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I 

I 

1 Introduction 
I 

1.1 88S proposals for Civil Works are the SOS Design, to be developed and finalised to Issued For Construction (IFC) 
status under the Design Management Plan in Schedule Part 14. 

I 
1.2 The Design is, at present, incomplete or not issued to 88S for some Sections of the Works 

I 

1.3 We refer to the Design Due Diligence Summary Report Rev 28 18.02.2008, Appendix C 

I 

1.4 The Design will, where possible, be developed and finalised in accordance with Section 3.4, Pricing Assumptions 
included in Part 4 of the Schedule to the lnfraco Contract 

I 

1.5 Part 4 of the Schedule deals with Notified Departures from the Pricing Assumptions 

I 

I 

Appendix A Document List 

I 

Appendix 8 Due Diligence Summary Report Rev 28 18.02.2008 

I 

Appendix C Construction Support by SOS 

I 
2 Requirements for Development and Finalisation of SOS Design 

I 

2.1 System Wide 

I 

Information from 88S Description of Design 
to SOS completion activities 

2.1.1 Surveys 
I 

2.1.1.1 Surveys need to be completed to see Sections 
ensure a safe and economic 
design. 

2.1.1.2 Confirm adequacy of existing see Sections 
structures and that as built 
records and/or valid historical 
surveys are acceptable. 

2.1.1.3 Monitoring requirements need to see Sections 
be defined. 

I 

2.2 Land Made Available 
I 

2.2.1 Available land is to be identified Available land is to be 
in drawing and setting out data identified in drawing 
format. and setting out data 

format. 

I 

2.3 Risks 
I 

2.3.2 Construction risks related to Residual Risk from 
design are to be identified. Design/Designer 

Hazard Log to be 
completed for all 
Design packages 

I 

2.4 Construction Support 
I 

Construction Support by SOS See Appendix C 
Site Staff 
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lnfraco Proposals and Requirements for Development and Finalisation of SOS Desig 
Section 1A 

Information from Description of 
BBS to SOS Design completion 

activities 
1A.1 Trackform 

1A.1.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1A.1.2 Cross sections required to reflect SOS believe that Incorporate BBS 
BBS's selected Track System, loadings are required selected Trackform 
including minimum track to enable them to on drawings and 
construction depths (top of rail to complete this Design confirm minimum 
formation) with corresponding activity track construction 
formation condition requirements. depth and 

corresponding 
formation condition 
requirement as 
Pricing Assumption or 
at some other depth 
condition measure to 
be agreed/approved 
by SOS, BBS, tie and 
CEC 

1A.2 Sytems and Power Cable Ducts 

1A.2.1 Design to be completed to IFC Information on Design duct group 
status, all design consents and cabling requirements and spacing to 
approvals obtained and BBS will to be supplied to SOS accommodate cabling 
construct IFC Design by BBS requirements and 

incorporate 
information on 
drawings 

Geometry 

1A.3 Horizontal Alignment 

1A.3.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1A.3.2 Confirmation required that Incorporate CAF 
alignment is compatible with CAF Tram DKE in Design 
Tram DKE and LOO. 

1A.4 Vertical Alignment 
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Information from Description of 
BBS to SOS Design completion 

activities 
1A.4.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1A.4.2 Revise alignment, where possible Revise, generally 
and where Programme permits raise, vertical 
for on-street section to minimise alignment of Track 
Roads work-scope. 

1A.4.3 Revised alignment required to Revise, lower, vertical 
facilitate direct fixing of rails to alignment of Track 
structures and guideway. 

1A.5 Tramstops 

1A.5.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1A.6 Sub-station Buildings 

1A.6.1 Design to be completed to IFC Information on Sub- Complete Design 
status, all design consents and station equipment to 
approvals obtained and BBS will be supplied to SOS by 
construct IFC Design BBS 

1A.7 OLE Foundations 

1A.7.1 Design to be completed to IFC Information from BBS Design OLE 
status, all design consents and to be issued on OLE Foundations 
approvals obtained and BBS will poles, including 
construct IFC Design loadings. 

1A.8 Site Clearance 

1A.8.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1A.9 Earthworks 

1A.9.1 Design to be completed to IFC Complete Earthworks 
status, all design consents and Design 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
BBS to SOS Design completion 

activities 
1A.9.2 Requirements for excavation and Standard Details for 

filling below Earthworks Outline treatment of low CBR 
to be designed and specified and or Stiffness or Soft 
assessment of anticipated Material; excavate 
formation conditions and replace with class 

6, Lime Modification, 
Geotextiles 

1A.9.3 Extent; length, width 
and depth of areas 
requiring earthworks 
below Earthworks 
Outline 

1A.9.4 Formation requirements to be CBR or Stiffness 
confirmed. Requirements at 

Formation for 
Highways and Track 

1A.9.5 Requirements for excavation and Extent; length, width 
disposal of contaminated and depth of areas 
material, and refilling of void, to requiring earthworks 
be designed and specified. below Earthworks 

Outline and materials 
to be used for refilling 
where required 

1A.9.6 Special Geotechnical measures, embankment slope 
e.g. embankment slope steepening (by 
steepening (by selection of fill selection of fill type, 
type, re-inforced earth) cut slope re-inforced earth) cut 
steepening (by slope drains, slope steepening (by 
buttresses, soil nails) soft ground slope drains, 
treatment (by buttresses, soil nails) 
surcharging/consolidation, load soft ground treatment 
transfer platforms) to be (by 
designed and specified. surcharging/consolida 

tion, load transfer 
platforms) to be 
designed and 
specified. 

1A.10 Roads 

1A.10.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
BBS to SOS Design completion 

activities 
1A.10.2 Subject to survey, pavement Pavement design is to 

design to be developed and be revised to a plane 
finalised to minimise work scope and re-surface (new 

regulating and 
surface course only) 
when survey 
information is 
available and where it 
confirms the 
feasability of this 
design solution Note 
This activity is an 
alternative to the 
Vertical Alignment 
activity above) 

1A.10.3 Further pavement surveys and GPR and/or 
assessments are required. Pavement Condition 

surveys as required 
by 1A.10.2 (above) 

1A.11 Drainage 

1A.11.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1A.11.2 Requirements for maximising use Review and complete 
of and connection to existing design 
drainage network to be 
confirmed. 

1A.12 Landscaping 

1A.12.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1A.13 Accommodation Works 

1A.13.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

Structures (Bridges and Walls) 

1A.14 W1 Lindsay Road 
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Information from Description of 
BBS to SOS Design completion 

activities 

1A.14.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1A.15 S16 Victoria Dock Entrance 

1A.15.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1A.16 S17 Tower Place 

1A.16.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 
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lnfraco Proposals and Requirements for Development and Finalisation of SOS Desigr 
Section 18 

Information from Description of 
88S to SOS Design completion 

activities 
18.1 Trackform 

18.1.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

18.1.2 Cross sections required to reflect Incorporate BBS 
BBS's selected Track System, selected Trackform 
including minimum track on drawings and 
construction depths (top of rail to confirm minimum 
formation) with corresponding track construction 
formation condition requirements. depth and 

corresponding 
formation condition 
requirement as 
Pricing Assumption or 
at some other depth 
condition measure to 
be agreed/approved 
by SOS, BBS, tie and 
CEC 

18.2 Sytems and Power Cable Ducts 

18.2.1 Design to be completed to IFC Information on Design duct group 
status, all design consents and cabling requirements and spacing to 
approvals obtained and BBS will to be supplied to SOS accommodate cabling 
construct IFC Design by BBS requirements and 

incorporate 
information on 
drawings 

Geometry 

18.3 Horizontal Alignment 

18.3.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

18.3.2 Confirmation required that Incorporate CAF 
alignment is compatible with CAF Tram DKE in Design 
Tram DKE and LOO. 

18.4 Vertical Alignment 
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Information from Description of 
BBS to SOS Design completion 

activities 
18.4.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

18.4.2 Revise alignment, where possible Revise, generally 
and where Programme permits to raise, vertical 
minimise Roads work-scope. alignment of Track 

18.5 Tramstops 

18.5.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

18.6 Sub-station Buildings 

18.6.1 Design to be completed to IFC Information on Sub- Complete Design 
status, all design consents and station equipment to 
approvals obtained and BBS will be supplied to SOS by 
construct IFC Design BBS 

18.7 OLE Foundations 

18.7.1 Design to be completed to IFC Information from BBS Design OLE 
status, all design consents and to be issued on OLE Foundations 
approvals obtained and BBS will poles, including 
construct IFC Design loadings. 

18.8 Site Clearance 

18.8.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

18.9 Earthworks 

18.9.1 Design to be completed to IFC Complete Earthworks 
status, all design consents and Design 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
88S to SOS Design completion 

activities 
18.9.2 Requirements for excavation and Standard Details for 

filling below Earthworks Outline treatment of low C8R 
to be designed and specified and or Stiffness or Soft 
assessment of anticipated Material; excavate 
formation conditions and replace with class 

6, Lime Modification, 
Geotextiles 

18.9.3 Extent; length, width 
and depth of areas 
requiring earthworks 
below Earthworks 
Outline 

18.9.4 Formation requirements to be C8R or Stiffness 
confirmed. Requirements at 

Formation for 
Highways and Track 

18.9.5 Requirements for excavation and Extent; length, width 
disposal of contaminated and depth of areas 
material, and refilling of void, to requiring earthworks 
be designed and specified. below Earthworks 

Outline and materials 
to be used for refilling 
where required 

18.10 Roads 

18.10.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and 88S will 
construct IFC Design 

18.10.2 Subject to survey, pavement Pavement design is to 
design to be developed and be revised to a plane 
finalised to minimise work scope and re-surface (new 

regulating and surface 
course only) when 
survey information is 
available and where it 
confirms the 
feasability of this 
design solution Note 
This activity is an 
alternative to the 
Vertical Alignment 
activity above) 

18.10.3 Further pavement surveys and GPR and/or 
assessments are required. Pavement Condition 

surveys as required 
by 18.10.2 (above) 
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Information from Description of 
88S to SOS Design completion 

activities 
18.11 Drainage 

18.11.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

18.11.2 Requirements for maximising use Review and complete 
of and connection to existing design 
drainage network to be 
confirmed. 

18.12 Landscaping 

18.12.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

18.13 Accommodation Works 

18.13.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

Structures (Bridges and Walls) 

18.14 S18 Leith Walk Railway 

18.14.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 
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lnfraco Proposals and Requirements for Development and Finalisation of SOS Desig 
Section 1C 

Information from Description of 
BBS to SOS Design completion 

activities 
1C.1 Trackform 

1C.1.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1C.1.2 Cross sections required to reflect Incorporate BBS 
BBS's selected Track System, selected Trackform 
including minimum track on drawings and 
construction depths (top of rail to confirm minimum 
formation) with corresponding track construction 
formation condition requirements. depth and 

corresponding 
formation condition 
requirement as 
Pricing Assumption or 
at some other depth 
condition measure to 
be agreed/approved 
by SOS, BBS, tie and 
CEC 

1C.2 Sytems and Power Cable Ducts 

1C.2.1 Design to be completed to IFC Information on Design duct group 
status, all design consents and cabling requirements and spacing to 
approvals obtained and BBS will to be supplied to SOS accommodate cabling 
construct IFC Design by BBS requirements and 

incorporate 
information on 
drawings 

Geometry 

1C.3 Horizontal Alignment 

1C.3.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1C.3.2 Confirmation required that Incorporate CAF 
alignment is compatible with CAF Tram DKE in Design 
Tram DKE and LOO. 

1C.4 Vertical Alignment 
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Section 1C 
Information from Description of 
BBS to SOS Design completion 

activities 
1C.4.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1C.4.2 Revise alignment, where possible Revise, generally 
and where Programme permits to raise, vertical 
minimise Roads work-scope. alignment of Track 

1C.5 Tramstops 

1C.5.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1C.6 Sub-station Buildings 

1C.6.1 Design to be completed to IFC Information on Sub- Complete Design 
status, all design consents and station equipment to 
approvals obtained and BBS will be supplied to SOS by 
construct IFC Design BBS 

1C.7 OLE Foundations 

1C.7.1 Design to be completed to IFC Information from BBS Design OLE 
status and all design consents to be issued on OLE Foundations 
and approvals obtained. poles, including 

loadings. 

1C.8 Site Clearance 

1C.8.1 Design to be completed to IFC Complete Design 
status and all design consents 
and approvals obtained. 

