centre section houses the contactor,
the voltage monitor & fuses, and isolation relay.

O The right hand section houses the earth leakage detector and control equipment
Installation
The carriage mounts on a 4 inch wide overhead ‘I’ beam
Cabling
1 x 50mm? Outgoing Traction Positive cable
1 x 50mm? Outgoing Traction Negative cable

000000 D

| [s800290

630 Volts DC (900V DC Max.)
50A

013 mm

Height 1526 mm

26 mm
05kg
Overhead Status Indicator 8800293
The OSl indicates when a voltage less than 60V detected (fail safe) on the overhead bars that feed the 630V DC to the trolley. More than
one unit is required for each road and typically 3 are deployed on each road.
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4.12 PP 2 Pole Power Pedestal 150A or 200A with Optional Boom - 8800291, 8800452

London Underground

APPLICATION - ON LOAD
The Road 630V DC is then fed directly from the Contactor to the Power Pedestal.
Two 110V AC control supply is also derived from the respective Contactor panel.
The Shore Supply Plug is fitted with a Plug Engaged sensor which inhibits the application of Traction
Power to the train unless a magnet in the train receptacle to detected.
The Pedestal supplies Traction Power to trains in depot lifting sheds via a Shore Supply Plug. The
Shore Supply Plug is stowed in the area underneath the Local Operator Station and the cable is
coiled either on the end of a middle road enclosure or on the boom or wall bracket for outer road
enclosures.
There is a frangible link that disconnects under strain thus preventing damage to the pedestal
should the train be moved out of the depot with the plug remaining in the train receptacle.
Shore supply status beacons are positioned on top of the Power Pedestal enclosure
Contactor
Traction grade bar type 2 Pole Contactor
Fuse
Positive and negative traction grade fuses
Features

a  IP54

Q Protected for internal use

Q 60mm Electrical Clearance

QO Doors that give access for maintenance are interlocked with the road contactor panel isolator
The enclosure is segregated into three areas:

Q The lower left hand section houses the two traction fuses and the supply connection lugs

Q The top section houses the contactor, the voltage monitor & fuses, isolation relay and earth

leakage CT

Q The lower right hand section houses the earth leakage detector and the control equipment
Installation
Floor mounted
Cabling

8800291 8800452

1 x 50mm? Outgoing Traction Positive cable 1 x 75mm? Outgoing Traction Positive cable

1 x 50mm? Outgoing Traction Negative cable 1 x 75mm? Outgoing Traction Negative cable

8800291 800452
Voltage 630 Volts DC (900V DC Max.) 630 Volts DC (900V DC Max.)
Current 00A (For S- Stock)
Length 013 mm 50 mm
26 mm 1500 mm
26 mm 00 mm
Weight 05kg 275kg

Optional Overhead Boom
The overhead boom ensures that a clear walkway is maintained through the lifting shed. The trip hazard is limited to beyond the yellow
passage markings. The local control station is situated on the other end of the boom along with the cable stowage.

Parked Overhead Boom Overhead Boom in use
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4.13 MLU CRCP -2 Pole Depot Cleaning Road Contactor Panel - 500A or 630A 750V DC — 8800289, 8800392
London Underground

APPLICATION - ON LOAD
These 630V DC bus bars are connected into a suite of Contactor Panels and the incoming supply to
these bus bars is fed by a Shed Board Isolator (8800287). The 630V DC is then fed directly from the
Contactor to the Cleaning Road conductor rails. The 630V DC is fed to the 2-pole contactor via: 4
pole Isolating & Bonding Disconnector, which has interlocks for Maintenance and Secure Isolations.
These prevent contactor operation and the 630V DC supply when maintenance is being performed.
The Contactor provides signals to the Cleaning Road Overhead Status Indicators COSI and the Mimic
Panel in the DDM Office.
When the Disconnector is moved to the earthed position the outgoing supplies to the Cleaning Road
Conductor Rails earthed and can be locked, making them safe for maintenance.
Control of the contactor supply can be done at a remote-control panel at the end of the road or at
local control buttons at the contactor in the Switch room.
The contactor panel is interlocked with the Depot Fire Alarm, Sump Pumps and Flood Sensors
Contactor
Traction grade bar type 500A or 630A 2 Pole Contactor
Fuse
Positive and negative traction grade fuses.
Switch
One (1-0-E) 4 pole Manual Off Load, switch.
Pad lockable handle
Interlock facility for the bonded position & open positions.
Features

a P54

Q Protected for internal use

Q 60mm Electrical Clearance

O Anti-Condensation paint
Installation
Plinth mounted, 630V DC supply is derived from the bus bar chamber at the bottom.
Cabling
1 x 935mm? Outgoing Traction Positive cable
1 x 935mm? Outgoing Traction Negative cable
8800289
630 Volts DC (900V DC Max.)

8800392

630 Volts DC (900V DC Max.)
Current
Length

1300 mm
00 mm
00 mm
450kg

1300 mm
00 mm
00 mm

450kg Remote Control
Panel

Shed Board Isolator
Application — Off Load
The 630V DC is fed from a Shed Board Isolator (8800287) via bus bars which connect into the suite of
Cleaning Road Contactor Panels. This is interlocked with the contactors so that all of the contactors will de-
energise if the isolator is operated ensuring off load operation.
Cabling
1 x 935mm? Incoming Traction Positive cable
1 x 935mm? Incoming Traction Negative cable
8800287
630 Volts DC (900V DC Max.)
00A
00 mm
00 mm
00 mm
325kg
Cleaning Road Overhead Status Indicator COSI 8800292
The overhead status indication of the conductor rail 630V DC power (for more details refer to 15.19).
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London Underground
4.14 EPO Emergency Power Off Interface Panel - 8800444

The Emergency Power Off Panel comprises approved Safety Relays which monitor groups of
Emergency Power Off pushbuttons which are distributed throughout the depot.
Features
Q Degree of Ingress Protection IP54
O Material2mm Sheet Steel
Q  Finish RAL 7032 Grey
Supply Voltage
110V AC +10% 50Hz
Internal Control Voltages
110V AC £10% 50Hz
48V DC +10%
The EPO Panel should be permanently connected to a 110VAC 50Hz power supply.
This should be a ‘secure power supply’, supported by a UPS.

EPO Beacon Supply EN
Length
1000 mm
215 mm 215 mm

36kg

N
u
>

(0]

Skg

4,15 Water Interface Panel - 8800443

The Cleaning Road Water Interface Panel ensures that the Road 630V DC supply and the Cleaning Road Water
supplies cannot be ‘on’ at the same time.

Initiation of 630V DC power supply to the road at the Contactor Panel Remote Control causes the water systems
to be isolated and upon receipt of confirmation that they are isolated the Contactor will close.

Switching off the 630V DC at the Road Contactor Remote panels will reinstate the Cleaning Water supply.

Features
O Degree of Ingress Protection IP55 & NEMA12
O Material 1.5mm Sheet Steel
Q  Finish RAL 7035 Grey

8800443-V01
UPS supported Secure Supply 110V ac
Rated Service Current |
Length 00 mm
000 mm
300 mm

4.16 Battery Charger Changeover Panel - 8800460
The Battery Charger Changeover Panel has been design for the purpose of interfacing the
110V DC battery chargers used to supply the DC traction switchgear in Neasden depot E1
switch room.

The panel enables two battery chargers to be used in a redundant configuration, allowing
either to be isolated for maintenance without interrupting the supply from the other one. In
normal use both battery chargers are used to supply 110V DC in parallel.

Diode blocking prevents a fault on one charger from affecting the supply from the other.
The panel also allows the mains supply for either charger to be manually switched over from
the usual 230V LVAC supply to the UPS fed 110V AC supply in the case of a supply fault, to
further increase availability.

800460
10V dc
400 mm

Battery Supply
Length

00 mm
10 mm
8kg
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London Underground
4.17 Siding Outlet Plunger Box - 8800457

These drivers’ plunger switches are intended for train driver to inform the signalman he is ready
to move ‘
The door needs is hinged at the top and a non-locking latch at the bottom which can be lifted up | “' .
to access the plunger which prevents unintentional operation and the rain getting at the switch. \
They are 100v AC (5amp) single push to make closed contacts and spring return to an open
contacts when not pushed.
They mount on a concrete post which is 150mm wide.
Construction
O 3.0mm Stainless Steel Sheet 1.4003
Q Stainless steel concealed hinges
O Colour BS381C - Light Admiralty Grey No.697 Semi -Gloss Finish

8800457
upply 00V ac
Length 50 mm

00 mm
50 mm

kg

Monitors a proximity sensor for the emergency shower.

Beacon activated when the sensor is operated.

The system can be reset via a Padlockable reset switch when the conditions are back to normal.
8800455

4.19 4kA 2 Pole Off-Load Disconnector in GRP Enclosure - 8800438
London Underground
APPLICATION - OFF LOAD
Manual road isolation for Depots
Switches
One (1-0) 2 pole off load manual disconnector
Construction
a IP55
O GRPinsulating enclosure
QO Protected for external use
Features
Q 60mm electrical clearance
Q Mechanical interlocking
Installation
Insulating plinth mounted, cable entry from below via aluminium gland plates.
Cabling
Traction Positive 2 x 935mm? cable
Traction Negative 2 x 935mm? cable
Electrical Characteristics & Dimensions
8800438

630V DC
000 A
070 mm

875 mm

Depth 750 mm
78ke
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4,20 MLU RCTIS & CRI - 2P Remote Controlled Track Isolator or Cleaning Road Isolator— 3150/4000A 630V DC

London Underground

APPLICATION - ON LOAD
Road Isolation for various applications with a remote-control panel for Depots.
Switches
Two (1-0) 1 pole 230V AC motorised switch
Construction

a IP55

Q 3mm sheet steel

Q Protected for external use
Features

Q 60mm electrical clearance

Q Mechanical interlocking
Installation
Plinth mounted, cable entry from below via aluminium gland plates.
Cabling
Traction Positive 1 or 2 x 935mm? cable in and out
Traction Negative 1 or 2 x 935mm? cable in and out
Electrical Characteristics & Dimensions

Northumberland Park RCTIS Northfields CRI Heathrow RCTIS
8800203-V01 8800209 8800318

8800203
Various depots
RCTIS
30V DC

150A
380 mm
850 mm
50 mm
75kg

8800209
Northfields

8800317 8800318 8800352
Heathrow T5 Heathrow T5 Stanmore
RCTIS RCTIS RCTIS
0V DC 0V DC 630V DC
50A 50A 4000A
80 mm 80 mm 380 mm
50 mm 50 mm 850 mm
50 mm 50 mm 50 mm
775kg 775kg 805kg

0V DC
50 A
80 mm
50 mm
50 mm
775kg

Remote Control Units configured to the different applications:

Neasden Neasden Northfields Northfields Heathrow T5 Stanmore
8800203 8800203 8800203 8800209 8800317 & 318 8800352
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4,21 MLU MTIS - 2 Pole Manual Track Isolating Switch - 3150A or 4000A 630V DC - 8800360

London Underground

APPLICATION - ON LOAD
Depot Shed Switchroom lIsolation, Depot Road Isolation and Main Line sectioning.
Supplied to London Underground on the BCV DEISIP Project, VLU Victoria Line Upgrade & SSR Metropolitan Line Upgrade
Switches
Two (1-0) 1 pole on load switches
Construction

a  IP55

Q 3mm sheet steel

O Protected for External use
Features

Q 60mm electrical clearance

QO Mechanical interlocking
Installation
Plinth mounted, cable entry from below via aluminium gland plates.
The 4000A MTIS has rear mounting straps (not visible in the picture) for alternative mounting. Pile
mounting version is also available.
Cabling
Traction Positive Incoming 2 x 935mm? cables
Traction Negative Incoming 2 x 935mm? cables
Traction Positive Outgoing 2 x 935mm? cables
Traction Negative Outgoing 2 x 935mm? cables
Electrical Characteristics & Dimensions

Voltage 630V DC

4000A
380 mm

50 mm

62kg

8800360-V01 Manual Track Isolating Switch 4kA 2 Pole —
Standard
8800360-V02 Manual Track Isolating Switch 4kA 2 Pole —
Rear Mounting Straps
8800360-V03 Motorised Locally Controlled Track Isolating Switch 4kA
2 Pole
8800360-V04 Manual Track Isolating Switch 4kA 2 Pole —
Pile Mounting

Height  J1850 mm

8800360-V05 Manual Track Isolating Switch 4kA 2 Pole —
Without Torque Limiter

8800360-V06 Manual Track Isolating Switch 4kA 2 Pole -
Base Increased by 355mm in height

8800360-V07 Manual Track Isolating Switch 4kA 2 Pole —
Slimline

8800360-V08 2 Pole 4kA MTIS

with 4 x 935 mm? Cable Connections

8800360-V09 2 Pole 4kA MTIS
with KNICK Transducers

8800286 Manual Track Isolating Switch 3.15kA 2 Pole
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4.22 MLU MDS - 2 Pole Manual Disconnector Switch - 3150A 630V DC - 8800397, 8800445
London Underground

Application, Electrical Characteristics & Dimensions
As per page 75.

8800397 MDS - 2 Pole Manual Disconnector Switch - 4000A

8800445 MDS - 2 Pole Manual Disconnector Switch - 4000A
With Top Entry

4.23 MLU MDDS - 2 Pole Motor Driven Track Isolator - 3150A or 4000A 630V DC - 8800307
London Underground
APPLICATION - ON LOAD
Depot Shed Switchroom or Road isolation
Switches
Two (1-0) 1 pole
Construction
a P55
O 3mm sheet steel
QO Protected for external use
Features
Q 60mm electrical clearance
QO Mechanical interlocking
QO Local external open / closed indication
Installation
Plinth mounted, cable entry from below via aluminium gland plates
Electrical Characteristics, Cabling & Dimensions

| [gssooso
630V DC
3150A

Height 1850 mm
Depth |

750 mm
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424 MLU MDDS - 2 Pole Motor Driven Track Isolator LH & RH - 2000A 630V DC - 8800305, 8800306

London Underground
APPLICATION - ON LOAD
Depot Shed Switchroom or Road isolation
Switches
Two (1-0) 1 pole
Construction
Q Lightweight two part cubicle
O Left Hand & Right Hand configurations
a IP55
Q 3mm sheet steel
Q Protected for External use
Features
Q 60mm electrical clearance
O Mechanical interlocking
Installation
Plinth mounted, cable entry from below via aluminium gland plates.
Cabling
Traction Positive 1 x 935mm? cable
Traction Negative 1 x 935mm? cable
Electrical Characteristics & Dimensions
8800305 8800306
Left Hand Right Hand
30V DC 630V DC
(0[0]07:Y 2000A
650 mm 50 mm
650 mm 1650 mm
15 mm 615 mm
50kg 250kg

Voltage
Current
Length

Depth
Weight

4.25 MLU DTS — 2 Pole Depot Track Switch - 2000A 630V DC -
London Underground

8800072

APPLICATION - ON LOAD
Depot road isolation for LUL Depots
Switches
One (1-0) 2 pole 230V AC motorised switch
Construction

a IP55

Q 3mm sheet steel

QO Protected for external use
Features

Q 60mm electrical clearance

Q Mechanical interlocking
Installation
Plinth mounted, cable entry from below via aluminium
gland plates
Cabling

Traction Positive 1 x 935mm? cable

Traction Negative 1 x 935mm? cable
Electrical Characteristics & Dimensions

Voltage

8800072
30V DC

(00[0)
790 mm
505 mm
00 mm
07kg
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4.26 MLU MCOIS - 2 Pole Manual Changeover Isolator Switch - 4000A 630V DC - 8800363

London Underground
APPLICATION - ON LOAD
Isolation and/or switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required.
Typically used by London Underground for depot track road changeover switching.
Disconnector
Manually operated on load, fault make / load break Disconnector

Features
a  IP56
QO Protected for external use
O  Anti-Graffiti Paint Finish
Q 60mm Electrical Clearance
O Interlocking between supplies 1# & 2# to ensure only one can be on at a
time
Q Interlocking for full isolation of both supplies
Installation

Plinth mounted or wall mounted from rear straps (not visible in the picture), cable
entry un-drilled Aluminium gland plates.

Traction Positive Incoming
Traction Negative Incoming
Traction Positive Outgoing 1#
Traction Negative Outgoing 1#
Traction Positive Outgoing 2#
Traction Negative Outgoing 2#

Electrical Characteristics & Dimensions
800363
30V DC
000A

180kg

450 mm
392 mm
171 mm

3 x 935mm? Copper Cable
3 x 935mm? Copper Cable
3 x 935mm? Copper Cable

m? Copper Cable
3 x 935mm? Copper Cable
3 x 935mm? Copper Cable

()
Q
s
5
oq
w
<
©
w
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0

Current

Length
Height

212|8
0, =
oa 13,
2|8

8800363 |

London Underground
APPLICATION - OFF LOAD
Isolation and/or switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required.
Typically used by London Underground for depot track road changeover switching.
Disconnector
Manually operated off load, fault make Disconnector

Features
a IP56
QO Protected for external use
Q  Anti-Graffiti Paint Finish
O 60mm Electrical Clearance
Q Interlocking between supplies 1# & 2# to ensure only one can be on at a time

Q Interlocking for full isolation of both supplies
Installation
Plinth mounted, cable entry un-drilled Aluminium gland plates.

Traction Positive Incoming
Traction Negative Incoming
Traction Positive Outgoing 1#
Traction Negative Outgoing 1#
Traction Positive Outgoing 2#
Traction Negative Outgoing 2#

Electrical Characteristics & Dimensions
800435
30V DC
000A

80kg

050 mm
040 mm

3 x 935mm? Copper Cable

m?2 Copper Cable
3 x 935mm? Copper Cable
3 x 935mm? Copper Cable
3 x 935mm? Copper Cable
3 x 935mm? Copper Cable

()
Q
=2
S
o
w
<
©0
w
o

0

Current

—

ength
Height

| [gssooass |
Current  Jaccon |
length  [oosomm |
Height  Woo40mm |
Depth 743 mm |
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4.28 MLU RCTIS - 2 Pole Motor Driven Changeover Isolator Switch with R te Panel - 4000A 630V DC- 8800471
APPLICATION — ON LOAD

Isolation and/or switching of high-power circuits, where a high short circuit withstand and high
voltage isolation is required. Typically used by London Underground for depot track road
changeover switching.

Disconnector

Motor Driven on load, fault make / load break Disconnector

Features

IP56

Protected for external use

Anti-Graffiti Paint Finish

60mm Electrical Clearance

Interlocking between supplies 1# & 2# to ensure only one can be on at a time
Interlocking for full isolation of both supplies

[y R O Wy

Installation
Plinth mounted or Pile mounted, cable entry un-drilled Aluminium gland plates.
Cabling

Electrical Characteristics & Dimensions

[ |N8800471-V01 8800471-V02
630V DC
000A
180kg

2450 mm 450 mm
Height 1980 mm 280 mm
Depth ________1172mm 43 mm

MLU TCOS — 2 Pole Track Changeover Switch - 2000A 630V DC - 8800073
London Underground

Pile Mounting Plinth Mounting

APPLICATION - ON LOAD
2 pole changeover switching of depot roads on LUL Depots
Switches
Two (1-0) 2 pole chain driven 230V AC motorised switches
Construction
a IP55
QO Protected for external use
OQ Low Smoke Paint Finish
Features
Q 60mm Electrical Clearance
a Padlocking facility
Cabling
4 x 935mm? cables in and out
Installation
Plinth mounted, cable entry from below via aluminium gland plates
Electrical Characteristics & Dimensions
Nominal Current 2000 A
Peak let through Current Ic 10 000 A
Rated Short Term Withstand Current 1 min 6 000 A

Rated Short Circuit Peak value 75000 A

Nominal Voltage 1000V

(o}

800073
30V DC
800 mm
200 mm
50 mm
20kg

| Qgssocors
length ~~~ |1800mm |
Height  [W2200mm |
Depth  [W7s0mm |
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London Underground
APPLICATION — ON LOAD
Isolation and/or switching of high-power circuits, where a high short circuit withstand
and high voltage isolation is required. Typically used by London Underground for
depot track wash road switching.
Contactor
Motor driven On Load, fault make / load break contactor
Features
IP56
Protected for external use
Anti-Graffiti Paint Finish
60mm Electrical Clearance
Earth Fault Current Detection
High Speed under voltage release
Installation
Plinth mounted cable entry un-drilled Aluminium gland plates
Cabling
Electrical Characteristics & Dimensions
8800284
30V DC
200A
09kg
995 mm
540 mm
100 mm

4,30 MLU CWRS -2 Pole Remote Controlled Wash Road Contactor - 8800409
London Underground

oooo0oOo

[N

| [gssooasa |
Current  [13c00n |
Weight  Wooske |
length  W1995mm |
Height  Wos4omm |
Depth ________J1100mm ]

APPLICATION - ON LOAD
Isolation and/or switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required. Typically
used by London Underground for depot track wash road switching. Local or Remote
Control via a purpose-built stainless steel remote panel.

Contactor

2 pole On Load, fault make / load break contactor

Disconnector

2 x Off Load / fault make 2000A 1kV switches

Traction Grade Fuses

2 x Match pair 1000A 1500V DC Fuses (2000A rating)

Features
a IP56
O Protected for external use
O  Anti-Graffiti Paint Finish
Q 60mm Electrical Clearance
O High Speed under voltage release
O Emergency pushbutton interface
Installation
Plinth mounted, cable entry un-drilled Aluminium gland plates.

Cabling

Traction Positive Incoming & Outgoing 1 x 935mm? Copper Cable

Traction Negative Incoming & Outgoing 1 x 935mm? Copper Cable

Electrical Characteristics & Dimensions
8800409
0V DC
00A

Current

2kg (75kg Remote Control)
20 mm

2300 mm

1030 mm

N[O|IN |

—

22|18
0, =
o 1Y,
2R

ength
Height

Remote Control Panel
a  IP56
O Stainless Steel construction
O Controls on a secondary internal door
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4,31 WLCP / GRPH Wheel Lathe Road Contactor Panel 630A 1000V DC 8800518-V01

Specification

Based on the General specification for a 630A 900V DC Contactor Panel for Examination Roads and incorporating features of the 630A
900V DC Contactor Panel for Cleaning Roads in London Underground
maintenance depots.

To comply with LUL Document: SUP-PSEB1071-SSL-SPC-00001 Issue Al
[Based on a hybrid combination of Examination Road Contactor Panel 630A
— 8800391 & Cleaning Road Contactor Panel — 8800392]

Brief Description

The Wheel Lathe Road Contactor Panel supplies the 630V DC Shore Supply
from the Manual Disconnector Switch (formerly motorised) to the wheel
Lathe Conductor Rail to enable safe train movements and isolation of the
road whilst the lathe is in use.

The Contactor Panel consists of a 2 pole 630A 1000V DC Contactor with
associated control equipment, 600A traction grade fuses, and a 4 pole
1250A 1000V DC Disconnector for maintenance. Local controls are fitted on
the front of the Panel for maintenance but the contactor is operated from a
Remote Control panel.

The Contactor Panel has provision for signals to the Overhead Status
Indicators and to the Mimic Panel.

Supply Panel Rating

System Voltage 630V DC (900V DC Maximum)

System Current

Auxiliary Voltage AC 110V AC 50Hz

Contactor Cubicle Construction

N

mm Sheet Steel

BS831C Shade 697 Light Admiralty Grey
124 White Anti-Condensation paint

Degree of Ingress Protection

100

Length 300mm

Approx. Weight

Disconnector Specification
Type Max-E-Switch Disconnector
Number of Poles

Voltage 1500V DC

Current
Contactor Specification
Type CBC75

Number of Poles _
Voltage
Current m
Coil Voltage
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GRP Enclosure Construction

nternal Finish

Degree of Ingress Protection

Approx. Weight

ire resistance
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GRP/Plywood/GRP

Gloss finish gel coat - colour: 18-B-25 Dark admiral grey

414kg

Maximum height double door fitted with

. Stainless steel hinges

. Automatic hold open stays
Night latch lock

Louvered vents complete with internal meshed back closers

Constructed using fire retardant resin to provide self-extinguishing
laminates to BS476 part 7 class 2
In compliance with BS476 part 22, half hour fire resistance

2.2 W/M2/¢

The Enclosure has an open base with all around 100mm internal GRP fixing
flange, for fixing down with anchor bolts on to prepared concrete base,
(concrete base by others).

It is recommended that the concrete base has a rebate formed into the
perimeter to prevent water ingress.

Remote Control Cubicle Construction

nternal Finish

Degree of Ingress Protection

[
B
~
o0Q

Approx. Weight

1.2mm Sheet Steel
BS831C Shade 307 Canary Yellow

BS831C Shade 307 Canary Yellow

210mm
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Examples of Single Pole systems.
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An EPO Emergency Power Off Panel comprises approved Safety Relays which monitor groups of Emergency Power Off pushbuttons which

The Breakers feed suites of Depot Road Contactors, typically for a particular shed or section of a shed. The makeup of this Contactor
are distributed throughout the depot

Examination Road Contactors feed Overhead bus bars which in turn feed Overhead Switchable Trolleys.
Cleaning Road Contactors contain more monitoring equipment because they feed the Conductor Rails of the Cleaning Road.

Overhead Status Indicators for the Conductor Rail Status.
A Mimic Panel monitors the status of each piece of equipment in the depot power system.

The depot is typically protected by Depot Distribution Circuit Breakers.
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4.33 ML DCP -1 Pole Depot Contactor Panel - 1000A 750V DC - 8800262
SOUTHERN

APPLICATION — ON LOAD
1 pole changeover switching of high-power circuits, where a high short
circuit withstand and high voltage isolation is required.
Road isolation in Southern Depots
Switches and Contactor
Contactors 1000A with Negative Bonding Contact
Incoming Disconnector 1250A
Features

a P55

O 1000A Traction Grade Fuse

Q DC Overload Protection

Q Anti-Condensation Heaters

Q Anti-Condensation Paint
Installation
Floor mounted
Cable entry from below via insulating gland plates
Cabling
Incoming Positive 1 x 1000mm? Aluminium
Outgoing Positive 1 x 1000mm?2 Aluminium
Incoming Negative 2 x 250mm?
Earth 1 x 250mm?

Voltage

2200 mm

Weight

4.34 ML DCP - 2 Pole Depot Contactor Panel - 1000A 750V DC - 8800260, 8800265

SOU' T HIERIN

APPLICATION — ON LOAD
2 pole changeover switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required.
Road isolation in Southern Depots
Switches and Contactor
1000A 2 Pole Contactor
2000A Incoming Disconnector
1250A Outgoing Bonding Switch
Features
a IP55
O 1000A Traction Grade Fuse
Q DC Overload Protection
O Anti-Condensation Heaters
O Anti-Condensation Paint
Installation
Floor mounted
8800260 - Cable entry from below via insulating gland plates
8800265 — Cable entry from the rear via split insulating plates

Cabling

Incoming Positive 2 x 1000mm? Aluminium
Outgoing Positive 1# 2 x 185mm?

Outgoing Positive 2# 1 x 1000mm? Aluminium
Incoming Negative 2 x 250mm?

Earth 1 x 250mm?

8800260-V01
tandard
50V DC

8800260-V03
Slimline

750V DC

kA

8800265

(%]

750V DC

L

| [ssoozeo-vor |
| Qstendard |
Ccurrent  WikA |
length ~ W1500mm |
Heigt  Wo200mm |
Depth  Mssomm |
weight _______J470ke ]

500 mm
200 mm
50 mm
70kg

1500 mm
2200 mm
500 mm

1500 mm
00 mm
50 mm

470kg

il
N

IS
[
(@]
=
da
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4.35 ML DCP -1 Pole Depot Contactor Panel 2000A 750V DC with ‘Integrated’ MD Bonding Device — 8800261-V03
south

APPLICATION - ON LOAD
1 pole changeover switching of high-power circuits, where a high short circuit
withstand and high voltage isolation is required.
The motor driven switch is to be used to bond the 750 Volt positive track feed
connection to the negative rail and is electrically interlocked with its
associated Contactor from which it obtains its control supply. Opening of the
Contactor will cause the bonding device to close. The device is operated from
the Contactor control circuit or automatically following the loss of the
emergency circuit i.e. Emergency stop button activated.
Road isolation and bonding in SouthEastern Grove Park Depot.
Switches and Contactor
Contactors 1 Pole 2000A with 1600A Motor Driven Negative Bonding Switch
(integrated)
Incoming Disconnector 2000A
Features

a  IP55

O 2000A Traction Grade Fuse

Q DC Overload Protection

Q Anti-Condensation Heaters

Q Anti-Condensation Paint
Installation
Floor mounted cable entry from below via insulating gland plates.
Cabling
Incoming Positive 4 x 1000mm? Aluminium
Outgoing Positive 2 x 1000mm? Aluminium
Incoming Negative 2 x 250mm?
Earth 1 x 250mm?

8800261-V03
50V DC

||

N
=
>

Current
Length 500 mm
705 mm
50 mm
70kg

5kA 150ms

Weight
Maximum Fault
levels

(o]

70kA 250ms

Integrated Bonding Device
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436 ML BD -1 Pole Contactor Panel MD Bonding Disconnector 1.6kA - Network Rail PA05/02927
APPLICATION — OFF LOAD / FAULT MAKE
The motor driven switch is to be used to bond the 750 Volt positive track feed connection to the
negative rail and is electrically interlocked with its associated Contactor from which it obtains its
control supply. Opening of the Contactor will cause the bonding device to close. The device is
operated from the Contactor control circuit or automatically following the loss of the emergency
circuit i.e. Emergency stop button activated.
Switch
(1-0) 1 pole motorised Off Load / Fault make Switch
Features

a IP56

O Protected for external use

Q Fully Isolated 110V AC Control Supply (Fed from the Contactor)

O Anti-Condensation Paint
Installation
Mounted directly on to contactor panel, bus bar connection via insulating gland plates
Electrical Characteristics & Dimensions
58961
50V DC

i

63118 *
750V DC
.6kA

kA 150ms

Voltage
Current
Maximum Fault

(o]

P Y 5

5kA 150ms

O0kA 250ms

35kg

500 mm
Height 00 mm
Depth 50 mm

* This version allows the bonding device and Contactor to be lifted in a single lift i.e. it

includes additional structural components in the sheet metal design. The 858961 version

needs to be fitted after the contactor is installed

kA 250ms
8kg
1500 mm

levels

Weight
ength

—

N RN RNERERERRNER
o))
=
>

NI %
T
=}
3
3

00 mm
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4.37 ML DCP -1 Pole Changeover Depot Contactor Panel - 1000A 750V DC - 8800264
SOUTHERN

APPLICATION — ON LOAD
2 pole changeover switching of high-power circuits, where a high short circuit
withstand and high voltage isolation is required.
Road isolation and bonding in Southern Depots
Switches and Contactor
1000A Contactor with Negative Bonding Contact
1250A Incoming Disconnector
1250A Changeover & Bonding Isolator
Features

a IP55

O 1000A Traction Grade Fused

Q DC Overload Protection

Q Anti-Condensation Heaters

Q Anti-Condensation Paint

Installation

Floor mounted, cable entry from the rear via split insulating plates
Cabling

Incoming Positive 2 x 1000mm? Aluminium

Outgoing Positive 1# 2 x 185mm?

Outgoing Positive 2# 1 x 1000mm? Aluminium

Negative 2 x 250mm?

Earth 1 x 250mm?

8800264

Voltage
kA

4.38 ML DCP - 1 Pole Depot Contactor Panel 1000A 750V DC - 8800386
SOUTHILRN

APPLICATION — ON LOAD
1 pole switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required.
Road isolation and bonding in Selhurst Depot.
Switches and Contactor
Contactor 1 Pole 1000A 1kV
Incoming 1 pole Manual Disconnector 2000A 1.5kV
Outgoing 1 pole Manual Bonding Disconnector 1250A 1.5kV
Features
Q IP55
QO 1000A 1kV Traction Grade Fuse
O 1600A DC Overload Protection
O Anti-Condensation Heaters
QO Anti-Condensation Paint
Installation
Floor mounted, cable entry from below via insulating gland plates
Cabling
Incoming Positive 2 x 1000mm? Aluminium
Outgoing Positive 2 x 185mm?
Incoming Negative 2 x 240mm?
Earth 2 x 240mm?

8800386
Voltage 50V
Current

Length 500 mm
Height 705 mm
Depth 50 mm
Weight 60kg

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540

www.lcswitchgear.com sales@Icswitchgear.com & 0{{6"
L GROUS

Cat Product 2023 Rev A Page 87




Specialists in Switchgear Engineering Design & Manufacture

4,39 ML DRC -1 Pole Train Wash Contactor Panel - 1000A 600V DC - 8800413

APPLICATION - ON LOAD
1 pole changeover switching of high-power circuits, where a high short circuit
withstand and high voltage isolation is required.
Train Wash Road isolation in Glasgow Metro Depot
Switches and Contactor
Contactors 1000A
Incoming Disconnector 1250A
Features

a IP55

O 1000A Traction Grade Fuse

O Anti-Condensation Heaters

Q Anti-Condensation Paint
Installation
Floor mounted
Cable entry from below via insulating gland plates
Cabling
Incoming Positive 1 x 1000mm? Aluminium
Outgoing Positive 1 x 1000mm? Aluminium
Incoming Negative 2 x 250mm?
Earth 1 x 250mm?

| [gssooas
0oV

kA

500 mm

200 mm

Depth 1850 mm
50k

4.40 ML CO 1 Pole 25kV AC 1250A / 1.5kV DC 800A / 3kV DC 400A Changeover Switch - 8800320

Channel Tunnel Rail Link

APPLICATION - ON LOAD
Depot Road Isolation, Changeover and Bonding for Temple Mills Depot
Switches
One (1-E-2) 2 pole 230V AC motorised switch
Construction

a IP55

Q 3mm sheet steel

Q Protected for internal use
Features

Q Tested to BIL - 250kV

O 500mm electrical clearance

O Mechanical interlocking
Installation
Plinth mounted, cable entry from below via aluminium gland plates.
Cabling

Traction Positive 25kV 120mm? single core copper 25/44kV

type cable

Traction Positive 3kV/1.5kV 240mm? single core copper 11kV

type cable

Earth 160mm? single core copper negative return type cable
Output Cable 120mm? single core copper 25/44kV type cable

Electrical Characteristics & Dimensions
8800320

I

30V AC £10%, 50Hz Single Phase
00 mm

Height 3000 mm

T

00 mm

1700kg
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4.41 ML NECO — Negative & Earth Changeover Switch - 1250A/2000A 750V DC - 8800193
SOUTHERN

APPLICATION - ON LOAD
Motorised wheel lathe road changeover to ensure isolation of Traction Negative from Earth at Southern Selhurst Depot
Switches

(1-0-2) 1250A or 2000A 1 pole with 230V AC motor
Construction

a  IP55
Q 3mm sheet steel
Features

O 100mm electrical clearance
O Mechanical interlocking
Installation
Plinth mounted, cable entry from below via aluminium gland plates
Cabling
Traction Negative 2 x 240mm? cable
Earth 2 x 240mm? cable
Electrical Characteristics & Dimensions
8800193-V01 8800193-V02
Voltage 50V DC 750V DC
Current 250A (0]0]07A
No of Poles
Length 250 mm 250 mm
850 mm 850 mm
Depth 70 mm 70 mm
Weight 50kg 350kg

4.42 ML WLCP — Wheel Lathe Road Contactor Panel- 2000A 750V DC - 8800494
APPLICATION - ON LOAD

The Wheel Lathe Panel contains a Contactor and a fault make / off load make Bonding Switch, and an off-load 2.5kA 1.5kV Disconnector.
The Wheel Lathe Panel switches the Wheel Lathe Road from the Sidings Supply to the Wheel Lathe building Earthed Running Rails.

To allow maintenance of the Contactor and Bonding Switch, a Disconnector is fitted to the Sidings Supply input to the Panel.

The Contactor and Switch can be operated locally or remotely at the Remote-Control
Panel.

Contactor

1000A 2 pole 1000V DC Contactor

Bonding Switch

2000A 2 pole 1000V DC Fault Make / off Load Disconnector

Maintenance Switch

2500A 2 pole 1500V DC off Load Disconnector

Construction

a IP55
Q 3mm hot zinc sprayed sheet steel
Features

Q 100mm electrical clearance
Q Mechanical interlocking
Q LED lighting
Installation
Plinth mounted, cable entry from below via aluminium gland plates
Cabling
Traction Positive 2 x 1000mm? cable
Traction Negative 2 x 240mm? cable
Earth 2 x 240mm? cable
Electrical Characteristics & Dimensions

8800494-V01
Three Bridges depot

8800494-V02
Wimbledon Depot

Voltage 50V DC 50V DC
Current (00]0) (000)
No of Poles
Length 330 mm 330 mm
Height 300 mm 300 mm

000 mm 000 mm
Weight 700kg 1700kg
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4.43 Emergency Power Off System — Depot - 8800493, 8800503, 8800504

Application

The Emergency Pushbutton Interface Panel (8800493-V01) collects the status of the Emergency Pushbuttons from the Emergency
Pushbutton Indication and Override Panel (8800503-V01) and if any have been operated, illuminates the indicators on the front door.
The Panel operates relays to provide volt-free contacts to the depot Circuit Breakers and Bonding Devices.

