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• Long & Crawford (L&C) closure by GEC Alstom in 1994. 
• Long Controls Limited (LCL) opened in 1996 by senior 

ex-L&C employees to continue the support, service & 
spares to the world-wide installed L&C base. 

• Maintained strong links with the old L&C supply chain, 
and the only company able to claim genuine Original 
Equipment Manufacture (OEM) spares. 
– LCL have paid for the refurbishment of original tooling 

for sole use. 
– Important as the original certified test results are not 

compromised by ‘copies’! 
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Introduction 



• LCL have over the past 20-years worked extremely 
closely with UK REC’s to evolve non-intrusive actuator 
range covering most legacy & current applications, 
contributing positively to Regulatory Quality of Supply 
(QoS) targets of CML & CI. 
– 10,000+ in service in the UK today, integrated seamlessly to 

multiple SCADA manufactures.  

• LCL has three revenue streams: 
– Products division: Actuators and substation hardware. 
– Engineering division: Bespoke substation hardware solutions. 
– Site Services division: Maintenance, service & asset life 

extension of L&C switchgear. 
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Introduction 



• Having maintain links with L&C original Supply Chain, LCL are 
able to offer genuine OEM spares that use the original 
certified material & tooling by the OEM. 

• Available as either individual components or in tailored 
Service Packs. 

• LCL also have a full stock of recovered L&C units, some going 
back to 1960’s, to fully refurbish to extended existing L&C 
equipped substations with like L&C plant. 

• This section covers OEM spares. LCL have over the last 20-
years+ designed and made available service enhanced 
spares that offer an advantage over the L&C OEM version as 
a result of time served practical experience covered in a 
different section. 

5 

OEM Spares 
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OEM Spares 

• OEM Spares T3/T4GF3 
– Bushings 
– Dash Pots 
– Gaskets 
– Perspex window/gasket kits 
– Fan labels 
– F/Sw braids (6-pcs) 
– External nameplate labels 
– Replacement operating handles 
 



• Having maintain links with L&C original Supply Chain, LCL are 
able to offer genuine OEM spares that use the original 
material & tooling by the OEM. 

• Available as either individual components or in tailored 
Service Packs. 

• LCL also have a full stock of recovered L&C units, some going 
back to 1960’s, to fully refurbish to extended existing L&C 
equipped substations with like L&C plant. 

• This section covers OEM spares. LCL have over the last 20-
years+ designed and made available service enhanced 
spares that offer an advantage over the L&C OEM version as 
a result of time served practical experience covered in a 
different section. 
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Service Enhanced Spares 
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Service Enhanced Spares 

• Service enhanced Spares 
– F/Sw Fixed Contacts (6-pcs) 
– Replacement SRBP Fuse Clips 
– S/Stl Top Cover Assy 
– S/Stl Top Cover Fixing Kit (10-pcs) 
– Front Cover Stud Repair Kit 
– S/Stl Ring Switch Box 
– S/Stl Tx tee-off Box & Flange Gasket 
– S/Stl Stand 
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Service Enhanced Spares 

• Stainless Steel Cable Boxes & Gland Plates 
– T3/T4GF3 Ring Switch Boxes 
– GF3 Cable Box 
– T3/T4GF3 Tx tee-off Box/Gasket 



• PowerDrive Platform to facilitate remote-control or automation 
across many manufacturers, both legacy & current generation plant. 

• 100% non-intrusive. 
• >10,000 units operational today. 
• Interoperable across all RTU manufactures. 
• Standard 24Vdc (approx. 4-Amp) operation. 
• Fast operation (typically 4-5 seconds). 
• Safe six-core operation.  

– No on-board electronics, logic or  
interposing relays 
– Control with RTU (IEC11631-3) 

• Mechanical & Electrical interlocks. 
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Actuators – LCL PowerDrive 



• Range currently offered: 
o L&C T3/T4GF3 
o L&C J3/J4 
o L&C GF3 
o L&C LCGT 
o L&C R3/R4 
o Reyrolle ROKSS 
o Reyrolle IMS 
o Reyrolle LMI 
o SWS DRT4 
o TAMCO Falcon Beta 

 

o YSE Ring Master 
(early RN2) 

o MG RN2 
o MG RN2c (current) 
o MG SE6 & CE6 
o YSE Tyke 
o YSE FMS 
o Lucy FRMU (mk1 & 

mk2) 
o Lucy VRN2 
o Lucy VRN2a (current) 
o ABS (overhead) 
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Actuators – LCL PowerDrive 
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Actuators – LCL PowerDrive 

• Designed on proven 
GM principles. 

• Universal to most 
ABS switch types. 

• Spring independent 
mechanism. 

• Maintains manual 
‘hook/stick’ operation. 