1C.9 Earthworks 

1C.9.1 Design to be completed to IFC Complete Earthworks 
status, all design consents and Design 
approvals obtained and BBS will 
construct IFC Design 
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Section 1C 
Information from Description of 
BBS to SOS Design completion 

activities 
1C.9.2 Requirements for excavation and Standard Details for 

filling below Earthworks Outline treatment of low CBR 
to be designed and specified and or Stiffness or Soft 
assessment of anticipated Material; excavate 
formation conditions and replace with class 

6, Lime Modification, 
Geotextiles 

1C.9.3 Extent; length, width 
and depth of areas 
requiring earthworks 
below Earthworks 
Outline 

1C.9.4 Formation requirements to be CBR or Stiffness 
confirmed. Requirements at 

Formation for 
Highways and Track 

1C.9.5 Requirements for excavation and Extent; length, width 
disposal of contaminated and depth of areas 
material, and refilling ofvoid, to requiring earthworks 
be designed and specified. below Earthworks 

Outline and materials 
to be used for refilling 
where required 

1C.10 Roads 

1C.10.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1C.10.2 Subject to survey, pavement Pavement design is to 
design to be developed and be revised to a plane 
finalised to minimise work scope and re-surface (new 

regulating and 
surface course only) 
when survey 
information is 
available and where it 
confirms the 
feasability of this 
design solution Note 
This activity is an 
alternative to the 
Vertical Alignment 
activity above) 
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Section 1C 
Information from Description of 
BBS to SOS Design completion 

activities 
1C.10.3 Further pavement surveys and GPR and/or 

assessments are required. Pavement Condition 
surveys as required 
by 1 C.1 0.2 (above) 

1C.11 Drainage 

1C.11.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1C.11.2 Requirements for maximising use Review and complete 
of and connection to existing design 
drainage network to be 
confirmed. 

1C.12 Landscaping 

1C.12.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

1C.13 Accommodation Works 

1C.13.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 
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lnfraco Proposals and Requirements for Development and Finalisation of SOS Desig 
Section 10 

Information from Description of 
BBS to SOS Design completion 

activities 
10.1 Trackform 

10.1.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

10.1.2 Cross sections required to reflect Incorporate BBS 
BBS's selected Track System, selected Trackform 
including minimum track on drawings and 
construction depths (top of rail to confirm minimum 
formation) with corresponding track construction 
formation condition requirements. depth and 

corresponding 
formation condition 
requirement as 
Pricing Assumption or 
at some other depth 
condition measure to 
be agreed/approved 
by SOS, BBS, tie and 
CEC 

10.2 Sytems and Power Cable Ducts 

10.2.1 Design to be completed to IFC Information on Design duct group 
status, all design consents and cabling requirements and spacing to 
approvals obtained and BBS will to be supplied to SOS accommodate cabling 
construct IFC Design by BBS requirements and 

incorporate 
information on 
drawings 

Geometry 

10.3 Horizontal Alignment 

10.3.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

10.3.2 Confirmation required that Incorporate CAF 
alignment is compatible with CAF Tram DKE in Design 
Tram DKE and LOO. 

10.4 Vertical Alignment 
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Information from Description of 
BBS to SOS Design completion 

activities 
10.4.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

10.4.2 Revise alignment, where possible Revise, generally 
and where Programme permits to raise, vertical 
minimise Roads work-scope. alignment of Track 

10.5 Tramstops 

10.5.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

10.6 Sub-station Buildings 

10.6.1 Design to be completed to IFC Information on Sub- Complete Design 
status, all design consents and station equipment to 
approvals obtained and BBS will be supplied to SOS by 
construct IFC Design BBS 

10.7 OLE Foundations 

10.7.1 Design to be completed to IFC Information from BBS Design OLE 
status, all design consents and to be issued on OLE Foundations 
approvals obtained and BBS will poles, including 
construct IFC Design loadings. 

10.8 Site Clearance 

10.8.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

10.9 Earthworks 

10.9.1 Design to be completed to IFC Complete Earthworks 
status, all design consents and Design 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
BBS to SOS Design completion 

activities 
10.9.2 Requirements for excavation and Standard Details for 

filling below Earthworks Outline treatment of low CBR 
to be designed and specified and or Stiffness or Soft 
assessment of anticipated Material; excavate 
formation conditions and replace with class 

6, Lime Modification, 
Geotextiles 

10.9.3 Extent; length, width 
and depth of areas 
requiring earthworks 
below Earthworks 
Outline 

10.9.4 Formation requirements to be CBR or Stiffness 
confirmed. Requirements at 

Formation for 
Highways and Track 

10.9.5 Requirements for excavation and Extent; length, width 
disposal of contaminated and depth of areas 
material, and refilling ofvoid, to requiring earthworks 
be designed and specified. below Earthworks 

Outline and materials 
to be used for refilling 
where required 

10.9.6 Special Geotechnical measures, embankment slope 
e.g. embankment slope steepening (by 
steepening (by selection of fill selection of fill type, 
type, re-inforced earth) cut slope re-inforced earth) cut 
steepening (by slope drains, slope steepening (by 
buttresses, soil nails) soft ground slope drains, 
treatment (by buttresses, soil nails) 
surcharging/consolidation, load soft ground treatment 
transfer platforms) to be (by 
designed and specified. surcharging/consolida 

tion, load transfer 
platforms) to be 
designed and 
specified. 

10.10 Roads 

10.10.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
BBS to SOS Design completion 

activities 
10.10.2 Subject to survey, pavement Pavement design is to 

design to be developed and be revised to a plane 
finalised to minimise work scope and re-surface (new 

regulating and 
surface course only) 
when survey 
information is 
available and where it 
confirms the 
feasability of this 
design solution Note 
This activity is an 
alternative to the 
Vertical Alignment 
activity above) 

10.10.3 Further pavement surveys and GPR and/or 
assessments are required. Pavement Condition 

surveys as required 
by 1 D.1 0.2 (above) 

10.11 Drainage 

10.11.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

10.11.2 Requirements for maximising use Review and complete 
of and connection to existing design 
drainage network to be 
confirmed. 

10.12 Landscaping 

10.12.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

10.13 Accommodation Works 

10.13.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 
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lnfraco Proposals and Requirements for Development and Finalisation of SOS Desig 
Section 2A 

Information from Description of 
BBS to SOS Design completion 

activities 
2A.1 Trackform 

2A.1.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

2A.1.2 Cross sections required to reflect Incorporate BBS 
BBS's selected Track System, selected Trackform 
including minimum track on drawings and 
construction depths (top of rail to confirm minimum 
formation) with corresponding track construction 
formation condition requirements. depth and 

corresponding 
formation condition 
requirement as 
Pricing Assumption or 
at some other depth 
condition measure to 
be agreed/approved 
by SOS, BBS, tie and 
CEC 

2A.2 Sytems and Power Cable Ducts 

2A.2.1 Design to be completed to IFC Information on Design duct group 
status, all design consents and cabling requirements and spacing to 
approvals obtained and BBS will to be supplied to SOS accommodate cabling 
construct IFC Design by BBS requirements and 

incorporate 
information on 
drawings 

Geometry 

2A.3 Horizontal Alignment 

2A.3.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

2A.3.2 Confirmation required that Incorporate CAF 
alignment is compatible with CAF Tram DKE in Design 
Tram DKE and LOO. 

2A.4 Vertical Alignment 
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Information from Description of 
BBS to SOS Design completion 

activities 
2A.4.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

2A.4.2 Revise alignment, where possible Revise, generally 
and where Programme permits to raise, vertical 
minimise Roads work-scope. alignment of Track 

2A.4.3 Revised alignment required to Revise, lower, vertical 
facilitate direct fixing of rails to alignment of Track 
structures 

2A.5 Tramstops 

2A.5.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

2A.6 Sub-station Buildings 

2A.6.1 Design to be completed to IFC Information on Sub- Complete Design 
status, all design consents and station equipment to 
approvals obtained and BBS will be supplied to SOS by 
construct IFC Design BBS 

2A.7 OLE Foundations 

2A.7.1 Design to be completed to IFC Information from BBS Design OLE 
status, all design consents and to be issued on OLE Foundations 
approvals obtained and BBS will poles, including 
construct IFC Design loadings. 

2A.8 Site Clearance 

2A.8.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

2A.9 Earthworks 

2A.9.1 Design to be completed to IFC Complete Earthworks 
status, all design consents and Design 
approvals obtained and BBS will 
construct IFC Design 

Copy of lnfraco Proposals- Civil (5) 2 of 5 2A 
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Information from Description of 
BBS to SOS Design completion 

activities 
2A.9.2 Requirements for excavation and Standard Details for 

filling below Earthworks Outline treatment of low CBR 
to be designed and specified and or Stiffness or Soft 
assessment of anticipated Material; excavate 
formation conditions and replace with class 

6, Lime Modification, 
Geotextiles 

2A.9.3 Extent; length, width 
and depth of areas 
requiring earthworks 
below Earthworks 
Outline 

2A.9.4 Formation requirements to be CBR or Stiffness 
confirmed. Requirements at 

Formation for 
Highways and Track 

2A.9.5 Requirements for excavation and Extent; length, width 
disposal of contaminated and depth of areas 
material, and refilling ofvoid, to requiring earthworks 
be designed and specified. below Earthworks 

Outline and materials 
to be used for refilling 
where required 

2A.9.6 Special Geotechnical measures, embankment slope 
e.g. embankment slope steepening (by 
steepening (by selection of fill selection of fill type, 
type, re-inforced earth) cut slope re-inforced earth) cut 
steepening (by slope drains, slope steepening (by 
buttresses, soil nails) soft ground slope drains, 
treatment (by buttresses, soil nails) 
surcharging/consolidation, load soft ground treatment 
transfer platforms) to be (by 
designed and specified. surcharging/consolida 

tion, load transfer 
platforms) to be 
designed and 
specified. 

2A.10 Roads 

2A.10.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

Copy of lnfraco Proposals- Civil (5) 3 of 5 2A 
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Information from Description of 
BBS to SOS Design completion 

activities 
2A.10.2 Subject to survey, pavement Pavement design is to 

design to be developed and be revised to a plane 
finalised to minimise work scope and re-surface (new 

regulating and 
surface course only) 
when survey 
information is 
available and where it 
confirms the 
feasability of this 
design solution Note 
This activity is an 
alternative to the 
Vertical Alignment 
activity above) 

2A.10.3 Further pavement surveys and GPR and/or 
assessments are required. Pavement Condition 

2A.11 Drainage 

2A.11.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

2A.11.2 Requirements for maximising use Review and complete 
of and connection to existing design 
drainage network to be 
confirmed. 

2A.12 Landscaping 

2A.12.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

2A.13 Accommodation Works 

2A.13.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

Structures (Bridges and Walls) 

2A.14 S19 Haymarket Viaduct 

Copy of lnfraco Proposals- Civil (5) 4 of 5 2A 
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Information from Description of 
BBS to SOS Design completion 

activities 
2A.14.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

2A.14.2 Requirements for a design Carry out or complete 
condition survey of the existing Condition Survey 
wall. 

2A.14.3 Requirements for special Review Design 
foundations at Pier 4 and 
Abutment E to be confirmed. 

2A.15 S20 Russell Road 

2A.15.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

2A.15.2 Possible re-design (subject to refer to Appendix B refer to Appendix B 
programme allowance) of sub-
structure to improve buildability 

Copy of lnfraco Proposals- Civil (5) 5 of 5 2A 
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lnfraco Proposals and Requirements for Development and Finalisation of SOS Desig 
Section 5A 

Information from Description of 
BBS to SOS Design completion 

activities 
5A.1 Trackform 

5A.1.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.1.2 Cross sections required to reflect Incorporate BBS 
BBS's selected Track System, selected Trackform 
including minimum track on drawings and 
construction depths (top of rail to confirm minimum 
formation) with corresponding track construction 
formation condition requirements. depth and 

corresponding 
formation condition 
requirement as 
Pricing Assumption or 
at some other depth 
condition measure to 
be agreed/approved 
by SOS, BBS, tie and 
CEC 

5A.2 Sytems and Power Cable Ducts 

5A.2.1 Design to be completed to IFC Information on Design duct group 
status, all design consents and cabling requirements and spacing to 
approvals obtained and BBS will to be supplied to SOS accommodate cabling 
construct IFC Design by BBS requirements and 

incorporate 
information on 
drawings 

Geometry 

5A.3 Horizontal Alignment 

5A.3.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.3.2 Confirmation required that Incorporate CAF 
alignment is compatible with CAF Tram DKE in Design 
Tram DKE and LOO. 

5A.4 Vertical Alignment 
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Information from Description of 
BBS to SOS Design completion 

activities 
5A.4.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.4.2 Revised alignment required to Revise, lower, vertical 
facilitate direct fixing of rails to alignment of Track 
structures 

5A.5 Tramstops 

5A.5.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.6 Sub-station Buildings 

5A.6.1 Design to be completed to IFC Information on Sub- Complete Design 
status, all design consents and station equipment to 
approvals obtained and BBS will be supplied to SOS by 
construct IFC Design BBS 

5A.7 OLE Foundations 

5A.7.1 Design to be completed to IFC Information from BBS Design OLE 
status, all design consents and to be issued on OLE Foundations 
approvals obtained and BBS will poles, including 
construct IFC Design loadings. 