The Emergency Pushbutton Indication and Override Panel (8800503-V01) takes the status of the Emergency Pushbuttons from the
Emergency Pushbutton Indication Panels (8800504-V01/V02/V03) and if any have been operated, illuminates the indicators on the front
door. The operated status of most of the Emergency Pushbuttons can be individually overridden with a key switch and is then passed on
to the Emergency Pushbutton Interface Panel (8800493-V01). The Panel also displays the status of the Auxiliary Supplies at the
Emergency Pushbutton Indication Panels and the status of the Insulated Block Joints, passed from the Insulated Block Joint Monitoring
Panel (8800497-V01) via the Buffer Zone Panel (8800347-V01), on Indicators on the front of the Panel. This Panel has a battery backed
Auxiliary Supply.

There are four Emergency Pushbutton Indication Panels, Up Sidings (8800504-V01/01), Down Sidings (8800504-V01/02), Tilgate Sidings
(8800504-V02/03) and MFB (Main Facility Building) (8800504-V03/04). The Emergency Pushbuttons are connected directly to the
Emergency Pushbutton Indication Panels and their status is displayed by illuminating the indicators on the front of the Panel and passed
on to the Emergency Pushbutton Indication and Override Panel (8800503-V01).

All except the MFB Panel have a battery backed Auxiliary Supply.

Construction

Material 2mm Sheet Steel

Finish RAL 7032 Grey

Degree of Ingress Protection IP54

Types of panel
8800493-V01

Emergency Pushbutton Interface Panel
48V DC

00 mm

500 mm
00 mm

10kg
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8800503-V01

Current

Control Panel Voltage
Field Circuits Voltage
Length

Height

8800504-V01

Current
Control Panel Voltage

< <
=) =3
- -
Q Q
oQ oQ
(] [)

Length
Height
Depth

8800504-V02

Current

Control Panel Voltage
Length

Height

Degree of Ingress
Protection

8800504-V03

Current

Control Panel Voltage
Length

Height

Degree of Ingress
Protection

8800504-V04

Current

Control Panel Voltage
ength

Height

—

< < < <m
= =) = o 3
- I~ I~ & M
Q Q Q Q =
o L) oQ oq 0Q
[} [0} [} [}
3
[}
<
°
=
[}
c
-
74

Degree of Ingress
Protection

Emergency Pushbutton Indication & Override Panel
30V AC

4V DC
8V DC

00 mm
40 mm

WINIO||EIN|IFIN
S o i
& o b
3
3

Emergency Pushbutton Indication Panel (8 Way) Up and Down Sidings
30V AC

4V AC

00 mm

00 mm

40 mm
42kg

NN b BINIRLIN
] wn
< >
>
(@]

Emergency Pushbutton Indication Panel (6 Wa
10V AC

[

HNNNARNERERE SININNANEEE slwn[y[als]e
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00 mm
00 mm
40 mm
Okg

-Way Local Indication EPB Panel
10V AC

00 mm
00 mm
40 mm
Okg

-2 Way Local Indication EPB Panel (suitable for upgrade to 6 Way)
10V AC

00 mm
00 mm
40 mm

P65

il

&

-
©
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8800522

01 & EPB Pendant -

4.44 EPB Button Wall Mounted 8800522
8800522-V01 EPO Button Wall Mounted

8800522-V01
110/ 230V AC
Current
Length
Height

50 mm
55 mm
20 mm

~
o

Degree of Ingress Protection

<
=3
-+
Q
oq

]

8800522-V02 EPO Pendant Mounted

Pendant mounted Double cut
110/ 230V AC

8800522-V04

Current
Length 50 mm
100mm

Depth 20 mm

oq

HRHARE 5
(o)} (=) [e)]
(v} > a

Degree of Ingress Protection

<
=X
-
Q)
oQ
[

8800522-V04 Wall Mounted Double cut

Wall mounted Double cut
110/ 230V AC

8800522-V04

Current

Length 50 mm

55 mm

20 mm

<
=3
-+
Q
on
]
=11
-UTI—‘NHH
I o
(%] >

Degree of Ingress Protection
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4.45 Shore Supply Contactor / Fuse Unit 1kA Single Pole — Depot - 8800490
SOUTH WEST TRAINS

1000A 750V DC Single Pole Contactor Panel to feed the Entry/Exit Road to the Bogie Drop Building from Siding No 16.
Via a key operated interlock scheme, the Entry/Exit Road can be live, fed from Siding No 16, bonded to Traction Negative or bonded to
earth.
Contactor Specification
Type CBFC 75 1000 2 Pole Contactor
1000A and 750V DC Load make/load break/fault make single pole with arcing contacts.
Disconnector SW1 Specification
1250A 1500V DC 1Pole Max-E-Switch
Disconnector SW2 Specification
1250A 1500V DC 1Pole Max-E-Switch
Changeover Switch SW3 Specification
1250A 1500V DC 1Pole Max-E-Switch
Construction
a P54
Q 2mm Zintec sheet steel
O BS4800 Goose Grey 00A05 Semi-Gloss
O White Anti-condensation
Electrical Characteristics & Dimensions
800490
hree Bridges depot
50V DC
250A

— |00

Voltage
Current

No of Poles
ength
Height
Depth
Weight

L

200 mm
205 mm
50 mm
04kg
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5 Railway Switchgear —- BUFFER ZONE

Traction grade Switchgear
Vibration and Shock Resistant to suit Trackside requirements

DC Switchgear & Indicator enclosures for the following applications:
Buffer Zone changeover supply
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5.1 The Buffer Zone System

Buffer Zone Equipment

A Buffer Zone System can comprise the following:

Electrically Operated Buffer Zone Changeover Panel
Buffer Zone Remote Control Panel

Manually Operated Buffer Zone Panel

Insulated Block Joint Monitoring

Buffer Zone Exit Indicator

LED Shunt Indicators

[y Wy

Buffer Zone Explained

The Electrically & Manually operated Buffer Zone Changeover cubicles
are changeover panels whilst able to operate independently are part
of a single Buffer Zone Electrification System.

In normal operation the Electrically Operated Buffer Zone Panel is
used to Changeover the North Washer Road (Depot Earth) and the
Washer (Traction Negative) road supplies to the Buffer Zone from the
Buffer Zone Remote Control Panel. This ensures that the Traction
Negative and Depot Earth are never connected together.

A monitoring system for Insulated Block Joint Failure is incorporated in the Mechanically Operated Buffer Zone Panel to ensure that the
insulation between Traction Negative and Depot Earth is maintained.

To allow maintenance on the contactors in the Electrically Operated Buffer Zone Panel the Buffer Zone Changeover can be switched to
the Manually Operated Buffer Zone Panel.

This should ensure no loss of train movements from the depot.

Typical Train Movements:
10 each morning & 10 each evening i.e. 20 per day

At the manual panel interlocks prevent incorrect operation of the switches, and interlocks prevent the Electrically Operated Buffer Zone
Panel from providing 750V to the Buffer Zone.

The Buffer Zone Changeover Panels provide the signals for the Buffer Zone Exit Indicator and the LED Shunt Indicators.

Below is a diagram of a typical Buffer zone.

UG TR OFSR TR MaseLLorene D AEMURE CORTMOL SRR TONE
GLF A 20N P BOTTER TORE mANEL PaEL NUCATOR PAVEL
o= Stis G e
e brden wbed
™ T TEl TEd
—r

J »
'
|4 tute 8
Colinl
wed I vt rCana ey ‘
Ol &
VA RUERY
S Mgt e Lot 2D et Cole ¢ [
MEOATIIE CRCES Cagdie Ci —_‘_:,5‘1
oM IO et C ke !
A SHER H DN |
HONBINSPAATE LWV Nagrive C it P
| W o C e =
WOV thwgatet Catie L
- - a ‘ O race n e
IEOATWCARES  gyyewnegaie e —t ) vy WM | on s et et
RN Togats e Lep & v
NP WREMER MOAD e i gt £ 2
SO MG PLATE o oF
L1
oo ]
Catsn b
et WRSATTVE Caes
Trgaive e Bvwrr” N C by o
HEAD SxinT
'U:":_;D'.u-nms WOy Foo s C o amed WO Neptis Gt BCINYIG PLATE
AORTH MR RO
COMLULTORRM WO a? Paciien Cable
POTIMVE Cadees ra? Poctee Lo
e
WAGHE R A AL " aa
(MDA AL OTAIPuBaCxi
N P e L
MO T
Wwrey Puriee Cabie TOMOLCTOR AAL
L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540

www.lcswitchgear.com sales@Icswitchgear.com % Oﬂel‘
b GROUS

Cat Product 2023 Rev A Page 96




Specialists in Switchgear Engineering Design & Manufacture

5.2 ML BZ — 2 Pole Electrically Operated Buffer Zone Changeover Panel - 2000A 1000V DC - 8800347

APPLICATION — ON LOAD

Isolation and/or switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required. Used at
Ashford Depot & Three Bridges Depot for buffer zone switching. The Buffer zone panel is based on the CTS and built to comply with the
principles of NR/SP/ELP/21025

Contactor

2 x Type CBC 71 - Load break Two pole, two position Contactor

No of Poles 2

Voltage 1000 Volts DC

Current 2000 Amps

Switches

3 x (1-0) Manual - Off load, two position isolating switch 2 pole 7200 Volts DC
3200 Amps

(Lockable maintenance switch, these switches can be used to isolate the
Buffer Zone panel for Maintenance)

Features

IP55

Protected for external use

Anti-Graffiti Paint Finish (RT98-RT/CE/S/039)

100mm Electrical Clearance

Fully Isolated 230 V AC £10%, 50 Hz, single phase 3.5A
Anti-Condensation Heaters thermostat controlled to operate at 102C and below
Installation

Plinth mounted, cable entry via insulated split gland plates

Cubicle Construction

oy Wy

Material 3 mm sheet steel hot zinc sprayed

Finish - Internal Painted - white anti-condensation paint

Finish - External Painted Light Grey BS381C Semi-Gloss Shade 631 Anti-Graffiti paint
Cabling

Traction Positive Incoming 2 x 1000mm? Aluminium cable

Traction Positive Outgoing 2 x 1000mm? Aluminium cable

Traction Negative 2 x 240mm? Copper cable

Electrical Characteristics & Dimensions

800347
Voltage 10)Y
Current

Weight
Length

Depth

Three Bridges --
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5.3 ML MBZ — 2 Pole Manually Operated Buffer Zone Changeover Panel - 2000A 1000V DC - 8800348
APPLICATION — ON LOAD

Isolation and/or switching of high-power
circuits, where a high short circuit withstand
and high voltage isolation is required. Used at
Ashford Depot for buffer zone switching. The
Buffer zone panel is based on the CTS and built
to comply with the principles of
NR/SP/ELP/21025

Switches

2 x (1-0) IF - Load break 2 pole, two position
isolating switch 1000 Volts DC 2000 Amps

3 x (1-0) Manual - 2 pole Off load, two position
isolating switch 7200 Volts DC 3200 Amps
(Lockable maintenance switch, these switches
can be used to isolate the Buffer Zone panel
for Maintenance)

Features
a IP56
QO Protected for external use
Q  Anti-Graffiti Paint Finish (RT98-
RT/CE/S/039)
O 100mm Electrical Clearance
Q  Fully Isolated 230 V AC £10%, 50 Hz,
single phase 3.5A
Q Anti-Condensation Heaters
thermostat controlled to operate at 102C and below
Installation
Plinth mounted, cable entry via insulated gland plates
Cubicle Construction

Material 3 mm sheet steel hot zinc sprayed

Finish - Internal Painted - white anti-condensation paint

Finish - External Painted Light Grey BS381C Semi-Gloss Shade 631 Anti-Graffiti paint
Cabling

Traction Positive Incoming 2 x 1000mm? Aluminium cable

Traction Positive Outgoing 2 x 1000mm? Aluminium cable

Traction Negative 2 x 240mm? Copper cable

Electrical Characteristics & Dimensions

8800348
Voltage
Current

Weight
Length
Height

Associated Buffer Zone Equipment

Buffer Zone Exit Indicator 8800371 - See page 183
LED Shunt Indicator 860578 — See page 185
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5.4 ML CP Buffer Zone Contactor Panel 2000A 750V DC - 8800426
East London Line New Cross Depot
APPLICATION — ON LOAD
Isolation and/or switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required. Used at New
Cross Depot for buffer zone switching in the Depot Road for the Wheel Lathe. The
Buffer zone panel is based on the CTS and built to comply with the principles of

NR/SP/ELP/21025

Contactor

Type CBC 71 - Load break two pole Contactor
No of Poles 2

Voltage 1000 Volts DC

Current 2000 Amps

Switches

(1-0) Manual - Off load, two position isolating switch 2 pole 1500 Volts DC 2500 Amps
(Lockable maintenance switch, these switches can be used to isolate the Buffer Zone
panel for Maintenance)

Features

IP55

Protected for external use

Anti-Graffiti Paint Finish (RT98-RT/CE/S/039)

100mm Electrical Clearance

Fully Isolated 230 V AC £10%, 50 Hz, single phase 3.5A
Anti-Condensation Heaters thermostat controlled to operate at 102C and
below

Installation

Plinth mounted, cable entry via insulated split gland plates

Cubicle Construction

Material 3 mm sheet steel hot zinc sprayed

Finish - Internal Painted - white anti-condensation paint

Finish - External  Painted Light Grey BS381C Semi-Gloss Shade 631 Anti-Graffiti paint
Cabling

[y Ay W Wy Wy

Traction Positive Incoming 2 x 1000mm? Aluminium cable
Traction Positive Outgoing 2 x 1000mm? Aluminium cable
Traction Negative 2 x 240mm? Copper cable
Electrical Characteristics & Dimensions

800426

Voltage
Current kA
83kg

Length 00 mm
2300 mm
1082 mm

5. Buffer Zone Control Panel - 8800430
The Buffer Zone Control Panel controls the switchgear to the electrical buffer zone at New Cross Gate Depot. The buffer zone maintains
electrical isolation between negative traction return running rails and the earthed rails in the wheel lathe. The Buffer Zone Control Panel
displays switchgear status, controls the correct switching sequence, and interfaces with the depot protection system
Features

a IP54

O Resistance to Mechanical Impact IK 10
Cubicle Construction

Material Hot press moulded; glass reinforced polyester (GRP)
External Finish Grey RAL 7032

Electrical Supply

Voltage 230V AC 50Hz

Max load 2500 VA

Control supply isolation level 5kv

Electrical Characteristics & Dimensions

8800430
Voltage 50V
Current

Weight 50kg
Length 50 mm
2600 mm
50 mm

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540

www.lcswitchgear.com sales@Icswitchgear.com a Wr
b GROUS

Cat Product 2023 Rev A Page 99




Specialists in Switchgear Engineering Design & Manufacture

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
www.lcswitchgear.com sales@Icswitchgear.com 0{{80{;'
Cat Product 2023 Rev A Page 100 e




Specialists in Switchgear Engineering Design & Manufacture

6 Railway Switchgear — TRACKSIDE

Power Isolation & Maintenance Switchgear Enclosures for:

Tramway & Light Railway

Underground

Main Line

DC Switchgear enclosures for the following applications:
Track isolation
Controlled Track Switching
Controlled Track Switching with automatic negative bonding
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6.1 Dockland Light Railway FBI & FI - 2000A 750V DC — A quick guide
Dockland Light Railwa

Track Isolator Circuits

TRACK BYPASS ISOLATOR TRACK FEEDER ISOLATOR
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The Types
No. Poles Description
8800481 TL | FI 1 MAN | Track Isolator Off Load 3 Position 2kA Manual
8800480 TL | FBI 4 MAN | 4 x Disconnector Enclosure Assembly Manual
8800385 TL | FBI 1 MAN | Trackside Bypass/Isolator 2kA Manual
8800357 TL | FBI/FI 1 MTR | Track Isolator Off Load - Underground Section 12
8800356 TL | FBI 1 MTR | Track Bypass/Isolator Off Load 2 Position
8800328 TL | FI 1 MTR | Track Feeder Isolator Off Load 3 Position
8800208 TL | FBI 1 MTR | Track Bypass/Isolator Refurbishment
1 MTR Track Bypass/Isolator Off Load 2 Position - Underground Section
8800151 TL | FBI 12
8800150 TL | FI 1 MTR | Track Isolator Off Load 3 Position - Underground Section 12
8800056 TL | FBI 1 MTR | Track Bypass/Isolator Off Load 2 Position (Obsolete)
8800055 TL | FI 1 MTR | Track Isolator Off Load 3 Position (Obsolete)
8800054 TL | FBI 1 MTR | Track Bypass/Isolator Refurbishment (Obsolete)
Refer to the following pages for details
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6.2 TL FBI- 1 Pole Manual Feeder Bypass Isolator - 2000A 750V DC - 8800385
Dockland Light Railwa

APPLICATION - OFF LOAD
Substation feed selection and switching of high-power circuits, where a high short circuit withstand
and high voltage isolation is required.
Used on Docklands Light Railway, where the switch ensures safe track working conditions
Switches
(1-0) Manual Off Load Switch
Features
a IP55
O Protected for outside use
Q 50mm Electrical Clearance
O Standard equipment & paint finish
Installation
Single post mounted, cable entry from below via insulated split insulating gland plates
Cabling
Traction Positive Incoming 4 x 250mm? cables
Traction Positive Outgoing 4 x 250mm? cables
Traction Negative 2 x 250mm? cables
Electrical Characteristics & Dimensions
8800385
(1-0)
Voltage 50V
Current
No of poles
Weight Skg
Length 00mm
85mm
Depth 400mm

6.3 TL FBI- 1 Pole Remote Controlled Feeder Bypass Isolator & Track Isolator - 2000A 750V DC - 8800328
Dockland Light Railwa

APPLICATION — OFF LOAD
Substation feed selection and twin Isolation / Bonding and/or switching of high-power circuits, where a high short circuit withstand and
high voltage isolation is required.
Used on Docklands Light Railway, where the switch ensures safe track working conditions
Switches
(1-0-2) Actuated Off Load Switch (‘0’ position manual)
or (1-0) Actuated Off Load Switch.
Features
a IP55
Q Protected for outside use
Q 50mm Electrical Clearance
O Standard equipment & paint finish (* Low smoke zero halogen to LUL Section 12 Specification)
a 110V AC control
Installation
Single post mounted, cable entry from below via insulated split insulating gland plates
Cabling
Traction Positive Incoming 4 x 250mm? cables
Traction Positive Outgoing 4 x 250mm? cables
Traction Negative 2 x 250mm? cables
Electrical Characteristics & Dimensions
800328
1-0-2)

8800357-V01 * 8800357-V02 *

0

Current
No of poles

—

ength

| [gssooss |
current  WokA |
[Noofpoles ~ J1 |
length  soomm |
Height  M785mm |
Depth ________J400mm |
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6.4  TL FBI- 1 Pole 3 Position Manual Feeder Bypass Isolator & Track Isolator - 2000A 750V DC - 8800481
Dockland Light Railwa

APPLICATION - OFF LOAD
Substation feed selection and twin Isolation / Bonding and/or switching of high-power circuits, where a high short circuit withstand and
high voltage isolation is required.
Used on Docklands Light Railway, where the switch ensures safe track working conditions
Switches
(1-0-2) Manual Off Load Switch
Features
a IP55
O Protected for outside use
Q 50mm Electrical Clearance
O Standard equipment & paint finish
Installation
Single post mounted, cable entry from below via insulated split insulating gland plates
Cabling
Traction Positive Incoming 4 x 500mm? cables
Traction Positive Outgoing 4 x 500mm? cables
Traction Negative 2 x 150mm? cables
Electrical Characteristics & Dimensions

Voltage
Current kA

No of poles _
Weight
Length

Depth

6.5 Metrolink & Blackpool GMI Ground Mounted Isolator ‘Street Furniture’ - 2000A 750V DC — A guick guide
Metrolink & Blackpool Tramway

Track Isolator Circuits

TRACK BYPASS ISOLATOR TRACK FEEDER IGOLATOR

1 0 1 0 2
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6.6 TL GMI- Ground Mounted Feeder Bypass & Track Isolator - 2000A 750V DC — 8800420 8800484, 8800485
APPLICATION — OFF LOAD
Substation feed selection and twin Isolation / Bonding and/or switching of high-power circuits, where a high short circuit withstand and
high voltage isolation is required. This panel is mounted in a heavy-duty enclosure for secure power isolation
Used on Manchester Metro & Blackpool Tramway, where the switch ensures safe track working conditions
Switches
(1-0-2) Actuated Off Load Switch (‘0’ position manual)
or (1-0) Actuated Off Load Switch
or Manual versions of either configuration
Features
a  IPoo
QO Protected for use inside a heavy duty ‘Street furniture’ enclosure
O 50mm Electrical Clearance
Q 110V AC control
Installation
Ground mounted, cable entry from below via insulated split insulating gland plates
Cabling
Traction Positive Incoming 4 x 250mm? cables
Traction Positive Outgoing 4 x 250mm? cables
Traction Negative 2 x 250mm? cables
Refer to sales for other cabling requirements
Electrical Characteristics & Dimensions
[ 8800420 8800484 8800485
1-0-2) 10 1-0-2)
50V 50V 50V
00kg 00kg 00kg
00mm 50mm 50mm
[Height ~  [l785mm 000mm 000mm
Depth |

400mm 470mm 470mm

6.7 GMI - 2 Position Motorised Bypass Isolator & 3 Position Feeder Bypass Isolator — Variants
These are supplied with the ‘Street Furniture’ stainless steel enclosure as shown below.
Used on Manchester Metro & Blackpool Tramway, where the switch ensures safe track working conditions

FEEDER ISOLATOR WITHOUT ENCLOSURE

8800420 Remote Controlled Feeder Isolator
without Enclosure

BYPASS ISOLA
8800484-V01 2 Position Motorised Switch

8800484-V02 2 Position Motorised Switch

8800484-V03 2 Position Motorised Switch
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8800485-V01 Track Feeder Isolator 3 Position

FEEDER ISOLATOR (1-0-2)

8800485-V02 Track Feeder Isolator 3 Position

8800485-V03 Track Feeder Isolator 3 Position

8800485-V04 Track Feeder Isolator 3 Position

MANUAL

Silver Grey RAL 7001
Anthracite Grey RAL 7016

Jet Black RAL 9005

Jet Black RAL 9005
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6.8 TL SIS- 1 Pole Remote Controlled Section Isolator Switch — 2000A 1500V DC - 8800216
NEXUS

APPLICATION - OFF LOAD
Track Sectioning of high-power circuits, where a high short circuit withstand and high voltage isolation is required.
Used on NEXUS Metro systems, where the switch ensures safe track working conditions.
Switches:
(1-0) Actuated Off Load Switch
Features:

a  IP55

Q Protected for external use

Q 50mm Electrical Clearance.

Q Standard equipment & paint finish

Q 110V AC control
Installation:
Single post mounted, cable entry from below via insulated split gland
plates
Cabling
Traction Positive Incoming 2 x 250mm? cables
Traction Positive Outgoing 2 x 250mm? cables
Traction Negative 2 x 250mm? cables
Electrical Characteristics & Dimensions

8800216
1-0)
Voltage 50V
Current

Length 00mm
85mm

Depth 400mm

Weight 0kg
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6.9 TL SIS- 1, 2, & 3 Pole Manual Traction Isolating Switches — 2000A 1500V DC - 8800368-8800370, 8800217
NEXUS

APPLICATION - OFF LOAD
Overhead line Supply / Isolation/ Bypass & Bonding for maintenance, where a high
short circuit withstand and high voltage isolation is required.
Used on NEXUS Metro systems, where the switch ensures safe track working
conditions.
Switches:
(1-0) and / or (1-0-2) Manual Off Load Switch
Features:
a P54
Q 50mm electrical clearance.
O Insulating gland plates for cable entry into the cubicle
QO locked in position with a padlock of type: Union 3104
Cubicle Specification
Door Hinged at the top
2.5mm sheet steel - Hot zinc spray (BS2569 Part 1 1964)
External Two coat paint finish - Colour: BS381C: 1988-ref 631, Light Grey - Semi Gloss.
Internal Single coat Anti-condensation paint finish - Colour: White
Installation:
Pole mounted, cable entry from below via insulated gland plates
Pole to be standard universal steel columns & circular section masts, between 6” to 10” width / diameter.
Pole and clamps provided by the installer.
Cabling
Refer to circuits below for the cable configuration and size
Electrical Characteristics & Dimensions

8800217
3 (Independent)
(1-0-2 / 1-0 / 1-0-2)
500V

= b

8800368 8800369 8800370 * 8800217*

Circuits:
0368 8800369 8800370 K 8800217
Wi swi-l Sl L E] W11 swi2 w3
1 - Commecmil [n 1 - Lanmwcted [0 1 - Comneclod (On) 1~ Commwctod |On 1 - Comewted (Ol 1 Lormmnted |Ow 1 Connwdded (On)
@ - holated (O41) & bsalated (0F) 0 bokated 1Of1) 0 ol arod O} 0 - Koksed |01 b melated (08T 0 - bodated 1081)
200 Earttand 214 Lushed 200 Lathwd 101 Larhed 1 - 0L Earthed

Ye2almem Ix290mm  2aMIG X 240man 2 & 280w 2% 240w 2 x M1£ 20t 1x20mm e (Xmm 2 x 240mm

Gwortoad  Oweread Earth/ Overtead Owerhead Earth /
Lne e Iracton

Soction i Section 2 Nogatr

| Sutatatice Overhead Earth/ ibstation Owethead

Loe Line Tiaction Supply 1 Lire Traction sipoky 2 Linw

yection 1 Soction Negative Seton | Negitive Secto

* Other combinations or Isolator, Changeover or Bonding are available upon requesti.e. 1-0 / 1-0-2 - 1-0-2 / 1-0 / 1-0
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6.10 TL ISM -1 Pole Isolating & Bonding Switch Manual - 1250A / 2000A 750V DC — 8800141, 8800142

Croydon Tramlink

APPLICATION - OFF LOAD
Isolation / Earthing and/or switching of high-power circuits, where a high short circuit
withstand and high voltage isolation is required.
Used on Croydon Tramway, where the switch ensures safe track working conditions
Features

a P56

O Protected for outside use

Q  Flush doors and lower panels for a ‘street furniture’ finish

QO Switches can be padlocked in any position

O 50mm Electrical Clearance
Installation
Plinth mounted, cable entry via aluminium gland plates
Switch
(1-0-2) Manual Off Load Disconnector BSEN50123

DC Rated Thermal current Ine

0

Dielectric Voltage Withstand @ 50Hz for 1 min.

Rated impulse voltage Uy;

Rated Peak Current Inss

Rated short circuit capacity Iycw for 250ms.
Rated short circuit capacity Iycw for 300ms.

oV IN|IN|F
N[N |jOo|Oo|un

Cabling

Traction Positive Incoming 2 x 250mm? cables
Traction Positive Outgoing 2 x 250mm? cables
Traction Negative 1 x 250mm? cables
Electrical Characteristics & Dimensions

8800141
Voltage 750V
Current 1.25kA

8800142

800mm

1500mm 1500mm

550mm 550mm
286 kg 291 kg

6.11 TL SSM - 1 Pole Section Isolating & Bonding Switch Manual - 1250A / 2000A 750V DC — 8800139, 8800140
Croydon Tramlink

Length 800mm

APPLICATION - OFF LOAD
Isolation / Bonding and/or switching of high-power circuits, where a high short
circuit withstand and high voltage isolation is required. Used on Croydon
Tramway, where the switch ensures safe track working conditions
Features

a  IP56

Q Protected for outside use

QO Flush doors and lower panels for a ‘street furniture’ finish

QO Switches can be padlocked in any position

Q 50mm Electrical Clearance

Installation

Plinth mounted, cable entry via aluminium gland plates
Switches

Two (1-0-2) Manual Off Load Switch

Cabling

Traction Positive Incoming #1 2 x 250mm? cables
Traction Positive Incoming #2 2 x 250mm? cables
Traction Negative 1 x 250mm? cables

Electrical Characteristics & Dimensions

8800139 8800140

I
1220mm
Height | 00mm
Depth | 550mm
324kg
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6.12 TL SISM- 1 Pole Section Switch Motorised - 2000A 750V DC - 8800143, 8800144

Croydon Tramlink

APPLICATION - OFF LOAD
Isolation / Bonding and/or switching of high-power circuits, where a high short
circuit withstand and high voltage isolation is required.
Used on Croydon Tramway, where the switch ensures safe track working
conditions
Features

a  IP56

O Protected for outside use

QO  Flush doors and lower panels for a ‘street furniture’ finish

Q Switches can be padlocked in any position

Q 50mm Electrical Clearance
Installation
Plinth mounted, cable entry via aluminium gland plates
Switches
Two (1-0-2) Manual Off Load Switch (*One for 8800144) & a (1-0) Motorised Off
Load Switch.
Remote and local electrical control of the Section Bypass switch
Anti- condensation heaters

Cabling

Traction Positive Incoming #1 2 x 250mm? cables
Traction Positive Incoming #2 2 x 250mm? cables
Traction Negative 1 x 250mm? cables

Electrical Characteristics & Dimensions

8800143 8800144 *
Voltage 750V

Current kA
Weight

Length
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6.13 MLU - 2 Pole DC Railwa i London Underg

DC FOUR RAIL SYSTEMS

Remote Controlled Track 1solatar Remate Cantrobed Isolator & Changeover Remote Controlled |solatar & Changeover
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All of ihe above Switches & Comactors are for configuring
the pawer system for maintenance or isolation

The Switches & Contactors have faclities for locking in the " , "
open or earthed postions where appicable full innerocking
systoms are also available -
.
L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
www.lcswitchgear.com sales@Icswitchgear.com 0‘{6"
Cat Product 2023 Rev A Page 111 e shou




Specialists in Switchgear Engineering Design & Manufacture

6.14 MLU RCTIS — 2 Pole Remote Controlled Track Isolating Switch — 4000A 630V DC - 8800433

London Underground

APPLICATION — ON LOAD, FAULT MAKE
2 pole isolation and/or switching of high-power circuits, where a high short
circuit withstand and high voltage isolation is required.

Used by London Underground for track sectioning.

Switches

(1-0) Motor driven On Load, fault make switch

Features

IP56

Low Smoke Zero Halogen Components

Protected for external use

Low Smoke Paint Finish (To LUL Section 12 Specification)
60mm Electrical Clearance

110V Control Supply

Installation

Refer to table below.

Cabling

o

Traction Positive Incoming
Traction Positive Outgoing
Traction Negative Incoming
Traction Negative Outgoing

2 x 935mm? Copper Cable
2 x 935mm? Copper Cable
2 x 935mm? Copper Cable
2 x 935mm? Copper Cable

Electrical Characteristics & Dimensions

8800433-V05

rame

30V

kA

380 mm
1850 mm

50 mm
710kg

8800433-V03

8800433-V04

Slim line Post

630V

Pile Mounting

30V

Current kA

2600 mm
1070 mm
70 mm

90kg 520kg
This product supersedes the original design below:

380 mm
250 mm + 600 pile

6.15 MLU STSS - 2 Pole Surface Track Section Switch — 4000A 630V DC -
London Underground

8800074

APPLICATION — ON LOAD
2 pole isolation and/or switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required.
Used by LUL Jubilee Line for track sectioning.
Switches
(1-0) Motor driven On Load; fault make load break switch.
Features

a IP56

Q Protected for external use

O Low Smoke Paint Finish (To LUL Section 12 Specification)

Q 60mm Electrical Clearance

QO 110V AC Control Supply
Installation
Wall mounted, external cabling with heat-shrink covers
Cabling
Traction Positive Incoming 3 x 935mm? Copper Cable
Traction Positive Outgoing 3 x 935mm? Copper Cable
Traction Negative Incoming 3 x 935mm? Copper Cable
Traction Negative Outgoing 3 x 935mm? Copper Cable
Electrical Characteristics & Dimensions

8800074
Voltage 30V
Current 4kA

990 mm
070 mm
10 mm
Weight 02kg

Length
Height
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6.16 MLU TTSS — 2 Pole Tunnel Track Section Switch — 4000A 630V DC -

London Underground
APPLICATION — OFF LOAD, FAULT MAKE
2 pole isolation and/or switching of high-power circuits, where a high short circuit
withstand and high voltage isolation is required.
Used by LUL Jubilee & Victoria Lines for track sectioning.
Switches
(1-0) Motor driven Off Load, fault make switch
Features
IP56
Low Smoke Zero Halogen Components
Protected for external use
Low Smoke Paint Finish (To LUL Section 12 Specification)
60mm Electrical Clearance
110V Control Supply
Installation
Wall mounted, external cabling with heat shrink-sleeving
Cabling
Positive and negative cables feed through their respective poles but incoming and
outgoing are connected to opposing ends of the enclosure.

o

The cable connections are external to the enclosure and must be covered by heat shrink-sleeving of a suitable

material to ensure that accidental contact cannot be made with live connections.

Traction Positive Incoming 2 x 935mm? Copper Cable

Traction Positive Outgoing 2 x 935mm? Copper Cable

Traction Negative Incoming 2 x 935mm? Copper Cable

Traction Negative Outgoing 2 x 935mm? Copper Cable

Electrical Characteristics & Dimensions
800076
ubilee Line

Electrical

+ Remote Control Panel

8800361
Victoria Line

8800364

System

. Electrical
Variant

<
w
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<

630V
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N w
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>

Current
Length 375 mm
70 mm
25 mm

50kg

70 mm

Current  [llaka

14kg

The products in are London Underground Framework Products.

Special frame mounted variant with Remote Control Box

Victoria Line

+ Remote Control Panel

8800361, 8800364, 8800414

8800414
Metropolitan Line

W ELIVE]

o)}
w
=}
<

N
=
>

335 mm
70 mm
19 mm

2 pole isolation and/or switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required.

Used at Baker Street for track sectioning.
100mm high frame for mounting to ensure train clearance from the front of the switch.

8800327
30V

Current

No of poles

ength

Height

Depth

Weight

L
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6.17 MLU RCTIS Remote Controlled Track Isolating Disconnector Switch (Tunnel) 4kA 2 P Slimline 8800411
London Underground

APPLICATION — OFF LOAD, FAULT MAKE

2P isolation and/or switching of high-power circuits, where a high short circuit withstand

and high voltage isolation is required.

Used by LUL Northern Line for tunnel track sectioning with up to 2km Remote Control. |

Switches
(1-0) Motor driven Off Load, fault make switch
Features
a IP56
O Low Smoke Zero Halogen Components
Q Protected for external use
O Low Smoke Paint Finish (To LUL Section 12 Specification)
Q 60mm Electrical Clearance
QO 230VAC Control Supply with 110VDC Control Supply for the long-distance
Remote-Control Panel.
Installation
Wall mounted, external cabling with heat shrink-sleeving
Cabling

Positive and negative cables feed through their respective poles but incoming and
outgoing are connected to opposing ends of the enclosure.
Traction Positive Incoming 2 x 935mm? Copper Cable
Traction Positive Outgoing 2 x 935mm? Copper Cable
Traction Negative Incoming 2 x 935mm? Copper Cable
Traction Negative Outgoing 2 x 935mm? Copper Cable
Electrical Characteristics & Dimensions
800411
Northern Line
Electrical with up to 2km Remote Control Panel

System
VELETS

(o)) [*]
w
o
<

Current
ength

—

Current  [lf4kA

Weight
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6.18 MLU TTSM — 2 Pole Tunnel Track Section Switch Manual IP67 — 4000A 630V DC - 8800098

London Underground

APPLICATION - ON LOAD
2 pole isolation and/or switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required.
Used by LUL Northern Line for track sectioning.
Switches
(1-0) Manual on Load, fault make/ fault break switch.
Features

Q IP67 (Type test available)

Q Protected for external use

O Low Smoke Paint Finish (To LUL Section 12 Specification)

QO 60mm Electrical Clearance
Installation
Wall / Post mounted, cable entry from below via Aluminium gland
plates.
Cabling
Traction Positive Incoming 2 x 935mm? Copper Cable
Traction Positive Outgoing 2 x 935mm? Copper Cable
Traction Negative Incoming 2 x 935mm? Copper Cable
Traction Negative Outgoing 2 x 935mm? Copper Cable
Electrical Characteristics & Dimensions

8800098
30V

375 mm
70 mm
20 mm
50kg

6.19 4kA Disconnection Panel (Cable Marshalling Box) - 8800448

London Underground

APPLICATION - ON LOAD
The disconnection panel is used to a reduction of the cabling from 2 x 935mm?
down to 1 x 935mm?or 3 x 935mm? down to 2 x 935mm? this can save long runs of
expensive cable and installation cost where there is not a sufficient current demand
for this cable.
Features

Q IP54

O Low Smoke Zero Halogen Composite construction

Q Protected for external use

QO Low Smoke Paint Finish (To LUL Section 12 Specification)

Q 60mm Electrical Clearance
Installation
Plinth mounted, cable entry from below via insulating gland plates.
Cabling
Traction Positive Incoming 3 x 935mm? Copper Cable
Traction Positive Outgoing 3 x 935mm? Copper Cable
Traction Negative Incoming 3 x 935mm? Copper Cable
Traction Negative Outgoing 3 x 935mm? Copper Cable
Electrical Characteristics & Dimensions

800448
30V

030 mm
480 mm

120kg
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6.20 Depot Switches that are also suitable for Trackside Applications
London Underground

Depot switches can be used in many Trackside applications where space is not a constraint.
The details for all of the following products can be found in the Depot section of this catalogue.