• Manual override & 
locking off facilities. 

• Seamless integration 
to SCADA. 
 



• J3 & T3GF3 were the early fore-runners to the current J4 
single extensible switch  T4GF3 Ring Main Unit. 

• J3/T3GF3 short-term current ratings were 13.1 kA/3-
secs. 

• J4/T4GF3 are 21.9 kA/3-secs. 
• 21.9 kA being drive by then BS2631 standard 
• Current ratings are 20 kA being drive by current IEC 

standards. 
• ENWL still have inner city urban 6.6 kV networks were 

J3 & T3GF3 are still in-service. 
• Fault level on the 6.6kV and the 13.1 kA rating is causing 

ENWL concern. 
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20 kA UpRate 



• LCL concluded as part of the in-situ Refurbishment process, an 
uprate to the J3 or T3Gf3 that fall into this category could 
theoretically uprated by installing J4 & T4GF3 components. 

• Initially the limiting factor was considered to be the 3-Ph mouldings 
and HV cable connections. 

• Limiting factors were the rating of the fixed and moving ring switch 
contacts. 

• Engaging the OEM copper supplier, tooling, jigs and raw material 
were sourced and the modification proven (mechanically). 

• Hardware configuration had never been subjected to BS testing. 
• ENWL booked time at KEMA Test Laboratories, NL and 

subsequently proved and certified this solution to 20kA. 
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20 kA UpRate 



• Why did ENWL go to this expense? 
 
– Same reasons as the Refurbishment in-situ. 

• Time 
• ‘Other’ costs 
• Down-time 
• Reduction of future HV cable faults 

 

– A number of these units are in basements of now 
commercial buildings built over the main substation 
access. 

• Access limited to typically a stairwell & a single door. 
• This rendering removal of a RMU impossible. 
• Sw//CB/Sw three units 
• Road/Public disruption. 
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20 kA UpRate 
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Contact 

Long Controls Limited 
Burtonhead Road 
St. Helens 
Merseyside, WA9 5DS 
United Kingdom 
 
Tel. +44(0) 1744 730371 
Fax. +44(0) 1744 750865 
Email. 
enquiries@longcontrols.com 
Web. www.longcontrols.com 

 

mailto:enquiries@longcontrols.com


• LCL PowerDrive’s seamless integration to multiple 
manufacturers SCADA RTU’s. 

• LCL actuator simple operating principle. 
– Six cores 
– No interposing relays 
– No ‘on-board’ logic or software 

• Six cores (LCL): 
– 1 & 2: Power +24Vdc or -24Vdc 
– 3 & 4: ‘OPEN’ 
– 5 & 6: ‘CLOSE’ 

• PowerDrive Renders all operation and control with the 
IED - RTU. 
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Automation 



• SCADA 
– Remsdaq Callistonx has 

LCL PowerDrive control 
options already built into 
their Casenx editor 
software. 

– Proven LCL/Remsdaq 
pedigree at many 
thousands of UK REC 
DA  installations. 

• Significant financial 
savings installing non-
instrusive actuators 

18 

Automation 



• Conclusion: 
 

‘Just because the switchgear is old,  
doesn’t mean it cannot be automated 

 or integrated into the REC  
SmartGrid road map!’ 
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Automation 



• UK Regulator (OFGEM) current Distribution Price 
Review (RIIO-ED1) – April 2015 thru March 2023. 

• First 8-year period (previously 5-year) 
• SLC51 Part D has introduced regulatory reporting 

requirements for all DNO’s to report information relating 
to both Asset Health & Criticality. 

– Known as HI (Health Index) & CI (Criticality Index) 

• Determined by a common methodology, determining: 
– PoF – Probability of Failure 
– CoF – Consequences of Failure 

• OFGEM are economists rather than engineers! 
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Asset Life 



• This common methodology produces a Risk Index and a 
resultant risk delta versus Capital spend. 

• Resulting in asset refurbishment versus that of replacing 
with new to achieve the same risk delta versus lower 
spend. 

• During the current ED1, OFGEM are allowing the DNO 
to retain c.50% of the savings achieved by refurbishment 
in-situ versus the cost of replacing with new. 

• LCL are now in contract with ENWL (N.West England) to 
refurbish c.1,200 of their aging L&C assets to maximise 
on the above. 
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Asset Life 



• UK REC – ENWL (Manchester) have concluded Long & 
Crawford oil insulated distribution switchgear is: 
– Extremely robust. 
– Safe & easy to operate. 
– Ability to maintain, OEM spares available & repair if necessary. 
– Cease the purchase of SF6 RMU’s. 