5A.8 Site Clearance 

5A.8.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.9 Earthworks 

5A.9.1 Design to be completed to IFC Complete Earthworks 
status, all design consents and Design 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
BBS to SOS Design completion 

activities 
5A.9.2 Requirements for excavation and Standard Details for 

filling below Earthworks Outline treatment of low CBR 
to be designed and specified and or Stiffness or Soft 
assessment of anticipated Material; excavate 
formation conditions and replace with class 

6, Lime Modification, 
Geotextiles 

5A.9.3 Extent; length, width 
and depth of areas 
requiring earthworks 
below Earthworks 
Outline 

5A.9.4 Formation requirements to be CBR or Stiffness 
confirmed. Requirements at 

Formation for 
Highways and Track 

5A.9.5 Requirements for excavation and Extent; length, width 
disposal of contaminated and depth of areas 
material, and refilling ofvoid, to requiring earthworks 
be designed and specified. below Earthworks 

Outline and materials 
to be used for refilling 
where required 

5A.9.6 Special Geotechnical measures, embankment slope 
e.g. embankment slope steepening (by 
steepening (by selection of fill selection of fill type, 
type, re-inforced earth) cut slope re-inforced earth) cut 
steepening (by slope drains, slope steepening (by 
buttresses, soil nails) soft ground slope drains, 
treatment (by buttresses, soil nails) 
surcharging/consolidation, load soft ground treatment 
transfer platforms) to be (by 
designed and specified. surcharging/consolida 

tion, load transfer 
platforms) to be 
designed and 
specified. 

5A.10 Roads 

5A.10.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
BBS to SOS Design completion 

activities 
5A.10.2 Subject to survey, pavement Pavement design is to 

design to be developed and be revised to a plane 
finalised to minimise work scope and re-surface (new 

regulating and 
surface course only) 
when survey 
information is 
available and where it 
confirms the 
feasability of this 
design solution Note 
This activity is an 
alternative to the 
Vertical Alignment 
activity above) 

5A.10.3 Further pavement surveys and GPR and/or 
assessments are required. Pavement Condition 

surveys as required 
by xxxx (above) 

5A.11 Drainage 

5A.11.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.11.2 Requirements for maximising use Review and complete 
of and connection to existing design 
drainage network to be 
confirmed. 

5A.12 Landscaping 

5A.12.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.13 Accommodation Works 

5A.13.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

Structures (Bridges and Walls) 

5A.14 W3 Russell Road (Wall) No 1 
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Information from Description of 
BBS to SOS Design completion 

activities 
5A.14.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.15 W4 Russell Road (Wall) No 2 

5A.15.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.16 W18 Murrayfield Tramstop (Wall) 

5A.16.1 Design to be completed to IFC Further Gl required to 
status, all design consents and inform Design 
approvals obtained and BBS will 
construct IFC Design 

5A.17 S21A Roseburn Street Viaduct 

5A.17.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.17.2 Possible re-design to reduce Re-Design to 2 
scope and cost. separate single span 

structures with re-
inforced earth walled 
embankments 
replacing removed 
spans 

5A.17.3 Further Gl required to confirm Further Gl, in 
foundation design. conjunction with Gl 

for W18 (see above) 
to ascertain extent of 
soft layer 

5A.17.4 Re-design required to allow cost Appoint steelwork sub Liaise with BBS and 
efficient fabrication of structural contractor steelwork sub-
steel. contractor and re-

design/re-detail 
accordingly 

5A.18 S21 B Murrayfield Stadium (Wall 
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Information from Description of 
BBS to SOS Design completion 

activities 
5A.18.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.19 S21C Murrayfield Stadium Underpass 

5A.19.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.20 S21 D M urrayfield Training Pitches 

5A.20.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.21 S21 E Water of Leith 

5A.21.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.21.2 Subject to Programme Re-design with 2 No 
allowance, redesign pier larger dia bored piles 
foundations to improve (mono-piles), one per 
buildability. column. Design a 

direct connection to 
the columns, to be 
made within the pile 
casing. Pile casings 
will be cut off at river 
bed level 

5A.21.3 Re-design required to allow cost Appoint steelwork sub Liaise with BBS and 
efficient fabrication of structural contractor steelwork sub-
steel. contractor and re-

design/re-detail 
accordingly 

5A.22 W8 Baird Drive 

5A.22.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5A.23 S22 Balgreen Road (A and B) 
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Information from Description of 
BBS to SOS Design completion 

activities 
5A.23.1 Design to be completed to IFC 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

Copy of lnfraco Proposals- Civil (5) 7 of? SA 
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lnfraco Proposals and Requirements for Development and Finalisation of SOS Desig 
Section 58 

Information from Description of 
BBS to SOS Design completion 

activities 
58.1 Trackform 

58.1.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.1.2 Cross sections required to reflect Incorporate BBS 
BBS's selected Track System, selected Trackform 
including minimum track on drawings and 
construction depths (top of rail to confirm minimum 
formation) with corresponding track construction 
formation condition requirements. depth and 

corresponding 
formation condition 
requirement as 
Pricing Assumption or 
at some other depth 
condition measure to 
be agreed/approved 
by SOS, BBS, tie and 
CEC 

58.2 Sytems and Power Cable Ducts 

58.2.1 Design to be completed to IFC Information on Design duct group 
status, all design consents and cabling requirements and spacing to 
approvals obtained and BBS will to be supplied to SOS accommodate cabling 
construct IFC Design by BBS requirements and 

incorporate 
information on 
drawings 

Geometry 

58.3 Horizontal Alignment 

58.3.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.3.2 Confirmation required that Incorporate CAF 
alignment is compatible with CAF Tram DKE in Design 
Tram DKE and LOO. 

58.4 Vertical Alignment 
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Information from Description of 
BBS to SOS Design completion 

activities 
58.4.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.4.2 Revised alignment required to Revise, lower, vertical 
facilitate direct fixing of rails to alignment of Track 
structures and guideway. 

58.5 Tramstops 

58.5.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.6 Sub-station Buildings 

58.6.1 Design to be completed to IFC Information on Sub- Complete Design 
status, all design consents and station equipment to 
approvals obtained and BBS will be supplied to SOS by 
construct IFC Design BBS 

58.7 OLE Foundations 

58.7.1 Design to be completed to IFC Information from BBS Design OLE 
status, all design consents and to be issued on OLE Foundations 
approvals obtained and BBS will poles, including 
construct IFC Design loadings. 

58.8 Site Clearance 

58.8.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.9 Earthworks 

58.9.1 Design to be completed to IFC Complete Earthworks 
status, all design consents and Design 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
BBS to SOS Design completion 

activities 
58.9.2 Requirements for excavation and Standard Details for 

filling below Earthworks Outline treatment of low CBR 
to be designed and specified and or Stiffness or Soft 
assessment of anticipated Material; excavate 
formation conditions and replace with class 

6, Lime Modification, 
Geotextiles 

58.9.3 Extent; length, width 
and depth of areas 
requiring earthworks 
below Earthworks 
Outline 

58.9.4 Formation requirements to be CBR or Stiffness 
confirmed. Requirements at 

Formation for 
Highways and Track 

58.9.5 Requirements for excavation and Extent; length, width 
disposal of contaminated and depth of areas 
material, and refilling ofvoid, to requiring earthworks 
be designed and specified. below Earthworks 

Outline and materials 
to be used for refilling 
where required 

58.9.6 Special Geotechnical measures, embankment slope 
e.g. embankment slope steepening (by 
steepening (by selection of fill selection of fill type, 
type, re-inforced earth) cut slope re-inforced earth) cut 
steepening (by slope drains, slope steepening (by 
buttresses, soil nails) soft ground slope drains, 
treatment (by buttresses, soil nails) 
surcharging/consolidation, load soft ground treatment 
transfer platforms) to be (by 
designed and specified. surcharging/consolida 

tion, load transfer 
platforms) to be 
designed and 
specified. 

58.10 Roads 

58.10.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
BBS to SOS Design completion 

activities 
58.10.2 Subject to survey, pavement Pavement design is to 

design to be developed and be revised to a plane 
finalised to minimise work scope and re-surface (new 

regulating and 
surface course only) 
when survey 
information is 
available and where it 
confirms the 
feasability of this 
design solution Note 
This activity is an 
alternative to the 
Vertical Alignment 
activity above) 

58.10.3 Further pavement surveys and GPR and/or 
assessments are required. Pavement Condition 

surveys as required 
by 58.10.2 (above) 

58.11 Drainage 

58.11.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.11.2 Requirements for maximising use Review and complete 
of and connection to existing design 
drainage network to be 
confirmed. 

58.12 Landscaping 

58.12.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.13 Accommodation Works 

58.13.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

Structures (Bridges and Walls) 

58.14 W9 Balgreen Road (Wall) 
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Information from Description of 
BBS to SOS Design completion 

activities 
58.14.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.15 S23 Carrick Knowe 

58.15.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.15.2 Completed design to have Review and Revise 
foundations outwith Track Design 
Support Zone ? 

58.16 S26 South Gyle Access Road 

58.16.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.17 W11 Bankhead Drive Tramstop Wall) 

58.17.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.18 S27 Edinburgh Park Station Viaduct 

58.18.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

58.18.2 Possible re-design to reduce Redesign piers with 
scope and cost flared tops and/or 

crossheads so that 
pre-cast deck beams 
can be placed without 
the need for 
Temporary Works 
(temporary beam 
supports) 

58.18.3 Completed design to have Review and Revise 
foundations outwith Track Design 
Support Zone 
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lnfraco Proposals and Requirements for Development and Finalisation of SOS Desig 
Section 5C 

Information from Description of 
BBS to SOS Design completion 

activities 
5C.1 Trackform 

5C.1.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5C.1.2 Cross sections required to reflect Incorporate BBS 
BBS's selected Track System, selected Trackform 
including minimum track on drawings and 
construction depths (top of rail to confirm minimum 
formation) with corresponding track construction 
formation condition requirements. depth and 

corresponding 
formation condition 
requirement as 
Pricing Assumption or 
at some other depth 
condition measure to 
be agreed/approved 
by SOS, BBS, tie and 
CEC 

5C.2 Sytems and Power Cable Ducts 

5C.2.1 Design to be completed to IFC Information on Design duct group 
status, all design consents and cabling requirements and spacing to 
approvals obtained and BBS will to be supplied to SOS accommodate cabling 
construct IFC Design by BBS requirements and 

incorporate 
information on 
drawings 

Geometry 

5C.3 Horizontal Alignment 

5C.3.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5C.3.2 Confirmation required that Incorporate CAF 
alignment is compatible with CAF Tram DKE in Design 
Tram DKE and LOO. 

5C.4 Vertical Alignment 
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Information from Description of 
BBS to SOS Design completion 

activities 
5C.4.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5C.4.2 Revised alignment required to Revise, lower, vertical 
facilitate direct fixing of rails to alignment of Track 
structures 

5C.5 Tramstops 

5C.5.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5C.6 Sub-station Buildings 

5C.6.1 Design to be completed to IFC Information on Sub- Complete Design 
status, all design consents and station equipment to 
approvals obtained and BBS will be supplied to SOS by 
construct IFC Design BBS 

5C.7 OLE Foundations 

5C.7.1 Design to be completed to IFC Information from BBS Design OLE 
status, all design consents and to be issued on OLE Foundations 
approvals obtained and BBS will poles, including 
construct IFC Design loadings. 

5C.8 Site Clearance 

5C.8.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5C.9 Earthworks 

5C.9.1 Design to be completed to IFC Complete Earthworks 
status, all design consents and Design 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
BBS to SOS Design completion 

activities 
5C.9.2 Requirements for excavation and Standard Details for 

filling below Earthworks Outline treatment of low CBR 
to be designed and specified and or Stiffness or Soft 
assessment of anticipated Material; excavate 
formation conditions and replace with class 

6, Lime Modification, 
Geotextiles 

5C.9.3 Extent; length, width 
and depth of areas 
requiring earthworks 
below Earthworks 
Outline 

5C.9.4 Formation requirements to be CBR or Stiffness 
confirmed. Requirements at 

Formation for 
Highways and Track 

5C.9.5 Requirements for excavation and Extent; length, width 
disposal of contaminated and depth of areas 
material, and refilling ofvoid, to requiring earthworks 
be designed and specified. below Earthworks 

Outline and materials 
to be used for refilling 
where required 

5C.9.6 Special Geotechnical measures, embankment slope 
e.g. embankment slope steepening (by 
steepening (by selection of fill selection of fill type, 
type, re-inforced earth) cut slope re-inforced earth) cut 
steepening (by slope drains, slope steepening (by 
buttresses, soil nails) soft ground slope drains, 
treatment (by buttresses, soil nails) 
surcharging/consolidation, load soft ground treatment 
transfer platforms) to be (by 
designed and specified. surcharging/consolida 

tion, load transfer 
platforms) to be 
designed and 
specified. 