MLU [l MDS
MLU_[lImC

MLU VD

MLU
MLU
MLU
MLU
MLU JlRCTIS l3KA RCTIS 2 Pole Motorised Switch - SCADA
MLU
MLU [l MDDS
MLU [ MDDS [l Motor Driven Disconnector Switch LH (Queens Park)
MLU [ MDDS
MLU
MLU VTS
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6.21 ML — Single Pole DC Rail Systems
DC THIRD RAIL SYSTEMS
DC Disconnector Switch Controlled Track lsolator (CTS)  Controlled Track Isclator (CTS) Section Isolator Switch Saction Bypass/lsolator Switch
{DCOS) with Negative Bonding
OFF LOADFAULT MAKE __ONLOAD 1 — Ao P o
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6.22 SD-LCS2

NetworkRail

APPLICATION - OFF LOAD
Distribution of power from substations and track isolation
Construction
5mm and 10mm heavy duty GRP enclosure
Low profile allowing the enclosure to be mounted close to the track
Features

a  IP56

O  Padlock facilities for both open and closed

QO Heavy duty insulated operating handle

Q Insulating Gland Plates
Installation
The switch can be installed by the following methods:

Q Back-to-back mounting frame (Available from LCS see below)

Q  Wall mounted (Vertical)
Cabling
4 x 1000mm? Aluminium positive cable in and out
Switch Features
Large isolation distance
Self-cleaning contacts
High resistance to short circuit currents
Electrical Characteristics

Nominal Current
1%' wave peak value

Ir.m.s.

Nominal Voltage

Dimensions

000 A
50kA

OkA for1s
.2kV

200 mm
15 mm

00 mm

3 kg

Versions

NR Part No

LCS 2 8800185 055/028645
Standard

fssooas W |

Interlock facility and
microswitches to ensure that

only one of the pair can be
‘CLOSED’ at a time

Alternative Feed Applications

Where two alternative feeds are required two LCS2’s can be provided on one twin frame.

These LCS2’s need to be the 8800345 version which have an interlock facility and microswitches to ensure that only one of the pair can
be ‘CLOSED’ at a time.
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NR Part No

8800253-V01

URLT025473

LCS / CRHP Mounting Frame
Length 790 mm

Height 1705 mm

Depth 700 mm

Weight 55 kg

8800253-V05

LCS GRP Mounting Frame for Concrete Plinth
or Platform mounting

Length 1260 mm

Height 1697 mm

Depth 83 mm

Weight 43 kg

8800349-V01

LCS2 Twin Mounting Frame

Length 2690 mm
Height 1705 mm
Depth 700 mm
Weight 124 kg

o -
- N e

Cable Clamping Kits

8800531-V01

856203
856202

8800531-V02

869567
856202

NR Part No

URLT025474

&h LM

LCS2 Cable Mounting Kit Unistrut

Cable Clamps

LCS2 Cable Mounting Kit
Insulated cleats
Insulated Cable Clamps

Mounting Kit frame fixings

Mounting Kit frame fixings

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES
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6.23 8800185-V05 -4 x LCS2 in a GRP Enclosure - 8800185-V05
This panels consists of four LCS2 switches which have Product Approval No: -
PA05/454.

8800185-V05 LCS2-4-4 (1-0) 4kA Track Isolator Switches - Single Enclosure.

The LCS2-4-4 is a product made up of 4 manually operated 1 pole, off-load, 1000V
DC, 4000A Disconnector.

The switch located on the bottom left position is electrically isolated and
segregated from the rest.

System Requirements

System Voltage 1000V DC
System Current 4000A

Cubicle Construction

Material
Finish
Degree of Ingress Protection
Approximate Weight
~

2000mm wide

825mm deep,
1752mm deep (doors open

Approximate Dimensions

6.24 HOOK SWITCH - 1600A 750V DC — (NOT SUITABLE for Hi
APPLICATIONS - OFF LOAD
Distribution of power and track isolation where low current is required
Features

QO Good Electrical Clearance

O Clamped Contacts to withstand the traction environment.

O  Fits onto standard Conductor Rail.

QO Hook hole for operation via an insulated pole (supplied by others)
Electrical Characteristics

Mk VII Right Hand 856903 1600 A 750V
Mk VII Left Hand 856068 1600 A 750V

(NOT SUITABLE for High Current Rail Applications)

Note: For high current rail applications the:
Network Rail Product Approved PA05/00454 SD- LCS2 should be used.
(See previous)
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6.25 SD -LCS2-2 - 2 Pole Supply Disconnector - 2000A 750V DC (TIS/TD) - 8800394

NetworkRail
APPLICATION - OFF LOAD
Distribution of power from substations and track isolation
Construction
5mm and 10mm heavy duty GRP enclosure
Low profile allowing the enclosure to be mounted close to the track
Features
a  IP56
O  Padlock facilities for both open and closed
QO Heavy duty insulated operating handle
Q Insulating Gland Plates
Installation
The switch can be installed by the following methods:
Q Back mounting frame (Available from LCS see below)
Q  Wall mounted (Vertical)
Cabling
2 x 240mm? cable in and out of each pole
Switch Features
Large isolation distance
Self-cleaning contacts
High resistance to short circuit currents
Electrical Characteristics

2000 A
Nominal Voltage 1.5kV

Dimensions

LCs2
[Mounting Frame 13800253 _[l1790 mm 11705 mm 700 mm JlI55 kg |

Alternative Feed Applications
These are designed for applications where two alternative feeds require two LCS2-2’s which have an interlock facility and microswitches
to ensure that only one of the pair can be ‘CLOSED’ at a time.

6.26 SMS Alarm & Status Indicator, transmitter and receiver - 8800465
SOUTHERN

Alarm & status transmitter

Monitors CTS’s TS113 & TS114 open/closed & control power supply status

Battery backed power supply, fed from TS 113

SMS alarms sent to up to 5 mobile phone numbers

Alarm phone numbers re-programmable by SMS

SMS alarms may be configured to be only trip alarms, all changes of state, or inhibited for maintenance
CTS open / closed status transmitted to indicator unit in shunter's accommodation

Status indicator / receiver

Indicator unit displays open / closed status of each CTS

Resettable alarm sounds on CTS trip

Communications Transmitter 1
All communication between units by SMS via GSM network will work with any UK mobile phone network
operator

2 off SIM cards required (1 for transmitter, 1 for receiver) contract with unlimited SMS allowance
recommended

8800465
30V AC

45 mm
45 mm
60 mm

Receiver 2
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6.27 ML CTS -1 Pole Controlled Track Switch MK 2 - 2000A / 4000A 750V DC NR No PA05/02035 - 8800113
NetworkRail

APPLICATION — ON LOAD
Isolation and switching of high-power circuits, where a high short circuit
withstand and high voltage isolation is required. Typically used by Network Rail
for track sectioning. The CTS is built to NR/SP/ELP/21025
Switches
(1-0) Motor driven On Load, fault make / load break switch &
(1-0) 2 pole Manual Off Load Switch G
(Lockable maintenance switch, no need for external ‘Hook’ switches)
Features
a IP56
O Protected for external use
Q  Anti-Graffiti Paint Finish (RT98-RT/CE/S/039) {
Q 100mm Electrical Clearance
Q  Fully Isolated 240V AC Control Supply

Installation

Plinth mounted, cable entry via insulated split gland plates

Cabling

Traction Positive Incoming 2 x 1000mm? Aluminium cable
Traction Positive Outgoing 2 x 1000mm? Aluminium cable
Traction Negative 2 x 240mm? Copper cable
Electrical Characteristics & Dimensions

8800106 8800113

Voltage
Current
Weight

Length

6.28 ML CTS — 1P Controlled Track Switch (Mk 3) — 3000A & 5000A 750V DC - PA05/02033 - 8800259
NetworkRail

APPLICATION — ON LOAD

Isolation and switching of high-power circuits, where a high short circuit withstand and high

voltage isolation is required. Typically used by Network Rail for track sectioning and electrical

distribution from rectifiers and transformers. The CTS is built to NR/SP/ELP/21025. iy

Contactor ?

Motor driven On Load, fault make / load break contactor

Switch

(1-0) 2 pole Manual Off Load Switch

(Lockable maintenance switch, no need for external ‘Hook’ switches)

Features

IP56

Protected for external use

Anti-Graffiti Paint Finish (RT98-RT/CE/S/039)

100mm Electrical Clearance

Fully Isolated 240V Control Supply

High Speed under voltage release

Installation

Plinth mounted, cable entry via insulated split gland plates.

Cabling

I [ 8800259

2 x 240mm? Copper Cable 2 x 240mm? Copper Cable
Electrical Characteristics & Dimensions

| [ssoo2ss

50V

Ry Wy

1800 mm 1800 mm
Height 2290 mm 2290 mm

Depth 1090 mm 1090 mm
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6.29 ML 3 Position Motorised Isolator — 1250A 3600V DC - 8800429
North London Line

APPLICATION — OFF LOAD / FAULT MAKE
The switch is to be used to connect the AC Running
Rails of a test track or the Earth Bar to the 25kV DC
immune Isolating Transformer. This electrically
actuated switch can be part of the supply system for a
25kV track.
Switch
1250A 1-0-2 3.6kV 1Pole OFF LOAD motorised.
Cubicle Features

a IP55

Q  Fully hot zinc sprayed purpose-built cabinet.

QO External - Painted Light Grey BS381C Semi-

gloss Shade 631
O Internal - white anti-condensation paint
Q Control Compartment Door has Yale / Union
Lock
Installation
Plinth mounted, cable entry via undrilled aluminium
gland plates into body of cubicle.
Cabling
Prepared for 19/4.22 PVC insulated stranded
aluminium cables
Prepared for M12 Fixings
Electrical Characteristics & Dimensions
8800429
Voltage 3600V DC
Current 250A

Weight 60kg
Length 100 mm
Height 080 mm
Depth 960 mm
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6.30 2 Pole Contactor & Manual Isolator — 2000A 750V DC - 8800428
North London Line

APPLICATION

The 2 Pole Contactor and Isolator Panel consists of a 2 pole 2500A 1500V
Disconnector and a 2 Pole 3200A 1500V Contactor, together with associated
ancillary equipment.

This unit is based on and designed in line with the Network Rail approved CTS
which are built to NR/SP/ELP/21025.

Contactor

CBC 98 2Pole 3200A 1500V DC - Coil 110V AC

Disconnector

Max-E-Switch Disconnector 2 Pole manual 2500A 1500V DC

(Lockable maintenance switch, no need for external ‘Hook’ switches)
Features

IP55

3mm Hot Zinc Sprayed Sheet Steel

External Finish - BS381C Shade 631 Light Grey Semi-Gloss

Internal Finish - J124 White Anti-Condensation paint
Anti-Condensation Heaters Thermostatically controlled to operate
above 59C

oo00oo0oo

Traction Positive Incoming
Traction Positive Outgoing

Traction Negative Incoming [l 2 x 240mm? Copper Cable
Traction Negative Outgoing [l 4 x 240mm? Copper Cable

Electrical Characteristics & Dimensions
800428
50V DC
.0kA

100kg

800 mm
200 mm
114 mm

2 x 1000mm? Aluminium Cable

4 x 1000mm? Aluminium Cable

0
o
=2
5
o

0

Current
Weight
ength
Height
Depth
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o
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6.31 SCADA Control Panel
APPLICATION
Signal acquisition and conversion for communication with
SCADA. This unit can be placed near to the equipment which
requires a SCADA interface. The unit also provides an interface
with the remote signalling REB.
Features
O MS146 Slave Controller — 8 inputs
O Hot Press Moulded, Reinforced Polyester RAL 7032
Q  IP56
Q Protected for external use
Auxiliary Supply
Voltage AC230V AC 50Hz

Electrical Characteristics & Dimensions
63616

50V DC
.0kA

100kg

50 mm

000 mm

20 mm

o2}

863616 |
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6.32 Bypass Isolator 2 Pole 2.5kA 1500V - 8800432
North London Line

APPLICATION

The Bypass Switch 2 Pole 2.5kA comprises of a motorised, 2 position 2 pole 2.5kA 1.5kV Disconnector together with associated control
equipment.

The Bypass Switch will switch the positive and negative traction feeds and is used to bypass other
equipment in the event of its failure.

Switch

Max-E-Switch (1-0) 2 Pole 2500A 1500V DC Motorised Off-load Disconnector

Features

IP55

3mm Hot Zinc Sprayed Sheet Steel

External Finish - BS381C Shade 631 Light Grey Semi-Gloss

Internal Finish - J124 White Anti-Condensation paint

Anti-Condensation Heaters Thermostatically controlled to operate above 52C

100mm Electrical Clearance

Fully Isolated 230V Control Supply

Auxiliary Voltage 230V AC 50Hz

Auxiliary Current  2A

Sy Wy Wy

Electrical Characteristics & Dimensions

| [ssooasn
1500V DC
SkA
160 mm
800 mm
115 mm
45kg

6.33 ML SGNLR - Spark Gap & Non-Linear Resistor Cubicle — 6000A or 9000A rms for 0.2s — 8800244, 8800342

NetworkRail
APPLICATION
Where there is 25kV overhead lines and 750V DC, the non-linear resistors provide a path back to source for currents flowing in short
circuits of the 25kV AC overhead lines, while limiting the current which flows
during the normal operation of the railway.
Operation
The spark gap device triggers to limit earth voltage to a safe level.
The resistors limit the running rail touch voltage to within safe levels. ‘ J
This restricts the risk of stray DC currents.
Resistors
Non-Linear Ceramic Disc Resistor assemblies
(This must be matched to system requirements)

Features
a IP55 , &
0O  Protected for external use 4
Q  Anti-Graffiti Paint Finish (RT98-RT/CE/S/039) L

a Conformance to BSEN 50122
O Independently type tested to Network Rail Specification

Installation

Plinth mounted. J
Cable entry from below via insulating gland plates

Cabling

Incoming & Outgoing 2 x 95mm? XPLE Copper Cable

Electrical Characteristics & Dimensions

8800244 8800342

6kA for 0.2s 9kA for 0.2s

Current

1570 mm

Length

276kg 276kg
L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
www.lcswitchgear.com sales@Icswitchgear.com 0‘{6"
Cat Product 2023 Rev A Page 125 e shou




Specialists in Switchgear Engineering Design & Manufacture

6.34 ML SGNLR - Spark Gap & Non-Linear Resistor Cubicle — 2000A, 4000A & 8000A rms for 0.2s - 8800322
NetworkRail

APPLICATION
Where there is 25kV overhead lines and 750V DC, the non-linear resistors provide a path
back to source for currents flowing in short circuits of the 25kV AC overhead lines, while
limiting the current which flows during the normal operation of the railway.
Operation
The spark gap device triggers to limit earth voltage to a safe level.
The resistors limit the running rail touch voltage to within safe levels.
This restricts the risk of stray DC currents.
Resistors
Non-Linear Ceramic Disc Resistor assemblies
(This must be matched to system requirements)
Features
a IP55
O Stainless Steel Enclosure
Q Conformance to BSEN 50122
O Independently type tested to Network Rail Specification
Installation
Plinth mounted.
Cable entry from below via insulating gland plates

Cabling
Incoming 2 x 95mm? XPLE Copper Cable
Outgoing 2 x 95mm? XPLE Copper Cable

Electrical Characteristics & Dimensions

8800322
2kA for 0.2s
1570 mm

225kg 276kg

i

‘,“'w ' .' J . ] .M;m|mw.h
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6.35 ML DNLR - Diode & Resistor Panel -
APPLICATION
Where there are 25kV overhead lines and 750V DC, a pair of
diode assemblies connected in series by bus bars with a non-
linear resistor in parallel across both diodes ensures a path back
to source for currents flowing in short circuits of the 25kV AC
overhead lines. To meet Network Rail Z148/303 North London
Line OLE Structure Foundations, Detailed Design for Stray
Current Control Equipment. Technical Specification for Diode
Equipment Document Reference: 5014193-051-001 Issue 3.doc
Operation
The Diode pair ensures a directional path for the stray DC
currents
This restricts the risk of stray DC currents.
Resistors & Diode
Matched pair Diode Set
Non-Linear Ceramic Disc Resistor assemblies
(This must be matched to system requirements)
Features

a IP55

O Stainless Steel Enclosure
Installation
Plinth mounted.
Cable entry from below via aluminium gland plates

Cabling
Incoming 2 x 95mm? XPLE Copper Cable
Outgoing 2 x 95mm? XPLE Copper Cable

Electrical Characteristics & Dimensions

8800323
Length

1570 mm
276kg

8800323
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6.36 ML RCI -1 Pole Return Current Isolator — 500A 500V AC - 8800245

Channel Tunnel Rail Link

APPLICATION ON LOAD
Where there is 25kV overhead lines and 750V DC, the AC/DC Compound Return
current Isolators are used in conjunction with the power supply and the spark gap
non-linear resistor assemblies to isolate the return paths during maintenance and
inspection.
Switches
One (1-0) 1 pole Manual Disconnector
Voltage Withstand 2500V 50Hz for 1 minute
Max Fault Current 6kA rms
Features

a P55

Q Zinc Sprayed

QO Interlocking in Open & Closed
Installation
Plinth mounted, cable entry from below via aluminium gland plates
Cabling
Incoming 2 x 95mm? XPLE Copper Cable
Outgoing 2 x 95mm? XPLE Copper Cable

Electrical Characteristics & Dimensions
8800245
Voltage (0]0)Y]
Current 00A
Length 00 mm
300 mm
00 mm
123kg

6.37 ML RCI -2 Pole Return Current Isolator — 500A 500V AC - 8800246
Channel Tunnel Rail Link

APPLICATION ON LOAD
Where there is 25kV overhead lines and 750V DC, the AC/DC Compound Return current
Isolators are used in conjunction with the power supply and the spark gap non-linear resistor
assemblies to isolate the return paths during maintenance and inspection.
Switches
One (1-0) 2 pole Manual Disconnector.
Voltage Withstand 2500V 50Hz for 1 minute
Max Fault Current 6kA rms
Features
a IP55
Q Zinc Sprayed
QO Interlocking in Open & Closed

Installation

Plinth mounted, cable entry from below via aluminium gland plates
Cabling

Incoming 1# 2 x 95mm? XPLE Copper Cable
Outgoing 1# 2 x 95mm? XPLE Copper Cable
Incoming 2# 2 x 95mm? XPLE Copper Cable
Outgoing 2# 2 x 95mm? XPLE Copper Cable

Electrical Characteristics & Dimensions
800246
Voltage ooV
Current 00A

Length 00 mm
300 mm
00 mm
125kg

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540

www.lcswitchgear.com sales@Icswitchgear.com % Oﬂel‘
b GROUS

Cat Product 2023 Rev A Page 128




Specialists in Switchgear Engineering Design & Manufacture

7 Railway Switchgear — LINK BOXES & MARSHALLING BOXES

Traction grade Link Boxes
Vibration and Shock Resistant to suit the arduous trackside requirements

DC & AC Link enclosures for the following applications:
Supply Isolation
Negative Isolation
Supply Changeover
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7.1 TL TDC (2) 3.6kA Trackside Connection Box (2 Link) - 8800375, 8800403

LUAS
APPLICATION OFF LOAD
A Substation Section Isolating links are used to connect and disconnect the power
to the overhead lines.
Once Isolated the Trackside Connection Box Links can be removed ensuring a safe
working environment for the overhead lines.
Cubicle Construction
Material GRP 4 to 16mm thick
Finish Light Grey RAL7035 Semi - Gloss

Features
Q  IP54-9+
Installation
Plinth mounted, cable entry from below via insulating split-plates
Cabling
Incoming 8 x 240mm? Copper Cable
Outgoing 8 x 240mm? Copper Cable

Electrical Characteristics & Dimensions
8800375 8800403

Voltage
Current
Length

Depth

152kg
7.2 i 8800436

APPLICATION OFF LOAD
A Substation Section Isolating links are used to connect
and disconnect the power to the overhead lines.
Once Isolated the Trackside Connection Box Links can be
removed ensuring a safe working environment for the
overhead lines.
Cubicle Construction
Material GRP 4 to 16mm thick
Finish Light Grey RAL7035 Semi - Gloss
Features

a  IP54-9+

O VLD Voltage Limiter Device
Installation
Plinth mounted, cable entry from below via insulating
split-plates

Cabling
Incoming 12 x 240mm? Copper Cable
Outgoing 12 x 240mm? Copper Cable

Electrical Characteristics & Dimensions

8800436
00V
00A

10 mm

1590 mm

Depth o910 mm
468kg
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7.3 TL TDC2M 3.6kA Trackside Connection Box (2 Link) Motorised Bypass -

LUAS

APPLICATION ON LOAD
The Trackside Connection Box is used to bypass the Traction
Supply from the substations to the overhead flexible feeder
cables along the tramway. For maintenance purposes, links in
the cabinet can be removed to isolate the overhead flexible
feeder cables from the supply substations. As used on the
Dublin LUAS.
Cubicle Construction
Material GRP 4 to 16mm thick
Finish Light Grey RAL7035 Semi — Gloss
Switch
Single pole on load motorised isolator 3600A 1500V DC
Features

a  IP55

Q  Zinc Sprayed

QO Interlocking in Open & Closed

8800376

Installation

Plinth mounted, cable entry from below via insulating split-
plates

Cabling

Incoming 8 x 240mm? Copper Cable

Outgoing 8 x 240mm? Copper Cable

Electrical Characteristics & Dimensions

8800376
Voltage 1500V
Current 00A
Length 2000 mm
75 mm
Depth 45 mm
500kg

7.4 TL TDC2M 2kA Trackside Connection Box (2 Link) Motorised Bypass - 8800404

LUAS

APPLICATION ON LOAD
The Trackside Connection Box is used to bypass the Traction Supply
from the substations to the overhead flexible feeder cables along
the tramway. For maintenance purposes, links in the cabinet can
be removed to isolate the overhead flexible feeder cables from the
supply substations. As used on the Dublin LUAS.
Cubicle Construction
Material GRP 4 to 16mm thick
Finish Light Grey RAL7035 Semi — Gloss
Switch
Single pole on load motorised isolator 2000A 1500V DC
Features

a IP55

Q Zinc Sprayed

QO Interlocking in Open & Closed

Installation

Plinth mounted, cable entry from below via insulating split-plates
Cabling

Incoming 4 x 240mm? Copper Cable

Outgoing 4 x 240mm? Copper Cable

Electrical Characteristics & Dimensions

8800404
Voltage (0]0)Y]
Current 2000A

Length 00 mm
75 mm

45 mm
345kg
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7.

(€]

Negative Connection Box (2 Link) -

LUAS
APPLICATION OFF LOAD
A Substation negative connection box
Cubicle Construction
2mm thick sheet steel
Finish Light Grey RAL7035 Semi - Gloss
Features
a P54
Q Voltage Limiter facility
Installation
Plinth mounted, cable entry from below via gland plates
Cabling
Main Negative Bar 12 x 185mm? Copper Cable
Outgoing Negative 6 x 185mm? Copper Cable
Electrical Characteristics & Dimensions
00405
Voltage 1500V
Current 00A
Length 00 mm
1800 mm
Depth 50 mm
255kg

Neutral Cable Link Box -

NetworkRail

APPLICATION OFF LOAD
12kV 400A bolted link in an outdoor enclosure.

Independently tested to:
12KkA for 3sec
28KkA rated power frequency withstand voltage
75kV Lightning Impulse
Cubicle Construction
Material - Stainless Steel
Dark Admiralty Grey BS381C
Features

Q IP55

Q Interlocking on Link Bar-Option

O Door prepared for interlocking
Installation
Frame mounted, cable entry from below via insulating gland plates
Cabling
Incoming 1 x 240mm? Copper Cable
Outgoing 1 x 240mm? Copper Cable
Electrical Characteristics & Dimensions
800398
2kV

Voltage

400A

05 mm

1960 mm

75 mm
158kg

Mounting Frame: 8800408

8800405

8800398
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London Underground
7.7 2 Pole 4kA Disconnection Panel (Cable Marshalling Box) - 8800477

2 Pole, 4kA Marshalling Panel for 4 x 935mm? Copper
Cables in and 4 x 935mm? Copper Cables out , housed
in a steel enclosure.

Segregated Positive & Negative Poles.

Enclosure Construction

Material 3mm sheet steel hot zinc sprayed

Finish Canary Yellow BS381C-L309 Semi-Gloss
Degree of Ingress Protection I1P54

Electrical System
System Voltage 630V DC
System Current 4kA
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8 Railway Switchgear - CONDUCTOR RAIL HEATING

Power Isolation & Maintenance Switchgear Enclosures for:

w

JRF Caoer poxlin
£LA

STV Iherrnmily nesckatect
e o

haating cabis
4
A
L

DC Switchgear enclosures for the following applications:
Conductor Rail Trace Heating Strip switching, isolation & GPRS remote control
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8.1 SD —CRHP DC Conductor Rail Heating Supply Panel SYSTEM- PA05/05191 - 8800463

8800463 - Conductor Rafl Heating System

8800441 8800402
DC Conductor Rall Haating Panel 750V DC Traction Fed Power Supply
TS & Conlrol Panel

for
Conductor Rad Heating Pane:

Runmeg Sad

_Suaning Ret
TS5 DC Comdwctor Rt
(HEATERBTRP 1 : HEATER STR® 2 ]

The System Comprises: Power Supply & Control Panel, Heating Panel & mounting frame

Why 750V DC Conductor Rail Heating System not a Points Heating System?

Heating strips applied to the 750V DC conductor rails have very different requirements to the heating strips on the running rails and
points heating

QO Traction Isolation levels are required between controls and the 750V DC Conductor Rail

Q Traction Grade protection of the Heating Strip (Due to proximity to the Conductor Rail)
Features

Q Derives the control and heating power from the 750V DC Traction supply

O No need for separate DNO system supply

8800463-V01
8800463-V02
8800463-V03

8800463-V04
8800463-V05

b

A'i'he 880463-V03 Standar Assembly consists of:

m Description
TFPS 250W 750V DC Traction Fed Power Supply Panel 750V DC - 24V DC + PLC

Refer to the following pages for further details.
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8.2 SD —CRHP Automated 2P Conductor Rail Supply Disconnector - 250A 750V DC MK V - PA - 8800441
APPLICATION - ON LOAD

Actuator driven Isolation and fuse protection for 2 lengths of conductor rail heating strip
The circuit is protected by four traction grade fuses.

General Features

O Separate sections & 100mm clearance with central barriers EM42 for positive
and negative poles for:

Fuses

Switch Disconnector SD 1

Switch Disconnector SD 2

Statutory safety labels

000D

Construction

Heavy duty GRP cabinets, hot press moulded, reinforced polyester enclosure, Complies

with general requirements for empty enclosures conforming to EN 62208: 2003 (EN

50298: 1999).

Resistance to external mechanical impact: IK 10 (5 joules) conforming to EN 50 102.
External & Internal Colour - RAL 7032 Grey

IP 56 sealing conforming to IEC 529 (EN 60529)

Self-extinguishing conforming to IEC 695-2-1 (960 °C)

Temperature resistance: — 50...+ 150 °C

Resistant to principal chemical agents and corrosive atmospheres & UV light stabilised.
Comply with constraints relating to installation of double insulated panels conforming to
standard IEC 439-1 (EN 60439-1)

QO Front panel has Network Rail approved 3 point locking with a barrel to suit Network Rail.
QO Low profile allowing the enclosure to be mounted close to the track

Q Insulating Gland Plates

Iy Wy

Installation

The switch can be installed by the following methods:
Q Mounting frame (Available from LCS see below)

Q  Wall mounted (Vertical)
Cabling

2 x 240mm? Aluminium incoming Traction Negative cable
1 x 240mm? Aluminium incoming Traction Positive cable
1 x 16mm? Twin core copper cable to each Heater Strip

SD1 Disconnector Features
250A 1000V DC on load / fault make motorised DC21A duty
SD2 Disconnector Features

250A 1000V DC on load / fault make manual DC21A duty
Heavy duty insulated Handle Pad lockable in 'OPEN' or 'CLOSED' positions.

1000V DC Fuses FS1 - FS4

63A Fuses (De-rated to 56A in fuse holders) or 125A Fuses or 160A Fuses depending upon
heater strip type (See Variants below)

Electrical Characteristics

Nominal Current

Nominal Voltage

Dimensions

0
Supply Disconnector 8800441-V03

Supply Disconnector 8800441-V04
Supply Disconnector 8800441-V05
800253 - V02*

* this mounting frame can also mount the 750VDC Track Fed Power Supply 8800402-V02 which is suitable to power and control the

Supply Disconnector

Special Features available on request o

Frame for mounting of CRHP «\’w.
750VDC Track Fed Power Supply (see 8.3) [A
Cable support kit \
Cable lugs '
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8.3  TFPS Track Fed Power Supply 750V DC to 24V DC with PLC Control 150W - 1000W - PA05/05191 - 8800402
APPLICATION

Derives the power from the Conductor Rail and Running Rail of a track supply to power
equipment at the trackside without the expensive DNO supply planning and installation costs.
The unit can accommodate the voltage peaks and under-voltage requirements of a traction
system whilst maintaining a stable supply.

750V DC to 24V DC power supply with high voltage isolation for the extreme traction
environment.

PLC

Ruggedized Industrial Control System & Power Supply

GPRS Modem & antenna

Current Transformer (measuring Heater Current)

Ambient Temperature Sensor

Control Gear

Communication method is GPRS

Remote control of Rail Heater from the Control Centre

Autonomous local control of the Rail Heater using the ambient temperature sensor as a fall-back
in case of GPRS network failure etc.

Monitoring of the Switch position. Notification of Alarms to the control centre.
Monitoring of Heater Current. Notification of ‘out of limit’ operation to the control centre.
Calculation of Power consumed

Logging of data for analysis at control centre

General Features

Separate sections & 100mm clearance with central barriers EM42 for positive and negative poles
for:

Switch Disconnector SD 3

Statutory safety labels

o

Construction

Heavy duty GRP cabinets, hot press moulded, reinforced polyester enclosure, Complies with
general requirements for empty enclosures conforming to EN 62208: 2003 (EN 50298: 1999).
Resistance to external mechanical impact: IK 10 (5 joules) conforming to EN 50 102.
External & Internal Colour - RAL 7032 Grey

IP 56 sealing conforming to IEC 529 (EN 60529)

Self-extinguishing conforming to IEC 695-2-1 (960 °C)

Temperature resistance: — 50...+ 150 °C

Resistant to principal chemical agents and corrosive atmospheres & UV light stabilised.
Comply with constraints relating to installation of double insulated panels conforming to
standard IEC 439-1 (EN 60439-1)

QO Front panel has Network Rail approved 3 point locking with a barrel to suit Network Rail.
Q Low profile allowing the enclosure to be mounted close to the track

Q Insulating Gland Plates

iy Sy Wy

Installation

The switch can be installed by the following methods:
Q Mounting frame (Available from LCS see below)
Q Wall mounted (Vertical)

Electrical Characteristics

sow  [2sow | A
600/750 00/750 A VL
- 400 - 940 r
4 , N
.25
NOTE: other AC & DC outputs are available oo
Dimensions
Height [l Depth
50mm_[320mm
8800402-V02 1000mm 50 mm 20mm
50mm__|l1320mm
1000W 750V/24V DC Supply Panel with PLC 50 mm 20mm |57 kg
8800253-V02 65mm 1750 mm
* The mounting frame can also accommodate the 750VDC CRHP Conductor Rail Heating Panel 8800441-V03 or V04 or V05
L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
www.lcswitchgear.com sales@Icswitchgear.com & Otte"
Cat Product 2023 Rev A Page 138 [ o




Specialists in Switchgear Engineering Design & Manufacture

8.4 SD —CRHP Manual 2P Conductor Rail Supply Disconnector - 1600A 750V DC MK Il - PA05/04652 - 8800441
APPLICATION - OFF LOAD
Manual Isolation and fuse protection for 2 lengths of conductor rail heating strip
The circuit is protected by four 63A traction grade fuses.
Construction
O 5mm and 10mm heavy duty GRP enclosure
O Heavy duty insulated operating handle.
Q  Padlock facilities for both open and closed.
Q Low profile allowing the enclosure to be mounted close to the track
O Insulating Gland Plates
Installation
The switch can be installed by the following methods:
Q Floor mounting frame (see below)
Q Wall mounted (Vertical)
Cabling
2 x 240mm? incoming Traction Negative cable
1 x 240mm? incoming Traction Positive cable
1 x Twin core 16mm? cable to each Heater Strip
Switch Features

Q Switch 4 pole 250A 1000VDC

Q Self-cleaning contacts

Q0  High resistance to short circuit currents -
Electrical Characteristics e

Nominal Current

okVv

250A |
8800441-V06 |
8800441-v07 |

Nominal Voltage

Dimensions

Description

Manual Supply Disconnector
Manual Supply Disconnector
Mounting Frame

0
8800441-V06
8800441-V07

800253

) SD —CRHP Manual 2P Co
APPLICATION - OFF LOAD-FAULT MAKE
Isolation and fuse protection for conductor rail heating strip
Construction
O 5mmand 10mm heavy duty GRP enclosure
O Heavy duty insulated operating handle.
Q  Padlock facilities for both open and closed.
O Low profile allowing the enclosure to be mounted close to the track
Q Insulating Gland Plates
Installation
The switch can be installed by the following methods:
Frame or wall mounted (Vertical)
Cabling
2 x 240mm? cables in and out
Switch Features
Q Large isolation distance
a Self-cleaning contacts
QO High resistance to short circuit currents
Electrical Characteristics

Nominal Volta

Dimensions
Height Weight
1200 mm
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9 Railway GAP JUMPER LEADS, EARTH FAULT TESTING & TOUCH POTENTIAL
MONITOR

Traction grade Conductor Rail Gap Jumpers
Designed to suit the arduous trackside requirements

Touch Potential Monitors
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9.1 TL GJL Conductor Rail Gap Jumper Leads i 8800464

London Underground
APPLICATION OFF LOAD
The Gap Jumper Lead is used to connect a supply to a stranded
(Gapped) Train.
This is where a train current collector shoe (pick up shoe) is no
longer in connection with the power supply conductor rails.
Cubicle Construction
Material Micam EM42
To assist with correct positioning the Gap Jumper Leads are
colour coded Red for positive and Blue for negative.
(This is an LUL colour requirement which could be tailored to suit
other rail networks)
Features
The LCS Gap Jumper Lead design incorporates the following
features:
A shoe assembly that houses the conduction plate with integral
magnets to suit various conductor rails, the cable connection
point, cable restraint gland and conductor rail location guides.
The conduction plate is made from plated Brass which is plated to
provide good corrosion resistance.
Connection force and stability assisted by the use of magnets.
(Previously only the weight of the shoe with support of the cables
by the operator)
Magnets are located within the conduction plate to enable the magnetic field to interact with the conductor rail/s
An insulated lifting handle is positioned towards the top of the connection shoe to allow easy positioning on the conductor rails.
The supply cable enters the shoe assembly horizontally (previously the cable entered via the top of the shoe assembly, hence the need
for support by the operator)
The design allows the re-use of existing cables.
The lift handle allows the removal of the shoe by tilting the assembly to disconnect the magnetic forces. Lift of force 16kgf.
The rail guides also serve to provide a barrier by distance to the magnetic field.
The Gap Jumper shoe fits all 4 of the Conductor Rail profiles used by London Underground including the composite Stainless Steel /
Aluminium rail.