• Unable to maintain/repair 
• Environmental/safety issues 

• ENWL are the biggest UK user of L&C switchgear: 
– R3/R4 (1967), J3/J4 (1966), GF3 (1969) & T3/T4GF3 (1969) population. 
– c.9,000 operational today. 
– ENWL (NORWEB) initial units installed in the 1960’s. 
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Asset Life 



• ENWL acknowledging LCL specialist knowledge & time 
served skill set have embarked on a unique 8-year+ project to 
address UK Regulatory ‘Asset’ issues by extending asset life, 
rather than un-necessary replacement. 
– ‘Just because its old, doesn’t mean it needs to be replaced!’ 

• Ultimate goal: 
– Improving QoS (Quality of Supply)  
– Maximising project profitability versus Regulatory RIO funding 

• Covering three L&C Site Services work disciplines: 
– 1. Maintenance 
– 2. Refurbishment 
– 3. Upgrade (fault level) 

 
23 

Asset Life 



• Approx. 1,750 ENWL L&C units have reached an age 
profile that previously normal asset replacement policy 
would dictate change for new (SF6). 

• In reality there is nothing wrong with the asset, just 
requires a robust maintenance regime to achieve many 
more years service or a full refurbishment to extend 
asset life by another 20-25-years+. 

• UK Regulator (Ofgem) has introduced a new HI (Health 
Index) measure for the current review period 
(2015/2023) and beyond. 

– HI= 1 – New plant 
– HI= 2 to 5 – Refurbished plant (sliding scale) 

 
24 

Asset Life 



• ENWL have concluded a complete refurbishment to ‘as-new’ 
by LCL will deliver a HI = 2 by Regulatory measures. 

• Cost differential to deliver HI=1 & HI=2 is in the ratio of 
£20/25k versus £6k, taking into account the SAP, jointing, 
loading, temp. generation, carding and down-time to replace 
with new. 

• By performing the Refurb ‘in-situ’ negates the need to disturb 
the cables/cable connections. Thereby reducing the risk of 
future HV cable faults and resultant expensive £/CI/CML costs 
by not disturbing the cable/radius etc. 

• Refurbishment includes Maintenance scope plus addressing 
any abnormal/suspect parts, ring switch & earth contact wear, 
pitting & alignment issues.  
– Also includes a complete cosmetic overhaul to look out of factory 

gates ‘as-new’! 
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Asset Life 



• Independent 3rd party studies have also confirmed 
ENWL conclusion on L&C equipment and has proven 
over time to be: 
– Extremely Robust 
– Fit for Purpose 
– Easy to Operate 
– Easy to Maintain 
– Easy to Repair 
– Availability of OEM spares (same supply chain to that of the 

factory) 
• ENWL has therefore concluded a 22-year L&C oil gear 

maintenance regime is sufficient. 
– Note: all other legacy oil insulated manufactures are @ 12-years. 
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Asset Life 



Maintenance (Oil) 
• Top Covers/gaskets(4) 
• Drain Oil 
• ON/OFF 

Windows/Gaskets 
• Fuse Clips/pins 
• F/Sw Fixed Contacts 
• F/Sw Briads 
• Internal clense & new Oil 

Refurbishment 
• As Maintenance, plus: 
• Ring/Earth Contact alignment 

& operation 
• Fan Labels (if necessary) 
• Leaking front cover studs 
• Dash Pots (if necessary) 
• Cable Boxes (if dry type) 
• Complete external paint prep & 

paint. 
• New external nameplates and 

labels. 
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Asset Life - Scope 



• OEM Spare Parts 
– Service Packs (bespoke to REC) 
– Individual component parts 

• Training 
– At clients premises or LCL UK factory 
– Fitter Maintenance training 
– Competency assessment post training ‘real’ site 

• Plant (L&C) Maintenance 
• Plant (L&C) Refurbishment 
• Plant (L&C) J3+ & T3GF3+ 20kA UpRate 

– All of above in-site (substation) or recovered to LCL works 
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Asset Life – Summary of Services 



29 

Asset Life 



• New dedicated LCL 
division – 2017. 

• Staffed by ex-L&C time 
served engineers and 
trained LCL staff. 

• UK acknowledged centre 
of excellency for Long & 
Crawford knowledge. 

• Complimented by sole 
availability of OEM 
spares. 

• Specialist vehicles 

30 

LCL Site Services 



• LCL Fitters ability to offer practical site 
‘hands-on’ Fitter Maintenance training at 
Customers or LCL premises. 

• Non-site time refurbishing recovered units at 
LCL factory on behalf of clients given their 
willingness and commitment to re-use/re-
deploy L&C units. 

• Recognised and acknowledged by the UK 
Regulator (OfGem) as the only acceptable 
OEM replacement. 
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LCL Site Services 
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