5C.10 Roads 

5C.10.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 
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Information from Description of 
BBS to SOS Design completion 

activities 
5C.10.2 Subject to survey, pavement Pavement design is to 

design to be developed and be revised to a plane 
finalised to minimise work scope and re-surface (new 

regulating and 
surface course only) 
when survey 
information is 
available and where it 
confirms the 
feasability of this 
design solution Note 
This activity is an 
alternative to the 
Vertical Alignment 
activity above) 

5C.1 0.3 Further pavement surveys and GPR and/or 
assessments are required. Pavement Condition 

5C.11 Drainage 

5C.11.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5C.11.2 Requirements for maximising use Review and complete 
of and connection to existing design 
drainage network to be 
confirmed. 

5C.12 Landscaping 

5C.12.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5C.13 Accommodation Works 

5C.13.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

Structures (Bridges and Walls) 

5C.14 W19 Gyle Tramstop (Wall) 

Copy of lnfraco Proposals- Civil (5) 4 of 5 se 

USB00000088_0041 



Information from Description of 
BBS to SOS Design completion 

activities 
5C.14.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5C.15 S28 A8 Underpass 

5C.15.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

5C.15.2 Subject to Programme subject to programme 
allowance, re-design to allowance, re-design 
incorporate a more economical secant piles as 
piling solution along with further contiguous piles 
Gl to confirm ground water 
regime. 

5C.15.3 Re-design for BT duct crossing re-design section of 
(over structure) underpass to facilitate 

construction under BT 
duct 

Copy of lnfraco Proposals- Civil (5) 5 of 5 se 
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lnfraco Proposals and Requirements for Development and Finalisation of SOS Design 
Depot (Section 6) 

Information from Description of 
BBS to SOS Design completion 

activities 
6.1.1 Design to be completed to IFC Complete Design 

status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

6.2 Building 

6.2.1 Liaison on steelwork design for Liaise with structural 
Depot Building may be required steel subcontractor 
to allow BBS to comply with BAA on design of 
requirements for notice period to steelwork, where 
lower crane jibs if BAA require required, to allow 
use of the auxiliary runway. Any BBS to comply with 
re-design is unlikely or minimal BAA requirements for 

notice period to lower 
crane jibs if BAA 
require use of the 
auxiliary runway. 

6.3 Trackform 

6.3.1 Cross sections required to reflect 
BBS's selected Track System, 
including minimum track 
construction depths (top of rail to 
formation) with corresponding 
formation condition 
requirements. 

Structures (Bridges and Walls) 

6.4 S32 Depot Access Bridge (or Depot Access Bridges] 

6.4.1 Design to be completed to IFC Design to be 
status, all design consents and completed from basic 
approvals obtained and BBS will information, 
construct IFC Design discussed at meeting 

on xxxx between BBS 
and SOS. The DABs 
are to be 2 separate 
structures. BBS will 
work with SOS to 
develop a cost 
effective Design 

Copy of lnfraco Proposals- Civil (5) 1 of 1 6 
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lnfraco Proposals and Requirements for Development and Finalisation of SOS Desig 
Section 7A 

Information from Description of 
BBS to SOS Design completion 

activities 
7A.1 Trackform 

7A.1.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

7A.1.2 Cross sections required to reflect Incorporate BBS 
BBS's selected Track System, selected Trackform 
including minimum track on drawings and 
construction depths (top of rail to confirm minimum 
formation) with corresponding track construction 
formation condition requirements. depth and 

corresponding 
formation condition 
requirement as 
Pricing Assumption or 
at some other depth 
condition measure to 
be agreed/approved 
by SOS, BBS, tie and 
CEC 

7A.2 Sytems and Power Cable Ducts 

7A.2.1 Design to be completed to IFC Information on Design duct group 
status, all design consents and cabling requirements and spacing to 
approvals obtained and BBS will to be supplied to SOS accommodate cabling 
construct IFC Design by BBS requirements and 

incorporate 
information on 
drawings 

Geometry 

7A.3 Horizontal Alignment 

7A.3.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

7A.3.2 Confirmation required that Incorporate CAF 
alignment is compatible with CAF Tram DKE in Design 
Tram DKE and LOO. 

7A.4 Vertical Ali!1nment 

Copy of lnfraco Proposals- Civil (5) 1 of 5 ?A 
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Information from Description of 
BBS to SOS Design completion 

activities 

7A.4.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

7A.4.2 Revised alignment required to Revise, lower, vertical 
facilitate direct fixing of rails to alignment of Track 
structures 

7A.5 Tramstops 

7A.5.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

7A.6 Sub-station Buildings 

7A.6.1 Design to be completed to IFC Information on Sub- Complete Design 
status, all design consents and station equipment to 
approvals obtained and BBS will be supplied to SOS by 
construct IFC Design BBS 

7A.7 OLE Foundations 

7A.7.1 Design to be completed to IFC Information from BBS Design OLE 
status, all design consents and to be issued on OLE Foundations 
approvals obtained and BBS will poles, including 
construct IFC Design loadings. 

7A.8 Site Clearance 

7A.8.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

7A.9 Earthworks 

7A.9.1 Design to be completed to IFC Complete Earthworks 
status, all design consents and Design 
approvals obtained and BBS will 
construct IFC Design 

Copy of lnfraco Proposals- Civil (5) 2 of 5 7A 
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Information from Description of 
BBS to SOS Design completion 

activities 
7A.9.2 Requirements for excavation and Standard Details for 

filling below Earthworks Outline treatment of low CBR 
to be designed and specified and or Stiffness or Soft 
assessment of anticipated Material; excavate 
formation conditions and replace with class 

6, Lime Modification, 
Geotextiles 

7A.9.3 Extent; length, width 
and depth of areas 
requiring earthworks 
below Earthworks 
Outline 

7A.9.4 Formation requirements to be CBR or Stiffness 
confirmed. Requirements at 

Formation for 
Highways and Track 

7A.9.5 Requirements for excavation and Extent; length, width 
disposal of contaminated and depth of areas 
material, and refilling ofvoid, to requiring earthworks 
be designed and specified. below Earthworks 

Outline and materials 
to be used for refilling 
where required 

7A.9.6 Special Geotechnical measures, embankment slope 
e.g. embankment slope steepening (by 
steepening (by selection of fill selection of fill type, 
type, re-inforced earth) cut slope re-inforced earth) cut 
steepening (by slope drains, slope steepening (by 
buttresses, soil nails) soft ground slope drains, 
treatment (by buttresses, soil nails) 
surcharging/consolidation, load soft ground treatment 
transfer platforms) to be (by 
designed and specified. surcharging/consolida 

tion, load transfer 
platforms) to be 
designed and 
specified. 

7A.9.7 Design special Geotechnical Design solution to be 
measures for Gogar Landfill Site. developed with BBS 
Solution to be dev Engineers for 

surcharge 
embankment with 
appropriate 
consolidation period 
and excavation and 
replacement in the 
vicinity of Gogarburn 
Bridge East Abutment 

Copy of lnfraco Proposals- Civil (5) 3 of 5 7A 
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Information from Description of 
BBS to SOS Design completion 

activities 

7A.10 Roads 

7A.10.1 Design to be completed to IFC 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

7A.11 Drainage 

7A.11.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

7A.11.2 Requirements for maximising use Review and complete 
of and connection to existing design 
drainage network to be 
confirmed. 

7A.12 Landscaping 

7A.12.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

7A.13 Accommodation Works 

7A.13.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

Structures (Bridges and Walls) 

7A.14 S29 Gogar Burn 

7A.14.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

7A.15 S30, 31 and 34 Gogarburn Culverts 1,2 and 3 

7A.15.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

7A.16 W14 and 15 Gogarburn Walls 1 and 2 

Copy of lnfraco Proposals- Civil (5) 4 of 5 7A 
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Information from Description of 
BBS to SOS Design completion 

activities 

7A.16.1 Design to be completed to IFC Complete Design 
status, all design consents and 
approvals obtained and BBS will 
construct IFC Design 

Copy of lnfraco Proposals- Civil (5) 5 of 5 7A 
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B ltfl NG ER IBER:GE 1\ 

r~ ·'n 

SIE 1 Project Manag'ement Plan 

1.1 Introduction 

BHfluget Berger- Siemet?s Consort11Jir1 
cdlnburf!fl I mm Network, lmmco 

I" Mnrclj 2(108 Submissiorr 

This doc.ument summarises the flmdamenta'S of the BBS ConsortJum project 

•mrnagement system , its approach, l"ey tools and procedures .. lt explains the 
general approach for al l the organizat ional units and Its implementation through 

appropriate planning and setting appropriate targets, 

When Consortium, BBS (B il tinger-t·Berger, Siemens) or BBS Consortil,lrn is used ih 

this document or its annexes, it stands only for the E&M part of the Edinburgh Tram 

Network. 

1.2 Customer Requirements 

As requested by the Employer's Requirements, the Consortium presents h~rewith 
the General Project Management Plan. 
T he ·toi'Jowing graphic inustrate.s how t11e Employer's requrrements will be 

implemented as part of the project lmplement~tio n philosophy. The project 

management system prov ides t l1e proven approach to achieve the desired results 

to tt1e pornplete satisfaction of the Emp l oy~r. 

ftOdllct 

Figure 1; Manag~m8nf System CycffJ 

1.3 Project Management Approach 

The cornerstone tor the Consortium Project Management Approach wil l be tt1e 
hnplementation of the Edinburgh Tram Network Projedt. The Management System 
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Bflffngf'r Ber!]{H • Siomens Consorriwn 
Ediflbur_~h Tram Network. lnlraco 

31" Marr.h 2CJUl:J SubrrHssJ'on 

is Risk-Based, Pmcess~Drfven and will integrate the various Management Systems 

of the Partners and Sub-systems·. Thru implementation of an integrated 
management system, lnfr~co can rntegrate ·tile va rious project management 
operations. within each and every sub·system of the proJect to better .-assure 
irnplementa.tioh of the project requ irements and also provide the objective evidence 
needed to clemonstrat~ compl iance. 

The process., with a stl'ong Systems iEngineering and Systems Integration lead, 
proves crucial in support of ma1nta,nihg U1e integrated operation rnetl1od tor overa ll 

mec ha nit: a I and e.l ect rical system engineering and -civil e ng [n es ring . The 

Management System branches to Include ppocesses for design management, 

interface management, configurati qn ·& document control management~ 

constru ctfo nlins~aH ation management, RAMS and RAMS assurance management, 
requiremen~s rnanagement, and ihformation management. The entire process fa lls 

under the proj&ct Qualfty Management System (QMS) to ensu:re effective 
monitoring, improvement, and compliance. 

The structure of the Consortium Project Management has been appl ied 
succ~ssfully in projects through,out the world. lt has proven to be ~ffect l ve and 
successful in more than 20 prolects worldwide, The.se Projects have been 
completed on time ana with in budget and are equally complex proje.cts to the 
Edinburgh Tr:am Network Project 

The Consortium Management System has proven its capabi lities in some of the 

executed projects to s·uccessful ly manage the Integration and par~ l le l execution of 
C iv 11 Works and Electrical and Mechanical works t o the benefit of t11 e customer. 
Consequentially the Consortium wil l incorporate its expel'lenced project managers, 
engineers arid supe1v rsors into t heir management team, ensurtng a smqoth and 

profession~! Implementation of the project. 