Cabling
The cable connection is made directly to the top of the conduction plate.
Positive Shoe 1 x 50mm? Copper Cable

Negative Shoe 1 x 50mm? Copper Cable
Electrical Characteristics & Dimensions

8800464-V01

I
[Height ~ Wligsmm |
Depth |

Lift of force

16kgf
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9.2 TL EFTB Earth Fault Test Box

London Underground
Application
The Earth Fault Relay Test Set is designed to provide two independently
adjustable 0-500Vdc supplies, one Positive and one Negative about a
common point. Voltages are displayed on digital panel meters.
It is intended primarily for testing the London Underground Traction Earth
Detection (TED) equipment.
The two supplies are in separate robust portable cases for ease of
movement. In normal use the two supplies are linked together to provide
the required functionality. However, the Positive unit may be used on its
own as a single variable dc supply.

Basic Specification

Input: 230Vac 50Hz

Nominal positive output voltage:
High range - +490Vdc

Low range - +285Vdc

Nominal negative output voltage:
High range - —490Vdc

Low range - —285Vdc

Current rating: 0.5A

Preparation for Use
Place the two power supply cases adjacent to each other on a flat
surface, with the Positive (Main) supply on the left and the Negative
(Auxiliary) supply on the right, and open the lids.
On each power supply, ensure that the Mains Isolator is turned to its
‘Off’ (anticlockwise) position, the Mains Input and DC Fault circuit
breakers are in the ‘Off’ (down) position, the Output Range switch is in
the ‘Off’ (central) position and the ‘Output Control’ knob is turned to the
0% (fully anticlockwise) position.
Power Supply Interconnections
Two colour coded output coupling leads are provided with the Test Set.
These are terminated in 4mm plugs with fixed shrouds.
A mains interconnection cable is also provided. This is terminated with
10A IEC60320 C13/C14 connectors.

e Link the yellow 4mm sockets on the two power supplies using the yellow coupling lead.

e  This establishes the common point of the Positive and Negative supplies.

e Link the white 4mm sockets on the two power supplies using the white coupling lead.

e  This provides the positive connection to the Total DC Output panel meter in the Negative supply.

e Link the mains IEC receptacles using the mains interconnection cable.

e  This provides the mains supply to the Negative (Auxiliary) supply.

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
www.lcswitchgear.com sales@Icswitchgear.com otte"
Cat Product 2023 Rev A Page 143 e shou




Specialists in Switchgear Engineering Design & Manufacture

9.3 TL —-TVP Touch Voltage Panels - 8800528
Dockland Light Railwa

The Touch Voltage Relay Panel (8800528-V01) monitors the voltage between the running rails and earth, with regard to a series of
voltage levels and their associated permitted durations advised by Docklands Light Railway and referenced to their curve representing
the body voltage criteria in BS EN 50122-1:2011+A1:2011.

The voltage levels are split into two groups, viz. the lower voltage ‘Warning’ range, and the higher voltage ‘Alarm’ range.

In the event that a particular voltage has been present for a duration exceeding that permitted, then the normally energised Warning
Relay or Alarm Relay, as appropriate to the group, is de-energised, providing a signal to SCADA.

A lamp on the front panel illuminates to indicate whenever the lowest warning voltage level of 60V is exceeded. In addition, a panel
meter displays the current Touch Voltage.

Panel Rating

00000000
Supply Voltage  [l110VDC

Supply Voltage
Supply Current
Supply Inrush

Control Panel Voltage

<15A, 12t <0.6A2s
110VDC & 24VDC

Enclosure Construction

[N

.Amm Sheet Steel
RAL 7035 Light Grey
P54

00mm

Material

Finish

Degree of Ingress Protection
Height

ength

Depth

Weight

—

00mm
10mm
2kg

Materiasl  [Wid4mmsheetSteel 0000 |
[Finish _ WRAL703SLightGrey |
[Degree of Ingress Protection Jllesa |
[Height ~ [W4omm 000
length  [Weoomm 000000
Depth ~ Wtomm 00000000
weight Wk |

7
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10 Railway Switchgear - PLC CONTROL PANELS & MIMIC PANELS

PLC Control Panels & Mimic Panels

COMTRCIZE MERE A S .
LM SAVIMAM - WLAL 1M ITAMSY

PLC & Mimic panels for the following applications:
Automatic Control & Monitoring of Plant and Equipment
Status indication and sequence control
Event history recording
Remote monitoring of equipment (up to 10km)

Hot standby redundancy for high availability
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e
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10.1 PLCS - Railway and Industrial PLC systems - General

APPLICATION

PLC Systems to sequence control and monitor traction power systems which typically comprise Circuit Breakers, Contactors and
Disconnectors where a high integrity control is required.

The systems can be used to apply a hot standby system which can automatically be invoked if a fault is detected.

These systems are often required where a failure would have serious effects on train movements. These losses of trains incur immense
penalties to either the system provider or the System operator.
The PLC can ensure that this disruption is kept to a minimum thus saving considerable amounts of money.

The PLC’s often work with Mimic panels but Mimic panels are often provided for Railway systems even if there is no PLC.
Sequencing

Proven Sequence Control

Hot Standby Redundancy for high reliability

User Interfaces

Configurable Touch Sensitive displays

Mimic panels for clear indication and sequence indication
Monitoring

Full System Status Monitoring

Automatic Monitoring and Control of Plant & Equipment
Environment monitoring, Alerting and Control

Condition Monitoring

Direct Monitoring of Remote Equipment (up to 10km)
Diagnostics and Faults

Diagnostic Information and Fault Finding Guidance

Automatic alerting for Scheduled Maintenance and Servicing
Downloadable History Logs of Events

Networking

Connection to Networks for Remote Control and Interrogation
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gate Cellars PLC ‘Hot Standby’ Suite System — Thameslink - 8800401
NetworkRail

The PLC system has been developed to comply with the Network Rail operations diagram that detailed four suites.

The specific requirements are given in N244 Procurement Specification 22. Ludgate Cellars Contactor Control system Functional
Requirements version 2.0

The key requirements are

O That each suite has a PLC.

QO Thatif as a result of a PLC failure it shall be possible to changeover to off line and standby suite shall continue normal
operation.

O The control of each track Northbound and Southbound shall be fully independent.

Q The system be 100% redundancy referred to as bomb proof or as near as possible.

QO Each suite shall have a local display and shall be capable of
indicating the status of the contactor suite in the other half of the
substation.

This uses a total of 4 PLCs. Two for each direction of traffic. (A and B section
of the substation)

Each PLC has its own HMI (screen), inputs and outputs. Each pair of PLCs is
connected using the various data cables shown. These are fibre optic in
some cases which reduce the risk of interference or noise from unclean
earth connections.

The main interconnecting optic cables are routed differently within the
substation to minimise the risk of damage to both.

Each pair of PLCs is synchronized so that they act as one master and
standby and give full redundancy in the event of a single failure. This gives
the ability for them to change from master to standby very quickly.

The PLC takes track circuit signals to determine which circuit is made and
communicate with the SCADA system which controls the main power
devices in the system.

Enclosure

Steel enclosure painted RAL 7035 grey

Environmental rating IP54

Cable entry arranged through the top

Features

Master / hot stand-by PLC

19" colour touch screen

Digital input and output modules
SCADA interface

SCADA controlled latching relay
48V to 24V DC - DC power supply

OoooO0DO
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DEVICE STATUS OVERVIEW
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Typical PLC Screen Shots

Voltage
Current
Ingress protection

Length
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London Underground
APPLICATION
Mimic for a depot supply system with indication of the power supply configuration and status.
The Mimic Panel System consists of three cabinets:
i Mimic Panel Display Cabinet (located within the DDM office)
ii. Status Monitor Cabinet 1 (located within Switchroom)
iii. Status Monitor Cabinet 2 (located within Switchroom)

The cabinets are interconnected by a two-wire communications link (data-bus) for data exchange.

The cabinet has an engraved front-panel that shows a simple geographic plan of the depot.

Status Indicators on the panel will be illuminated to indicate the status of all monitored equipment.

Incomers / Circuit Breakers (CB)

Uninterruptible Power Supply (UPS) Systems

Emergency Power Off (EPO) Systems

Shed Isolators

Road Power Supplies

Overhead Status Indicators (OSls)

The Mimic Panel Status Indicators (LEDs) are connected to the Output Modules located inside the Mimic Panel Display Cabinet.

The depot equipment Status Signals are connected to the Input Modules located inside the Status Monitor Cabinet(s).

The PLC executes a software program that is specifically written for each depot.

This program is stored on the memory cartridge installed into the PLC. The PLC communicates with the Input / Output Modules via the
Master Module and data-bus.

All depot Status Signals are repeatedly scanned and analysed
every 136mS.

If any Changes of Status or Fault conditions are identified the
audible alarm will be sounded and the appropriate Status
Indicator(s) are flashed.

As used on the BCV Metronet DEISIP Project

Features

[y Wy Wy Wy

Engraved & Filled Aluminium
Welded sheet steel enclosure

IP 52

Painted Grey. RAL 7032

Clear interlocking procedures for maintenance
LED Indication for a long life

110V AC +10%, 50Hz, single phase
Installation

Wall mounted in DDM control rooms

Cabling

Control cabling via un-drilled steel gland plates

Dimensions
8800303
1000mm _|1000mm

260mm

000000 D

800296
000mm
00mm
60mm
0 kg

Length

260mm

260mm

260mm

260mm 260mm

General specification for Mimic Panel for use in London Underground Train
Maintenance Unit.
To generally comply with LUL Document:
V119/BCV/SPEC/C/090/0 Draft and BVLO0O06/E — Addendum, and relevant TQs to
this product.
Purpose of the Mimic Panel
O A system to monitor and display the operational status of the Depot Shore
Supply Equipment.
Q To notify personnel of an EPO (Emergency Power Off) being pressed by
sounding an audible alarm and illuminating the relevant status indicator.

8800439

50 mm

00 mm

60 mm
0 kg
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10.5 CP-FSM - Floor Standing Mimic Panels
Dockland Light Railwa

APPLICATION
Mimic for a transit system with indication of switch
position and power supply configuration and status.
The control panel also acts as an interface between the
SCADA system and the track section/bypass switches and
their track indicators.
The power for all these signals is derived from the Mimic
panel supply.
Features
Q Engraved mimic display
O Clear interlocking procedures for maintenance
Q  LED Indication for a long life -

O Ips4 r
Q  External Colour — RAL7032 Grey

Installation

Floor standing in control rooms

Cabling

Control cabling via un-drilled aluminium gland plates

Dimensions

i

8800422
230V ac +10%
00mm

8800423
230V ac £10%
00mm

8800281
230V ac +10%
00mm
800mm
00mm

(0]0]1¢:4

0

800282

30V ac £10%
200mm
800mm
00mm

(00] 94

8800350

230V ac +10%
00mm
00mm

00mm

(00] 94

Voltage
Length

N

Nlolel-]N N|lo|=]-

o |

o

=

=

N

=
ii

=
IN
=
IN

00mm 00mm
600mm

00kg

o)
o)
=}
=}
3
3

00kg

800424

30V ac £10%

200mm
00mm

800425

30V ac +10%
200mm
800mm
00mm

50kg

8800461

230V ac +10%

1200mm
00mm
Omm

Voltage
Length

D=
ii

8800282 |
EECYERESTA

00

00kg

250kg
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11 Railway Switchgear — ROLLING STOCK

Traction grade Switchgear
Vibration and Shock Resistant to suit the arduous train mounted requirements

DC Switchgear & Switchgear enclosures for the following applications:
Shoegear Isolation
Shoegear Isolation & Bonding

Supply Changeover
L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
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11.1 TM SES - 2 Pole Shoegear Switches — 530 - 2000A 750V DC - 8800148
APPLICATION - OFF LOAD
Selection of third rail shoe gear or shore supplies for disconnecting and Bonding shoe gear during train maintenance.
Switch
(1-2) or (1-0-2) 2 pole Manual Off Load, Traction Specification Compliant
Switch.
Features
a P56
QO Protected for external use
Q 50mm Electrical Clearance
Q Control cable connector
Q Interlocking to suit customer
Installation
Beam mounted, underneath Electrostar trains
Cabling

8800148

3 x 400mm?2 Cable

00

800148-V02

m x 240mm?2 Cable
x 185mm?2 Cable

Electrical Characteristics & Dimensions
8800148

=

(o]

800148-V02

N
o
N
®
N

Voltage
Current
Length

.53kA
45mm
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. ear Isolation Switch - 2000A 750V DC - 8800175
APPLICATION - OFF LOAD
Selection of third rail shoe gear or shore supplies for disconnecting shoe gear during train maintenance.
Switch
(1-0) 2 pole Manual Off Load, Traction Specification Compliant Switch.
Features

a  IP56

QO Protected for external use

QO 50mm Electrical Clearance

Q Control cable connector

O Interlocking to suit customer
Installation
Beam mounted, underneath Electrostar trains
Cabling
3 x 400mm? Cable
2 x 240mm? Cable
1 x 185mm? Cable
Electrical Characteristics & Dimensions

8800175
Voltage 750V
Current

Length 45mm
06mm

00mm
13kg

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
www.lcswitchgear.com sales@Icswitchgear.com otteo{:w
Cat Product 2023 Rev A Page 152 e




Specialists in Switchgear Engineering Design & Manufacture

11.3 TM PSIS -1 Pole Pneumatic Shoegear Disconnectors - 800A 750V DC
APPLICATION — OFF LOAD, FAULT MAKE
Bonding shoe gear during train maintenance on Eurostar Rolling
stock
Switch
SF 1 pole Pneumatic Off Load/Fault Make
Traction Specification Compliant Switch
Features
Q High Shock resistance
Q Vibration resistance
Q Large number of operations
O Pneumatic
Installation
Mounted on-board Eurostar trains

Electrical Characteristics & Dimensions
8800018
Voltage 50V
Current .6kA
Length 35mm
00mm
250mm

g

114 TMPSCS — 1 Pole Pneumatic Shoegear Changeover Disconnectors — 2000A 750V DC
APPLICATION — OFF LOAD

1 pole switching of high-power circuits, where a high short circuit withstand and high voltage isolation is required.
Selection of third rail shoe gear or shore supplies for disconnecting and shoe gear Bonding during train maintenance.

Switch
(1-2) 1 pole Pneumatic Off Load
Traction specification compliant switch
Features
O High Shock resistance
Q Vibration resistance
Q Large number of operations
O Pneumatic
Q 50mm Electrical Clearance
Installation
On-board trains
Electrical Characteristics & Dimensions
800160
Voltage 750V
Current

Length 10mm
25mm
245mm

{3
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115 TMTMST — 1/ 2 Pole Pneumatic Shoegear Changeover Disconnectors — 2000A 750V DC
APPLICATION - OFF LOAD
Changeover Filter Switch for the TMST (Channel Tunnel) rolling stock. A single pole (top) and double pole (bottom) stacked pair of
switches for high-power circuit selection, where a high short circuit withstand and high voltage isolation is required.
Switch
(1-2) 1 pole Pneumatic Off Load
(1-2) 2 pole Pneumatic Off Load
Traction specification compliant switches
Features
O High Shock resistance
O Vibration resistance
Q Large number of operations
O Pneumatic
Q 30mm Electrical Clearance
Installation
Integrated into the power changeover system of TMST
(Channel Tunnel) trains
Electrical Characteristics & Dimensions
800033 8800034
50V 50V

o]

NMNREEBR
0Q >

Voltage
Current

No of poles
Configuration
Length

1-2) 1-2)
10mm 40mm
00mm 00mm
60mm 35mm
k

~

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
www.lcswitchgear.com sales@Icswitchgear.com ottei:w
Cat Product 2023 Rev A Page 154 e




Specialists in Switchgear Engineering Design & Manufacture

12 Railway Disconnectors

Traction Power Isolation & Bonding

12.1 Switch Finder

ON LOAD Number A.C. D.C.
Range Switch Type or of Current Voltage Ficel Current Voltage
OFF LOAD Poles Range Range Range Range
A kA kv kv Hz kA kA kv kv
Max-E-Switch | D sconnectors & 1to6 | 1250 | 4.00 |1.50 175 | 1.25 | 4.00 | 1.50
Changeover
Di LOAD
FA isconnectors & OFFLOA 1to6 | 500 | 6.30 |3.00 175 | 0.5 | 6.30 | 3.00
Changeover
F Disconnectors & 1to6 | 500 | 6.30 |7.20|12.00| 175 | 0.5 | 6.30 | 7.20 | 12.00
Changeover
Heavy duty off load
ODXxL** . ON LOAD 1 200 7.50 [1.00| 1.50 [50/60]0.200 | 7.50 | 1.00 | 1.50
disconnector
Heavy duty off load (Fault Make)
SF * . ¥ y lto2 200 7.50 [1.00| 1.50 [50/60|0.200 | 7.50 1.00 1.50
disconnector
osxL Ziic?::eﬁtrsz 1 - - - | 0.8 | 630 100 | 1.50
DC Load break ON'LOAD
IF . 1to2 - - - - 0.8 6.30 | 1.00 | 1.50
disconnector

If you have other, switchgear requirements please consult Technical Sales
* ODxL disconnectors are capable of fault make, which makes them ideal for Earthing / Bonding applications.
*** Refer to Technical Sales for details.
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12.2 Max-E-Switch — Railway AC / DC Disconnectors to BS EN 50123

TECHOV Range 1250 — 4000A 1500V AC / DC

Construction
Off load isolator and changeover disconnectors specifically designed and tested to comply

to:
BS EN 50123 & BS EN 50124 Railway Standards
Features
Q Stainless steel parts
Q 1to6 poles [|% o
O Clearisolation distance between contacts
O  Switch design produces stable temperature rise characteristics
Q High short circuit current withstand
QO Flexible foot mounting Unistrut compatible
Design

Q Self-cleaning silver-plated contacts
O Insulating parts made from highly durable materials
QO Spring tensioned twin blade contacts provide excellent electrical contact
Applications
Isolation of railway installations where a high voltage withstand is required
Electrical Characteristics AC & DC
Rated thermal current in accordance with BS EN 50123 i.e. maximum temperature rise of 70°C

AC Rated Thermal current A 50/60 Hz
DC Rated Thermal current Ine
Nominal voltage Un:

Rated voltage Une

Rated insulation voltage Unm
Overvoltage category

Pollution degree:

==
o |tn
==
o |tn

2.3

N
w
<

4

<
N
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Dielectric Voltage Withstand @ 50Hz for 1 min.

Dielectric Voltage Withstand / Aux contacts @ 50Hz for 1 min.
Rated impulse voltage Uy;

Rated Peak Current Iss

Rated short circuit capacity Iycw for 250ms.

NIN]|T©

20

2500 |
2500 |
23 |
[ [T
ElE
Cl
EAl
140

(10,000 ]
iZ

ulo
N

Rated short circuit capacity Iycw for 300ms. 57
Maximum operating temperature
Mechanical endurance in cycles

Switch Configuration

10 Sl I o o
HEHEHEEEEENEEEER

000 10,000

w
j 8
b4 o

0 i 2
o/ ° o—0 —o0—0 o003,
Disconnector (1-0) Changeover (1-2) Changeover Disconnector 3 Position Changeover
[there is no isolation gap between (1_0_2) (1.3_2)
position 1 & 2]

Options
Q  Auxiliary Microswitches
Q Interlocking cam
QO Interlocks
O  Padlocking facilities
De-rating
For higher frequencies or high ambient temperatures, please consult technical sales
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12.3 FA - Disconnectors & Changeover AC / DC Disconnectors
Standard Range 500 — 8000A 3000V AC / DC up to 175Hz

Rated Insulation V Rated Thermal Current |
3.0kV - AC/DC 500-6300 A -AC
7.2 kV - AC/DC 500 — 8000 A - DC

Construction
The FA off load switch conforms to: - IEC 129, IEC 694 & IEC 77
Features
Q 1to6 poles
Q Visible breaking with a large isolation distance between contacts
QO The contacts are specifically designed to produce stable temperature rise characteristics
O High short circuit current withstand

Q Self-cleaning contacts
Q Insulating parts made from glass reinforced polyester (VO level to UL94)
Q Silver plated contacts
O Knife blade contacts provide good electrical contact, because the knife blades provide two contact
surfaces (one each side of the blade) unlike a contact point in a pressure system. Therefore, the
temperature rise is reduced.
Applications
Isolation of electrical installations where a high short circuit withstand is required.
Hoists and Handling
Isolation of industrial cranes using DC electric motors
Inverters and Rectifiers
DC supply isolation of excitation circuits of generators.
Isolation of rectifiers and inverters, it is possible to isolate the DC and AC simultaneously with one operation.
Electric Traction
Subways, tramways, trolleybuses, and railways
Fixed equipment: distribution of power from substations and track sectioning.
Rolling equipment: - general isolation of traction power or Earthing of shoe gear.

Switch Configuration
J;Z LZ

0
0—0/0—' 0 0O—— —O0— 0
1 1

Ba

Disconnector (1-0) Changeover (1-2) Changeover Disconnector 3 Position Changeover
[there is no isolation gap between (1-0-2) (1-3-2)
position 1 & 2]

Electrical Characteristics AC & DC
Rated thermal current in accordance with IEC 408 i.e. maximum temperature rise of 70°C
Rated Thermal current A 50/60 Hz AC
Rated Thermal current A DC
No of Poles Available
Dielectric Voltage Withstand @ 50Hz for 1 min. kV
Dielectric Voltage Withstand / Aux contacts @ 50Hz for 1 min kV

2 2

0 |
EER

[~ o S
o (=) (=]
(=]
(=)

Impulse Voltage Withstand (IEC 694) 1.2/50us kV
Rated short circuit capacity kA 1° wave peak value

[
w
o

20 |

Rated short circuit capacity kA | r.m.s. for 1 sec.

3

N
A|O
o

Maximum operating temperature 2C
Mechanical endurance in cycles

De-rating
If the frequency is between 60 & 175 Hz a 5% de-rating factor should be applied.
For ambient temperatures over 402C the de-rating percentage is = 1 0 = Ambient Temperature of the environment

V[(110-6)/70]
Please consult Technical Sales: -
. Rated Insulation voltage = 7.2kV, 12kV & 24kV
e  Greater mechanical endurance.

Available options
i Sl

Electric motor or actuator drive Pneumatic drive Special interlocking requirements
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12.4 Otter DC Switch - OS1L - OS7R

The latest range of Otter switches and disconnectors is designed for high
current DC applications including but not limited to; rail, trams, renewable
energy, electric vehicle charging, DC distribution networks and industrial
processes e.g. aluminium smelting, arc furnaces.

The modular design adapts to various functions including isolation, fault
making and load breaking. Designed and manufactured to high quality
standards and comprehensively tested, ensuring high reliability and minimal
maintenance. The switch can be offered as a standalone product, with or
without a motor drive, or as part of a full switchgear assembly.

SPECIFICATIONS
Load Break/Make Switch capable of Making on Fault
Type tested to BS EN 50123-1 & 3 / IEC 62497-1 / IEC 61992-1
Fast acting over-centre spring mechanism Manual or motor driven options
High performance double break contacts
Separate current carrying and current breaking contacts
800A to 4400A Normal current rating depending upon number of modules installed.
Position indication by micro switch or auxiliary switch in addition to visual indication.
Ultra-low smoke insulation material (LU approved)
Left hand, right hand and double pole options

Rated Voltage 1800VDC
Rated Insulation Voltage
Overvoltage Level (BSEN 50123-1)
Rated impulse withstand voltage
Power frequency withstand voltage
Categories (BSEN 50123-3)
Normal Current
Making Current
Breaking Current
Withstand Current
Mechanical Endurance
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.0/14.4kVp
5.

Ul

/6.6kV

800 - 4400A

Up to 65kA

Up to 13.2kA

Up to 70kA / 100kAp 250ms
M2: 10000 Operations

VARIANTS / NOMENCLATURE

Otter - Switch Series

S = Switch (Arcing contacts)

Number of current carrying modules (1 to 7)
L/R Left or right hand configuration

OS7L

” ‘

Tomm

OSxL & OSxR- Switches

Rated Thermal current A
Number of current carrying modules
Number of breaking modules
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Approx. length mm 0]
Approx. height mm 00 500
Approx. depth mm
Weight kg
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12.5 Otter DC Disconnector - OD1L - OD7R

The latest range of Otter switches and disconnectors is designed for high current
DC applications including but not limited to; rail, trams, renewable energy, electric
vehicle charging, DC distribution networks and industrial processes e.g. aluminium
smelting, arc furnaces.

The modular design adapts to various functions including isolation, fault making
and load breaking. Designed and manufactured to high quality standards and
comprehensively tested, ensuring high reliability and minimal maintenance. The
switch can be offered as a standalone product, with or without a motor drive, or as
part of a full switchgear assembly.

SPECIFICATIONS

Disconnector Off Load, capable of Making on Fault

Type tested to BS EN 50123-1 & 3 / IEC 62497-1 / IEC 61992-1

Fast acting over-centre spring mechanism Manual or motor driven options

High performance double break contacts

800A to 4400A Normal current rating depending upon number of modules installed Position indication by micro switch or auxiliary switch
in addition to visual indication. Ultra-low smoke insulation material (LU approved)

Left hand, right hand and double pole options

1800VDC
.3kV
ov4

12.0/14.4kVp
5.5/6.6kV

Rated Voltage

Rated Insulation Voltage
Overvoltage Level (BSEN 50123-1)
Rated impulse withstand voltage

N

Power frequency withstand voltage
Categories (BSEN 50123-3)

Normal Current

Making Current

Withstand Current

Mechanical Endurance

800 - 4400A
Up to 65kA
Up to 70kA / 100kAp 250ms

M2: 10000 Operations

<

VARIANTS / NOMENCLATURE

=
L/

DIMENSIONS
oD4L

| o |
| D |
LR

=

IR
2 o/ g :
b Q 9

3

[
o
°

3

ODxL & ODxR- Disconnector

Rated Thermal current A
Number of current carrying modules

Approx. length mm
Approx. height mm
Approx. depth mm

Weight kg
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12.6 SF — Off Load, Fault Make AC / DC Disconnectors

Standard Range 800 — 7500A 1000 or 1500V AC / DC
Construction
The SF off load / fault make switch consists of:
The disconnector unit which carries the rated current of the switch via an assembly of knife blades and
jaws mounted in parallel
Features
O Visible breaking with a large isolation distance due to the opening angle of 90°
QO The contacts are specifically designed to produce stable temperature rise characteristics
Design

O Insulating parts made from glass reinforced polyester.

O  Stainless steel springs, mechanism and clamps.

O Silver-plated thermal contacts.

O Thermal contacts with knife blades and jaws, providing:

a) Better electrical contact, the knife blades - jaws system provides two contact surfaces (one
each side of the blade) unlike a contact point in a pressure system. This minimises the switch
temperature rise.

b) Better short circuit withstand current is obtained using the dynamic electric-force that
results from the shape of the blades.

Applications

Hoists and Handling

Isolation of industrial cranes using DC electric motors

Inverters and Rectifiers

DC supply isolation of excitation circuits of generators.

Breaking and isolation of either the rectifier or the inverter (isolation for repairing one unit without
interruption of the others)

For the above applications, it is possible to isolate the DC and AC simultaneously with one operation.
Electric Traction

Subways, tramways, trolley busses, and railways

Fixed equipment: - distribution of power from substations and track sectioning.

Rolling equipment: - general isolation of traction power.

Electrical Characteristics AC & DC, Configuration & Weight
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Rated Thermal current A
Rated Insulation Voltage V
Number of current carrying poles
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Approx. length mm

Approx. height mm

Approx. depth mm

Weight kg

Mechanical Endurance Cycles
Dielectric Voltage Withstand

@ 50Hz for 1 min. V

Rated short circuit making capacity kA
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Rated Thermal current A 500
Rated Insulation Voltage V

Number of current carrying poles
Approx. length mm

Approx. height mm

Approx. depth mm

Weight kg

Mechanical Endurance Cycles
Dielectric Voltage Withstand

@ 50Hz for 1 min. V

Rated short circuit making capacity kA
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Please consult Technical Sales for switch characteristics: -
Rated Insulation voltage = 1500V & 1800V
800 - 2500A versions are available in 2 pole versions and other multi-pole combinations are available for AC applications.
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12.7 IF — Load Break DC Disconnectors
Standard Range - 800 to 6300A - 1000V or 1500V DC
Construction
The IF load break switch consists of two separate switch units assembled along the same
shaft and connected to the same drive mechanism:
The disconnector unit which is an assembly of knife blades and jaws, mounted in parallel.
These carry the rated current of the switch.
The load break unit provides the final load interruption through arc quenching chambers.
Features
Q Visible breaking with a large isolation distance because of the opening angle of 90°.
QO Total separation of the current carrying and breaking functions. This allows the
contacts to be specifically designed for these different requirements, resulting in
stable temperature rise characteristics and high current breaking characteristics.

Design

O Insulating parts made from glass reinforced polyester.

O Stainless steel springs, mechanism and clamps.

Q  Silver plated thermal contacts and breaking contacts on silver discs

Q Thermal contacts with knife blades and jaws, providing:

a) Better electrical contact, the knife blades - jaws system provides two contact surfaces (one each
side of the blade) unlike a contact point in a pressure system; therefore the temperature rise is
reduced.

b) Better short circuit withstand current is obtained using the dynamic electric-force that results
from the shape of the blades.

Applications

Electric Traction

Subways, tramways, trolleybuses, and railways

Fixed equipment: distribution of power from substations and track sectioning

Rolling equipment: general breaking and disconnection of traction power

Hoists and Handling

Isolation of industrial cranes using DC electric motors

Inverters and Rectifiers

DC supply isolation of excitation circuits of generators.

Breaking and isolation, of either the rectifier or the inverter (isolation for repairing one
unit without interruption of the others).

For the above applications, it is possible to isolate the DC and AC simultaneously with
one operation.

Electrical Characteristics DC, Configuration & Weight

00

Rated Thermal current A

Rated Insulation Voltage V
Number of current carrying poles
Number of breaking poles
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Approx length mm

Approx height mm

Approx depth mm

Weight kg

Rated Breaking Capacity

Recovery Voltage (Ur)V *

Peak let Through Current (Ic) A

Time Constant ms

Electric Endurance Cycles (1000V = 5000A -
L/R 20ms) **

Mechanical Endurance Cycles

Rated Short Term Withstand Current 1 min. A
Rated Short Term Withstand Current 2 hr. A
Rated conditional short circuit current (Peak
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Rated short circuit making capacity kA **
* The recovery voltage is 10% higher than the working voltage; it is the voltage, which appears across the terminals of a pole during
breaking capacity tests, after the breaking of current.
** These values are minimum values since the switch was not been tested to a greater numbers of cycles.
Please consult Technical Sales for:
Rated Insulation voltage = 1500V or 1800V
L/R =20ms
800 - 2500A versions are available 2 pole

They have twice as many current carrying poles and breaking poles.
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13 Railway Fuses

Conductor Rail Fuses

Pantograph Fuses
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13.1 Conductor Rail Mounted Fuse Assembly - 8800219

The rail mounted fuse box is a custom designed and machined
composite assembly, to meet the customer specification. The fuse box
houses, 20 x 127 fuses of differing current ratings depending upon the
application.

Installation

The box must be fixed using the mounting facilities provided on a level
surface, squarely to eliminate mechanical distortion and secured with
the fixings provided.

Orientation

The box must be mounted horizontally.

Ingress protection

The installation company must ensure that the cable entry provisions to
the box maintain the specified level of ingress protection.

Power Cables

The 1 x 4mm? triple insulated cable enters via the gland at the end of
the box.

Connection is made using the screw connection to the fuse lug
provided.

Electrical Characteristics

System Voltage 630 or 75
Nominal Voltage Rating 1000 VDC

5kVAC (5000 VAC)

Box Construction

Composite
P 65

.5 kg
6 mm

Approximate Height
Approximate Width
Approximate Depth

Variants & Part Numbers

62 mm
2 mm

= DANGER  Xoonmsce X Ko XX - XA xuous XXX
i iy
gf;
e XX\XV DC KXEAXXX KXXXXEXK = l:ll EXKXEX X EXEXXEXXXX UQDNVO
Text'A' Text 'C', 2 posns Text 'B', 2 posns
Label Variation for Versions 8800219-V02 - V09 Adaptor kit

LCS Part No
800219-V00
800219-V01
800219-V02

Text ‘A’ Text ‘C
Adaptor Kit * -

tandard I
[TeD_FUSE RATING D8 AMP

TED Fuse Rating 800mA
(Formerly 8800219A)

Tunnel Lighting — Fuse Rating 6 Amp
(Formerly 8800219B)

urrent On Line relay — Fuse Rating 1A
Bleed Resistor — Fuse Rating 2A
Tunnel Lighting — Fuse Rating 1 Amp

TED — FUSE RATING 0.8 AMP

(o) Ko
wlw

8800219-V02
8800219-V03

8800219-V04

50
8800219-V05

8800219-V03 -
- 50

(o))
w
(@]

8800219-V04
800219-V05

8800219-V06

8800219-V07
800219-V08
TED Fuse Rating 800mA 800219-V09

* Adaptor kit is required for use with composite conductor rail

Adaptor kit

Composite conductor rail requires an adaptor kit to allow the fuse box to fit the profile of the rail.

This kit is Part No 8800219-V00 and is shown in the picture.

~N

II

8800219-V06 750
8800219-V07 750
8800219-vos B N7%0
8800219-V09 750

Tunnel Lighting — Fuse Rating 5 Amp
tandard

&

T -
,I'I
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Fuses

No Fuses are supplied with the Rail Mounted Fuse Assembly.
These need to be purchased separately to suit the circuit

requirements. Refer to table below for fuse sizes available.

Spare 20 x 127 Fuses

Fuse Assy Part No

(o]

800219
800219

(o]

(o]

800219

Suffix

il

Suffix

il

Rating of Fuse
(A)
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.

Part No With

Indicator
51397
54825

56105
60911

60912
55269

Part No W/O

Indicator
56167
56168
56169
56080
56170
56171
56172
56173

56174
56175

[

= wu WIN ==
o o ~lolun]|o
o o

8800176

13.2 Pantograph Fuse Boxes 1000A 1900V DC -
Application
DC Traction fuses in roof top pantograph mounting box
Traction Grade Fuse rated 1000A 1900V DC

O IP56 Enclosure

Q Stainless Steel

Dimensions
I

8800111

13.3 Custom Fuse Assemblies 1000A 1900V DC -
Application

Fuse assembly, including, mounting and termination kit
Designed to replace obsolete fuses using the existing mountings
Traction Grade Fuse rated 1000A 1900V DC

Dimensions
I
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14 Railway AC & DC Contactors

DC Contactors

'

L {H T

LT
LTS
LT

2 Pole Contactors
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14.1 CBFEC 75

Standard versions
1 to 4 single pin main poles with silver pad contacts.
Closing electromagnet mounted on the right side of the poles, and laminated magnetic circuit.
Control circuit supplied from an AC source:
Q  For currents 400 (1 to 4 poles), 500 and 630 (1 to 2 poles), without economy resistor.
Q Over, rectified and power-saved current via a rectifier mounted on the contactor.
Q Control circuit supplied from a DC source: power-saved circuit with economy resistor.

Mechanical locking: vertical type.
Auxiliary contacts

O 2 NO + 2 NC available on D blocks on the whole range (2 extra D blocks can be mounted on request).

Q Control circuit supplied from an AC source: one M block, form F2.01Y, on calibres 500 and 630, from 3 to 4 poles
and on calibres 800 and 1000; from 1 pole as control circuit is rectified and coil power -saved via 1 NC overlap contact, 1 NO + 1 NC free
auxiliary contacts.
Control circuit supplied from a DC source: on the whole range, one block type F2.01Y with one NC overlap contact for inserting the
economy resistor and 1 NO + 1 NC free auxiliary contacts.

Options
O NO or NC delayed block, TP 86 type (this one also includes 4 free instant contacts, i.e. 3 NO + 1NF).
O Addition of D type and M type auxiliary contact blocks according to different versions.
O Device to hold the contactor closed in case of untimely micro-cuts for contactors that are not equipped with a mechanical
latching.

O Mechanical latching with single or double electrical release.
Q Self-protective device for the release coil(s).
Q Metallic support for ‘Ronis type’ lock (lock not supplied).
O Horizontal or back-to-back mechanical locking.
Q Poles of different currents and supplied with different currents.
CB 75400 to 1000 A
Technical features CBFC 75 400 to 1000 A
DC contactors = =
Standargs: IEC 947-4-1 Ue.up to 2000:-V— =§=
I N C=FC Type 75 ==
400
_Thermal nominal current(il DC_1 A £00%
"Nominal ins msulnnng voltage v
saction mm? {240 TILIY
Nomlnal operating voltage v
Maximum controlled powers
voltage V220250 |440500 220250 4400500 220:250 |440500 |22025¢ 440500 220250 |440:500
DC2-DC_4 uty oydle KW 90 1180 10 220 110 220 1178 350 175 1350
Short-time current, t = 40°C
is KA |10 2 3 124 %
5 kKAl4S 75 ! i 125
10s KA13.25 |74 5
155 kAI27 4 |6
05 KA19 4 14
Tmn KA[1.4 78 65
o KA|D:88 ] B 3
0mn kA|062 .79 0.32 138 &
Allowable overcurrent / time kAefls|4.55 785 655 15 255
Current switch-off rating L/R = 15 ms.
voltage aplied V/|500 (700 {1000 /500 [700 1000 500 (7001000 500 700 [1000 500 [700 [1000
Single-pole A8 B 8 13 )
. KA
thiee-poie

Current switch-on rating LR = 15 ms &
‘Mechanical endurance mdlions of operations |3

Conltrol circult

Nominal voltage _AC, 50 Hz V[24-48- 110- 127-220- 380500
V2449115220 440500
Maximum consumllom Innshiold
P VA| 2000175 2000175 20001175 [500/30 500730
F VA 2000175 2000225 25007225 1500730 500/30
& VA 2000175 525/30 525/30 |750/66 750/66
4P VA| 2000175 525/30 525/30 (750766 750/66
oc i3 300126 400/26 300/26 500/30
F.d 400/26 525/30 525/30 500/30
Ed 400/26 525/30 525/30 [750/66 750/66
[ “W[525/30 525/30 525/30 750766 750/66
Average time of operation at nominal \cllage »
‘Constant L/R rate of clcclromm opendosed | !
“Closing time at Un ms |40 40 40
ms|90 %0 30 [120 120
Opening time at Un betvren cor g of cortacts
AC ms |20 ) 20
e ms|25 > 25 138 =
11) In cpen ar. *Farctor 10 b appbed to the comactor for poles connsctad in paralel, this
12 bold type radngs: rectitied and poweesaved cartrul arut vitage factor aready incudes a safety mangin:
13) dhockes aro warranted up 1o & network cwroad of 3 Un effaient.
14) chainng Bee b maasared from the time of sy of the deasing ool unti Zpoes inpariel | 3 paies 0 paralel
e me of contazt of the man poes. Cpening Bme is messured from [ Ithlpilex2:038 |1 1 pokl ¥ 3x0.75
lhe mec‘ supply of the trppng cof unti the sme of separation of the +Tha cusrent sitch-ofl raing & palss cannactad in piralel refmains tha
s.o»mm Tastng woltage sseecing 10 Insdaion altage con raach By WM A e dinghy ol
500 . plasse oo . apest. *Mamum corsumpsons:
ek dmeroies nd ey, Eoparaeng: i
oy o fo 0t contrD it mourfed 07 1 contactoe
°" :r;:;u:(z*::?:u: ““u“ B e  pow e
104 For technizal features of opening poles, see p. 70
108
112
1.19
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142 CBC71

Standard versions
1 to 4 single pin main poles with copper contacts for calibre 1250 A (silver pad contact on request) and silver contacts for calibres 1600
and 2000 A.
Arc-blowout coil operates only during opening.
Closing electromagnet mounted on the right side of the poles, solid iron magnetic circuit with 2 coils.
- control circuit supplied from an AC source via a rectifier and power-saved coils (device mounted and cabled on the contactor).
- control circuit supplied from a DC source with power-saved coils (device mounted and cabled on the contactor).
Auxiliary contacts
O two M type contact blocks with 3 contacts 3 NO + 3 NC, instant contacts or form to be specified when you order.
O number of M type contact blocks can be increased to 6 blocks.
Mechanical locking - vertical type.

Options
Q  Silver pad contact pins for current 1250 A.
O NOor NC delayed block TP 86 type (this one also includes 4 free instant contacts, i.e. 3 NO + 1 NF).
O More than 6 M type contact blocks can be mounted on the contactor by mounting them below the contactor to reduce its total

dimensions.

O Device to hold the contactor closed in case of untimely micro-cuts for contactors that are not equipped with a mechanical
latching.

Q Mechanical latching with single or double electrical release (does not change the total dimensions of the contactor).

Q Self-protective device for the release coil(s).

O Metallic support for «Ronis type» lock (lock not supplied).

QO Horizontal or back-to-back mechanical locking.

QO Poles of different calibres and supplied with different currents.

QO Poles without magnetic blowout.

Q Reinforced insulation.

O Double insulation for specific applications.

Q Tropical treatment n° 2.

CE 71 1250 to 2000 A

Technical features CBC 71 1250 to 2000 A
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15 LVAC Control & Distribution Panels, Current On Line Relays, DNO Panels, &
Indicators

Standard and Custom Built Control Panels & Indicator Units

.Vl j
‘-"'I II'!
l|
'__A

Switchgear enclosures for the following applications:
Circuit Protection & Isolation
Circuit Isolation & Bonding
Supply Changeover
Tunnel Lighting Distribution & Current On Line Relays
Trackside Indicators
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15.1 LVAC Two Panel Switchboard —300A 415V AC 3ph 4 Wire — Network Rail No PA05/02022 - 8800215
NetworkRail

APPLICATION - ON LOAD

The equipment comprises a 2 panel changeover switchboard to Railtrack PLC specification RT/E/S/21026, and is intended to maximise

the reliability of the 415 V AC domestic supply by using automatic selection to choose between a DNO and a Railway supply.

Incoming and Outgoing Isolators

Type 4 pole rotary type load break switch
Rating 315amps AC23 690V
Fuse Switch
Type 4 pole rotary type fuse switch (with 3 fuses + link)
Rating 315amps AC23 690V
Contactors
Type 3 pole bar type contactor
Rating 300 amps AC3 660V
Features
a P54

Q Modular Form 4 design (up to type 7)
O Mechanically and Electrically Interlocked
Q  Fully Automatic
Installation
Floor mounted in substations or control rooms.
Electrical Characteristics & Dimensions
8800215

Voltage
Frequency OHz
Current 00A

Length 580mm
405mm

Depth 30mm

Weight 00 kg

50 to 300A Two Panel Switch boards are available in 415 or 440V versions, contact technical sales.

15.2 LVAC Three Panel Switchboard — 200A 650V AC 1ph 50Hz - Network Rail No PA05/02022 - 8800195
NetworkRail

APPLICATION- ON LOAD

The equipment comprises a 3 panel changeover switchboard to Railtrack PLC specification RT/E/S/21026, and is intended to maximise

the reliability of the 650 V AC signalling supply by using automatic selection to choose between two Railtrack supplies and a separate

DNO supply.

Incoming and Out Going Isolators, and Bus Section Switches

Type 3 pole rotary type load break switch
Rating 200amps AC 690V
Fuse Switches
Type 3 pole rotary type fuse switch
Rating 200 amps AC 690V
Contactors
Type 4 pole clapper type contactor (poles connected in series pairs)
Rating 200 amps AC3 650V
Features
a P54

Q Modular Form 4 design (up to type 7)
Q Mechanically and Electrically Interlocked
a  Fully Automatic
Installation
Floor mounted in substations or control rooms.
Electrical Characteristics & Dimensions
8800195
Voltage 50V
Frequency OHz
Current 00A

Length 100mm
Height 405mm
Depth 30mm
Weight 600kg

50 to 200A Three Panel Switch boards are available, contact technical sales.
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15.3 LVAC —-NEW - Modular Changeover Switchboard Range - Network Rail No PA05/02022 — 8800536, 8800537
Four pole (3P+N) AC switchboard with LVAC Changeover Switchboard Range changeover function from a primary Railway/Regular supply
to a secondary Railway/Regular supply or a DNO*/Generator supply when the primary Railway/Regular supply is lost.

The switchboard feeds outgoing circuits; which some can be critical.
When a supply is lost the system changes over to an available supply to keep the outgoing circuits in use.
The switchboard can be disassembled for easy transportation and installation into limited access switch rooms.

‘Two Panel’ LVAC Changeover Switchboard ‘Three Panel’ LVAC Changeover Switchboard

L |
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Tyzécof Dimemsiom

Haight - From 2420
With = From 2450mm
Depth = Fromn MOmm

The LVAC Changeover Switchboard current design can accommodate up to 400V-440V 300A AC.

The system can provide a maximum of three bottom entry incoming supply circuits. The first being railway/regular supply 1, then
railway/regular supply 2 and a DNO/generator supply; railway/regular supply 1 has priority.

Each supply section consists of an incoming 4 pole Switch Disconnector followed by a 3 pole contactor and then an isolating 4 pole Switch
Disconnector.

The outputs from the isolating Switch Disconnectors feed wired bus radial circuits and these are can be bus coupled with four pole bus
isolating Switch Disconnectors.

The bus feeds the outgoing supply circuits, via four 4 pole Fuse Switches or 4 pole MCCBs
Associated equipment includes provision for energy meters. These measure the total
energy consumption of supplies and can allow remote reading with GSM.

Other equipment can include an analogue voltage transducer, phase loss relays for both
incoming and outgoing supplies and synchronisation relays for comparing the supply
voltages.

SCADA Features:

Incoming Supply Monitoring

Outgoing Supply Monitoring

Contactor Status

Remote Contactor Control

000D

The compartments provide segregation between different parts of the circuit. The
modular design allows for additional output compartments to be configured if required.
The product is provided with a frame that all of the compartments are fixed to.
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Standard modular approach with flexible output options.
High-power hard wiring kept simple - Compartment — Wired Bus Chamber - Outputs.

Low power control wiring between compartments configured using multi-core cable between dedicated terminal rails.
Can be disassembled for easy transportation and installation.
The compartments provide segregation between different parts of the circuit.

The modular design allows for additional output compartments to be configured if required.
The product is provided with a frame that all of the compartments are fixed to.

Part No

8800536-V01

2 Panel Switchboard 4 Outgoing Feeds
Current 250A

Length 2800 mm

Height 2470 mm

Depth 400 mm

Weight 710 kg

8800536-V03
8800536-V04

8800536-V05

8800537-V01

Proposal Panel designs to meet your site requirements and number of outgoing feeds

2 Panel Switchboard 6 Outgoing Feeds
Current 250A

Length 3200 mm

Height 2470 mm

Depth 400 mm

Weight 780 kg

2 Panel Switchboard 10 Outgoing Feeds
Current 250A

Length 3200 mm

Height 2470 mm

Depth 400 mm

Weight 840 kg

2 Panel Switchboard 8 Outgoing Feeds
Current 300A

Length 2900 mm
Height 2470 mm
Depth 400 mm
Weight 900 kg

2 Panel Switchboard 6 Outgoing Feeds
Current 200A

Length 2450 mm

Height 2470 mm

Depth 400 mm
Weight 750 kg

3 Panel Switchboard 9 Outgoing Feeds
Current 200A

Length 3700 mm

Height 2370 mm

Depth 355 mm

Weight 950 kg

Please Consult LCS for:

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES

www.lcswitchgear.com
Cat Product 2023 Rev A

+44 (0) 1273 770540
sales@Icswitchgear.com

MOtter,



Specialists in Switchgear Engineering Design & Manufacture

15.4 LVAC 2 Panel Modular Switchboard —100A 400/440V AC 3ph 4 Wire — Network Rail No PA05/02022 - 8800487

NetworkRail
The system comprises two incoming 400V-440V 100A AC supply circuits. Each consists of an incoming 4 pole 690V 100A Switch-
Disconnector followed by a 3 pole 660V 100A contactor and then an isolating 4 pole 690V 100A Switch-Disconnector.
The outputs from the isolating Switch-Disconnectors feed a bus and this is
sectioned with a 4 pole 690V 100A bus isolating Switch-Disconnector.
To customer specification NR/SP/ELP/21026

The bus feeds the four outgoing supply circuits via 4 pole 1000V 63A
Switch-Fuses.

Switch Disconnector Specification

Type OT100F4
Number of Poles 4 pole (3P+N)
Voltage 690V AC 50Hz
Current 100A

Switch Fuses Specification

Type 0S100GB04
Number of Poles 4 pole (3P+N)
Voltage 1000V AC 50Hz
Current 100A

Contactor Specification

Type CBPA
Number of Poles 3 pole
Voltage 660V AC 50Hz
Current 150A

Control Circuit 48V DC

Cubicle Construction

Material 1.2mm electro zinc-coated mild steel
Finish Pale Grey RAL 7035 leatherette
Degree of Ingress Protection IP30

Features

Q Modular Form 4 design
O Mechanically and Electrically Interlocked
O Large number of operations
Q  Fully Automatic
Installation
Floor / Wall mounted in substations or control rooms

| [s8o04g7

400V-440V

Frequency OHz
300mm
000mm
25mm

B
a0ov-aq0v |

Outgoing Feeds 4 Pole (3P+N) — 63A
4 Pole (3P+N) — 63A
4 Pole (3P+N) — 63A

4 Pole (3P+N) — 63A
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15.5 LVAC 2 Panel Switchboard —100A 400/440V AC 3ph 4 Wire — Network Rail No PA05/02022 - 8800381

APPLICATION - ON LOAD

NetworkRail

The 2 panel changeover switchboard to Network Rail specification NR/SP/ELP/21026, and is intended to maximise the reliability of the
415 V AC supply by using automatic selection to choose between two supplies. The equipment comprises two incoming 400V-440V 100A
AC supply circuits. Each consists of an incoming 4 pole 600V 100A Switch Disconnector followed by a 3 pole 660V 100A contactor and
then an isolating 4 pole 600V 100A Switch Disconnector. The outputs from the isolating Switch Disconnectors feed a bus and this is
sectioned with a pole 600V 100A bus isolating Switch Disconnector. The bus feeds the four outgoing supply circuits, two via 4 pole 500V
100A Switch Fuses and two via 3 pole 500V 100A Switch Fuses.

Associated equipment includes a kWh meter, an analogue voltage transducer,

phase loss relays and a synchronisation relay.
Switch Disconnector Specification

Type OT100E4

Number of Poles 4 pole (3P+N)

Voltage 600V AC 50Hz

Current 100A

Switch Fuses Specification

Type 0S100B22

Number of Poles 4 pole (3P+N) |
Voltage 500V AC 50Hz ':,'i'va W Y
Current 100A 0
Type 0S100B12

Number of Poles 3 pole

Voltage 500V AC 50Hz

Current 100A

Type 0S100B03

Number of Poles 3 Pole (2P+N)

Voltage 500V AC 50Hz

Current 100A

Contactor Specification

Type CBPA

Number of Poles 3 pole

Voltage 660V AC 50Hz

Current 150A

Control Circuit 48V DC

Cubicle Construction

Material 1.2mm electro zinc-coated mild steel

Finish Grey RAL 7032 leatherette

Degree of Ingress Protection IP30

Features
O Modular Form 4 design
Q Mechanically and Electrically Interlocked
Q Large number of operations
Q  Fully Automatic
Installation
Floor / Wall mounted in substations or control rooms
Electrical Characteristics & Dimensions

8800415
B
2100mm

Outgoing Feeds 4 Pole (3P+N) — 63A 4 Pole (3P+N) - 63A
4 Pole (3P+N) — 63A 4 Pole (3P+N) — 63A
3 Pole (3P) —63A 4 Pole (3P+N) — 63A
3 Pole (3P) - 63A 3 Pole (3P) - 63A

8800416
400V-440V

1750mm plus 300mm for frame
300mm plus 25mm for frame

4 Pole (3P+N) — 63A
4 Pole (3P+N) — 63A
3 Pole (3P) —63A
3 Pole (3P) - 63A
3 Pole (2P+N) - 63A
3 Pole (2P+N) — 63A

3 Pole (3P) —63A

3 Pole (2P+N) — 63A

3 Pole (2P+N) — 63A

3 Pole (2P+N) — 63A

50 to 300A Two Panel Switch boards are available up to 650V versions, contact technical sales.

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
www.lcswitchgear.com sales@Icswitchgear.com otte"
Cat Product 2023 Rev A Page 176 e shou




Specialists in Switchgear Engineering Design & Manufacture

15.6 LVAC 3 Panel Switchboard — 100A 400/440V AC 3ph 4 Wire - Network Rail No PA05/02022 - 8800382

APPLICATION- ON LOAD

NetworkRail

The comprises a 3 panel changeover switchboard to Network Rail specification NR/SP/ELP/21026, and is intended to maximise the
reliability of the 415 V AC supply by using automatic selection to choose between three supplies.

The equipment comprises three incoming 400V-440V 100A AC supply circuits. Each consists of an incoming 4 pole 600V 100A Switch

Disconnector followed by a 3 pole 660V 100A contactor and then an isolating 4 pole 600V 100A Switch Disconnector.

The outputs from the isolating Switch Disconnectors feed a bus and this is sectioned with two 4 pole 600V 100A bus isolating Switch

Disconnectors.

The bus feeds the four outgoing supply circuits, two via 4 pole 500V 100A Switch Fuses and two via 3 pole 500V 100A Switch Fuses.
Associated equipment includes a kWh meter, an analogue voltage transducer, phase loss relays and a synchronisation relay.

Switch Disconnector Specification

Type OT100E4
Number of Poles 4 pole (3P+N)
Number of Positions 2
Voltage 600V AC 50Hz
Current 100A

Switch Fuses Specification

Type 05100B22
Number of Poles 4 pole (3P+N)
Number of Positions 2
Voltage 500V AC 50Hz
Current 100A

Type 05100812
Number of Poles 3 pole
Number of Positions 2
Voltage 500V AC 50Hz
Current 100A
Contactor Specification

Type CBPA
Number of Poles 3 pole
Voltage 660V AC 50Hz
Current 150A

Control Circuit 48V DC
Cubicle Construction

Material 1.2mm electro zinc-coated mild steel
Finish Grey RAL 7032 leatherette

Degree of Ingress Protection IP30
Approximate Weight
Features
Q Modular Form 4 design
O Mechanically and Electrically Interlocked
O Large number of operations
Q  Fully Automatic
Installation
Floor / Wall mounted in substations or control rooms.
Electrical Characteristics & Dimensions
8800382
Voltage 400V-440V
Frequency
Current 00A

Length 700mm

Height 700mm plus 300mm for frame
00mm plus 25mm for frame

Weight 72kg

VWL N |Uu
o
T
N

50 to 300A Two Panel Switch boards are available up to 650V versions, contact technical sales.

L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
www.lcswitchgear.com sales@Icswitchgear.com Oﬂer
Cat Product 2023 Rev A Page 177 e shou




Specialists in Switchgear Engineering Design & Manufacture

15.7 LVAC Multi-circuit Distribution board - 8800202
NetworkRail

APPLICATION- ON LOAD
The equipment comprises a Multi-Circuit Distribution Switchboard to Railtrack Plc specification, and is designed to provide distribution of
a number of incoming supplies to their various load circuits.
A system is provided for recognising and identifying a blown fuse in the switchboard to facilitate rapid restoration of a supply in the event
of a fuse failure. The switchboard, pictured above, provides a power
supply for signalling, where the continuity of the supply is critical.
System Voltage
Various DC and single phase AC voltages, as below:
650V AC
230V AC
110V AC
24V AC
130V DC
50V DC
Switches & Fuses
Isolators
3 pole rotary type load break switch rated 80 amps 690 V AC
3 pole rotary type load break switch rated 135 amps 415 V AC
3 pole rotary type load break switch rated 200 amps 400 V AC
3 pole rotary type load break switch rated 400 amps 400 V AC
4 pole rotary type load break switch rated 400 amps 200 V DC
Fuse Switches
3 pole rotary type fuse switch rated 63 amps 690V AC
Fuses/Links
14 x 51 indicating fuses, rated 4A, 10A and 32A
14 x 51 links
22 x 58 indicating fuses, rated 16A, 20A, 63A, 80A and 100A
22 x 58 links
Fuse Blown Indication System
Custom designed indication system comprising 24V DC power supplies,
relays, and LED’s.
Features
a P54
Q Modular Form 4 design (up to type 7)
O Mechanically and Electrically Interlocked
Q Large number of operations
a  Fully Automatic
Installation
Floor mounted in substations or control rooms.
Cabling
Various cables circuit dependent.
Electrical Characteristics & Dimensions

[ |Ws8800202 8800202

_ Sections 1-5 Sections 6-8

950 mm 530 mm

405 mm 405 mm

30 mm 30 mm

ee Below ee Below
Approximate weight:

Section 1
ection 2
ection 3
ection 4
ection 5
ection 6

50V AC Supply 1
10V AC Supply 1
30V DC Supply 1
10V AC Supply 3
4V AC Supply 1
10V AC Supply 2
ection 7 0V DC Supply 1
Section 8 30V AC Supply 1
Option — Alarm Panel Monitoring
An alarm panel can be supplied monitoring faults, providing remote indication

Length Height

1000 mm

00Kg
50Kg

QW IN|A~|D NIDININ
ol|lo|lul|o
o|o|o|o
AN|ARIAR|A
0Q |[0a |09 |oa

00Kg

N

[N
~
(03]
~

oQ

88000239
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15.8 LVAC 125A Changeover Panel -
APPLICATION

8800500

LVAC Changeover Panel — 125A 3P+N3¢$+N Changeover Switch with 3 position Padlockable Handle

(padlock in all positions). DNO to Generator changeover panel.
125A

Technical Data

O Mild Steel Enclosure 1.2mm Wall, 1.6mm Door & 2mm Glandplates

Door Hinged on Left Hand Side
1 Polyamide 3-Point Lock with 8mm Triangular Insert.
Glandplate on Top & Bottom Face

Mounting Plate painted Orange RAL 2004.
Terminals of all devices are accessible after removing covers.

[y R O Wy

8800500
400V (3P+N) 50Hz
25A

00mm
00mm
00mm
9kg

15.9 LVAC Switchboard 250A -

London Underground

APPLICATION

Three phase AC Switchboard with a single four pole isolator and four Switch Fuse supplies.

Switch Disconnector Specification

Number of Poles

Number of Positions
Voltage

Current

Switch Fuses Specification
Number of Poles

Number of Positions

4 pole (3P+N)
2

1000V AC 50Hz
250A

4 pole (3P+N)
2

Voltage 1000V AC 50Hz
Current 160A
Features

Q 2mm Aluzinc
Q Colour Grey RAL 7032
a IP54
Installation
Floor standing in control rooms
Cabling
Cabling via un-drilled aluminium gland plates

Dimensions

4

800365
15V (3P+N) 50Hz
50A

30mm
800mm
30mm
90kg

Polyester based Powder Structure Paint Grey RAL 7035 Leatherette Finish

>

=
’ i

8800365

it
.

)

:
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15.10 LVAC Tunnel Lighting Switchboard 50A - 8800437

London Underground
APPLICATION
Single phase AC Switchboard with an automatic changeover from the LU supply to a DNO supply when the LU supply is lost.
The switchboard feeds four tunnel lighting circuits which are automatically invoked when their associated traction supply is switched off.
The switchboard can be divided into three sections to enable installation into limited access switch rooms.
2 x Incoming Changeover Supply Switch/Fuse Disconnector Specification

Number of Poles 2 pole (P+N)
Voltage 1000V AC 50Hz
Current 50A
4 x Lighting Circuit Switch/Fuse Disconnector Specification
Number of Poles 2 pole (P+N)
Voltage 1000V AC 50Hz
Current 25A
Features
Q 2mm Electro Zinc Plated Mild Steel
Q Colour Light Admiralty Grey BS 381C 697 semi-gloss
a P54
Installation
Floor standing in control rooms
Cabling

Cabling via un-drilled Electro Zinc Plated Mild Steel gland plates

Dimensions
Voltage
Current

Length 1800mm (Splits into 3 x 600mm sections)

2000mm

Weight 420kg

15.11 COLR - 725 Type Current On Line Relay (Tunnel Lighting) - 8800442

London Underground
APPLICATION - ON LOAD
The 725 Type Current On-Line Relay consists of a Bar
and Shaft Type Contactor mounted in a stainless steel
enclosure. This automatically switches on the tunnel
lighting when the traction power supply is switched off
or is lost due to a fault.
Bar and Shaft Type Contactor 3 Pole

Coil voltage 500 to 900V DC
Contact voltage 80 to 110V AC 50Hz
Contact Load <200mA (Resistive Load)

Cubicle Construction
QO External protection to IP54
O 1.5mm Stainless Steel Sheet 316
QO  External Surfaces natural Stainless Steel
Electrical Characteristics & Dimensions
8800442
Voltage 30V DC
Current 00mA

Length 60 mm
50 mm
20 mm

Weight Skg
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uipment Room LVAC Panel 40A -
London Underground

8800451

APPLICATION - ON LOAD
Twin circuit breaker distribution low voltage A.C. distribution
2 x Distribution MCCB, Tmax T1, 40A 4 poles, 25kA

Number of Poles 3 pole (+N)
Voltage 690V AC 50Hz
Current 40A

Cubicle Construction
QO  External protection to IP54
Q 1.5mm Stainless Steel Sheet 304
Q Internal Surfaces White Anti Condensation Paint
QO  External Surfaces Colour BS381C - L309 Canary Yellow

Electrical Characteristics & Dimensions
8800451

Voltage 15V AC

Current

Length 00 mm

40 mm

70 mm

Weight Okg

VELETS
8800451-V01
8800451-V02

Leyton
SER LVAC Panel 40A - South Woodford

8800451-V03
8800451-V04
8800451-V05
8800451-V06
8800451-V07
8800451-V08

2 x 100A MCCB
1 x 100A MCCB
2 x 100A MCCB
3 x 100A MCCB

2 x 100A MCCB - see dims
IDP Trunking Switch Panel 3 x 100A Isolators

HEHEHGEET
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15.13 LVAC D.N.O. Distribution Panel 200A AC - 8800377
NetworkRail

APPLICATION

The D.N.O. (Distribution Network Operator) Distribution Panel for various applications including Points Heating supplies, consisting of a
200A lIsolator, a 200A Fuse Switch and two 100A Fuse Switches.

The panel is also fitted with an Internal Light, Anti-Condensation heaters and a 30mA RCD protected 230V 13A Switched Socket.
Switch Disconnector Specification

Type MEM 203GNL

Number of Poles 3 Pole + Neutral (TPN)

Voltage 415V AC 50Hz

Current 315A (AC21A)

Fuse Switch Specifications

Type MEM 204GC

Number of Poles 3 Pole + Switched Neutral (TPSN)
Voltage 415V AC 50Hz

Current 200A

Type MEM 101GNC

Number of Poles 1 Pole + Switched Neutral (SPSN)
Voltage 415V AC 50Hz

Current 100A

Cubicle Construction

Material 2.5mm Stainless Steel

Finish Abraded

Degree of Ingress Protection IP54

Dimensions

8800377
415V (3P+N) 50Hz
00A
600mm
800mm
500mm
Other Ratings are available, consult Technical Sales.
NOTE: GRP Insulated Enclosures are also available

Voltage
Current

Length

15.14 LVAC Supply Over-current Protection Panel - 8800362
NetworkRail

APPLICATION
The Panel is designed to provide a signal to a Load Shedding Panel that supplies the Air Conditioning.

This enables the Air Conditioning load to be shed under any of the following three conditions in order to
minimise the load on the DNO Supply:
Q The TDI Panel power source switches from Traction to DNO
supply.
Q The Domestic Supply Current in any phase of the unbalanced
3-phase Domestic Supply exceeds the Pre-determined value.
Q The Signalling Supply switches from Traction Signalling Supply
to DNO Supply in the event of a Traction Signalling Supply
Failure.

Dimensions

800326

415V (3P+N) 50Hz
50A

Voltage
Current

30mm
800mm
30mm
10]1¢:4

Length
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15.15 LVAC Compactor & Baler Control Panels

APPLICATION

A series of control panels which provide motor control for Waste Compactors and Balers with various special options.

A number of variations of these panels all have the following features:

Q Material - 1.5mm Steel Plate, folded & seam welded
Q Door - Hinged Right or Left
Q  Finish - Powder Structure Paint Grey RAL 7035

O Protection- IP55 & NEMA12

Quality components - Consistent construction techniques - Extensively tested

Dimensions

240V (1P) 50Hz
B

Pressure Indication
Oil Level Warning
Safety Relay

Cycle Timer

8800339
GGS3 Compactor
400V (3P) 50Hz
2-18A
.5kW
10V DC
00mm
00mm
60mm
Pressure Indication
Qil Level Warning

Type

Current

Motor Control
Control Voltage
ength

=

< < <
= = =
-+ -+ -
Q) Q) Q)
o oQ 0Q
o o []

8800341

16 - 24A
1w

Pressure Indication
Safety Relay
Cycle Timer

8800354
GGS4 Compactor
400V (3P) 50Hz

6 - 24A

Type

Current

Motor Control
Control Voltage
Length

4V AC

N

8800354 |
|GGS4 Compactor |
400V (3P) SOHz |
210mm |

Pressure Indication
Safety Relay

Cycle Timer

Bin Lift

8800380
GGV550 Baler

400mm

Safety Relay
Ejection Ram
control

8800417
Type GGV550 Baler
400V (3P) 50Hz
Current 2-18A
Motor Control
Control Voltage

Length

4V AC

400mm

SN_\II—‘
te) (%]
= =~
3132

210mm
Safety Relay
Ejection Ram
control
Cycle Timers

Pressure Indication Pressure Indication Pressure Indication
Oil Level Warning Qil Level Warning

Hlw

Oil Level Warning

Safety Relay Cycle Timer

Cycle Timer

16 - 24A
1w |

Pressure Indication
Safety Relay

Cycle Timer
Remote facility

8800434 8800446

GGV550 Baler GGV550 Baler
Horizontal

12 - 18A
400mm

Safety Relay
Ejection Ram
control

Cycle Timers

Safety Relay
Ejection Ram
control

Cycle Timers

8800339 8800340

8800341

8800417
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15.16 TI - Trackside Route Indicators - 8800371
APPLICATION
The Buffer Zone Exit Indicator provides a visual indication to train drivers and shunters preparing to exit the Buffer Zone controlled by the
Buffer Zone Changeover Panels.
The Indicator displays one of a number of messages depending on the state of the Buffer Zone Changeover Panels:
0 Stop— No route set
QO Await shunter’s instructions — Route set North sidings
O Await shunter’s instructions — Route set South sidings

The Indicator is of a stencil type, internally illuminated by long life discharge lamps, with Stop
electronic control gear.
Lamp Specification:
2 x 18W T8 long life fluorescent lamps per display No route
O Ultra long life type continuous service in excess of 70,000 hours
Q Tri-phosphor lamps colour temperature of 4000K to give a display colour complying
with Signal White (Class C) to BS1376
Indicator Enclosures:

Material Extruded aluminium alloy
Finish Painted Matt Black
Degree of ingress protection IP 65

Frame

Material Mild steel

Finish Galvanised
Installation

Floor mounted trackside

Cabling

Control cabling via undrilled aluminium gland plates
Dimensions

| [ssomsnn
110 V AC, 50 Hz, Centre Tap Earthed
<1A

300mm

220mm (including Mounting post)
Omm
190kg

15.17 TI - Trackside Indicators - 8800061

APPLICATION
Trackside Indication for conductor rail:
O PowerOn
Q Power Off
Indication is by low maintenance LED’s and can be mono-colour or dual-colour.
Used on the Dockland Light Railway System
Features
QO Protected for outdoor use
QO  Dual circuit for enhanced safety
QO  LED Indication for a long life

Installation
Floor mounted trackside
Cabling
Control cabling via undrilled aluminium gland plates
Dimensions

| [gssoocen
10v

00mm
70mm

00mm
Skg
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15.18 LED Shunt Indicator
APPLICATION
Trackside Indication for Route selection:
O No Route
O Route
Used on the Southern Depots
Features
O Protected for outdoor use
QO LED Indication for a long life
Installation
Post mounted trackside

86057
Voltage 110V AC +10%, 50 Hz, single phase

Current
Length
Height (inc. post)

15.19 COSI Cleaning Road Overhead Status Indicator - 8800292
London Underground

w
o

=2
-+

APPLICATION

The Cleaning Road Overhead Status Indicator is a roof mounted unit that displays the electrical
status of the roads fitted with ground mounted conductor rails.

It is controlled by the associated Cleaning Road Contactor.

The control circuit is easily accessible at the end of the unit.

The unit is controlled by a high integrity circuit that is built into the Cleaning Road Contactor
Panel.

An Audible Alarm and Flashing Beacon are activated as a warning prior to traction current being
switched on.

They sound and flash for approximately 8 seconds.

Features

QO Alpha display of either ON or OFF

O Two sets of LEDs face in opposite directions

O Cowls to shield the display area sunlight

Q High Intensity LEDs

Q  Supply ‘OFF is illuminated with green LEDs.

QO  Supply ‘ON’ is illuminated with red LEDs.

QO Audible alarm and flashing beacon

a IP65

O Black semi — gloss with anti-condensation paint inside
Installation
Hangs from the roof on Unistrut ™ or an equivalent framework.
Dimensions
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15.20 OSI Modular Overhead Status Indicator -

8800496-V01 - OSI Modular Overhead Status Indicator
APPLICATION

Overhead status indicator lights for bogie drop road

Red & white lights to indicate 750V dc contactor switched on or off

High brightness led beacons (steady illumination, long 50,000 hr life) 110-230V AC

Mounted to structure with Unistrut arm

Cable or conduit entry via M20 glands

Features
O Two sets of LEDs face in opposite directions
Q  Supply ‘OFF’ is indicated with white LEDs.
QO  Supply ‘ON’ is indicated with red LEDs.
a IP65
O Black semi—gloss

Installation

Wall mounts

Dimensions

110-230V
1mm

Length
7mm
Omm

Also available in other colours and configurations:

8800496-V02 - LED Overhead Road Status Indicator

APPLICATION

Overhead status indicator lights for bogie drop road

Red & white lights to indicate 750V dc contactor switched on or off

High brightness led beacons (steady illumination, long 50,000 hr life) 110V AC
Mounted to structure with Unistrut arm

Cable or conduit entry via M20 glands

Indication of status of 750V DC
RED aspect
Q Conductor rail LIVE (750V DC ON)
WHITE aspect
QO Conductor rail isolated (750V DC OFF)
O Conductor rail bonded to running rails
O Road protected (DPPS wheel stop raised)
NO LIGHTS
QO System fault or unknown status
Assume conductor rail is live and road unprotected!
Electric trains may only enter shed when conductor rail live
Features
O Two sets of LEDs face in opposite directions
Q  Supply ‘OFF’ is indicated with white LEDs.
QO  Supply ‘ON’ is indicated with red LEDs.
a IP65
O Black semi—gloss
Installation
Wall mounts
Dimensions
8800496-V02
0V AC
8mm

Voltage
Length
675mm

3mm
8kg
Also available in other colours and configurations:

8800496
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15.21 Track Indicator Control Panels -
Track Indicator Control Panels for 1 Road — 8800479-V04
APPLICATION

The Isolator & Short Circuiting Switch supplies the 750V DC Road Supply or isolates and negative

bonds the road.

The Track Indicator Control Panel provides secure signals to the Overhead Track Status Indicators

and replicates them on its front Panel.

Track Indicators OFF Indication

The circuit must only illuminate the OFF White Lights when the Voltage Detectors do not sense a
voltage present, and have indication from the Isolating switch that it is open and the Negative

Bonding Switch is closed.

Track Indicators ON Indication

The circuit must only illuminate the ON Red Lights when the Voltage Detectors sense a voltage

present, and have indication from the Isolating switch that it is closed.

Dual Voltage detector circuits are employed to avoid a single fault providing an incorrect indication.
A check circuit raises an indicator fault on the control panel and forces all of the indicators NOT to

illuminate ensuring that a false signal will not be displayed.

An audible fault indicator could be fitted in the shed to highlight this fault for each road.

8800479

If the BOTH of the Road Track Status Indicators are NOT illuminated it MUST be assumed that the Road Supply is LIVE

Supply Panel Rating

System Voltage 750V DC (1000V DC Maximum)
Auxiliary Voltage AC 110V AC 50Hz
Auxiliary Current AC

Dimensions

Material GRP Glass Reinforced Polyester

Finish  WIRAI7035-Grey
Ingress Protection

15mm

Approx. Weight 8kg

Other Variants

8800479-V01

Track Indicator Control Panel - 2 Road

8800479-V02 Track Indicator Control Panel - 4 Road

8800479-V03 Track Indicator Interface Panel - 1 Road
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Overhead Indicator Control Circuit Requirements

The Voltage Monitor circuit gives a secure indication of the status of the outgoing 750V DC and this is used to operate the Overhead
Track Status Indicators, the indicators on the front of the Track Indicator Control Panel cubicle.

Dual Voltage Monitors VM1 and VM2 (Track Alive Relays) are both connected to the outgoing side of Contactor Kl and will therefore be
energised when 630V DC is present on the output connection.

These to voltage monitor output contacts are cross checked for parity via DCON and DCOF relays.

These DCON and DCOF then provide cross checked signals to the:

Track Alive — TA Relay

Track Not Alive — TNA Relay

These in turn then switch the overhead Status Indicators for the road.