Tl1.erefore 1 BBS propose to fmp lern ent this we 111-proven Project Management 

l:;tructure a!so for th is Edinburgh Tram Network Project 

Table "I Management Processes lis.ts the man:agement processE!s whi:ch are 
considered as the basis for the Consorllum Management System and w~1icl1 will be 

desqribed ih d.etai l WlHl the Project Proceduwe Manual, which wm be submitted 

within the 1irst 90 days of the Project Implementation. 
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B]LJFI NC.E 1\ I BERGE 11\ 

CI•'JI 

s 
2 Design Manage·m.ent 

2.1 Design Management 

fJilfmger Bf.?'l'f]E'!t • Si~mcms L-am; ltwm 
l=.dmt111rf111 Tmm Nelworh, lnlrBr:o 

:.:I" Mnrclj 2/)(Ul Submifrsian 

Please refer to Section 2: Overall Technical Concept; Chapter 1 - System 
Eng'ineering 
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lE E 3 Risk Management 

Blln!lfJP-r Be19nr S emf.'ns Consortium 
Erlinbw!/' Tram Nahvork, lllfNlCO 

31° Mnrctl 20V8 s~lh{pf5Sian 

Tll e objective of the Risk Manage m ant is to ~pp ly p raven management techniques 

to risk. identification and to remove issue:s cif u n certa.i nty fro m the p ro}e et. Tt1 e 
specific methoci to achieve this objective is to follow plans and procedures far the. 
purpose of: 

• Risk rdentH icati on 

• Risk classification 

• Recording of tdentrfisd risks in the Rtsk Register a no Risk Forms 

• A risk prior!t isatlon process 

• A rlsk mit igation process 

• A process tor rev i ewr ng the status of 'ri sks and m iti g atro n 

• A risk reporting p recess 

T he Risk Management app!ies to all project risks, irrespective of which party suffers 

the consequences of the risk occurrence. 

3.1 Risk Deliverables 
The BBS Consortium w ill establish, manage, develop, maintain, update and 
distribute. the below listed documentation; 

,. BBS Consortlum Risk Management Pfan (IRMP) 

• BBS ConsorULlm Ass"J,Jmption Ragtster (IAH) 

• Rlsk Register (I R R) 

Risk Progress Report 

• Constructton Risk Contro l Report (CRCR) 

• Comrnfssioning Rlsk Control Report 
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~~ 

4 Communicatiatn Str tegy 

4.1 c .o01m u,ni cation I' '" 

The BBS Consortium wiU develop a ''Cammunlcanons Ptanrr nd this will be­

submitted in accordance wi,th the Review Procedure. 

Tl1a Communications Plan will Illustrate how aU the communication processes, 
activlties and [ssues are to be managed, progressed and sati sfacto ri ~y resolved. 

The Communications P~an wiU detail how the BBS Consortium w U .communicate 
wiith Sub~Contractors (Including Tramco). the Operata I re, the MUD .A Contractor, 

key stakeho Ciers and third parties. 

The BBS Consortium wUI Imp ement all the requirements of lhe Communications 

Plan. 

The BBS Consortium will Uafse with 1he relevan1 par i:es to ensure 111at the BBS 
Consortium is copied Into all relevant communications that are ge~n sratod by others, 

ln order to ensure that any re·levant constn.Jction rel~ted lssuos, such as ernporary 
Works and practical constraints ~ are identified and addressed. 

4.2 eeiJj n.gs 
The BBS Consortium w 11 work With tie to develop the mnlings schedu es and 
requirements for progress reporting throughout the duration o1ll'le BBS Co sorlium 

Wo ks. The follOWing lab e p·rov cl s s minimum of 1he meetings lo be held: 

-- Chaired by I 
Meetings Frequency Minutes 

taksn 

Safety Meeting WeeJdy BBS 
Consortium 

Management Review UeiBBS 
Two momh1y Consortium Meetings 

altamately 
Four weekly 

I Project Progress MeeU gs ( Forlnightly prior 
~o site sfart) 

Desfgn and Plannina BBS 

Meetings 
Fortn ig htl y Consortium 
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C1 

I 
Stake holder & T ~, i rd Party 

As required Meetings 

Site Meetings Wee.kly 

Cost Review Meetiflgs Fourweek1y 

Sl/llngm i3ergPJ - tP.rrr~ns COP5LH 1/IJIII 

Echnbutqll Tram NotwCHk.. lnfm{j 
31 ' MHICJ1 2£108 St !Lmusslnn 

tie 

BBS 
Consortium 

tie 

The prim a ry purpose of t11 ese meetings will be tD snab I e the BB S Cor1sa 11iu m to 
advise on: 

• Any safety issues; 

• The current state of the programmed BBS Consortium Works; 

• Progress made in the various actJvities; 

• Communication issues; 

• Third party issues; and 

• Commercial issues (Including Change Control). 

The BBS Consortium wlll propos.e a comprehensive meetings schedule lndi.cating 

those meetings which the BBS Consortlu,m wiU chair and those meetings which tlle 

BBS Consortium will .attend. 

Pr[or to commencement on site, progress meet1 ngs wiU be held every two weeks. 
The purpose of these meeMgs will be to review progress made by all: parties, and 
Identify and agree actions l'equlr,ed. 

The BBS Consortil)m will provide an ~genda , for all meetings to which they are 

designated as Chair. The BBS Consortium wi ll also provide appropriate 
do,cumentation in advance of each of the mee.tings. 
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BJLFINI G~ ~ BEROER 
Clv~ 

lE 5 Consents and Approvals 

Bllfl,.gtu BP-rger Simmon C rllt>,Jrll•m• 
E.dlnlmrgh Tram Nelw ''J, lufrR .{1 

31"1 M;:uch 2008 Submfs.r.iu11 

An Overal l Approva1s Management Plan for the-System will be developed by BBS 

Consortium liais ng w~Ul the Operator and He whi:ch will cover at least the follow ng: 

• al l statutory Necessary Consents to be obtained, identifying In each cas~ 

the applicable Helevant Autl1ority, the person or body responsible for obtaining 

the statutory Necessary Gonsent and the intended date by which such sta'tutory 
Necessary Consent is la be obtained; 

• al l th ird party Neces$ary Consents to be obtained, idenmying in eac11 case the 
applicable third party, the person or body responsible for obtaining the third 

party Necessary Consent and the intended da.te by which the thlrd party 

Necessary Consent is to be obtained; 

• procedures to be used in obtaining statutory Necessary Consents and thir,d 

party Necessary Consents; and 

• procedures for maintaining the Overall Approvals Management Plan, 

The BBS Consortium will comply with all aspects of the Overall Approvals 

Management Plan as rnay be necessary ·ta implement and maintain n 19 Overall 

Approvals Management Ptan. 

The BBS Consortium W1 l develop a.n Approvals Management Plan capab le of 

incorporation within tl1e Overal.l Approva ls Management Plan and covering1 at least 

the followlng ~ 

• all statutory Necessary Consents to be obtained by ·the BBS Consortium and 

'the intBnded date by which such statutory Necessary Consents am to be 

.obtained; 

• all third party Necessary Consents to be obtained by the BE!S Consortium and 

t11 e in tended date . by wh lch such third party Necessary Consents are to be 

obtained: 

• procedures to be used by the BBS Consortium in obtaining statutory Necessary 

Consen s and third party Necessary Consents required in terms of paragraphs 

(a) and (b)above; at1d 

• procedures tor maintaining the Overall Approvals Managemer1t Plan .. 

The BBS Consortium wi ll comply with al l aspects or the Approvals· Management 

P~n .~ 

may be necessary to implement and maintain the Approvals :Management Plan. 
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The implementation of Lhe SOS contractor into the abova mentioned Approval and 
Consen~ procedures will be basect on the SOS Agr~eemant. 
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6 Quality Manag·ement 

6.1 General 

Bllfin9m Berger- Siemens Cor rsoniwr 
Erllollw 1..111 Tmm Notwat 1.., lHfmco 

3/""l ~·Tm cl1 :woa SuJmussu n 

Quality management is the state of fu lf ilment of specified requirements for all 

products and services_ lt consists of coordination activities to direct and control an 
organization with regard to quality standard DIN EN ISO 9001:2000, 

6.2 ISO 9001 Quali'ty Management System Certific-ation 

Siemens ha-s Implemented and maintains a quality management system according 

to the Dl N EN ISO 9000:2000 standards. Please find the Cert ificate in .Annex 2. 

All Partners of ttle Consortium operatEl under a certifi·ed DIN EN ISO 9001:2000 

Qua~ty Management System. Design & :Implementation., Manufacturing; 
Construction- lns1allation, and Testing & Commissioning for the Project will all be 
dona in accordance with the quality· requi rements of the Project a ualfty 
Management System- by certlfl ed suppliers. 

6 .. 3 Quality Policy 

The Consort ium Quality Policy states the commitment to become our customer's 

most valued supplier by provid ing products and services that mGet our customer's 
requirements. 

6.4 Quality Management Approa·eh 

The BBS Consvrtium wil l undertake the Works funy in compliance with Quality 
Management processes and procedures refer·enced in D IN EN ISO 9001 :20UO and 

I DIN EN 1.80 14001:2000. 

T he IBBS ConsOil'tium wil.l develop a Qual ity Plan to meet the, requ irements of Di N 
EN SO 9001:2,000, and wh ich fuHy defi nes all quality aspects of the Works. T he 

Quality Plan will be submitted in accordance" wlth tne Review Procedure. The 
Quality Plan will demonstrate" an integrated quallty management -system re·latihg to 

ttm design, construction, testing and commissioninQ of the system and wi ll show 

how BBS Consortium and its sub-contractors wil l comply Vilith the requf ements of 
the Quality Fl lan. 

The BBS Consortium will hewe all a·ssociated documentation readlly available for 
intern al revi:ew and review by tie. Regular internal audits wi 1 be undertaken by the 
BBS Consortium to ens·ure fun compliance with DIN EN ISO 9001:2000. The BBS 
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B1lfirrge1 Bel !JP I - Srem,.ns Cc1 I!WIIlwn 
EdlitbwyJJ rr am Netwmlt, f11fl 'iJ o 

3 r·· fl!lrJrclr 2Qtlfl Submrs&ion 
---------------4--------------------------------------------------~~ 

Consortium will p epare and sub 11 it ·n acc;:ordance with the Review Procedure a 
"Schedule of l ntema,~ Audits" fo r agreement w[th tie. Tills will define the planned 
nature and timing of the internal audits. 

Quality control including materials and works on site will also be undertaken. 
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7 Saf,ety anage _ e t o Site 

7.1 Policy Statement 

The poJ icy sta tement on afety and loss control is as fol lows.: 

Tl1e regard for lhe safety of all employe,es is an ,essantial pre :equ.is,ite far the 
,achievement of our objectiv·e 1 ~o provide a quality project and satisfy t e rneeds of 
our c:tienl and the pub1ic. 

~o· aol'lieve Ulis objeclit.oe lhe management will: 

• Active~ly pan cipale In s fe:ty and ross. control programs to ensme Ihe 
involvement of an employees and to stimuraie rnteres.t to maintain the towes~ 
achievable frequency of Injuries, ami damage that may resu lt from incidents; 

• Apply all rea listic efforts to prevent injuries, 'flre . exp l ~osions~ pollution and 
conditions tiflat may jeopardize tile health of employees o public or da,mage 
equipmen: 

• Ensure that all statutory regulations are complied widl. 

lt is expected of each employee 1o: 

• Have a thorough knowledge of all safety ru~es and procedures Qnd ~o adhere to 
tl1em at all tirncs; 

• Actively p~rticipate in, the promotion ot safety, for example, by submitting safety 
suggestio 11s; 

Put safely first at all tim s. 

1'..2 Safety anag m nl Plan 

The BBS Consortium will submit a Safe,ty Management Plan that Is oveHtrching 

with regard to safety and dieftnes the management procedures that· will be put in 

place to ensure He IU & Safe.ty fo he design. construction testing and 
commissionfng, of tho system. The Safely Management Plan wlll address issues 
retating to the sa ety of fl ,e Works staff and third pa1"res, as Hstad baJow: 

I , t : l 
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3 I" March 2lWB- ubmrssion 
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• 

• 

• 

• 

• 

• 

• 

T he plan wi ll detail the approach and al l manafJement proced Jres. r·elating to 

health and safety forthe Edinburgh Tram Network. 

T he plan wi ll show how tl1e BBS Consortium will ensure that its sub-contractors 

apply all re levant health and safety policies and procedures. 

Details of all inteifaces associated with safety and the procedurfi!s oi l1ow these 

will be managed. Interfaces will include Roads Aut'horiras1 Health and Safety 

Executi ve~ HMRI; Network Rai l~ Ponce; Fire and Rescue Serv[ces; Ambu lance 

Service; and all ap pi icab I e Law. 

Proposed Safety Initiatives . 

How the BBS Consortium ensures that a safety cu lture will be cascadeq and 

enforced tl1roughou.t the lteam lndudlng its sub-contractors. 

The Einwrgency procedures which the BBS Consortium will implement 

Details of how the BBS Consortium will il"nplement Accident & Incident reporting 

and promotion of an open culture. 

T he BBS. Gonsqrtium Saiety Inspection & Safflty Tour regime . 

An outline O'f the BBS Consortium's. pmcec::iLJres relating. to safety for dealing 

with ti.e's. DrUfJS & Alcohol Policy and procedures and details of the BBS 

Consortium's own similar policy and procedures. 

Detaits of any particular safety issue$ th~0 BBS Consortlum c.onsiders wou ld be 

sign ificant and in lti al m it i gat ion measures. 
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8 Project Documentation Management 

8.1 General 

BiWnge1 f1tH[Jer- Siemens Cou:>orfrum 
ErHn1Jur9h TJ mn Not~<Jork, lnfr.-.co 

:J I Mar ell 2ntJIJ $t1hnus.src11 

For Control and coordination purposes (e.g. status of submissions, change 

requests , correspondence tracing, etc.) the ro le of Dacurnantat,ion Manag~·men.t to 

support the project has become more and more important during the past. Tl1e 

proceSSi3S of uniqUs identification, adequate reviewing and documented apprOV~ I of 
al l ·documenta,tlon as wel l as a safe management pf al l correspondence a.nd aH 
changes are l<ey aspects .df the documentation management approach. 

0..2 Docum·entat[on Management. TooJ 

During the executlon of the Edinburgh Tram Network Project1 an Electronic 

Document Management Tool (EDM - Tool) will be use.d for legally binding 

documents that may contain all k.ind ·of documents including correspondence 

between a 11 parties. 

Electronic. Document Management Tool fulfils the requirements: of the quality 
management system based on the lntemational standar_d Dl N EN ISO goo-1. The 

processes of unique ldentification j adequate reviewing and documented approval of 

all documel!ts as well as a .Safe management of al l correspondence and all 

changes-are supported by the Electronic· Document Management Too l. 

8.3 Requirem·ents to the Ele-ctronic Documentation Management 
Tooi 

The Bectronlc DocumentaUon Management Tool wi ll meM the fo llowing 

req ui rem ents: 

• Unique ldentikation of all Project Documents 

• Easy Access to tha Documents for al! Project Partners involved 

TraceabWty of Document Status 

8.4 Submittars Schedule 
Wtthin 4 weeks of the Commencement Da.te the BBS Consortium wi ll provide· a. 

schedule idsntify·ing a! l deHverables ·anticipated unde-r the project , the antiCipated 

date for su:bmiss ion and a summa,ry of the intended scope. 
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lE 9 Interface Management 

9.1 General 

Brlfi11gr!l Berger Si~mens Consn1 twm 
E<tillbwqll Tf;llll NfiO~mrk, lnf1m::o 

31 c. /Hem:}! :.Wll~ SLJI)m/SSIOII 

The objective of the Interface Management is to identify, describe, clarify. settle and 
control all ihterfaces between the project partners and their products or systems as 

well as with any other party invo.lved in the proJect. This happens n order to ensure 
the functiona lity of the integrated system, to save costs and time caused by 
uncoordinated work. or unnecessary rework. 

The purpose of all interface management activity is that: 

• The detailed design of each of tha co-funct.ioning Items contains the necessary 
information. to assure that items, wt1e11 individually· designed and produced or 
installed wil l work together, and 

• If either itsm needs to be cl1anged for any reason, ~ts performance, functional or 
physical aUri'butes , lhat are involved in the Interface., act as constraints on the 
design change. 

The rnain tasks of the lnterface manag-ement are thus tl1e 

• I d.entifi cat ion 

• Description 

• Settlement 

• Moditi:cation 

• Cancellation 

of all Interfaces. 

9.2 ~nterface Definition 

Generally, ~nterfaces are the physica l, functrona l performance or test boundar~es 

between two (or more) different co~fLmctioning organlzations or products , within or 

outside of the project 
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Bflttnge1 Be11Jel - Slemen:o:; Cow;nw~.wr 
Edrnburflh rram Nf}twark. fntraca 

:J ' Mmclr n ('fl S[tllmt~s,(1n 

lnte tiac.es \IVith ~n the responsibi lity of a subsystem (e.g. the con.struction of t111e 
propulsion system) are not managed by tlle project' s intertace management but are 

dealt with separate ly bY the partner responsible for the subsystem. 

ResporuFMily 1 

lmarface BMW&An Respansi bility 1 ar.d Flcsponsibiltly 2 

Figure 2: Interface between rwo Sub-Systems 

lntertaoes of sub-systems with in the consortium are called i n~emaJ 1nterfac:es, 
inte,fiaces between a sub-syste111 and sub-systems of the client or other entit[es are 

called extern a I interlaces. 

Fi[Jilfe 3; Internal and Extemfil} fnteifaoes 

Project 
Consortium. 

Sub­
System 
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lE 9.3 •nterfac·e Management Approach 

B/lflnge1 Betge1 S1'eme1JS Ctms rtlum 
EdinbLlrf111 Tram Ne!IWark. Jofraco 

31" A·'imc:IJ 2fiUIJ Srrl.>mission 

:Based on t ~1e Ust of Responsibilities, and with the use of an Interlace loentifi.cation 

Log a~d an Interlace Status Fortn, all fnterfaces wi1ll be identified!, documented and 

tracked. Clear allocations of responsibiUties within the identified interface partners 
and regular interface meetings wnl ·forrn the basis of a proper implementation of the 

interfaces. 

9.4 List of Responsibi lities (loR) 

The "List of Responsibi lities" (LoA) is one of the fundamental documents for 

lnte:rlace mcmagement. lt clearly regulates the responsibirities fa r the products to be 

supplied or services to be rendered, broken down according to the relevant project 

phases Testing & Commissioning. 

9.5 Schematic ln1erfa.ce Overview 

For Schematic Interface Overviews please refer to Annex 3 of tl1is documeht 
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Annell!l No 

Table 2. Table of Annexes 
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Section 1: Ov raU PM Concept 
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Pt n. 
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1". 

5ii9mens 'J'tar~sporta:tton Systems ls.one ofthe l;noge!itsuppli ~Ys: 

O'f rallwaytechnqiQgy 1n tha wodd . .As <.1 global player, we giVe 

railways .t he competitive· edr),€ they need to ·perfofm on a. world 

stage by offering products, systoo1s and s,erv ice~ that are 

innovative, economlti:ll, reHa.ble ahd safe·. We prov!d~ ou r 

serv i-ce~ Ol!er the entire va I ue-acld~d chain from ctts.to tne r tO· 

tustomer: in ma rketf liQ a!ld s<l'les, dmrehipmenf, prQc!.l~t:nen ~ 

projed ad m 1 n ls;triilt~Oil 1 prqduc.t [on,-ilSS4:!mbly, mmrti iS'SLDil fll!iJ 

and after-sa les servTce. We believe that.exoollent \ll.lality ;~ nd 

envlronmenti:.ll'friendly d!!sign 'ii! r ~J an ob ligation. Throllgh 

consistl:mt cos tome r aligrnnent, we are expanding our position 

tu rther and se.curi ng our futu ni! - in e<Jch of the b.1.1siness 

s;~gfl1l:!rits with in· t he ra i I. way l nd ustry. Thank.s to o 1..1 r fields of 

competence: AutOh'lation & Pow~r. Boiling Stodc, TULmkey 

.Systems ~md Integrated Servlces, we are pe~fectly positioned 

to achieve th[s goa11. This ~5 how we can offereffic. ien~ pionl:!m· 

~ng s.olutions thus i]n.51.ui11g ~ustaincd trH;Jlroveme nt In out 

busi~ss resu!ts - to the. oomplete ·Satisfaction of our cu~mer~. 
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n ')( •I I 11 r . I . i. tl'on. n1L~ I'EI iabJI ity of DU r en vi ronml!nt .. lly rri •rluly IY t rn~ . 1 ilek ~ mty, I rm g servitt! I if n . Ol'fl l'fl rti!ll 

vfd)iilly ' 'k·nown nd <lt t Jairned arOLind the glol "• w I on V t11. t ti11S biin[JS with it ,[! faNeiLhin{l rB~P n~ l l l l lty 

CLI r CIJ tCrr1tll5, [O OUI 111 pi y-e ~ .111 d to S.OCIC!ty ilS Vyl Ol , 

Th n n, 1 ons , I ccd on Our'5ervk es. ar~ hlJ)h. Wear t1 r foro obliged to cnsu~ end i rlher irnp vr.HI e l1 in1H'i1J ihy 

slanr.l.:m oJ prod I • A 1V fPnmeot, tu:~all:h & 5ilfcly •( J115 p~ cli.!1 !hr td)h OlmpTil:h we m~anll gamen _ W • 

LIJin.tll I hi'> 0 I a ~ requiremen.t far OUI LOl1 riiOU ~( \ • 

ro this end. !oldllfi"shen a (O(llpfi!~Blor;ilm phm of tacm ~ru .. umpa!>Wtg the following;: 

Qlllilrty. nvlronmem1. heallh & sa.Jety • e pet50rnl 

£~'Y'l' hiJ5, ronlnbutkm to m<~k:e_ln ihiis '·""'i!Y we ~·1ill 'umll fl 

Q ~J Ail ty, 1'1VIronm nt, hea.lth &. safety ar·e oblf.g '!Dry 

Everyon 1t'fl Ul:i l dll~ to ann mntin u;~ lly I m prov!? ttl p roe ts~~~, 

QLH:dlly1 •nv i'(llllll nt, healtb & s~faty am c;ompreh n~ lv 

E\il. rye 0 r: I 11 i [101 .> 10 lhe 5LKCe'~.S o f OU!' CUI _ 11}' 11 I'Cillgh. lhl'i r m~ vJty il ild commiliT ~n l. 

n . C!nt system described ifl lhis Ill Hi ~ h m1 g jru IIU m 'ilget5 -and employ.e:es of Si IH1~1'l~ Tnl\ ,, 110 

s 

l·ll! n.s •Olel~il' llott 
'l' lc Pre&;d~n, ~i tha 
t ratlij)Ofjatl()n 
S.~•klm• c;ro~ ~ 

f ried rfch Sma)IWII 
\ll<o 1/j'!~dun ~ ~ I· lhu 
Tr.m~]lp rto~~t l n'l 
~~•litn QrOiofl 
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Management System 

lt!U ~u;~oo<d d ~uibe1i tlw h11d.lmctn1.ll~ uf lll<l Sk'meffllt;,~ ~!km 5yl.ktn1o" tmu~t":CtletU 

s~ero.li b~iM U~e g.t:I'W:'f.ilt tt"'l~~n1u1U ftu iiU ur tl•e mg.1nlr<uion.'ll t!Ctia. r.~m•v F:~cutivllo 

l.bl.:l!;tnltll' ptClnl:t!Celo Lhedt~~~tll«l~ aB:II!u~~~~lk'ln of ~he rn.wgtnttnt ~ ~htP!i'!Jh 

.l~jj'Dpd.lU! pl.~M~ .lOO stUir19 too ;.wmpdlte ~~ U IIW rudJtld. a wnl!CJI&t1J JfO(t31- and 

inidlltt$ f~ U\C."f ~kl~•nenL 

n~~:r tn.\n.~t :=.yncm h, bint&~ ({), e\11.1)' t~n~lturee. n~ du<:t•nenm~~ 'Umctuu~ k d I!Witll<!d 

l.n tbe )t(lk)u "'roc;umem .. lllB!'"·I! p('Cmlttt>ch~;tdU'\lM\ from Lt1e tcqu3lt1ntnU, oHSO !.1001 u:e 

~~1lrod. U~ FtlUU b:! n.:.med, $.1ilb1.2.1nti4tW lit~ dotl;lmtmtd b)' 'ht oegJnil.lliOiloll tmlU. 

A!~oc;;~tt'd wn•~~.;~fi.el. i:l.ti~Kitd In thl!' Trtll"f1CM1.lticln ~1t!nn. <U~nlt.ulun:d d1.1n c:m t~ their 

cr.~ blrpmltteU m.'lfi:lgtrntm ~m. 1 hew11e 11~1pS~ to U~nu•lt~l~w uniu wt'oOW' p.lnlcul.-u· 

~~l m~tld.tUe ~t'q.l~t.'$ 11n ind~~oe~'ldem m.:ulo'!~n<!m ~~1Mt. 

~ulllt!um. 

lEil!' Jmi ... ~~l ~ml~~ ifldudlr.g .:.U cpetaliu~ :lfld ptuc:~du~l$. o~Ue ~\iJI1Jl.utd in 'he urwu•~· 
t.lll<ln:d uults II.H1."!Jtlb~ioc~. ltlt1~ t!.~h~ in aln ,.l1uttuced rmm. pu~ft!t.:lbty rn dlt! tmr.mtt but 

illiO Urumgh aUii'f m(>(JI.'t. lh~ «xtt-*t rm~t.1nt ~.:ul)' ~~lt;W ... hUW iUid ate llkl) lmendl'd 

ftlt lnttm~~ U'-'= ~•Jy. 