Track Alive — RED 750V DC ON
Track Not Alive — WHITE 750V DC OFF & Bonded

If there is a disparity between the Voltage monitors, a fuse blown in the VM circuit, or a connection problem in the VM circuit this will
force both Track Alive and Track Not Alive to de-energise producing a fault condition i.e. there will be no White or Red indicators
displayed.

WARNING

If BOTH of the Road Track Status Indicators are NOT illuminated, this is an Indicator Fault condition and it MUST be assumed that the
Road Supply is LIVE

Action must be taken to rectify this fault.

This system is extensively employed throughout London Underground Depots and is the standard method employed for their indications.

15.22 EMOIII Station Oscillator Control Panel - 8800533

EMO 1lI Oscillating Shower Control Panels for the Kadant Lamort AB (Sweden)

8800533-V01 8800533-V04 8800533-V08

400mm |
Depth |
Approx. Weight
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16 LVAC Cable Management Panels

Power & Control Cable Marshalling, Termination and Interface Enclosures

Railway and Industrial
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Cable Ma Illing Panels -

Various Cable Marshalling Panels to suit a variety of cabling applications

Type
8800478-V01 Disconnection Box - 19 Ways (Stainless steel)
8800478-V02 Marshalling Panel - 60 Ways - (Stainless steel)
8800478-V03 Marshalling Panel - Manchester Metro - Victoria Station
8800478-V04 Marshalling Panel - 60 Ways - (GRP)

8800478-V05 Marshalling Panel - 22 Ways - (GRP)

8800478-V06 Marshalling Panel - 20 Ways - (Mild Steel)

8800478-V07 Marshalling Panel - 618 Ways - (Mild Steel)
8800478-V08 Marshalling Panel - 101 Ways - (Mild Steel)

800478-V09 Marshalling Panel - 101 Ways - (Mild Steel)

800478-V10 Marshalling Panel - 165 Ways - (Mild Steel)

800478-V11 Marshalling Panel - Bescot - (Mild Steel)

800478-V12 Marshalling Panel - Brereton - (Mild Steel)
8800478-V13 Marshalling Panel - Hednesford - (Mild Steel)
8800478-V14 Marshalling Panel - Grid Interface - (Mild Steel)
8800478-V15 Marshalling Panel - ISIM - (Mild Steel)

8800478-V16 Marshalling Panel - IS2M - (Mild Steel)

8800478-V17 Marshalling Panel -CES Switchroom A - (Mild Steel)
8800478-V18 Marshalling Panel - CES Switchroom B - (Mild Steel)
8800478-V19 Marshalling Panel - Grove Hill

8800478-V20
8800478-V21
8800478-V22
8800478-V23
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Marshalling Panel - High Brooms

Marshalling Panel - Grid Interface - (Mild Steel)

Marshalling Panel - (Mild Steel)

Marshalling Panel - Rotherhithe — with Plinth

800478-V24 Marshalling Panel - Rotherhithe 405 Terminals

800478-V25 Marshalling Panel - Rotherhithe 76 Way

8800478-V26 Marshalling Panel — Grid Interface — Top & bottom entry
800478-V27 Interface (Marshalling) Cabinet For 3 - 6 NSCDs

8800478-V28 Interface (Marshalling) Cabinet For 1 - 2 NSCDs

8800478-V29

0o § 0o

Marshalling Panel - Poplar Substation - 589 Terminals

8800478

Material
LUL Nominee BCV Ltd
VolkerFitzpatrick Ltd
Morgan Sindall

t Steel
Steel
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VolkerFitzpatrick Ltd
Antagrade Electrical
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16.2 ML TLB Translay Send & Receive Boxes - 8800384
APPLICATION

The Translay system is made up of two cubicles, each containing Translay ‘S’
Differential Feeder and Transformer Feeder Protection units and associated
equipment.

Manufactured to the Power Supply Upgrade Specification A437-00-DC-32 511

Cubicle Construction

Cubicle Material 2mm electro zinc coated mild steel
Cubicle Finish Grey RAL7032

Baseplate Material 3mm electro zinc coated mild steel
Baseplate Finish Orange RAL2004

Degree of Ingress Protection IP41

Equipment

MMLG 01 Test block

MVAA 11 Single element relay with self-reset contacts
MCBI 01 Pilot wire differential protection relay

MRTP 01 AC pilot supervision relay with injection filter
MRTP 02 AC pilot supervision injection filter

Electrical Characteristics

DC Auxiliary Supply 60V DC

AC Auxiliary Supply 220V AC

Dimensions

| [gssoossa 000 |

16.3 ML PB Pilot Box - 8800383

Pilot Boxes of various sizes and different numbers of ways can be
provided to Network rail specifications.

These incorporate the spring loaded screw clamp style of terminals as
specified.

8800383

8800383-V02
8800383-V03
8800383-V04

8800383-V05
8800383-V06
8800383-V07
8800383-V08
8800383-V09

40 Pair Cable Terminal Box - Indoor-
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17 Industrial Switchgear - MEDIUM & LOW VOLTAGE CUSTOMISED & AUTOMATED

Switch Automation & Customisation

Automation of standard switches by electric motors, electric actuators or pneumatic actuators
Automation & Refurbishment of old switchgear
Customisation of Switchgear to include special interlocking, special indication, additional microswitches
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17.1 SA Three Pole Switch — 630A 12kV AC
APPLICATION — ON LOAD
Isolation of transformer & motor supplies for general
maintenance or operational requirements
Switch
(1-0) 3 pole motorised isolator on load / fault make.
Features

O Emergency rotary manual handle

O Motor control & auxiliary microswitches
Electrical Characteristics & Dimensions

| Qssoonxs

Voltage 2kVv

30A
30 mm

80 mm

Depth  W570mm
Motor Voltage 40V AC

17.2 SA Three Pole Switch & Manual Earth Switch — 630A 12kV AC
APPLICATION - ON LOAD
Isolation of 3kV, 6.6kV and 12kV transformer & motor supplies
Switch
(1-0) 3 pole motorised isolator on load / fault make.
Manual Bonding switch, with a mechanical interlock with the main
switch
Features

QO Emergency rotary manual handle on the main switch.

Motor control & auxiliary microswitches.

Q Removable manual handle for Earth switch operation.

Q  Auxiliary microswitches for the Earth switch.
Electrical Characteristics & Dimensions
8800127

Current 30A

Length

10 mm
70 mm

<
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Motor Voltage 230V AC

17.3 SA Two Pole Disconnector — 1250A 3000V DC
APPLICATION - OFF LOAD

Isolation of test bed supplies from the substation, or track sectioning
Switches

(1-0-2) 2 pole pneumatically driven off load isolators

Features

QO  Auxiliary microswitches
Electrical Characteristics & Dimensions
8800169

[
=
<

Voltage
Current
Length
Height

250A

70 mm
34 mm
56 mm
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Weight
Pressure
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Give a new lease of life to your old circuit breakers. Automation kits are the economic solution compared to replacing old circuit breakers
with new automated breakers

Q Short lead times until installation

QO Short down time when installation is taking place

QO Increased safety for the operator

17.5 Ringmaster Mk 1.5 SF6 Ring Main Unit

Features
O Linear Actuation
Q Control box with Interface for the Remote Control Unit (RMU)

Operation remote electrical or manual override, using the standard
Yorkshire Switchgear operating handle

Electrical Characteristics

Voltage V

8800089

110

17.6 Charging &Trip Mechanism for Type C4X Circuit Breaker
OEM - Hawker Siddeley -
Features
Q Motor Charging of Trip Mechanism
Q Trip via solenoid coil
Operation remote electrical or manual override, using the standard operating
handle
Electrical Characteristics

8800107 8800161
110V DC 240V AC

N
N

Current A

Voltage V
Charging cycle min.

w

17.7 Trip Mechanism for Type SC Form A1 Circuit Breaker

OEM - British Thomson-Houston -
Features

Q  Trip via solenoid coil

O Operation remote electrical or manual override, using the standard operating handle
Electrical Characteristics

 Ns8o01s8
Voltage V 10V AC

Ii
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18 Industrial Switchgear - HEAVY DUTY ISOLATORS

High-power Isolation

Custom built Isolator cubicles to suit a wide range of Industrial Applications
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18.1 Industrial Isolator - Voltage: up to 1000V AC - Current: 40A to 1600A
Features

Multi-pole construction 2, 3 or 4 pole standard, On Load Disconnector
Visible breaking contacts (through window).
High speed mechanism .
Silver plated copper contacts. | i |
Breaking chambers on all poles made from GRP (UL 94 VO) ’}
High make and break capacity (AC23 & DC23 rating) it rz'."
O Right hand side operation ® '
a Wall Mounting oo | |
QO Cases with a degree of protection to IP 547 { |
Q Padlocking handles (3 padlocks to IEC947-3) 1 &
O Top and bottom cable entry E
Options
Fuse Switches.
Control or indication microswitches
Applications
Isolation in Steel works, foundries, industrial plants where a high degree of protection & reliability is
required.
Electrical Characteristics & Dimensions
Conform to IEC 408. NFC 63130 & EN 60947-3

8800166
Voltage (0]0[0))
Current 0-1600A
Length 66 mm
35 mm

56 mm

Industrial Isolator - Voltage: 1000V AC/DC - Current: 500A

Features
3 pole Off Load Disconnector
Visible breaking contacts (through window).

Silver plated copper contacts
QO Left hand side operation
Q Wall Mounting
QO Cases with a degree of protection to IP 547
O Heavy Duty Continuously Welded Construction
Q Padlocking handle
QO Bottom cable entry
Options
Control or indication microswitches
Applications
Isolation in Steel works, foundries, industrial plants where a high degree of protection &

reliability is required.
Electrical Characteristics & Dimensions

Voltage
Current

Length
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18.3 1 Pole Isolator & Bonding Changeover Switch - Voltage 1000V AC - Current: 4
Features
Single Pole
Silver plated copper contacts
O Right hand side operation
a Wall Mounting
QO Degree of protection to IP 54
QO Padlocking handle
Q Top and bottom cable entry
Options
Control or indication microswitches
Applications
Isolation in industrial plants where a high degree of protection & reliability is
required
Electrical Characteristics & Dimensions

8800263
Voltage 000V
Current 400A
Length 00 mm
00 mm

00 mm
6 kg

18.4 3 Pole Disconnector - Voltage 1000V AC - Current: 500A
Features
Three Pole

Silver plated copper contacts

O Front operation
Q Wall Mounting
Q Degree of protection to IP 66

Qa Padlocking handle

O Bottom cable entry
Applications
Isolation of Wind Turbine installations or industrial plant where a high degree of
protection & reliability is required

Electrical Characteristics & Dimensions

Voltage
Current

Length

800486
000V
00A

00 mm
00 mm
10 mm
5 kg
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18.5 4 Pole Changeover Isolator - Voltage 750V AC - Current: 1000A
Features
4 pole construction.
Silver plated copper contacts
O Right hand side operation
O Floor standing
QO Degree of protection to IP 54
QO Padlocking handle
QO Top & Bottom cable entry
Options
Control or indication microswitches
Applications
Changeover of supply from Furnace 1 to Furnace 2 in steelworks, where a high degree of
protection & reliability is required.

Electrical Characteristics & Dimensions

Voltage
Current
Length

18.6 MV TIL & TIR - Medium Voltage Twin Isolator Left & Right Hand — 430A 3.3 to 12kV
APPLICATION - ON LOAD
Isolation of Medium Voltage motor / transformer supplies,
3.3kV to 12kV, for maintenance.
Switches
Two MV(1-0) manual isolators on load.
Features
a  IP56
O Separate motor / transformer isolator bays, with top
cable entry for 3ph armoured cables.
O Manual handle / isolator door interlocks.
Q  Auxiliary switch terminals accessible at the top of the
panel.
Electrical Characteristics & Dimensions
8800152
Left Hand
Voltage 3.3kV to 12kV
Current
Length

8800153
Right Hand
3.3kV to 12kV
430A
90mm
000mm

90mm
000mm

I
I
Voltage |
Current | 430 |
length |
Height |
Depth |
\Weight

w
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07 kg 07 kg
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18.7 MV |- Medium Voltage Isolator — 300A 3.3kV
APPLICATION — ON LOAD
Isolation of Medium Voltage motor / transformer supplies, 3.3kV, for
maintenance.
Switches
C79 Off-Load 350A 3 Pole Disconnector off load
Features

a IP54

Q Top cable entry for 3ph armoured cables.

Q Manual handle / isolator door interlocks.

QO  Auxiliary switch terminals accessible at the top of the panel.
Cubicle Construction

Material- 2.0 mm thick steel

Finish- Painted Grey RAL 7032

Degree of ingress protection- IP 54

Fittings- Stainless Steel

Lock- 2 triangular 8mm 90° turn stainless steel
locks

Electrical Characteristics & Dimensions
8800312
Voltage .3kV
Current 00A

Length 00mm

600mm
75 kg

18.8 4 Pole Isolating and Bonding Unit - 415V AC 2
APPLICATION — ON LOAD
Isolating and Bonding Unit for a nuclear research centre Magnet
power supply.

Consisting of an on-load Contactor, a motorised off-load
Disconnector, fuses and a control circuit.

Isolation of 415V supplies, for maintenance.

Switches

Off load (1-2) 4 Pole 500A Disconnector driven by a 230V AC motor
The changeover switch, switches the output between the 415V AC
Supply and Earth

Contactor
415V AC 400A AC3
Features
a P54
QO Separate Fuse & Control / isolator & Contactor bays
QO Top cable exit for 3ph armoured cables
QO Bottom cable entry for 3ph armoured cables
Q Manual handle interlock
Q Isolator door interlock
QO LED Indicators to show the status of the 415V Supply

output
Cubicle Construction
O 2mm sheet steel
Q Internal Finish White anti-condensation paint
Q  External Finish Grey RAL 7032
Electrical Characteristics & Dimensions
8800358
Voltage 415V AC (3ph + E)
Current 50A

Length 75mm
905mm
30mm
20 kg
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18.9 2 Pole Bonding Changeover Switch Panel (twin isolators)
APPLICATION — OFF LOAD

250V DC supply is derived from the Magnet Power Supply.
The 250V DC is fed to the respective 2 pole disconnector, via 2 x 150mm? cables coming in
from the base of the enclosure
When the Disconnector is moved to the earthed position the outgoing supplies to the
respective magnet are earthed and can be interlocked, making them safe for maintenance.
Tool operated doors prevent access to sections containing 250V DC
Switches
1250A 900V DC Off-load knife type 2 pole three position Disconnector (Centre position not
used)
Q Two Interlocks
Cubicle Construction
Q 2mm sheet steel
Q Internal finish White anti-condensation paint
O BS4800 Goose Grey 00A 05 Semi-gloss
a IP54
Electrical Characteristics & Dimensions
8800336
Voltage 50V DC
Current

Length 75mm
905mm
Omm
250 kg
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19 Industrial Switches

X
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19.1 Industrial Switch Finder
A.C. D.C.
ON Nur;\fber
Range Switch Type /OFF Current Voltage Current Voltage
load |Standard Range Range Freq. Range Range
Poles
A kA kv kv kv kv Hz kA kA kv kv
Low Current
RS Rotary ON | Various 20 0.63 [0.38 0.50 50/600.002 0.63 | 0.25 0.50
ITC Fused Disconnector ON 3to4 25 0.63 [0.69 50/60 | *** *kk HHK
IMC |Fused Disconnector ON 3to4 32 1.60 |0.66 1.00 50/60 | *** *kE ok
M Disconnector ON 3to4 40 0.20 (0.69 50/60 | *** HkE ok
\\Y) Medium Voltage ON 3 400 0.63 12.00 24.00 36.00 [ 50/60 - - - -
Medium Current
HAL |Disconnector ON 2to3 100 2.00 |0.50 50/60 | *** *kE ok
HUVL ([Changeover ON 3 100 2.00 |10.50 50/60 | *** *kE KA
IT Disconnector ON 3to4 125 3.15 |0.69 50/60 | *** HkE ok
Haz [>inele Pole OFF 1 100 3.15 [1.00 50/60 | 1.600 3.10 | 1.20
Disconnector
HA Disconnector OFF 1to3 100 3.15 |1.00 50/60|1.600 3.10 | 1.20
HUV |Changeover OFF 2to3 100 3.15 |1.00 50/60 | *** HkE A
Hazs |>ingle Pole OFF 1 400  4.00 |3.60 50/60 | *** kx| ek
Disconnector
HUVS |Changeover OFF | 1to3 | 400 6.30 |3.60 50/60 [ *** Ak Ak
HAS |Disconnector OFF 1to3 400 12.00(3.60 12.00 24.00 36.00 |50/60 | *** wkE HAx
ETM |Earthing Disconnector| ON 3 400 12.00(3.60 12.00 24.00 36.00 |50/60 | *** *kE HRE
High Frequency
MF ** |Disconnectors & OFF l1to6 500 6.00 |3.00 3000 | 0.500 6.30 | 3.00
Changeover
High Current
norp |High current OFF 1 - - - - | 14.0 140.00| 1.50
Disconnectors
High current
PDB |Disconnectors - Plain | OFF l1to2 - - - - 20.0 160.00{ 2.00
Bar
High current
MDB |Disconnectors - Multi | OFF 1to2 - - - - 5.0 60.00| 2.00
Bar
SHORT |[Shorting ON 1 - - - - 70.0 *kE HRE

If you have other, switchgear requirements please consult Technical Sales

** MF rating depends on no of poles, connection & Hz.
*** Refer to Technical Sales for details.
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19.2 RS - AC/DC Rotary Switches
Standard Range - 16 to 630A * up to 500V DC *
Construction
Conforming to IEC408 and VDE0666
These switches have self-cleaning contacts (wiping action); their basic
design and robust construction make them suitable for many industrial
applications, they are often chosen by heavy industry, the chemical
industry, railways, electrical, shipping and everywhere a reliable contact is
required. The switches are approved for naval applications where they
are required to withstand shock and vibration, and many other arduous
and abnormal ambient conditions.
Design
AC/DC
RS range rotary switches are normally supplied with a quick make and
break mechanism designed for use on DC voltages as it’s high speed of
operation is independent of the operator, it is also of course suitable for
AC. This quick make and break mechanism is also available with spring
return to a normal position. The switches fitted with this mechanism
index at 90°.
AC only
For other applications a slow break quick make mechanism can be supplied suitable for AC only, switches fitted with this mechanism
index at 45° or 90°.
Options
Standard types:

Q Panel Mounting

O Base Mounting

Q Surface Mounting with an insulating cover
Accessories:
Escutcheon Plate with an aluminium insert
Door coupling
Cases with a degree of protection to IP 54
Terminal covers to VBG 4 (for 16 A and 25 A switches)
Key locking or padlocking handles
Applications
RS Range rotary switches comply with the requirements of the German Navy, and have been shock and vibration tested, test certificates
are available. They can also be supplied as non-magnetic switches. The switches also comply with the requirements of: Germanischer
Lloyd, Lloyd’s Register of Shipping, Bureau Veritas, Det Norske Veritas etc.
Standard Electrical Characteristics

Current (A)

Please consult Technical Sales for further details and accessories.

* Special Electrical Characteristics

The switches are available in ratings from 10 to 1000 Amps, at various voltages
both DC and AC, including 440 and 660 V & up to 1000V.

We are pleased to offer our clients specially made items details on request.
P16 & P630 2 pole shown in picture

www.lcswitchgear.com sales@Icswitchgear.com
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19.3 Switch Fuses — Switch Disconnectors- ABB

05100...160 type

Switch Fuses

Front operated

Includes terminal bolt kit (0S100...160)

Black ON / OFF plastic handle and Shaft as standard

Handle is IP65 protected, Padlockable in the OFF position and with door interlock in the OPEN position
Shaft is adjustable for a range of installation depths.

Fuse
Size
Protected tunnel terminals, IP20 Terminal shroud 0SS63G1 needed for maintaining IP20 ra wire sizes <10mm?
54557 22/30/37 14 x 51 S50F12
55841 , A3 $63B22N1
Terminal width 15mm
2,a3
2,33
)
-
Mechanism at the end of the switch fuse Terminal width 20mm

75/90/ 132 A2, A3, A4
Suitable for Switches Included Shaft Included Handle

05100...160 OXP6X161
0S100-W...160-W OXP6X161 ()
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Switch Fuse Accessories

Type of
8

=

Accessory Suitable for
Description
1 Pole terminal shroud, IP20 Snap-on fitting with 0S100...160 0SS160T1L

60871 Terminal Shroud

860870 Terminal Shroud

knockouts. Low type. Transparent.

3 Pole terminal shroud, IP20. Snap-on fitting with 05100...160 0SS160G3

knockouts
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19.4 Front operated Switch Disconnectors, Base and DIN — Rail mounting

g
p

OT16 type OT45 type 0T100 type
Includes protected terminal clamps, IP20
Handle and extension shaft not included — select from handles and shafts on the following pages

mm?
6
6
6
6
6
6
5,88 6 |
6 |
I 6 |
200 | 6 |
NOTE This switch disconnector includes Handle OHB65J6, IP65, and Shaft OXP6x210mm
200 . 6 |
19.4.1 Switch Disconnector Accessories
mechanism
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19.5 Switch OH type Handles - ABB
Pistol type handles and extension shafts — for switch fuses and disconnectors above

Door drilling for OH handles
Handles for front operated, base & DIN — rail mounted switches above
Shaft Colour
Part No. Size - mm

64083 Black

55883 Black

62024

56176 Black

58417 Black

19.6 Extension Shafts — ABB

OXP6 type OXP12 type
Extension Shafts for Handles and switches above
aft haft
ze —mm ength
50mm
65mm
00mm
10mm
90mm
30mm
61mm
40mm
66mm

>

= (720 %]
N

Depth of

o

DS
]
=
o

art No.
55884
61833
61946

56795
62313
61947
56794
56792
56793

MR RN R R R
0
W

Suitable BB

uitable
Ref. No.
OXP6X150
OXP6X265
OXP6X400
OXP6X210
OXP6X290
OXP6X430
OXP6X161
OXP8X140
OXP12X166

or Switches

0T1200... 250-P
0T1200... 250-P
0T1200... 250-P
0T1200... 250-P

07200...250-P |
07200... 250-P |
07200... 250-P |
|07200... 250-P |
I
07315..400-P

0T315...400-P

for Switches
OT...125E OHB4516
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19.7 IM - Disconnector

Standard Range40A to 200A - up to 690V AC - 500V DC

Features

Conforming to IEC 947-1 & 3, BS5419, & NF C 63130.

Visible double breaking contacts
High speed mechanism
Silver plated copper contacts

[y W W Wy

Poles need to be linked see table below
Applications

Isolation of motors and other industrial equipment, where a high integrity of isolation and contact is required

Switch Characteristics & Ref. Numbers
Basic Switch Ref. 2 pole -
Basic Switch Ref. 3 pole -

Basic Switch Ref. 4 pole -
Thermal Rated Current @ 40°C
i i

I
Maximum short circuit current with

Fuse Rating
Acceptable peak s rcuit current

Dielectric Voltage withstand (Uimp)
Rated Breaking Capacity AC23:le
(For Synchro motors)

3

Rated Breaking Capacity AC2

Rated Breaking Capacity DC23-A

/n denotes the No of poles in series.

Mechanical endurance:
Number of operating cycles

Number of operating cycles
Power dissipated per pole In

Max. operat rque for 3 poles

-
=

—
Py
>
™

S
o
(=)
<

o |un
3 =]
(=} (=]
<|I<

[ K%
3 =]
(=] [=]
<|I<

B5IN
o|u
(=] (=]
<|I<

2 o |wn vl
3 [ =} o

(=] =} (=]
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n
Max.

>

||
|
|
I
||
L

Specialists in Switchgear Engineering Design & Manufacture

Breaking chambers on all poles made from GRP (UL 94 VO)
High make and break capacity (AC22, AC23 & DC23 * rating)
Multi-pole construction II-Ill-1V pole standard

o|l|o

o

o|o

Jury P NS N S [ NS
[e) N K2} o
olo )

H
(=]
S~
N

0000

000

18

= [ P lw|w
o) N |~
e
NS

i

i

Please consult Technical Sales for accessories & further details.

M63
N080512

MO08051

000

w = w U DO ININ [e2 0 Ke)) = K°2) = [o) N Ke)]
(@) 0] o wlwlun|lun wlw o|lw o wlw
S} NNEE S

IM80

k080509

1080508
160 200

B (o)} ko) = = —
S w|w - 8 g
o

Rl IN]e2 =

NININ|w ]| o

v |\ o o
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ol|o o o

125 160
0
63/2 160/1
- [ico/s M200/4 |
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19.8 IMC - Fuse Disconnectors

Standard Range - 160A to 1600A - up to 1000V AC

Features

Conforming to IEC 947-1 & 3

Visible double breaking contacts

High speed mechanism

Silver plated copper contacts

Breaking chambers on all poles made from GRP (UL 94 VO)
High make and break capacity (AC23 & DC23 rating)
Multi-pole construction II-Ill-1V pole standard.

[y W W Wy

Applications

Isolation and protection of motors and other industrial equipment, where a high integrity of isolation and

contact is required

Switch Characteristics & Ref. Numbers

Mechanical endurance: (00[0]0]

Number of operating cycles

Number of operating cycles (00[0)
with Ith & cos.'¥ 0.65

Power dissipated per pole In
(Without fuses)

Tightening Torque

i
(1)
(]
-
=
o
2,
(0]
=}
o
=
=
D

n

I
N
L
4

Ith 160
I
[ |
—
type)
Maximum short circuit current with -
Ferraz fuses am or gG
||
[ |
|
I EXT
I
I 160
I
I 160
I

I

L

I

500V
500V
N
I
I

-

Max. operating Torque for 3 poles

Please consult Technical Sales for accessories & further details.
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IMC630
Q091025

IMC1250
R096684

2

IMc630_[iIMC1250 |
091025 WIR096684 |
P096682 JIR096685 |
630 1000 |
750 W70 |
630 1250 |
El S
750

P096682 Ml R096685

400
0
50

30 250
(0[0]0]

50
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200 040 000
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200 000 (0[0]0]
0 (0[0]0]
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0000 0000
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19.9 HAS - Medium Voltage Disconnectors

Standard Range - 400 A to 6.3 kA - 3.6 kV A.C. up to 175 Hz
Features

Q Large isolation air and creepage path

Q Self-cleaning blade contacts

QO True opening and visible distance

O Rugged anti-torsion construction
Electrical Characteristics

Rated thermal current

RMS 1 sec short-time withstand current

Rated peak current
Dielectric withstand voltage 1 min/50 Hz
Phase to earth and between poles 10 kv

Across the isolating distance 1
Rated impulse withstand voltage BIL
Phase to earth and between poles

Across the isolating distance kV

Options include
Manual, motor, pneumatic drives

Auxiliary switches, blocking magnets g j;g
Conforms to IEC 60-129 o
No-load operation “F]f[]]r
Indoor type — only vertical mounting Comecting lug 18004
Mechanical endurance: < 1kA = 25 000 cycles; >1kA = 50 000 TJE@
cycles (open / close) el 4
Maximum temperature withstand at 130° C without damages ke
to the switch Comecting ugo
Electrical contact by contact knives with pressed on hard silver  [suicning ange « - 100 Connecting lugs Gonnecting lugs 400K - 3150A
contact rivets and silver-plated electrolytic copper plates JEER
Small making / breaking capacity o
Supporting insulators made of cast epoxy resin (fire Mkl
. . Connecting lug 6300A
classification to UL94-V1) —
Main Dimensions
Dimensions in mm
mp .
&C) Poles |A B=B1 |C D E FB |G HOe®) - (jeek) K L M IN [P Ja [R |5 [T |um |v [** |Drive
400 125 30 15 11
270 148 6 ]
630 105 [135 235 |11 [12.5 |15 0 o [ 40 (25 |18 |60 1A
1000 144 [285 156 10
1600 | 200 365 | 181 60 |12 8 27 27 |,
2 000 o |, 375 320 20 192 30 18 40 29 |25 1B
3150 385 20 [198 100 0 o [ 48 80 |
4000 249  |420 205 120 60
220 190 (240 |14 |425 20 32 (30 1C
6300 269  |480 225 160 40 |18
400 125 30 15 11
270 148 6 —
630 275 |135 245|175 175 |15 s o [ 40 (25 |18 |60 1B
1000 144  |285 156 10
1600 |, 200 375 191 60 |12 [18 |27 |27 1 25
2000 465 |, 385 |415 [220 275 |30 202 200 |80 | 40 29 15
3150 395 18 208 100 5 lao 50 58 0 P 2
4000 249  |430 36 |215 120 60
600 550 [240 42.5 300 20 32 35
6300 269  |465 60 [235 160 40 |18
400 125 30 15 11
270 148 6 —
630 400  [135 370 (175 |14 [17.5 [15 s |0 o [T 40 [25 |18 |60 |- |1B
1000 144|285 156 10
1600 |, 200 375 191 60 |12 18 27 27 |, 25
2000 665 |3 385 |615 [220 27.5 30 202 o0 |80 | 40 29 15 |2
3150 395 18 208 100 0 lo 22 58 0 |50
4000 800 [249  [430 |750 36 [215 [250 [120 60
240 42.5 20 32 35 |3
6300 904 [269  [465 |850 60 [235 (300 [160 40 |18
L.C. Switchgear Ltd Unit, 16, St Josephs Business Park, St Josephs Close, Hove, BN3 7ES +44 (0) 1273 770540
www.lcswitchgear.com sales@Icswitchgear.com Otte(}{:w
Cat Product 2023 Rev A Page 211




Specialists in Switchgear Engineering Design & Manufacture

Standard Range 8 kA to 12 kA - 12 kV, 24 kV, 36 kV up to 175 Hz
Features
Q Large isolation air and creepage path
Q Self-cleaning blade contacts
Q True opening and visible distance
O Rugged anti-torsion construction
Options
Manual, motor, pneumatic drives
Auxiliary switches, blocking magnets
Conforms to IEC 60-129
Electrical Characteristics

Rated Insulation Voltage  okv__ Noaiv Mssiv Wl Joav  Jseiv |
[Rated thermal currentAC Ws.oka Jsoka Wsow NWNioocn Widoia Wi2oka |
[RMS Tsec short-time withstand current_______f{110ka __f100ka _Jiooka I Wotia Priowa fiio |
[Rotedpeakcurent ok fosoka fosoa T lso0ka fovska  forska |
Dielectric withstand voltage 1 min/50 Hz I N N | D N B
[Phase to earth and between poles___ fl2skv__fsov__fov_ R lsiv Rsowv frow |
[Across the solating aistance kv sokv__Neokv Wsowv N W2 Peoww  feow |
[Ratedimpulsewithstandvoltagest_______ & A § — § |
[Phase to earth and between poles  fl7skv__Bsiv Fo  RW7siv Fooskv fovow |
[ Across the isolating distance kv Nsskv _ Nisskv  WNioskv N Wsskv  Miaskv  Mioskv |

No-load operation

Indoor type — only vertical mounting

Mechanical endurance: 50 000 cycles (open / close)

Maximum temperature withstand at 130° C without damages to the switch

Electrical contact by blades with pressed hard silver contact rivets and silver-plated electrolytic copper plates
Small making / breaking capacity (as option)

Supporting insulators made of cast epoxy resin (fire classification according to UL94-V1)

Main Dimensions

I~
]

oF

K1

50 o
Auxiliory contoct C2

plece |

[
B

=] 17

¥ 13 N = i i
63 a + S
10 [55 - , T .
o
d:r a9
gl S
i D P
a Jm
&

K Manual emergency drive with auxllary contact

Q
— View X
Other motorposition upon request Ty ] Manual emergency drive
( imension will be langer) e o] $ﬂ°$ oR with slip-on drive handle
i

Connecting lugs per pole 120004

20

Length upon demand

iy

Manual emergency drive with
eye and hook drive handle

Dimensions in mm
kv o [kA Noof |, A2 B=B1 B3 c D E G | K K1 L a [ s u
poles
8 1 700 274.5 390 614 640 347 170 120 60 14
12 730 189 294 654 670 367 185 160 40 18
8 1200 274.5 614 1140 347 170 120 60 14
12 2 405 344 38 122 50
12 1230 294 654 1170 367 500 185 160 40 18
8 1700 274.5 614 1640 347 > 170 120 60 14
3 219 508
12 1730 294 654 1670 367 185 160 40 18
8 1 700 336.5 390 820 640 450 170 120 60 14
12 730 189 356 855 670 470 185 160 40 18
8 1300 336.5 820 1240 450 170 120 60 14
24 2 405 414 41 110 60
12 1330 356 855 1270 470 00 185 160 40 18
8 1900 336.5 820 1840 450 ° 170 120 60 14
3 219 508
12 1930 356 855 1870 470 185 160 40 18
8 1 700 376.5 390 994 640 550 170 120 60 14
12 730 189 396 105 1040 670 570 185 160 40 18
8 1400 376.5 994 1340 550 170 120 60 14
36 2 520 55 120 110
12 1430 396 1040 1370 570 200 185 160 40 18
8 3 2100 219 376.5 508 994 2040 550 170 120 60 14
12 2130 396 1040 2070 570 185 160 40 18
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9.10 MV — Medium Voltage Switches

Standard Range12kV AC up to 630A

Construction

Conforming to IEC265

The main contacts of these 3 pole switches are self-cleaning (wiping action), and there are
smaller arcing contacts associated with each of these poles. The arcing contacts ensure the
long life of the switch and can be swiftly replaced during switch maintenance.

The basic design and robust construction make them suitable for many medium voltage
applications, they are often chosen by the shipbuilding industry, the oil industry, and the
electricity industry, and everywhere that requires economical and reliable medium voltage
switching.

Design

The MV switches are available in three configurations: -

Standard On Load Isolator (1-0)

On Load Isolator with Earthing Switch (1-M)

On Load Isolator with Earthing Switch & fuses*

* For further details, consult Technical Sales

Options

Switch position microswitches

RH/LH & Remote manual operation

A.C. or D.C. electrical operation

Key locking or padlocking handles

Applications

Medium voltage applications from 3kV where transformers, motors, generators etc. require isolation, isolation & earthing or isolation,
earthing & fuse protection

Ideal for 11kV power transmission applications

Electrical Characteristics

[y

N
S
o

0 operations @ cos6 > 0.7
00 operations @ cos0 > 0.7
0 operations @ cosb < 0.15 inductive

N

Manual handle not shown
20 operations @ cos6 < 0.1 capacitive

insulating Values (ndoorise) |

impuisevolagetest W | -

phaserocan W5 Wi | O N )

L

Volage @ sovzfor tmin i | " .

phoserocan — Won Wi | . —

5 O &

short reuitwitnstand | -

ShortCrcuitcurrent duration Il | *

t B[ ¥
I . - = 5 B
o : wes
ereangCopacy W W | '

20 operations @ cos0=07

20 operations @ cosh < 0.15 mducive

20 operations @ cosh < 0.1 capacitive_

I —

(o of Mechanical Operations —

N uj=jw
(%) oo
o
(=]

No of Mechanical Operations

Please consult Technical Sales for further details including mounting into enclosures.
12kV Isolator with earth switch below
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19.11 NORD - High Current Disconnectors

Standard Features 16kA — 140kA 1500V DC

Construction

Single pole / double pole / Change-over

Aluminium or Copper Terminals

Able to accommodate bus bar distortion because of built-in
deformability i.e. flexible joints are not necessary.