1mpl'cm-c:nUidon ~nd teview 

lh~ 11illud Lhc n~.-ani•Jtmt:'m i)11fm k tu fu!fiU MU!fl\ICf ~tq;liltmcnu. fl.Jftbt!Ull\ll!~. it ~lie 

\'li!.h thoc: tlllb.-.iog St~m 11ud cwll!diut-S: 

• Q;wty fU3ni19(•m~~;•nt ~yn~n OICc.anr¥19 u.: lSO 9001 

• f'"'ifonmMt:!l ~~m:nt ~)1-ttm :~ttuu&l!J w-tm l400J 

• OcnJp.il\iou.'lil t~~th iUW s-a rely Ulol:i!lOI~m~n ~nc19 ~(I- UIC I CS CA fOOUI.1ty Gu~.;mte 

o:~ U&'l!lh Mrl ~ftty .M \'ffll!k 

UCSCA- t~n.uy Cocl~iUion cu Slilndil1tb ilnd (<Jtlfomllty A.1~~1} 

l he UI<I!U£1'1.'tUt~lt k t~a~tl~ f:or n~ta~lltnd~ >lUd rt!•c~ill".".ifWJ dWt im~mern.:u~ .la:! tf~ 

of Lhinyu~n. 
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Strategic: 
Con trolling 

Orga niza •i on/ 
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Business 
Review 
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Wa rl:'~nty 
After­
Sales 
Service 

E nvi ro n m~nt 
HE:la lth & Safety 
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I 

Ourdaim: 
Reliable process quality ••. 

Ou 1 1r1 a na!~emenl'>y~ten tnvolve5 mu I [ip!e proce-<Jse5. 
·r he a1 m of th~~e pr[:)ce~se-s is_ to ~nsu re 1.];~ L ol.l r 
pro~ ud':i, soJu tions and ~ervices completely ful fi ll lh ~ 
reqLJliroment!i of al.l those i nvelv~d, particularly our 
cu~tom~;~ r~-

111e~e J)lOO'!:;;.~~s unfQid on tl1rP.£!, ~lo:5e!y ~111r.rn~t~t12d 
p~OC-?5~ le·vel5 th8t .1rl') cl n~e~y intt:m1ll'lshM with nliB 
anotlH:or:· 
• 111 l.he management processes, the g<:neral 

speclflca lluns for the cor~ prou~~s; a re forrnul a ted 
and conlro]l(::d. 

• In th ~ core process, all bu i1 ne ss activrt ie~ - from 
pmd uct ae<~tion ;:In d. acq uf~it ion to hand-over to th~ 
ru5t:om er 01 nd afn~r-sa les service.- are E:>:ecLJted tn 
pr~ds~t~/ mord ill atrcd ~ubprocr'.5~'D'5·. 

• Tl1f! support p roces&!i!S eo m prise ~I I ancillary 
,lctiviti es, ll eh ;:~ s re,~ou rce 1r1 an<'l:;:r~m •nt am:! 
dowmentJtLOH. Process <~ na ly~ i~ ;,;md O·pti 1nilati on 
wiU-1 largeted mea~uremenls, intensive <~na lyse.s 
and eJfec.t!Ve measure-s- ~re a key tac.tor hP.r-ll:. 
l' t1ls pr6ce55 also includl'! su~h 1<~5~ <15 ihtorm<nion 
security,. knovvt~d9e ma1 BJgem~hl. 1isk mMaJerne1 1t 
and rnuth, muct1 more. 

rrotes~ 'C.Oordin altJ.rs ~upporl lhe variou~ Sl1b-<1reB ~ at 
all t hree pmr:es5 levds_ Every ind ivi duaJ process is 
planned, super\•lsed and documenh~d by lhese mor­
dinatms according to cu~tomer- and product-specific 
cr~tcrla_ 

1 1w c:ipl!ratr0n .and Ef~cd.ivenos:s. o·f t he ccirc proce~scs 
<l rt: sEcured by eo nst\qW Ent.ially ;:1 pplyi ng project man­
~ gement . ~ nd mppom~d :by tho tHe of quality gatc~­
FIIrthEJr; ild rllriom'l l elemf!nts of qu.;~ l i ~y ~~~iJ r,1 n ce 
are i n~fi'gmtoo in the pro.ce>ss <J< we ll <tJ; envftomnent, 
tH:oa lth & ~afety m01 na ge ment. Thus th e I Fl ml rnll'nt 
0 r Cu5tomer t e(Ju i r· ,~mMts. amJ u~e I egal·compfiance, 
~ta n~a rd!l-and rwt11~ r~~ u!a.tioos is guaran teed. 
SpocificaUy, this SLipporL take~ the fomwf inte:gr<Md 
qu;;i lit a$suran c~. ~nv ironr nenl , h ea l.tl l & safety 
ac:ti\1i Lie·s, 

Su itable m~thods hav~ b~en initiated in the orgalliza­
l i on ~1 units; to -r;antrol and momtor the core p roces~es, 
for ex a l'llpli:!, procc-~s i nd k;atms. 

111 1~ aim 1s to l ll<lt~ an· of fhe· proce~st:!~ ~tab le <:~nd 
l~m pare'll\ and to fnctuds cu:>\Qnwr~, rm rtne~ and 
suppliers in lt1<! besL manner po~.Sible . 

... with int.eg r.ated activities for 

e nvi ronmental protection and safety 

at work. 

'J 
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Organ iza ion 

The rc~pcn 1lr1U y nd !ip~f.al~s:l:5llppoH for qu.:rrty, IHWim t n1, 
h!!illlh & 5C fi ty i~ silpul ti!d fn a th ree !e-vel regufa1Iurr1 Uti:lli ap~11 ' abl 
to , I~ n SI n5 fiG. 

R.esponsibUity 

.. 
--------------~--------------~........ . 

I 

corporate " ~ee uNv 
Comm I nee 5iemen sAG 

Group b:ec.utlve 
Management 

ONision p es · n s:, 
pmcEss c:omdinilto~. 
operntl-cJ s. ma ,g rs 

Cor pc rntl!! ~ffkes. : 

• Q~i llty mi.l n <~g ement 
E 1WI ronmen.tal protection' 
0 ll patlona I Hea lth & 
5 rety 

Group coOTdinatw-s: 
Qu lr;v man gemen 
EH&S 

I 

t 

.... 

Q · ty manager.;. 
•efl\llronmental pmtect!nn 
sp~1: l ,sb, 
s fety specialists, 
ompany doctors 

j 

I 
I I . ~--------~=====-------------------~----------------·~···~·~--------------.. 1 
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Group E:xecut V< M nageme1 t 

roup 
Fun C"tr oruo 
~S lip~ rl) 

019<1niz.a on I ·mucturc 

--

lh~ sch it crgr,anizcll.ic I artaepicb dlc orgari2il­
liortal stmduro of ihe fmmpll•rtartion Systems Group. ll [Si 

dcscri!H:!d In dcta n n th ~ I tas.t llll rsions of th rgan itatTa n 
-1nd work r l n~. The g roup'~ coordinator for Qu, II 'Ly Man­
rtgl>ll n l nllJ FH.& mpnr'l dir ly to thQ <i roup ~cruti'o' 

'lan.l~m I. 

Allaf lhe dfnssuppon d1 Pli0135Silod todu lmanag IS.: 

hD\"ooie\\'ef his m nu Wff'i r~l" !.he la lff or lhe.rr 1 II!V'dltt re~pon 
~lbil;cy_ 

Tha· qualfly m.1nilgars o lh vlsl m nd gro p !unctions 
Mfl appoin\ -1 by I lW respcm i In mll 111 be rr o r,, ur !;x OJtiv(! 
M n ~-e<mel l. Th -irt<~~ks ;m: ~ tlpul 1 c-d in det~ 11 , n qu I icy m<~n r 
reports di~ - ly o he mao<~gl" o 1ho rel~<Nilnl org llu.;ll:iaoill unll 
.md i~ independent ot tilE! 04 Qr!)lllbt~tiooal 1 1r1ur~s. 

· Ui:i llly m n ~ I rn Il l reprAU l h rfw~ for ~ubd \l f ,iom anfl ~~J il 
l)toject Ql alfly mo1nagers f!r iiP! olnted acr.mdlng lO rlefinecl 
t ula.tiom •• 

I he EH&S-speu li!.U .ueappuinll.!ll by the sile u 1 

tJI" edly (a hilnll er. 111 lr task$. 1 !a. L dD'Ivn f n lh 

Level1 

Level 3 

Business Policy 

n 

5b;ategy 

and pe r-

l.cdolmy 
lloi!o lo 

fhmu M h tea tzalion of IJ'l a b1D~'E-Jne11ti 0 til r­
ge~, tht!' I m 11 pmtal1oJl Sy~t m ~mu p i ~ n I ~tcring 
'to att:a1n a w r id-class po~ilicn. lb this end, w have 
devclo d corporate si rucgy iliaus ba t!d on a 
comprP.hl!n ~a~mrnl sysrem:. 

~ 
Gl 
CA 
U1 

~ 
Q 

a.. 
~ 
c 
Q.ll 

E 
CL! 
,t;ft 
n:l 

tU :a 
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Pro due Qua ~~ty 

Creating 
Stand 1~d 
Pfoducts 

Bid 

S111p,pl r man gemenl 
W!! , !f. to~ IOil!Jrterm reli'lt on 
shfp~ with bu!.ted sopptit>l!i, who 
VIle think of i:!IS pannE>I'l>. Tt1ejl • 
S5QS~~td, eval Llilled and 1 rl0il10t 1:1 

In a thoruu~11 !>e:lection an t CJW'I'I 
f :Jtlon prtit.e.nLJ re. 

Nogo· 
tl tiO llS'/ 
Contract 

'fh(} sw pp lie rs a re gEm?.rally invulved in ttl • I v In 
ptocX!!lli from an early St<l( ~. il ! ordor to I rodli I n I ~ 
t~od hrgh~qua licy products that iru .. mpor<'l 111 fliiO I pi~ 
I' Gl vim.nme:nrel protection. 

ni111 quaUty stantl:ardiS i'iJ'"e rnord n · d .nd !llil ul 1 

f1ti41~l)' ilssur.mt:Je agreeme ts (QM} cmd I 
u 15. Ther~dfflili!W!Jlblra!J'()C:asl~ 
tll il J)lodu~;H'lwprodun b.}sis. 

TestGmter 

f:lrocure· 
ment 

Production 
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cus:tomer: 

) 

I nsta nation/ 
Commis­
shmi g 

Th rs ls how we en sur·e prod u et: q u fl l ity ... 

Wl1en f'Hiltkl In products, n=~~a>® 5fJ!~if l t.l:l t i rJrlS 
m~ I o~hrr .rh 11 , , I d.ornmcntS arr.l fssu d le qua~fieu 
~llp piler~, D~"'ri d rnsts .and otbenuitab l • n ~B~u res 
are Uied 10 ~n~ 1 m 11 aHhe proriluru 5Upjlli d W rilopt 

~· -,!.11 lhe procurcn'!M spedfiGJt-iam. 

Envi'f"o n nlen t_ ho lth 8i saff!ty 
Alm.1cly ,,, tl pi nlng phase,""'~"~!; ~~~ r1d ~un!iiLlr>r 
!he p:o:osilbli:! mp lour pmduru and~ :N'""I J villi 
R-.ll on ~Q and the ffi""'l'iromnenl.lll U1·!o~I!Kl:'S~ 
'ONe 1il tl Ill ~le cycle of the produc:IS inm 
cOil5idP Ion. riMID1c panlrular aUimll la lhE 
proomJiM ol lhr calth ofom cmp~. the 
pr~\ llll fl OJ r rr, f m5 Oil OUT m n FUC1iO 5ile5 nd 
in uu r f.a lori · • ~ '•\1 11 i i'S 1H I1 flmr..s~ · , I pi'Q<l uct· 
rel.a l!:'u re o1.11 ~ rr it i~ncy . 

.... while dhering to all EHi&S 

standards. 

c 
ro 
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12 

C:ontro·IHng the Management System. 