Design

Visible break by direct seeing of the mobile silver-plated copper contacts
Mechanically independent mobile contact arms with high-pressure
springs

Electrical contact with silver-to-silver contact

Insulation with fibreglass reinforced polyester insulators

Operation mechanism of galvanized steel by a toggle-closed system
Disconnectors are self-supporting - Bus bar support must be sized to
withstand the disconnector additional weight

Options

Choice of input and output terminals in aluminium or silver-plated
copper

Two poles or change-over design by side association of two

Cagper trie
e = W -l
e P |
£ > “m | "
H iy,
ST Lot
BHALY | Laby
| i 1
—= -
Copoar | Aluminum tine
=153
il 8,
ittt -l
‘h . 4‘ "L'-
" “ .t

2 0rY BT LN (NN (LTSI (Sebon
d. cocasn foev G tp 40 mew

disconnectors

Actuators (motor, pneumatic, manual)
Auxiliaries (limit switches, locks, control boxes)
Features

Low and constant voltage drop
Self-cleaning effect on contact

High short-circuit current withstand
Large insulation and creepage distances
Easy connections to:

Aluminium bus bars by welding

Copper bus bars using bolts

Electrical Characteristics

Temperature rise at nominal current (with 40°C max. ambient temperature) less than

65°C

Typical temperature rise at nominal current (with 40°C max. ambient temperature)

15°C above bus bars

Typical voltage drop at nominal current

40 mv

Peak short-circuit current withstand (upon circuit configuration)

10 x (Nominal current)

Dielectric withstand strength

Between live parts in open position

10 kV - 50 Hz - 1 min

Between live parts and earth

10 kV - 50 Hz - 1 min

Between auxiliary contacts and earth

2 kV -50Hz-1min

Between motor (AC) and earth

2,5kV-50Hz-1min

SCR leakage current breaking capacity (upon request)

1A-100VDCL/R=5ms

Power breaking capacity up to 100 kA100 V DC - L/R < 20 msec

Upon request

Mechanical Characteristics

Built-in standard deformability (longitudinally (dL) / transversally (dT) / axially (dA))

25/80/10 mm

Higher values available upon request

Mechanical endurance (with respect to maintenance instructions)

20 000 Cycles

Higher endurance upon request

Typical duration of opening or closing operation

Motor operation

3 to 12 seconds

Pneumatic operation

Less than 1 second

Max. contact temperature on live parts withstand without equipment damages 140° C

Nominal (kA) | 14 18 22 27 32 35 39 43 47 51 55 58 62 66 70
current

No. contacts 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
A mm | 200 255 310 365 420 475 530 585 640 695 750 805 860 915 970
B mm | 25 90 90 90 90 90 90 90 90 90 97 97 97 97 97
Weight kg 130 150 175 200 225 250 280 305 330 355 380 410 435 460 485
In C C’ D E E’

> 47 kA 892.5 460.8 42.5 820 460

47 kA 802.5 432.5 780 792.5 432.5
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19.12 PBD —High Current Disconnectors

Standard Range 2000V DC20kA to 160kA
Construction
Single pole / double pole / Change-over
Aluminium terminals able to accommodate bus bar distortion due to built-in deformability || ===
i.e. flexible joints are not necessary.
Design i
Visible break T —
Electrical contact with silver-to-silver contact
Operation mechanism of bi-chromate galvanized steel by a toggle-closed system DRpp—
Disconnectors are self-supporting - Bus bar support must be sized to withstand the
disconnector additional weight
Options
Actuators (motor, pneumatic, manual) e I |
Auxiliaries (limit switches, locks, control boxes)
Features
Low and constant voltage drop
Self-cleaning effect on contact
High short-circuit current withstand
Large insulation and creepage distances
Easy connections to Bus bars by welding to high section aluminium bus bars
Electrical Characteristics

Typical voltage drop at nominal current

Peak short-circuit current withstand (upon circuit configuration)

Mechanical Characteristics

Less than: 65°C

<L

[

D
o
<

0 x (Nominal current)

10 kV - 50 Hz - 1 min
10kV -50Hz -1 min
kV - 50 Hz - 1 min

2,5kV-50Hz-1min

N

25/80/10 mm
1

transversally axially (dA
Mechanical endurance (with respect to maintenance instructions).

ess than 20 seconds
L
140° C

Motor operation

Pneumatic operation

Contact temperature on live parts withstand without equipment damage
Configurations
All contacts are solid silver, high temperature brazed (special process)
Mechanically independent mobile contact arms with high-pressure springs
Electrical contact with solid pure silver, point to point, contact tips.
Upon request, two poles or change-over design by side association of two disconnectors

000 Cycles

y (long y ( ))
Typical duration of opening or closing operation

I B | E |
I [ N AN [CEVEE [ (mm)
[ ] o0 |
[ ] 350 890 o0 [s30 220
N E N
I EE T T T O O ED 270
N
45 | o0 |
I N o0 |
] N
I N
[ ]
I I I I I D I T
I 560 e
I
[ Moo Wax17 000 WMoss W10  QNisso 120 560 880
560
]
[ ]
[ ]
I 120 560
C -
Dimensions: A: standard = 500 mm (600 or 700 mm as option) - F: standard = 250 mm, Blade section = 160 x 20 mm?
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20 Industrial Fuses & Fuse Enclosures

A full range is available, complete with their accessories
From small electronic fuses to large medium voltage fuses
D.C. and semi-conductor fuses to North American and European Standards
International brand names:
Ferraz Shawmut - AMP-TRAP TRI-ONIC Protistor Ultrasafe
Plus other manufacturers - Linder, Linocur, Limitor, Nortroll etc.

Fuse Assemblies

IP Box ratings up to IP67- Stainless steel- Anti-Graffiti Paint Finish
Insulated boxes- Special adaptations- Advice on replacements for obsolete fuses
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20.1 General Purpose AC Fuses —-Types; gG and aM

French Ferrule

8x31-10x38 - 14x51 - 22x58mm

1o 1254

400V AC [8x32), 400 to 300V AC [10x38]
500 to 690V AC (14x51 - 22x58|

Upto 120kA IR,

EN 60249-2-1 Compliance

Blown Fuse indicator

Striker [14x51 - 22x58)

Motor profection

8x31 - 10x38 - 14x51 - 22x58mm
0.510 1254

400V AC (Bx32),

400 to 500V AC (10x38)

500 to 690V AC | 14x51 - 22x58|
Up to 120kA LR

EN 60269-2-1 Compliance

Blown Fuse indicator

Striker (14x51 - 22x58)
Protection of distribution circuiss,

French Ferrule Fuses — Ferraz —Types gl, gG, aM - Standard

W
N
)

L.C.S. Part No.
54467
53602
51401
52145
54725
54837
56962

ype Rated Voltage | Indicator
1 gG
x 38 1 gG
0x 38 1 gG
0 x 38
0x 38
0 x 38

4x51

[e]
x

=
o

|G

NN NENE
ol |>|>|>|c
p= =
D
=
=3
X
Q
=
=)
[ofe]

[Rated Voltage |

Indicator |
Indicator |
Indicator |

o |o |v | |oo |oa oo | H
< <

1 gG

w
N
>

French Ferrule Fuses — Ferraz —Types gl, gG, with blown fuse indicator

Rated Voltage |l Indicator Striker
25A

French Ferrule Fuses — Ferraz —Types gl, gG, with striker

Indicator

L.C.S. Part No.
54567
54678
54679
55827
54568
54600
54911
54601
54569

urrent Rating Rated Voltage

NN = (8]
(20 [=] (=)

N = =

ol|lo (*)]

> | > >
ujujocojocojniuniiuun DO |
olo|lv]|Vv]|o|o|o|o|o ol |
(e} ie]) (o] o} o]} [« o} (o} (=] (e} o) (o] Ie)
< I<I<I<I<I<I<I<|< < I<|I<|I<

a
w
>

LCS PartNo. [lsize  [MType |
854568 [W14x51 [Meiec  [3oA

o0
(@)
>
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20.2 Modular Fuse Holders for French Ferrule - 8 x 32, 10 x 38 & 14 x 51 General Purpose Fuses

Fuse Holders Type MSC and CMS - 8 x 32, 10 x 38 & 14 x 51 — Standard without indicator

| Nsx32 W1 QMwvsc 4 soov Wsx31mscs |
. N B B B N N 00
I D I D DS N
gses1s  [1axs1 s Mcvs |
& @ § B B N

20.3 Fuse Holders for French Ferrule type 8 x 32, 10 x 38 & 14 x 51 fuses

Type ST8 (for 8 x 32 fuses)

L.C.S. Part No.
854086 ST8
854087 s;e W ]
Type ST10 (for 10 x 38 fuses)

L.C.S. Part No. [l Type
851400 N
854087 ]
854866 I US102

Type ST14 (for 14 x 51 fuses)

L.CS. Part No. |MType [Ref.No. |
852305 ST14 |
854525 sti4 @ |
854562 sT14 M Grey/Black
854537 ST14
Type ST22 (for 22 x 58 fuses)

L.C.S. Part No.
854628 si22 W ] ST22

854526 sr22 W ] ST220

854565 ST22 (N JsT22oN

Type SKI (salt spray-proof model) — Fuse Holder for ferrule type fuses 14 dia.

L.C.S. Part No.
856049

Code
SKI 14

Size
Sl 14
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20.4 NH General Purpose Fuses

NH Fuses

Fuse-links, 00C (000), 00, 0,1, 2, 3,4, 4A
sizes

210 1250A

400, 500, 690V AC

IEC/EN 60269-2-1 Compliance

Blown fuse indicatar

French striker according EC/EN 60289-2- 1far dimensions
0, 1,2, 313210 630A}

Protection of distribution circuits

Isolated tuse availoble up to size 3

500V Type gl — gG

L.C.S. Part No.
57026
57024
56761
57454
57455
56252
55717
57023
59082

4
N
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Current Rating
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500V Type gG blade style fuses — with blown fuse indicator

L.C.S. Part No. @ Size urrent Rating
56820
54294
54295
56821
55507

wiNnINn]o
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%3 [=] [=)
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500V Type aM blade style fuses — with trip indicator

L.C.S. Part No. ze
855702

855183

(%]

=10
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urrent Rating
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690V Type gl — gG blade style fuses

L.C.S. Part No.
55742
56124

200A

u
o
o
b=

3

LCS. PartNo. [llsize |

Fuse-links, 00, 0,1, 2, 3, 4 sizes
210 12504,

500 and 690V AC

IEC/EN 60269-2-1 Complionce
Blown fuse indicater

French siriker according IEC/EN 602692 1
tor dimensicrs

0, 1,2, 3(321c 630A|
Motor profection

Isoloted fuse available up to size 3
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20.5 NH Fuse Bases

NH Plastic Fuse Bases — Types, 00-TP, 0-EP* and 0 to 3PP
DIN Rail Mounting

856750 [
855773 [a-pe B X
856758 [o-pe B [T
857456 [3-pP
855502 [ B [TE
EXEE T D (TR

*EP bases have square contacts — PP bases have clips contacts

Screw Mounting

L.C.S. Part No. No. Of Poles [l For Fuse Link Type
859070 o-pp | NH-
857308 3-pp NH-

NH Plastic Fuse Base Accessories

Insulating Barrier
L.C.S. Part No.
59069
55777
55506

ize Current Rating
60A

400A
30A

Ref No.

(%]

Separator
L.C.S. Part No.
55775
855504

(%] Wl
P |
N

Ref No.
4610
4612

Current Rating

[y
|
N

Fuse Shields
.C.S. Part No.
59073
55774
55503

—

Ref No.
4804
4810
4812

Current Rating

Terminal Shields
.C.S. Part No.
55776

55913

56688

55505

—

Current Rating
4702
4708
4710
4712

w]o
I B B B Y I B B I BN B B B
1) Il P B
—h (G20 K0 N9,
= = I=d (=]
) N kS B

wln~ N wl~ % w
® ' ®
N

Fuse Link Pull Handle without arm cuff
L.C.S. Part No.
856670

ef No.
8022.000000

2
N
)

00bis 4
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DC Semiconductor (Traction Grade) Fuses - French Ferrule Type

DC FUSES PROTISTOR®
DC & Semuconduc.!or DC &
. F:-o;?)cﬁon Semiconductor
Sizes: 70.72,120 Protection
1o 123, 3G0, 302, 92458, T x40
s 14551, 22«58, 27«40,
i 20x127mm
& o 15004 200,
66042000 DC pDR
AR-A0COV [X

ak & gR operclions
Vary high intarrupring
ratirg

DC characierizalion

ery high imerrupting

ru'ing

DC character zation
600V DC Fuses 27 x 60- Type gRB

L.CS. Current
Part No. Rating
8

Watts loss

0.8 In In

52734 27 x 60 0.25 0.4 CC6.621 CP gRB 27 x 60/1

Minimum trip voltage: 20V

1000V DC Protistor Fuses — Type gRK
L.C.S. Part No.

Catalogue No.

CC1000 CI gR

Current Rating

856097 000A

II

1000V DC Fuses 20 x 127-Types gRB and gRC

Curre Watts loss
Rating 0.8IN IN

20 35

10A 24 42

20A 44 77

9.6 17.4

* Note Use R.M.S. current less than 56 A when mounting in fuse-isolator

1500V DC Fuses 20 x 127- Type gRB and gRD
Without fuse blown indicator

851397 W20x127 o.8A
854825 Wo0x127 WA  Mos 09
EE St BN PEEFTEE .
BT £yl BN D
With fuse blown indicator

856080  W20x127 WoAn Moo 16
856173  J20x127 Wen 34 63
856175 J20x127 [l10A x|

Minimum trip voltage: 50V
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20.7 AC Semiconductor Fuses - European French Ferrule Type ‘U.0.S.’
1000V AC Miniature Semiconductor Fuses — ‘Type FA’ — Very Fast Acting

L.C.S. Part No. [lsize Rated Voltage
857497 6 x 46 o8 [l 1000v 1000 V FA 0.800A 6 X 46
660V AC and 690V AC Fuses Types; gRB, gRC and UCR
Type 660 — gRB — without Trip Indicator
L.C.S. Part No. Voltage AC
856122 10 x38 660V 660 gRB 10-02
856184 10x 38 660V 660 gRB 10-04
856123 10 x 38 10A 660V 660 gRB 10-10
Type 6.600 — 6.621 cp UR- without Trip Indicator
L.CS. Part No. [llsize Voltage AC
858814 14 x51 660V 6.600 CP URC 14.51/40
859164 14 x 51 50A 660V 6.600 CP URC 14.51/50
Type 6.921 cp URC- without Trip Indicator
LCS. Part No. [llsize Voltage AC
856102 14 x51 690V 6.900 Cp gRC 14.51 16
856103 14 x51 690V 6.900 Cp gRC 14.51 20
856104 14 x51 25A 690V 6.900 Cp gRC 14.51 25
Type 6.921 cp URC- with Trip Indicator
L.C.S. Part No. Current Rating Voltage AC
856197 14 x 51 690V 6.921 Cp gRC 14.51 6
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20.8 Fuse Holders - for Ferrule Type ‘0.U.S.’ - Semiconductor Fuses
Type PS 20 x 127 for Ferrule Type DC Fuses — Dimensions and Information
Blocks & Holders ¥ Semloooductor Fuses

5 Semiconducter Fuses Ferrule fuse holders and disconnectors PS 20x127
Ferrule fuse holders and disconnectors  PS 20x127
W TUSE HOLDBIS AND ACCESSORES

win
"
E
FUSE HOLDERS Q"‘T}
AND FUSE DISCONNECTORS &
FOR FERRIRETYFE FUSES |9 e
20:127 -~ |
M SOUD ASCTNELY OFYDING GOOD MR A
MEOAMCAL Wl R by de [T ] Tt ] Pobage W 203
- b V300
o i e [ o ‘ e 1
B U NOUNTING M OO0 ORI 1 TUNITNCEN] 2 IONN =0 I |

VT O THOUT SREOLATIVG MD) BL S LU . FUSESECONMICIONS AND ACCESSORIES

INCAT B WY e e

W PYOVILK TR SO0 § S AR AYLEAON
PRESLGLASE FOUTSTER PO ATLCATONE M
MR EAE ETh SN ERES R TR

TP T

MAIN OARACTERSTICS
| ’E.:;‘.:"‘”;":—._“;‘: o T Sy O [ 3 '
% o} - R b | W | [
w | Vs = B gl | =
sl e = e |
Bty wwrerwd Nt : | [ s syt s vt
e e o o e e
T v
T T A DI TN IS S Iy b e e el e n by o byt 1 o e o
LIRS e o s phoman | ww || BS
Type 20 x 127 Fuse Holders
L.C.S. Part No. Ref No. Microswitch
851396 PSI 20 x 127 + MCS BS
tandard
54224
55403
57401
S
53819
853750
51505
Type 27 x 60 Fuse Holder
L.C.S. Part No. Ref No.
852733 PSI 27 x 60 PRE BS+MC PS
Fuse Holder Accessories
L.C.S. Part No. Size Accessory Type
851398 0x127 Terminal Cover (pair)
853629 7 x 60 Fuse Clip — MR5 Cl
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20.9 American Round Semiconductor Fuses

Form 101 Type A50QS - blade / bolt-on fuse

LCS. Part No.
857071 80A A50Q580-4

20.10 American and European Square-Body Semiconductor Fuses

French Standard PSC — 600VAC Blades

L.C.S. Part No.
854054 SE32 6,6 URD 32 EF 0500

20.11 DC Square Body Semiconductor Fuses

Types — gRC, SRF, SRG and gRE

Size Type
122
123 750V gRC
SRG
300 Jl80A gRE
302 gRE
Accessories for square-body fuses

Accessory Type

-

20.12 Square Body Fuse Holder / Bases

Types SP and SE for Square Body Semiconductor Fuses ref. Section 4.5 above

L.C.S. Part No.
854217 SP 36 120
854300 SE 122
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20.13 Miniature Semiconductor Fuses

Type SA — Medium time lag and FA - Very fast time lag

LCS. PartNo. [lisize

For Miniature Semiconductor fuses ref. Section 20.13 above
Type S1 6.32
L.C.S. Part No.

55570
857463

For Fuse Size
.3x32 6.3mm clips .
x 46

Accessories for 4.8 / 9 above

L.C.S. Part No. For fuse Size Access Type Ref. No
857499 MR 6 VI

20.15 Type AMP-TRAP Fuses
Class CC Time Delay ATDR AC / DC

AMP-TRAP 2000

Oy & - Toorwe Daloy ATDR & ATGR

Mg

Uil

—

.C.S. Part No.
54320
54321
54322

Size mm Current Rating
10 x 38
10 x 38
10 x 38
54626 10 x 38
54627 10 x 38
Class CC Class C ATMR AC only

AMP-TRAP*

a
&

wss CC

LCS. Part No.__[liSize mm
54323 10x 38 ATMR1
854524 10x 38 ATMR2

20.16 Fuse Holder - Type USBCC

UltraSafe Holder for use with Class CC Fuse types ATDR and ATMR

L.CS. Part No. [l No. Of Poles
854319 1 Pole without indicator USBCC1
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20.17 BS 88 Blue Dot Fuses

Blue Dot Series Fuses — Offset tags: 2 — hole fixing

Rated Voltage 415V AC — Breaking Capacity: 80kA

| N+ @ QWensaova MF1 0 Wesss6 [IEC602269-2 |
so1ssc e Wensaove [MF1 0 Mesesc  [IEC602269-2 |
| Qe 000 QWensaovic [MF1 00 Wesss6  [IEC602269-2 |
| Q> 2020 Wensaovos [MF1 00 Wesss6 [IEC602269-2 |
| Qs> 020 QWensovs> [MF1 00 Weses6 00 [IEC602269-2 |
| N> 202020 QWensaovvs 10 Wieses [IEC602269-2 |
N3 Jsnsaovvisa JF JilBsss

|
|
1

\r
|
Wan
?
o~ =g

¥
|
|

-
-
-

BS Ref. Fuse Type Dimensions (mm)

I B N0 We | N |

35.5 0.8 |
20.18 BS 88 Blue Dot Fuse Holders
BS 88 Blue Dot Fuse Holders

L.C.S. Part No. Max. Cable Size For Fuse Type

861852 32NNSF

861853 32A 32NNSFW
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20.19 BS 88 Red Spot Fuses

660V Type CP without trip indicator

LCS. Part No.
855710 17 x 49 6,6 URS 17/35

BS 88 Red Spot HRC Fuse links

Red Spot Standard Fuses — Offset tags: 2 — hole fixing
.C.S. Part No. Ml Red Spot Type
53834 Standard — Al
56050 Standard — Al
54388 Standard — A2
54387 S
53833 Standard — A2

=

Fixing Centres
44.5
44.5

Current Rating Voltage AC Max. Voltage DC Max.
50V
50V
69V
60V

60V

-+
QU
=
o
QU
=
o
|
>
N

[0 I3A Eal B
Qlaojojujun
Qlaojojulun
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Red Spot Standard Fuses — Central tags: 2 — hole fixing
.C.S. Part No. Red Spot Type
55383 Standard — B2
54344 Standard — B2
55384 Standard — B2
55016 Standard — B3

Fixing Centres
111.0
111.0
111.0
111.0

Current Rating Voltage AC Max.
60A
00A
00M315A

15M355A

Voltage DC Max.
350V

350V
460V

wWiIN

NN alulo]o
I N N N S alagla]o
=1 =1 =1 k=1 k=) =1 t=] k=1 t=!
<l<I<|<I|< <|<I<]I<

Red Spot 400 Series Fuses — Offset tags: 2 — hole fixing

Voltage AC Max.
854398 [4c0series-a1 llass  [ooA
855001 400 series-A3 1730 [is0A

20.20 BS 88 Fuse Holders

BS 88 Red Spot Fuse Holders Front Connected

7850164 [lf0A white 10mm?
853830  [l3on Black 16mm?
850091 200 Qslack _1oomm’ ____ JWTF/GTF

BS 88 Red Spot Accessories — Copper Links

855853 Jll63A

20.21 Special Purpose Surge PAV Suppression Fuses
Type PAV

L.C.S. Part No.

57025 63A
56960
56961 35-40 100A

Imax (Ka) one pulse Voltage Rating Breaking Capacity
500V-100kA gG 22- 63
500V-100kA gG 22- 80

500V-100kA gG 22-100
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20.22 Insulated Fuse Box 1000A 2000V DC

DC Fuses in wall mounted insulated box.

Special test house application
O Fuse rated 1000A 2000V DC
O Termination provided to suit the specific cabling requirements.
Q Lightweight ergonomic design

| Wiensth  Wreight Wpepth [Wweight

20.23 Generator Fuse Assembly 1300A 5000V 3ph 60Hz AC
Application

The fuse panel provides protection for a Four Quadrant Load Generator in the
event of a fault to a Four Quadrant Load Converter.

The Four Quadrant Load Train is used to simulate various propeller characteristics
in a land based evaluation of ship technology.

Equipment

3 x 1300A, 5000V Fuses

3 x 1A, 5000V Fuses (For indication)

Fuse failure microswitches

Cable

300mm? Armoured Cable

3 core 25mm? SWA Cable for Aux supply

Dimensions
I
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21 AC & DC Contactors
DC Contactors
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21.1 Contactors - Voltage: up to 1000V AC or 2000V DC - Current: up to 25,000A

Features

Modular construction

Ability to mix AC and DC poles
High fault withstand capability
Silver-plated copper contacts
High make and break capacity (AC1 & DC1 rating) ' -
Mechanical latch facility
Manual release facility

Arc blow out coil with cages
Wide range of coil voltages
Locking facility

No Asbestos parts

Iy Sy Wy Oy iy iy

Options
Enclosures to customer specifications

Control or indication microswitches

Special higher current ratings available on request

Can be fitted as part of a system

Applications

Railways, Trams, Metros, Underground, Trolley buses, Mining industries, Power generation and UPS supply.

Electrical Characteristics
Conform to IEC 158-1 VDE0660. NFC 63100, EN 60947-4 and SNCF Cat 1 & 2

Please consult Technical Sales for further details and special ratings.

Typical Railway Applications refer to ‘Depot’, ‘Trackside’ and ‘Control Panel’ Sections of this Catalogue
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On Site Service and Commissioning

In house Switch Refurbishment

Maintaining or servicing your equipment could save £££ over the years
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22.1 Repair, Refurbishment, Maintenance & Service
Whilst our product range consists of equipment which requires little maintenance, regular servicing will extend the life of your products.
An LCS service package could save you significant costs over the life of your system.

We pride ourselves on a quick efficient service and endeavour to return products as quickly as we can.

8800033 - Pneumatic Rolling Stock Switch Refurbishment
Rolling Stock Switch showing the condition as it was received at L.C. Switchgear.
; -

: = G ?
After extensive work the switch can be seen after testing ready for packing and dispatch
All items returned for overhaul are fully tested prior to despatch.

Old Railway 2 Panel Switchboard Refurbishment
The old 2 panel switchboard in the adjacent picture was completely cleaned and rewired to

the current standards giving it a new lease of life.
The switchboard was thoroughly tested prior to installation.

Maintenance Servicing & Refurbishment

4hr response times available . Ensure product performance
24/7 on-call available and longevity

LU and NR trained staff o Renew existing products

Contact us and plan your Support Package
+ 44 (0) 1273 770540
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23 Training & Consultancy & Repair Service

23.1 Training

Detailed training courses can be provided for Maintenance or Operation.
Training can be given at LCS in Hove or at your site.

Many Operators and Maintenance Technicians have attended our courses.
Please consult technical sales with your training requirements.

Ay LCS

=
CERTIFICATE OF TRAINING
LOCATION OR NAME OF PROJECT
THIS 1S TO CERTIFY THAT
NAME OF TRAINEE

NUME OF COMNTANTY

HAS COMPLETED AN L C SWITCHGEAR LTD
TRAINING COURSE FOR THE
NAME OF COURSE (OPERATIO

FUNIT Q) ATICH OR ENCLD

oN

DATY

23.2 Consultanc

Experience with a wide variety of DC traction systems makes L.C. Switchgear able to give advice on different solutions, depending upon
budget or technical requirements.

Impartial advice on the best solution is not clouded by OEM product driven decisions.

L.C. Switchgear is not tied to specific OEM products and therefore is able to recommend the
best products on the market that meet your needs.
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24 Installation

24.1 London Bridge Signal Box
Three & Two panel Changeover Switchboards feeding Multi Circuit Switchboards for the power supplies at London Bridge Signal Box were
designed & supplied by L.C. Switchgear.
The whole installation was also undertaken including the integration of:
Q UPS’s,
Q Transformers
a PLCAlarms
O Battery systems

The automatic Changeover of power supplies has already proven its worth on a
number of occasions during unexpected interruption of the supplies to London
Bridge.

Fully compliant with the latest Network Rail standards

The multi circuit distribution board is fitted with fuse blown indication to reduce
downtime in the event of a failure.

Fuse location and change times have been reduced from 10-15 minutes to 2-3
minutes, which offers considerable savings in the event of failure due to circuit
overload.

Supervisory cover for changing from the old to new systems was provided during night time possessions.

24.2 Rye Signal Box

UPS Switchgear and battery enclosure assembly

A modular design, to suit the requirements of a small signal box switch room.

Permits continued use of the signalling equipment in the event of an external supply failure.

The current rating and time constant can be accommodated to suit the requirement at site installation.

The unit was remotely positioned and was supplied with a signal box warning panel to alert the signal staff to the failure mode.
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25 Accessories

25.1 Cable Glands for 935mm?2 Copper Traction Cable (LU Standard

These are the glands for London Underground Standard 935mm? Copper cables used for the Positive and Negative supplies.
For indoor/outdoor use

Seals on the cable sheath, to IP68.

Specially formulated elastomeric seals.

Wide sealing range

Precision manufactured from high quality brass

000D

There are two types that are offered by LCS.

Nickel plated gland

The more commonly used type is the larger Nickel plated gland shown in the pictures this requires a greater pitch between cables due to
the large dimension A/C across corners.

Un-plated brass

Less commonly used is the un-plated brass indoor & outdoor cable gland for use with all types of un-armoured cable, providing
mechanical cable retention and an environmental seal on the cable outer sheath.

Plated Un-plated

Part No.

863745 M75 Gland — Nickel Plated
863747 M 75 Gland - Un-plated Natural Brass

863746 M75 Nickel Plated Brass Locknut
864305 M75 Sealing Washer

25.2 Cable Lugs for 935mm? Copper Cable (LU Standard
These are the lugs for London Underground Standard 935mm? Copper cables used for the Positive and Negative supplies.
Copper tube lugs

O High purity electrolytic copper tube annealed and tin plated

Q  Four hole stud fixing

Q Hydraulic Crimp tool fitting

Height
6mm

Type Across Corners

Across Flats

9
1mm 85mm

6mm Omm

.5mm 96mm 10mm

~ Mol
Gl
3
3

LCS does not supply the cold shrink shown below.

1
|

Part No. Length Horizontal Pitch [l Vertical Pitch
863744 2mm 30mm

(o]
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25.3 Insulators Low Smoke Zero Halogen
Approvals & Specification
NFF 16-101 F2, UL recognised

Self-extinguishing: UL 94 HB

Material Polyamide material reinforced with glass fibre, halogen free.

Insert Materials: Bi-chromate zinc plated steel inserts, threaded according to ISO standard.
Working temperature -40°C + 130°C

Nominal Nominal Tensile Bending

o

E P Voltage Strength [ Streng
855709 [isosoms [so Qso [mvc Mo W41 Js7 [Qiooo  Jisoo  Mooco Q1000 |
B N N N N BN BN BN BN N N
iso3ovs 30 W30 v s [Moc 31 750 000 [s00 300
1503svs Jfss Q41 Qvs s s« [g4c 70  Qoco 1100 o0 |
iso4oms 40 Jac Wvs M Qs [s3 Q1000 [Mi200 1100 IS0 |
1000 |
1000 |
isocovs feo s [mvs Wis Qs [c3 Q1000 [iso0 | 1000 |
| N B N B BN B N N .
iso3smio 35 41 [mvio o [N [ac 750 900 |
iso4omio 40 [Mac [mio o M40 JNs3 Q1000 1200 | E
1000 |
853405 Jlisosomio flso Jso [mio o 41 JNs7 1000 1500 | 1000 |
855225 Jlisocomio o0 Jss [mio 1o s+ [Mc3 1000 1500 | 1000 |
. B N B N B N B N N .
862182 [iso7om12 [7s Qe w12 W14 Jc2 Q75 Q1000 1500 | 1600 |
(862183 Jliso100m12 100 Jes mi2 W14 Q4 75 1000 Ji500 ] 1500

Please note these are not suitable for use in London Underground ‘Tunnel’ Applications
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25.4 Insulators Low Smoke
Approvals: NFF101/102 10/F1 & UL94 - VO
DMC (Developed Polyester Molding Compound), low smoke emissions with high fire retardancy

Material

Limiting Oxygen index
Insert Material;

Working temperature
Nominal Insulation Voltage 690V ac
Nominal Working Voltage 440V ac
Flexural Strength
Tensile Strength

Part No.
50470
51162
50465
850137
55119
52828
51842
50421

>70% to 1SO4589
Female — Brass

Specialists in Switchgear Engineering Design & Manufacture

Male — Mild steel zinc & yellow passivate

+ 160 degrees

80 Mpa
30 Mpa
B
D
_c B D D D
D
—  E— I
L
L [
E====o } = =8 H= } F===9 FFE==9 T
— | Lol doood | Lozos tk==d <
< <
~ L L] | /
THREAD THREAD
THREAD THREAD
DIAGRAM X DIAGRAM Y DIAGRAM Z
MALE-FEMALE-HEXAGON FEMALE-OCTAGON FEMALE-HEXAGON

Test voltage for L31050 & L31070 is 32.5Kv

== o000
N O

ii
Y )
o

Diagram Thread
Type

M10

M12

3 ®
3

NIy |y ujujun

30
3

I
I
I
I
I
I
I

D
Nm mm
Gl D A

25.5 Insulators Ultra Low Smoke — Suitable for London Underground Tunnels
Approvals; - LU = NF F-16-101 — NFT 51-071 — NFC 20-455 - UL94 VO

©

@

]

THREAD

DIAGRAM X
MALE-FEMALE-HEXAGON

THREAD

DIAGRAM Y

FEMALE-OCTAGON

A - AJF ‘

A - AJF

THREAD

DIAGRAM Z

FEMALE-HEXAGON

THREAD

Insert Material;- Female — Brass / Male - Mild steel zinc & yellow passivate

Ultra Low Smoke Insulators — for use in tunnels — LUL Approved

L.C.S

Part No.
860751
860752
860753

Dimensions —m

Tightening Torque

~

bt S

ef. No.

31050

U31060
U31070
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Timer Relays
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Gamma Series

Time Relay G2Z

Tele Automation - Multifunctional Timer Relay — Gamma series - TS 35 Rail mounted

Controls
60014 12 -240V AC/ 2 — Time function

Functions

The function has to be set before connecting the relay to the supply
voltage.

Asymmetric flasher pause first (Ip)

When the supply voitage U is applied, the set interval t1 begins (green
LED U flashes slowly). After the interval t1 has expired, the output
relay R switches into on-position (yeliow LED illuminated) and the set
interval t2 begins (green LED Ut flashes fast). After the interval 12 has
expired, the output relay switches into off-position (yellow LED not
lluminated).

The output relay is triggensd at the ratio of t1:t2 until the supply voltage
is intenmupted.

| ——
lp LE0 unp [T RN
Ri1 1 .

Asymmetric flasher pulse first (li)

When the supply voltage U is applied. the output relay R switches

into on-position {yeliow LED illuminatad) and the set interval t1 begins
(green LED U flashes slowty). After the interval t1 has expirad, the
output relay switches into off-position {yellow LED not illuminated) and
the set interval {2 begins (green LED U/t flashes fast), After the interval
12 has expired, the output relay switches into on-position (yellow LED
fluminated). The output relay is triggered at the ratio of t1:2 until the
supply voltage is interrupted.

| S CE—
LED URF (LTI BRI N )
Rz .2 .

ON delay and OFF delay with control input (ER)

The supply voltage U must be constantly applied to the device (green
LED Ut illuminated).

When the control contact S is closed, the set interval t1 begins (green
LED Ut flashes slowly). After the interval t1 has expired {green LED Ut
illuminated), the output relay R switches into co-position (yellow LED
fMluminated). If the control contact is opened, the set interval t2 begins
(green LED Uk flashes fast). After the interval ©2 has expired (green
LED Uht illuminated) the output relay switches into off-position (yellow
LED net illuminated).

If the control contact is closed during timing of t2 the expired interval is
erased, and the off delay restart next time the control contact is opened.

u

LED UA

ER 22Ut
R

ON delay and single shot leading edge with control input (EWs)
The supply voltage U must be constantly applied to the device (green
LED Uht illuminated).

When the control contact S is closed, the set interval t1 begins {gresn
LED Uh fiashes siowly). Adter the interval t1 has expired (green LED Uit
iluminated), the output relay R switches into cn-position (yellow LED
illuminated) and the set interval t2 begins (green LED Uk flashes fast).
After the interval t2 has expired (green LED Uft illuminatad) the output
relay switches into off-pasition (yellow LED not illuminated).
Duning the interval, the controf contact can be operated any number of
times.

A further cycle can only be started when the cycle run has been
completed.

u
LED Uit
s
R

EWs

s 3

ON delay and single shot I ] ge lled (EWu)
When the supply voltage U is applied, the set interval t1 begins (green
LED Ui fiashes slowly). After the interval t1 has expired the output
relay R switches into on-position (yellow LED illuminated) and the set
interval t2 begins (green LED Ui flashes fast). After the interval 22 has
expired (green LED UR lluminated) the cutput relay switches into off-
position (yellow LED not illuminated).

if the supply voltage is interrupted before the interval t1+2 has expired,
the interval already expired is erased and is restartad when the supply
veoitage is next applied.

u
LED Ui

R el EE

Single shot leading and single shot trailing edge

with control contact (WsWa)

The supply voitage U must be constantly applied to the device (green
LED Wt illuminated).

When the control contact S is closed, the output refay R switches into
on-position (yellow LED illuminated) and the sat interval t1 begins
(green LED Ut flashes slowly). After the interval t1 has expired, the
output relay R switches into off-position (yeflow LED not illuminated).
If the control contact is opened, the output relay again switches into
on-position {yeliow LED illuminatad) and the set interval {2 begins
(green LED Uht flashes fast). After the interval t2 has expired the out-
put relay switches into off-position (yellow LED not ilfuminated). If the
control contact opens before the interval t1 has expired, t1 continu-
ous according to the adjusted period and the single shot trailing edge
imputse (12) follows directly after t1. Duning the interval, the control
contact can be operated any number of times.

EWu

u
A

WsWa LEDUS

R

u= U=
= 7] _}z ______ - 1}
S e ——— (<X=X<) T |
f “eat[e1®] 15 i A1 B1[ 15
e I
® 1
@ sf Al 15 25 ¥ Al 15 25
; - IR r}.“ (521 R JR
® | b I 3 i 1M
‘ A2 161820 20 ! A2 1681826 28
| 1
e —e— (~X~X~] S 25 | 26 | 28 : 25|26 |28
|- 103mm E#T- | P 16 | 18 M.: 16 | 18 AZ.«:l

Tele Automation Ref. No.
G2Z120
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Enya Series multifunction timer relay

87mm

Time relay E1ZM
T35 Rail mounted

PartNo. [MlVoltage
859957 12-240V AC/

Functions

ON delay (E)

When the supply voltage U is applied. the set interval t bagins (green
LED Ut flashes). After the interval t has expired (green LED Uit
ifluminated) the output relay R switches into on-position (yeltow LED
illuminated). This status remains until the supply voltage is interrupted.
if the supply voltage is interupted before the expiry of the interval &
the interval already expired is erased and is restarted when the supply
voltage is next applied.

v
i — =
R

OFF delay (R)

The supply voltage U must be constantly appliad to the device (green
LED Uft illuminated). When the control contact S is closed, the output
relay R switches into on-position (yeliow LED illuminated). if the control
contact is opened, the set interval t begins {green LED flashes). After
the interval t has expired (green LED Ut illuminated) the output relay
switches into off-position (yellow LED not illuminated). if the control
contact is closed again before the interval t has expired, the interval
already expired is erased and is restarted.

LED UA

R s

R_

The supply voltage U must be constantly appliad to the device (green
LED Ut illuminated). When the control contact S is closed, the output
relay R switches into on-position (green LED Uit iluminated) and the
set interval t begins (green LED Uh flashes). After the interval t has
expired (green LED Ut illuminated) the output relay switches into off-
position {y=liow LED not illuminatad). During the interval, the control
contact can be operated any number of times. A further cydle can only
be started when the cycle run has been complstad.

u
LED UA

Ws s

RL

M’%,M__J 17.5mm

usz v=
o1 ¢
15 kS 15
i 81-_4 AT B
|
AV 15 d A 18
Rl R
¢1 | =2 @ (/3
A2 1618 1 AZ 160
|}
'
2 A2
16|18 16 | 18

Controls

Time - Function |

E1ZM10

Single shot trailling edge with control input (Wa)

The supply voltage U must be constantly applied to the device (green
LED Ut iluminated).

Closing the control contact S has no influence on the condition of the
output R. When the control contact is openad, the output relay switches
into on-position (yellow LED illuminated} and the set interval t begins
(green LED U# flashes). After the interval t has expired (green LED Ut
illuminated), the cuput relay switches into off-position (yeliow LED not
ifluminated). During the interval, the control contact can be operated
any number of times. A further cycle can only be started when the cycie
run has been complated.

ON delay with control input (Es)
The supply voltage U must be constantly applied to the device (green
LED U itluminated).
When the control contact S is closed, the set interval t bagins (green
LED Ut fiashes). After the interval t has expired (green LED UM
illuminated) the output relay R switches into on-position (yeliow LED
iuminatad). This status remains until the control contact is opened
again.
If the control contact is opened before the interval t has expued | the
interval slready expired is erased and is restarted with the next cycle.
u
LEDW

Es s

RLL: <t /J

Single shot leading edge voitage controlled (Wu)

When the supply voltage U is applied. the cutput relay R switches

into on-position (yellow LED illuminated) and the set interval t begins
(green LED U/t flashes). After the interval t has expired (green LED Ut
illuminated) the cutput relay switches into off-position {yeliow LED not
Hurminated). This status remains until the supply voltage is interrupted.
If the supply voltage is intemrupted before the interval t has expired, the
output relay switches into off-position. The interval alr=ady is erased
and is restarted when the supply voltage is next applied.

u
k===

R
Flasher pause first (Bp)
When the supply voitage U is applied. the set interval t begins (green
LED U# fiashes). After the interval t has expired, the output relay R
switches into on-position (yellow LED #luminated) and the set interval t
begins again. After the interval t has expired, the output relay switches
into off-position (yellow LED not illuminated),
The cutput relay is triggered at a ratio of 1:1 until the supply voliage is

interrupted.

E u
p R

Tele Automation Ref.
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25.7 Terminals & Accessories — RSF Spring Clamp & Screw Type — TS32 ‘G’ Rail
This Range of Terminals are often Specified for Railway Applications — Consult Specifications

B

e

A

RSF1
850682

(o2}

L.C.S. Part No 50681

Current (A)
Height (mm)

Depth (mm)
hickness (mm)

851256
850188
50685

851256
7850188
850685

Rail TS32 (‘G’ Rail)
Rail TS32 (6mm Slots)
End Bracket EWK1
End Bracket EWK2
End Plate AP
End Plate AP
Partition TW
Cross Connector QL4
Cross Connector QL10
Sleeve VH13.5
Screw BS M3x20
Cross Connector QL10
Sleeve VH17.5
Screw BS M3x25

est Plug

50683
850684
50697 850697
52785
50688
50686

50690

(o)
o]

o (o] (= B (0]

50689
50687
50691

9]

852121

.5-4.0 .5-10.0

— >4 < —
o fo) <
o = ke
o) Y ®
w
wn oQ
o )
:. —_—
1) <
2 =

Cable Range mm?

—~1—1—1—1= o
=l ™ B
“in
S
o oo oo foo [0 00 o [N v wflw
(@] 0\8

Thickness in brackets (in mm)

!

ERRE R

VIS
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25.8 Terminals WDU TYPE Spring Loaded Cable Clamps

TS 35 ‘Top Hat Rail’ OR TS32 ‘G Rail’ Dual Mounting Terminals
This Range of Terminals are often Specified for Railway Applications — Consult Specifications

Type WDU 4

TS35 & TS32 Rail mounting

25.8.1

TYPE

L.C.S. Part No.
Ordering Code
Rated Voltage
Rated Current
Rated Cross Section
Height (mm)
Length (mm)
Thickness (mm)
Material

Colour

Accessories

Screw-in cross-connection WQV4/2
2 pole 41A Order No. 1051960000
Screw-in cross-connection WQV 4/3
3 pole 41A Order No. 1054560000
Screw-in cross-connection WQV 4/4
4 pole 41A Order No. 1054660000
Screw-in cross-connection WQV 4/10
10 pole 41A

End plate WAP 2.5-10

Oder No. 1050000000

Partition WAP 16+35

Order No. 1050100000

o &
ks J

End bracket — WEW 35/2
Order No. 1061200000
H 47mm, L 56mm, W 8mm

Marking tags — WS 12/6

WDU 4
SL/EN

862800
9537450000
500V

N
>

B
E
BN

Wemid
Dark beige

863393

863394

863395

862862

861809

863351

855567

863588

Type WDU 10

WDU 10
SL/EN
865748
9537490000

7
10mm?

>

S
N

(S0 1%
o
(=)
<

56.6

Wemid
Dark beige

863393

863394

863395

862862

861809

863351

855567

863588

W Type Terminal Cross Connector assembly instructions

| &
LT, ¥

Assembly instructions
Type WQV 4 shown above is a 2 Pole version, Part No. 863393
Extending number of Poles, Pre-fitted cross connections can be set one after the other to produce any required number of poles.
Example in ref. b above is a 3 Pole version (Part No. 863394) first, remove the fixing screw and screwdriver guide (insulated part) at one
of the outer contact points of one the cross connection.
Insert the 3 Pole connector without fixing screw and insulating part. At the same time, insert (for example) another unmodified 3 pole
connection in parallel so as to produce an overlap at the connection. The connection is screwed tight using the fixing screw of the
unmodified connection.
When used together with W series terminals, WQV insulated cross-connection units guarantee absolute safety for finger and back-hand

in accordance with the accident prevention regulations ‘Electrical systems and equipment’ (VGB4).

l.;'

c)

3 il

’
.

L]
e A\
= O -

However, if a cross connector (e.g. 10 Pole Pt. No. 862862) is cut down to a shorter number of segments it is recommended to place a
Partition (WTW ) or End Plate (WAP) adjacent to the exposed cut end of the cross connector.
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25.9 LED Enclosure Lighting

- > Wide voltage range > Dalsy chain

" > Integrated power unit > Dn/off switch or movement sensor
LED 625 wth on/off ! > Long-lived and maintenance-free > Magnet, screw or clip fixing
switch ang magnet ] 3
Bl - - by LED technology

y .
’ " The lamp series LED 025 is suitable far all types of paneds and enclosures, especially where space is at a premium,
p P P ¥ f i
’”

.' The lamps have a very long service life thanks to the use of LED technolegy, Three different fodng options provide
mare flexibdity for installation. The poser output allows up to 10 lamps to be connected to each other (1VD(
versions up to § famps). Both the power input and cutput connectors snap lock into their sockets. With the
integrated power unit and the plugs the lamg can quickly be cannected

L« ANES 058’
CEET N Roba
TECHNICAL DATA
LED 025 vith Power (snsumptios mas S8
on/off switch - o o 30 ok
and lip Fodng Luminosity 2900m #120" (8700m a1 360" or equivalent 750 fent balh)
P Lanp type LED, angle of radiation 120
LED 025 with Tight color: darglight, coler tomperatine: §,500K
rF A Sarvice [ife §0,000h at +20°C {+68°F)
and soew fiving
Consection 2-pule connector with snip ok
AL a2 50 | 24AE cor: white
DC max. 257 | GOVOC, cader e
Maunting masmet Sadng or steee Sing {MS). dip fxing (M)
Barque 2Nm mia
LED 025 with LED 025 with Casheg plastc, banspasent
magnet of scren clip fdng
firing [Himsnsions sk drasdngs
i N Weight 03¢
i Operating/Shorage temperature 30 to +60°C |22 o +MO°F} / 40 tp +857C {-80 1 +185°F)
. Operating/Storage humidty max SU% RH {nen-condeasizg)
: I'_ T Protection type/Protection dass 1120 ¢ 0 {dsusle insalated), TIVOC 1P20 / 0 {eatea-how woltage)
L \\ L [ Mountisg optioms: The amps are svafable with magnin fidesy foe sasy positioning in sny steed abinet or enclosure. A dassic
o u) Is the LED DZ5 with strew fixing. And the specifically desgned cip holders for dip fixing of the LED 025 car also be positionad
#vyehere in the cabinet. The dip holders are screwed to the cabinet wall the lamp & simpdy snapped into the clip heiders and
a 5‘ % = ¢an bu tuened as needed Sor a perfect illumimation
Wote: The lamp mast not b used for household lighting
n 0
Sed view magnet fixing Side view screw fixing Sideview clip fixing
A $u '3 i /2. L
| [ = L N | |
\ N " . L § ko | 2l
» n| Ll — | e = Il,.ﬂ' *iL i i 1; |
= s Lel 3 I P
867935 LED 025 Panel Lamp 24 - 48V DC Ref 02540.1-01 (Standard Version - On/Off Switch)
867165 LED 025 Panel Lamp 100 - 240VAC Ref 02540-0-01 (Standard Version - On/Off Switch)
866096 LED 025 Panel Lamp 100 - 240VAC Ref 02541-0-01 with PIR
866097 AC Connection Cable + connector for LED 025 Lamp 244356
867937 DC Extension Cable, 1m Long, for interconnecting LED025 lamp. Ref: 244362
867936 DC Connection Cable, 2m Long, with Female connector for LED 025 Lamp. Ref: 244360
863294 Din Rail Mounting Bracket (STEGOFIX) ref: 282-1001. - Self Adhesive
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25.10 Heaters — Anti-Condensation

Touch-Safe Heater CSF 060 Series 50W to 150W
(semiconductor)

§_Low surface temperature
L g
g Quick ing due to clip fixing
IL_Pouble insulated (plastic}
_Wide voltage range

g_Small size

d th

(€ R & ROYE

[|_Techaical Data

Oparating volage

Maating capacity

Heating element

Sutface empiratere

I Conmaction

i ‘ curing
[

Mouetisg
Fimming peation

z ? L Ogarating / Storage temparature - 1041 5F /45 15 470°C (43 15 +155°F)
== | i ! 2 P20 1 foesthe invedated]
| | Preansitan frbf PLomotan choes 270 ]
- Appravals 7 Geonidieg ) U4

|

Note
“Tpeeittog it whages hisliw TEOVAC radic

Type
Heater 20W 110V- 240V without thermostat type 06030.0-00

Heater PTC 30W 120V- 240V DIN Rail Mount. Type HGO040 ref.
Heater 50W 110V- 240V with thermostat type 06001.0-00 15 Degrees

Heater 100W 110V- 240V without thermostat. type 06010.0-00
Heater 100W 110V- 240V with thermostat 15 Degrees type 06011.0-00

Heater 150W 110V- 240V with thermostat 15 Degrees type 06021.0-00

Part No.
66522

62522
63287
63809
62371
66027

oflofofoofo oo —
O
w

863810 Thermostat N/C. DIN rail mount. On 5°C, Off 15°C type 01160.0-00

25.11 Thermostats - Cooling / Heating
Anti-Condensation Heaters— Bi-metal Thermostat — Adjustment Range —0 to 602C
Mounting; clip mounting on 35mm DIN rail — 250V a.c.-6A — IP30

L.C.S. Thermostat

855462 [lHeatng  MINC  [Wvellow
I DN

Dimensions mm

(o]

@
c
)

25.12 Thermostats — Bi-Metallic

N/C Types OPEN on Temperature Rise - N/O Types CLOSE on Temperature Rise

Height (Incl. Terminals) 21.4mm x Width 30mm x Dia. 16mm - Fixing centers 23.8 x 6BA
Contact Rating 250V AC 10A - Contact Resistance <50 mQ2 - Dielectric strength 2000V AC

L.C.S Opening

Part No.

Re-closing

Temp

Temp.

852796 20°C +3°C 10°C +4°C
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25.13 Ventilator
The Ventilator is surface mounted and provides an ingenious system of features to avoid ingress:
e  Deflector plates
e  Angled ventilation holes
e  Rubber seal
e  Drain holes

L.CS.
Part No.

Single Grey

25.14 Trackside Equipment Transformer
Enclosed Transformer Assembly
Features

e  5kV Single Phase Isolating Transformer 230V Primary / 230V Secondary Earth Free
e  20ASP Fusing

e  Steel Enclosure IP44 Hot Dip Galvanised

L.C
Part No.

861232

25.15 Door Microswitches
SPDT Contacts — Rating: 15A @ 250VAC Omron

ot 2331025 42905 Ga hole 20 —_—
* see nole)
QP ! /
¢ :_.. - ~ A2
1 |
a8 i &l %:] 92

17.45:0.2

254301 119 Note: Stainless-stee! plunger
492

Type Z-15

Stainless Steel Plunger — Screw Terminals

&5 Omron
Drawing No. mm ef. No.
860987 2.45 t0 3.43 15.9%/.0.4 7-15G-B

DPTP Contacts — Rating: 10A @ 250VAC Omron

2.55R (stainless-steel pin plunger)

dia.
I 23.340.25 04
‘fp 111.5
N\

*—— - ]/<4 ’
42588 1 0 ar

4 NG 4 940075 4 ¥

|~ 11.9 4.2 e dia. hole
4.36'%bs dia. 1 254%0.1
492 17.4540.2

Type DZ-10

Stainless Steel Plunger — Screw Terminals
1.7 max.

3
Ii

3

3
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Long Travel Panel Mount Microswitch Plunger Omron

7.9 dia.
foe 23.3 —f
v 12SR
£ (Note 1)
M12 x 1 mounting
screw

_;_ r— 2tx 14 width across
flats

T2t 15,6 width
across flats

|

| 14.5 i
16 (Note3) " a
| 4 L = i ||

T 1 ' s f Two, M4 x 25 screws
P | O L £
= e
(Note 2|
@\@ ( ) AJ L—zo.7~—l Two, M4 nuts
— R
Type ZAQ

Bronze Frame — Stainless Steel Pin Plunger

860989 69.1%/.15

Note; Operating Force and Pre-Travel dimension is dependent on type of microswitch being used.
Refer to drawing for individual values.

Microswitch Dust Covers — Omron

Type AP-
For use with microswitches ZAQ-1 Types - ref. 5.1.3.1 and 5.1.3.2 above

860990

Microswitches — Saia-Burgess — Snap-action — PN4 Type
Up to 250V AC 15A — Temperature range -10°C to + 85°C—IP 40

o s e 233 = (-"!i[
R e i e ;o
5:;_: T T I ol
AN ol |4
*.Fﬁ_ f w= 5 81| I /
l t L P %
176 4s 2 .
28 ] 44 L
Ll 8 pm 6.3 |
ns )
l {2y aemALLY
—\TELOSED
s e
(ol 73 MORMALL ¥
“IO | OFER
T ANp»
Type PN4 dimensions Circuit diagram
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M2 X Q75

] ouxd
.E ,;J ¥

[= <
(= <>

E
o

3

'
2
=
w
bl
~
PICHRG

SVITCHNG =

PN4GK26 type PN4G type PN41 type
Side / Panel mounting - Screw/washer Terminals — Silver Contacts
L.CS. Type of Actuator Lever
Part No. Actuator Material Material
Zinc plated mild steel
Sainlesssteel - |
Terminal Cover

Saia-Burgess
Ref. No.

PN4GK26
PN4G

850864 Stainless steel

855335

Spring plunger In line Roller

o
=2
=
[y

860439
855334

Long over travel plunger

N4

=
=
)
=

Accessory

25.16 Limit Switches Metal Enclosed

!

Type XCMD includes; ZCEO2 Type Type ZCMD + ZCY Type +ZCEO1 Type

Ordering examples
Types ZCMD + ZCY + ZCE will be supplied as individual items and will require assembling.

Type XCMD and ZCEO2 above should be supplied assembled, but may be supplied as three items, will need assembling the above shown
plus the lead.

When delivered to stores, these will be bag the items with the L.C.S. Part No. attached.

1 N/C & 1 N/O contacts — with Flying Leads — 240V 1.5A at AC15 to IEC947-1-1 - IP67

Actuator Lead Length
m |
850695 Roller Plunger Head XCMD2102L5
1 Wxcmb210211
CMD21L5 + ZCY15 + ZCEO1

3

[N

850628 Roller Plunger Head
850696 Roller Lever

—
<
o

(0]
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26 Adhesives, Lubricants, Cleaning Materials and Toolkits

Threadlocking Adhesive - low strength. Easy disassembly. Suitable for all metal threaded assemblies.

LOCTITE 222 is a low-strength threadlocker that allows the adjustment of screws including countersunk head
screws and set screws. Good on low-strength metals which could fracture during disassembly, e.g. aluminium or
brass. The product works on all metals, including passive substrates such as stainless steel, aluminium and plated
surfaces. It is proven to be tolerant of minor contamination due to industrial oils, e.g. engine oils, corrosion
prevention oils and cutting fluids.

Ideal for low-strength threadlocking of adjusting screws, countersunk head screws and set screws LOCTITE.
Prevents loosening on vibrating assemblies, e.g. pumps, gear boxes or presses _“"222 2
Permits disassembly with hand tools —
Especially suited to small thread sizes
P1 NSF Reg. No.: 123002

Technical Data

Colour: Purple

Max. thread size: Up to M36

Service temperature range: -55 to +150°C
Breakaway torque: 6 Nm

Approvals: P1 NSF Reg. No.: 123002
Fixture time steel: 15 min.

Fixture time brass: 8 min.

Fixture time stainless steel: 360 min.

LCS. No

T00186 Type 222 lower strength 222

26.2 Thread Lock Type 270

LOCTITE HYSOL GR 2710 has been formulated to provide the best possible mouldability and as wide a molding latitude as possible.
Although molding and curing conditions will vary from situation to situation, recommended starting ranges are shown above.
High Strength for locking and sealing of threaded fasteners and close-fitting parts after assembly

Technology Epoxy

Appearance Gold

Cure Heat cure

Product Benefits Green product
Low stress
High Tg

High flexural strength
Mold at low temperatures
Fast cycle time

Filler Weight, % 81.7

Flammability 94 V-0

.C.5. No Description

T00076 Type 2701 High strength 2701

II

An instant adhesive designed for the assembly of difficult-to-bond materials which require uniform
stress distribution and high tensile and/or shear strength. The product provides for the rapid bonding
of a wide range of materials, including metals, plastics and elastomers. The gel consistency enables
overhead and vertical application. LOCTITE 454 is also suited to bonding porous materials such as
wood, paper, leather and fabric. Perfect for all quick repair jobs.

Gap fill: 0.25mm.
Colour: clear.
Temperature: -40 to +120°C.

LCS. No.
T00072 Type 454 general purpose
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26.4 Loctite 511 Thread Sealant x 50ml|

General purpose, low strength thread sealant for metal threaded pipes and fittings. The
product cures rapidly when confined in the absence of air between close fitting metal
surfaces. Maximum pipe size: 3" Disassembly strength: Low Service temperature range: -50°C
- +150°C Breakaway torque: 6 Nm

For use on Air fittings thread sealing

L.CS. No
T00071 Type 511 pipe sealant 511

L.CS. No.
T00397 Colour — Clear

26.6 Freezer aerosol

Freezer aerosol, powerful non-corrosive refrigerant for use as a rapid and safe method of cooling small components, particularly

electrical and electronic equipment
L.C.S. No.
T00329 Freezer aerosol 400ml

26.7 Multipurpose grease

Type 556

Maintains low contact resistance on all types of wiping, sliding and non-arcing electrical contacts, including low power make-and break

switches
L.CS. No.
TO0077 Multipurpose grease 50ml tube
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26.8 SGB 2GX Contact Treatment Grease (up to 2,500A
The switch contacts should be re-greased using Electrolube 2GX (SGB) contact treatment grease. Do not use any other oil or grease,
including special products for electrical contacts

20ml syringe - 35ml syringe - 1Kg - 5Kg -
Product code: SGB20S - SGB35SL - SGBO1K - SGBO5K - SGB12.5K

SGB (2X Grease) was developed as an extension of the No 2 Range (SFA, SGA and SOA) with increased plastics compatibility. This product
development was necessary due to the use of thermoplastics in the electronics and automotive industries. SGB will significantly increase
contact performance and lifetime. Separate data sheets are available for the diluted oil (EML), oil (SOB), the red standard grease (SGBR)
and the low penetration grease (SGBH).

Key Properties:

High quality, non-melting contact grease

Hard consistency version SGBH) and oil version (SOB)
Reduces contact wear and arcing

Good plastics compatibility

LCS. No.
100425 5GB355L

26.9 Copaslip Grease (5009 tin) High Current

Copaslip is a High and low temperature assembly compound that protects against seizure, fusion and corrosion in extreme conditions.
Reduces wear and torque in areas of high friction. Prevents galling and pitting. Use to ensure easy dismantling and re-assembly of metal
fittings. Can be used on all joints including nuts, bolts, battery terminals and spark plug threads. Copaslip offers protection from -40°C to
over 1100°C.

morv SIIP

E

HIGH TEMERATUR
Am.seize compoy

L.C.S. No. I
853978 Copa Slip Grease (500g tin) [
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26.10 Section Switch Tool Kit

L.C. SWITCHGEAR LTD.

SECTION SWITCH TOOL KIT.

8800170

Thix tool kit is primarily for the replacoment of the main ure chusie coatacts and removal of the spring actusting
ussermbly Sor use on [F/SF switches

[ITEM [ DRG [~ PARTNO | Q1Y | —_ DESCRIFTION ] DEN |
| | 853906 | 1 | 10MM COMBINATION SPANNER |
2 | | 883907 1 1 | 13MM COMBINATION SPANNER |
L3 1 | 53908 | 1 | 17MM COMRINATION SPANNER |
4 | | 853900 | 1 | RATCHET HANDLE | |
S | I ¥51910 | ! IMIOXW"SOCKET 1 |
[ 6 | |__wsyenn | | Y DRIVE EXTENSION (250MM) ‘
| | 853912 | 1 | SMM LONG SERIES ALLEN KEY
"I | | 853913 | 1 | SMM TAPERED SCREWDRIVER
A | | 851914 ] 1 | TOOLCASE |
10 |

| "
L.C. SWircnGear Lim Sectiom Swatch Too
w11 viynTe kit

TEMNOLK

TR

" TMAR DO =
T o | 853905 |
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27 Email Enquiry Form — Notes - Project History

fPrint fill in and email to salesglcswitchci]ear.com !

* L.C. Switchgear to complete

Company Quote No*x
Contact Name Customer Order No*
Title LCS Order No*
Company Address
@ Tel.
E-mail
Inquiry Date | Catalogue Required | Yes / No
Application On load [] | Off Load []
Description of the
project requirements
Please attach sketch of the circuit.
Quantity
Delivery required

| Poles [1 |2 [3 [a4 |5 ]e |other-
System DC AC System Faults DC AC
Voltage Y \" Voltage \" \"
Frequency Hz Frequency Hz
Current A Current A
Clearance * mm Time Const. ms
Creepage * mm
* If specified.
Operation
Manual Lever
Hand wheel
Motor \% DC/AC Hz PH
Automatic Actuator \% DC/AC Hz PH
Pneumatic Bar Solenoids Vv DC/AC Hz
Auxiliary Type No per position Positions required Cabling
Indication Requirements
N/O - N/C Cables Per Pole
N/O +N/C Type
Pneumatic Cable CSA mm?
Max. OD mm
Min Bend Radius mm
Locking Type No per position Positions required Space Available
Padlock Height mm
Key lock Width mm
Depth mm
Environment Ingress Max. Humidity Typ. Max. Ambient Typ. Min. Ambient
Protection Degree Temperature Temperature
P % @°C °C °C
EMC State Requirements -
Materials Normal Low Smoke Zero Halogen Low smoke / zero halogen
Documents Manuals ** Tests** Labelling Language** Special Packing **
** Please state: -
Revx Datex | Authority
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27.1 Project Histor

The extensive product history includes:

Customer Title Major Projects

Govia Thameslink Railway Depot Switchgear Replacement - Brighton, Littlehampton and Selhurst 2022
Edina DC Array Panel 2022
South Western Fratton Depot Switchgear 2021
Network Rail Primrose Hill ICTS's 2021
RJ Power Beckton Depot Switches 2021
NEXUS Gosforth Depot Switchgear 2021
Blackpool Tramway Fleetwood Tramway Extension 2021
London Underground Ltd Neasden Depot 2021
NEXUS Howdon Depot Switchgear 2020
LUL Nominee SSL Ltd Farringdon Switchgear 2019
Balfour Beatty Rail Northern Line Extension Tunnel Lighting 2019
Network Rail CP5 additional works 2019
London Underground Ltd Ealing & Upminster Depot Enabling Works 2019
Emico Acton Depot CLIP Project 2019
Network Rail CP5 Trackside Switchgear 2018-
2021

Lowery Ltd Rotherhithe Panelboards 2018
McNicholas Trackside Switchgear 2018
BCM Construction Trackside Switchgear 2017
HVMS Power Engineering LCS2 Supply Disconnectors & Frames 2015
LUL Nominee SSL Ltd Modular MCOIS Switch and Hammersmith Depot work 2015
Network Rail NSCD Status Indication & Training 2015
Network Rail TFS Track Feeder Switches - Merseyrail 2015
EFACEC Sistemas Electronica Substation Panels Dublin 2015
Network Rail LCS2 Supply Disconnectors & Frames 2015
Govia Thameslink Railway Maintenance and Service Support Contract 2015
Colas Rail LCS2's & Frames 2015
Cairn Cross Civil Engineering Ltd Wheel Lathe Road Contactor 2015
London Underground Limited Gap Jumper Leads 2015
LUL Nominee SSL Ltd Power Pedestal Components 2015
Transformers and Rectifiers 4.5kA Disconnectors Manual & Motorised 2014
Unipart Rail LCS2's 2014
Siemens Plc LVAC Panels 2014
EFACEC Sistemas Electronica Substation Panels Dublin 2014
Tube Lines Ltd Tranch 2 TIS Replacement 2014
Brecknell Willis & Co Track Isolators and Contactor Panels - Beckton Ext 2014
Volker Fitzpatrick LCS2's & Marshalling Boxes - Three Bridges 2014
Balfour Beatty Rail Infrastructure Services 4kA CTS's & LCS2's 2014
Tube Lines Ltd MTIS Switches & RCTIS Changeover Switches 2014
Network Rail 2.5kA NSCD with LCP 2014
Network Rail 4kA CTS 2014
Network Rail 2.5kA NSCD with LCP 2014
London Underground Ltd COLR Current Online Relays & Fuses 2014
UK Power Network Services 2.5kA NSCD with LCP 2014
Tube Lines Ltd Track Isolating Switches 2014
LUL Nominee SSL Ltd Upminster Depot 2014
LUL Nominee SSL Ltd Ealing Common Depot 2014
Network Rail Conductor Rail Heating Supply & Control Panels 2013
Tube Lines Ltd Track Isolating Switches 2013
Brecknell Willis & Co Midland Metro Substation Panels 2013
LUL Nominee SSL Ltd Track Isolating & Changeover Switches 2013
LUL Nominee SSL Ltd Current Online Relays & Fuses 2013
Network Rail 4kA CTS's 2013
Network Rail 4kA CTS's 2013
UK Power Network Services 4 kA CTS's 2013
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Network Rail

Southern Railway Ltd
Network Rail

Unipart Rail (Eurostar International Ltd)
LUL Nominee SSL Ltd
Network Rail

Eurostar (UK) Ltd

LUL Nominee SSL Ltd
HVMS Power Engineering
LUL Nominee SSL Ltd
Network Rail

LUL Nominee SSL Ltd

LUL Nominee SSL Ltd
Network Rail

LUL Nominee SSL Ltd
Network Rail

Lowery Ltd

BAM Nuttall Ltd

LUL Nominee BCV Ltd
LUL Nominee SSL Ltd
Tube Lines Ltd

BAM Nuttall

EFACEC Sistemas Electronica
Nexus

Network Rail

LUL Nominee SSL Ltd
Brecknell Willis & Co
Antagrade Electrical Ltd
Carillion Rail

BBCJV (Balfour Beatty Carillion Joint Venture)
LUL Nominee BCV Ltd
Metronet BCV

Brecknell Willis & Co
Network Rail

Antagrade

Metronet Rail SSL
Ultra-Electronics (PMES)
EMICO-Rail

Network Rail

Eurostar

EFACEC Sistemas Electronica
Metronet

Metronet

Eurostar

Tube Lines

Fitzpatrick Contractors
Brecknell Willis & Co.
UKAEA

Birse Process

Ultra Electronics

Alstom (Brazil)

Bam Rail bv

CCLRC (Rutherford Appleton Lab)
Ultra Electronics

AMEC Capital Projects
Ultra Electronics
Metronet SSL

Mowlem Ltd

Specialists in Switchgear Engineering Design & Manufacture

4 kA CTS's

Selhurst Wheel Lathe

LCS2 Supply Disconnectors & Frames
Replacement Switches for Eurostar

Manual Track Isolating Switches

Fuse Retrofits

Coils Pistons & Cylinders

Track Isolating Switches

Dockland Track Isolators & Mimic Lime House Sub
Track Isolating Switches -Upminster

Conductor Rail Heating Supply & Control Panels
Neasden Depot- Phase 2

Hammersmith Depot

Conductor Rail Heating Supply Panels

Track Isolating Switches

Conductor Rail Heating Supply Panels

LCS2 Supply Disconnectors & Frames

Neasden Depot - Phase 1

Current on line relays and Rail mounted Fuses
Track Isolating Switches

Track Isolating Switches

Neasden Depot

Dublin Light Rail A1 Extension

Tyne & Wear Metro Traction Isolating Switches
Conductor Rail Heating Supply Panels

SSL Track Isolating Switches

Docklands Extension (Stratford P6)

Manchester Metro

North London Line

East London Line - New Cross Depot

Rail Mounted Fuses

Acton Contactor Panel

Dublin Light Rail C1 Extension

Thameslink Contactors Ludgate Cellars
Docklands Track Isolators & Indicators

SSL Track Isolating Switches

East London Line

New Cross Depot Contactor Panels

Thameslink Contactors Farringdon

TMSTG Hafner Valve Retrofit

Dublin Light Rail B1 & Sandyford Depot Extension
DEISIP Phase Il

Victoria Line Upgrade VLU

Switch pneumatic kits

RCTIS's for Stanmore

Ashford Depot Buffer Zone

Dockland Light Railway - Woolwich Arsenal Extension
Contactor Switch panel

Spark Gap 25kv/11kv CTRL Channel Tunnel Rail Link
Bonding devices LCS2s Ramsgate Depot
Traction Equipment

Dublin Light Rail LUAS Red Cow Depot Extension
Bonding Switch assemblies

Bonding devices Ashford Depot

Bonding devices All Southern Depots

Bonding devices Ashford Depots

Tunnel Switch

Dockland Light Rail Beckton Depot

2013
2012
2012
2012
2012
2011
2012
2011
2011
2011
2011
2011
2011
2011
2011
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2009
2009
2009
2009
2009
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2006
2006
2006
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Balfour Beatty Rail
Network Rail

Tube Lines

Tube Lines

Network Rail
Network Rail
Network Rail

ACT Joint Venture
Bailey Rail

Bailey Rail

Network Rail

Bailey Rail

AMEC Capital Projects
Brecknell Willis & Co.
AMEC SPIE

Blackpool Transport
Railtrack

AMEC Capital Projects
AMEC Capital Projects
Network Rail
Bombardier

Balfour Beatty Rail
Infraco BCV

Infraco JNP

Mowlem Railways
NEXUS

Railtrack

Railtrack

Railtrack

Railtrack

Brecknell Willis & Co.
ABB

Railtrack

Semple Cochrane
Ultra Electronics
URENCO

Roche Products Ltd
Ultra Electronics
Railtrack
Adtranz/Bombardier
CEGELEC Beautiel
Elequip Projects Ltd
UKAEA

AMEY McAlpine
Brecknell Willis & Co.
London Electricity
Balfour Beatty
Brecknell Willis & Co.
Lounsdale Electrical
Railtrack

GEC Alsthom
Gatwick Airport
Hunslett Barclay

JET

CEGELEC Projects Ltd
Deeside Electrical Ltd
Dockland Light Railway
LUL

Specialists in Switchgear Engineering Design & Manufacture

Temple Mills 25kv Switchgear

Spark Gap & Non Linear Resistors North London Line
RCTIS's for Heathrow

RCTIS's for Wembley Park

LCS2's for the Power Upgrade

LCS2's for the Power Upgrade

Conductor Rail Heating

Spark Gap & Non Linear Resistors CTRL Channel Tunnel Rail Link
DEISIP Infraco BCV Depot Improvement

DEISIP Infraco JNP Depot Improvement

LCS2's for the Wessex Power Upgrade

Upminster Wheel Lathe Project

LCS2’s for the GoVia Depot Upgrade

Dockland Light Rail City Airport Extension

Spark Gap & Non Linear Resistors CTRL Channel Tunnel Rail Link
Depot Isolator

2 Panel Switchboard for Greenwich Substation
GoVia Depot Contactor panels

Depot Controlled track Switch CTS Mk 3’s and LCS2’s
LCS2’s for the Power Supply Upgrade

Electrostar Shoe gear Isolation Switches

Supply Disconnectors

Depot Isolator

Depot Isolator

Controlled Track Switch

OHL Section Isolators

Multi panel Distribution Switchboard London Bridge Signal Box
Complete Installation for London Bridge Signal Box
2 Panel Switchboard for London Bridge Signal Box
Depot Isolator/bonding switch

Dublin Light Rail LUAS Electrification

Link Box West Coast Main Line

3 Panel Switchboard for London Bridge Signal Box
Supply Disconnectors

DCDS for CTRL

Test Bed Switches

MV Medium voltage switches, twin motor isolators
Hays Chemical Plant - Chlorine Cell Rectifier supply.
Conductor Rail heating

Electrostar Shoe gear Bonding Switches

Medium voltage switches for Oil Rigs

MV Control panel

Nuclear Research Equipment Isolators

Croydon Tramway

Dockland Light Railway Extension

Automation of existing manual Ringmaster Circuit Breakers
ML-CTS Units

Midland Metro

MLU- TTSM IP67 tunnel switches for LUL

ML-CTS Units for Railtrack

Inchon & Pusan Line 2 Fuse Assembly

Gatwick Airport Terminal Transit System

Mining traction Equipment

Joint Taurus project

London Underground Jubilee Line Extension

Wirral Tramway

Dockland Light Railway

MLU - TIS double pole isolating switches

2006
2006
2006
2006
2006
2005
2005
2005
2005
2005
2004
2004
2004
2004
2003
2003
2003
2003
2003
2003
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2001
2001
2001
2001
2001
1999
1999
1999
1999
1998
1998
1998
1998
1998
1998
1997
1997
1997
1997
1997
1996
1996
1996
1996
1995
1995
1995
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T&R Automated transformer tap changer switches 1995
Hill Graham Power Generation and traction applications 1995
Brush Traction SF800 Bonding Switch Class 92 1994
CEGELEC Projects Ltd Ankara Rapid Transit System 1994
GEC Alsthom Ankara Train Switch 1994
GEC Manchester & Preston Test Bed Switches 1994
N.E. Water Automated FA Switches 1994
Railtrack ML-CTS Units on Waterloo to Channel Tunnel. 1994
Brentford Electric British Rail DCDS DC Disconnector switch project 1993
GEC Alsthom TMST Battery Isolator 1993
Thorn Automation British Rail DCDS Switches 1993
Whipp & Bourne British Rail - Waterloo 10kA Substation Switches 1993
GEC Alsthom TMST Converter Changeover Switches on Channel Tunnel TMST 1993
GEC Alsthom TMST SF 800 Shoe gear Bonding switches 1992
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.2 LCS 2022 Christmas Card

LCS PRODUCT

8800495 — DCP 1kA Depot Twin Contactor & Fuse Panel (DLR)
8800545 FBI 2kA 1.5kV 2P (1-0) Off Load Bypass Switch (NEXUS)
8800482 — DCP 1kA Depot Contactor & Fuse Panel (DLR)
8800360 — MTIS Manual Track Isolating Switch 4kA 2 Pole (LU)
8800452 — PP Power Pedestal (200A) Remote Stowage (LU)

If you would like to receive the 2023 LCS Xmas Card, please contact mail@Icswitchgear.com with your full
postal address details.
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Notes
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