Clear goals 

rnea.sur~s 

S~i lf][lg he 
-~ua::ess l;;qms 

lhltr.Jgh ll:je 
business 

conrd lnal~rs 

I mptove lne nt 
~qp is fhe mmpany'wide improvem!lnl 
progra·m. 
~op~ : reprm;cnts clear goals, concrete 
lllf!<lSU~; Uflambiguous consequences. 
l11!s insttument Is an improvnm.-:nt ~'Siem 
thatrequires<r corre$polldingb' high lev·d 
of (Ommfrrn~ t from tlll m~nl,lgers. lt is 
supp-6rt~d I:V d 6-~u;> l~ prot~s.s, a pr0~~~ 

~ wi lhJ!l liz r~ .~ il ·,J)rove- ll r.ti~lality ancl 
'Oll rstandartl of 81-l&5- uw~J.i<Uiefith1j 
th~ [ustorn~r ar\d s~re-r'lg Ul>ehino our coot 
pasHion In the process.- · 
We 1cly on the cornmifrn~n t of our man­
ag~rs and emp~oyees, We t:hen!fore en­
!;Or,Jrag e and adhrely use [heir i9ea5 , 
s:lJggastions.and 1iitiatives. io this end, 
w haVQ esr~ blished an employee initi­
~tiw!s maqag £:-illc:lit s_~r,jler:n- Thls system 
I~ used.ta ev31ua_t.e all employ~c sugge~ 
tiQn~ .. 11id, f .pwt into practk o, il bon IJs ·rs 
pafd in ·tJ<=CO·fUilTKI! wi~h i ntcrnal regl;l iB­

l1ons , 

B~s-t P~ctke 
our ain1 iuo be world class -ihi~ is why 
VI'~ h~Vc bcnchrnarking. In addit ioll. w,e 
al$'0 pri,l ttice 8~~ Pract.ke Sh il rmg. Once 
thi:! i'<'..SUtt:5 arc ev1:1l uat~d, f\1!1 evanl irn­
proVSitieN m.flusLrres a~ decider! upon 
<inl"l lmp1Glt1l~nte:d , WfraSsess oursu=ss 
t'sing 0'! ~~rgetBcl ri?a llzation comrolling 
sys-tem. 
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Bala'nced Sccuecard 
C:ornpany m,lMgernenl wl!l an y 
acbiE'Ij'e excell e- r ~L) I f~ r ~h y rrm~'Cl 
th~ high e~ L de~r { nd.s; Qn t l~ l11v I 
t>pm~nt of f<luS i l'lSI>~ I Olicy Ill Wo t 
cg I!'S , on the.d io[L'Ti, d ~plL;yl t lt!Jit <lll! l 
q us I ifk ations a r ~m pi oye ~. 0 11 U\ 
sb1Yping,of pa.rtner.>lli 1 s ruJ ~~ es lh 
and on the1 us1nJf resc UrtC'j;. 

11lr iPilfPOSC!' of purwi g ~w 
goa1~. IJUl'fi!fun!, largl!tcd · alu !. 

dOned 
at al le\ret5 an fi ()W-$.l'OJi n I 
Baldnc.ed x.orecarm.. lh~ dlangl! 
~variables·~ reguLlfly moot O«!d 
by rridrmgement a I, i ncres5.t1fY, 
li]J'I[Ett._ad llllolJ!lh laf!Y'Ir:rd fin~ 

D ring rnntruDirn:J. Jl.:!l 
petmanrotly i!liq,ncd 
targets af lilc corn pm.~. 
The ~rgru ;~re contrete, nJW.,.u ~ 111 td ilgtiire I ilnd 
YliXI-lt~d pll odil:il ~ ly she crq 11iz cmthmi1s. 
Managernl'nt :~:.ewlivc pumJ • ev luiile, im~m~·E 
anti repon. on tlllHIPgrn o fu I ln'l n loft he sE' IBrq~l'S. 

Target dl~cu~~lons 

-rhe fu ndarr't~.rll <i i i ~~LP r QI.Jatllty, 1WI rnru em, hm lth 
&safelyi:lri:!, arnOII!JOlh .f'iS Ue~, l iptll<:i!lld in l:ilrg!:'t 
agn~r:rn~ (in.tflg ~ ll!d str qy 11!.1 budget meeting) 
oo~LheCoJpO w · ewHwCDmm1U.e_of' warn 
AG i!Od Trnmpormdan Sy~m~ GrUUIJ tlw 
Mart:ilgt:!mm Tite agm men IS a~ impi!Mllenl'ed • 
l11e Otgani7.11lollilluoiiS. 

Selfi.assasment 
Tile streog h and \1\'ril ncsscs or LltJCO p!tlU'~~ dre 
w~ 0..11 nd mpmvoml:'m me §Urcs 01re thus 
tlta'ive.tl.l'l"ll" prom r i1 0 "b s.t p~ IJce:" nd bench­
madloing JJI<J¥5 a key mt In I h r; p~ ccS'i_ 

CuS'tomer satisfattion 
We g<nher (mlom~r-Je d 1 lffJI,IntUilln bo(h actively 
•md p;ass~ly. l h15 is C\1' 1ua.ltd rw med lo (~€:'-l'liTiillU! 
ways of boosting. c:u~loml!r s b r liur), 

Thanks to the tnter.~ctlon or 11 the c m nagement 
instruments and to t rgot d cc nirolllng, we have 
est ab I i shed a c.ontln u us rnp~ovoment prooess, 
which encomp s ~ Il l VI'! I; four wmpa ny a nd 
1~ wholly aimed ilt il 111 ving llUS.INI!SS EXCELLENCE 

1.1) 

QJ u 
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Documentation 

DDCum n !11lana:ganent 
!l run nt ')nag urru:?Jlf OD5-Urn:!i that cliXl.l· 

1 nt~ ;:mr.l data ;:~ re.ct"Je~~d. ml~<l!>L'lrl ~nrl/()r 
nTor c C'l a lf_.l!m:+ n~ I!Hl 5P cll1quot ri lJ IU. I o 

s nl pp l i~s I o lh fr ·dist rll~ Jd o l, Fir - ~~ lv r g, 
1. 1udm~ tlor1 u r 1.1~ l etior1 dS; well a~ Ll1 ir llstlrlU 
fn LHr~t:url e-s, q(Cr:atding to tll~ i r re1evar1 L ~ ~ lil ~. 

Prrtdp!e:o 
Coi')lora·te 
Guidelines 

L.evel1 
Si rncn.s AG 

S M t:~nag~?numt 
Man ual 

Pro ; s Re g u'la:l:ions 

level3 
Dl'ollisialls 
Gro ;p Ftmctjon.s 
Slllrils 1fl.~,ions 

Siemens r nsporta km Sy~tetn!i Gm up (TS} 
Tni n n~ cont in .g!'rnera l S'l!ilertu~"5onth~ 
mam emcnt ~I~ m o I S[~mmn& Tr.mspor­
~Uon ~ Groop. 11 is !luppfem.rurtEd hy 
p;roc~ regut t.iom lll ppl.y gmup-wid~ and 
detail genarolly pUtabfl:lo 5tip ions o¥Jd dlC! 
procMscs o lhllmDrog~r sy~lOOl.. 

Oilii!<Sio !'IS, g re ~p~ fiJ n 'tlcm, 
safes ri!gions 
lhi'> m;~ rn nt 1 11 is doclmllffi' led in iJ 

COIUI'Pm Jibh!OO 0 11 L~ls. Ule'Se l'e!)\llalions 
tk>su dll! .. ui\lilikll prlJ(Elfuresimd proc~ 
- il requil!o.'d. down lo lhe employe~ ~l 
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Siemens Transpo:rtation Systems - The Divisions 

• Si~ mil ing and control s>.1>tems 
• lnti:!rlockings 
• J\tJtornOJ ti~ t min cnntm~ ~ystcmr, 

• Sign<Jiing_c.omponent5 
• Te lew mm\J ,, jcatlom 5)'5te ms 

Operation 5:control sy·~tem 
~onnaglev trains 

• t~~Hrn <l nd Wl (JP,lgroumJ rrai h~ 
• StJ bvrb·.;~n ~pid tr<m~t 
• Tramcars 
• Light ra 11 tmnsil 

11 Electric loconrrotivt:s 
• Diesel-electric I or:on1otlv-es 
• SpB.ci~ l · pu rpose vehides 
~ Refu rbts hment 
• Drive and pow~r supply fo rrna~lev lr<dn~ 

• Turnkey s.y~~ms tor lll<IS? vansit serv ic~.s 
• TLI rr'l f<.ey" s_yst'ernsfor tm .i n·l ill!:! mrvic.Q.:; 

• Contac I i nes fu r m.;~ snr~ns~t il nd 
m in lin serVftP.~ 

• Traction power S.Llpplles I or ma~s 
tran~ iHlllO m a io-lin e service~ 

• Hi!.:l h-sp&ed and InterCity tra ins 
• ( 0mmu te.r and r-e{li ona.l 'li.llins 
• Pass,e ,~g er coa(he~ 

• M11 i 1 1t~n a nc:e 
• Sp~ re pJrts 
• DoctJlnentat1on and trail,iog 
• Con$~J ltancy 
• D:iagno~l ic ervi e~ 
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31 rch 2008 

E 1 bur ram e 

Section 1: Overall PM Concept 

Part1- Progr mm nd Projec Ex-cution 

ex. 2 - ISO Certifii cat 

USB00000088_0089 



DET NORSKE VERITAS 

CERTIFICATE 

D Zm.TIFUI "R C 

mhal the company 

1 •  
I me AG 

Tran porta'tion ystems (TS), 
lm. '. [ bl i he l 

fm 'lnlegrnted gual ity, �afo y. hea l t h  mid c 1 1v lmnnr11mJ mamgi:111 1 1 1  sys 1 ·1 , 
i n  th un iL I i i'il d cm pt1ge 2 and J 

i n  ·un ormily w' th th ' tamlrurls 

J>w-c.1jcct Plamting Acqui.si:tio11 E111,giqeermg P1'0ememen�, Pr u .  do� 
· )l:"\J ices of . :embi.y Commissioning and Sc1·vice of Products Syst ms �ind 

Ui ti.cld.s of Rail Automation, l�Je trification, Locomotives T1 n 
Transit� nogics,Turnkey )stemrs and Integrated crvicc 

f'Hit' a1 ' is valid unti l: 
.l . 1 2.2009 

o.: 
-TGA 

. Mass 
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Thi ceni i m i1s vulill for lh foUowing unirs: 

' 150 1-1 I 1: 

gc~n Dl ~~em ~ • 
cker;o;uulle l2 

- ' ~ . 5 lle n., P..lseru;ll36t! S 7-96 

Ll-'J fl5- 1 hm~o, ~ - cr:oor-\-un-Si~tlL'I&-SI Jll.t: ~U 

Uom 

D L-1. 5 Bcrl' tl!. .1Th.cnstm8e 87-% 

U urLS · ~ • • l ,- .[ drili tmn 

[ - IJ UJ~ \ 1'11flll!_!tHt, Mm:m1!!'ilm1ii! .:B b 

Dusin • nit· '1' ', -IT a Mn~ 'fnu~ir 

- I} l 1161 Ntlrl ll -·n:. J atz.wa11ge r S 1 :ro ll~- l.'iO 

R 11. I 11 . s l la ll.!i 'l'.S Ll'\i - Loco uoli l'CS 

D I 11!._!~1 1 , W ·rm!f-,ron-Siem:f!m;.S; ratk: ('.7 

M TR -l'~aillll 

Skm 11. Kul ~t1WI ,,wJdla .u·.o, (SkY) 
I SS ll 111 .5. 1\tlilgh offu rn~~;t 11 511 

Fh I 1 • !! U 1lt~ 'fS TK- Turnkey ~. sttn· 

f) - 12- . 5 B rliu, lJ>Cus trfiH~ H7~96 

U·tl ill • u H 'I'~ 1 S • 1 utegra led Suniccl'f 

I) - 9 10.5 rl~mg.:n . Si •boJJ :sti•ai3e 16 
r - I.U 't B lfli 11. El:!>eD -tr_aJ~~ 1:17-~ 6 

puge 2 on [(I 

D SL6.Braunsd1 

S1 'hll n~ Transpmhltion S.y.~ · ~n~ 'wh ·i & ' 0 , l\.(1 

A - ! I I!J Wien1 L b r.~ m LI~ "i4 

1 1111 'fl.f T mn.f!JOr1aricm Sy.r1~.1 Cimbll 'o KG 
l'u m: · CntJdl ~"~: 
r\ liiU \ Ieo, Le .lm 

D 381.::!6 BntUJISCh vci~, Ackl·~tr.n ~~ .. 
D ~m:.l Diissdd, rJ", Kliu,l ·&~ 'l'f SI· I. c• I~ fl 

RRT-.:m777-100 -AE-:ESN-TG.I\ 
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DETNORSKE VER TAS 
CERT 

A - rm2o Jrto;, Et!gcnlx:rge~' Struilt .J 

lh i nl'~ 1/u~ts TS RA - Rail A:nuuu:Hi un 

.'i/(·llll'lt.f Tr w.rpru1mion ~:w.·w·m~ .A.S. 
l -•).J: 4., ( h 1i1 l(ln, Le Diagunal - A ~nut t lll 
it ~ J utl lllll • 
me. M( Cmbil 
D 3911'171 ~ •• • -\.I Sh dtfeld s 

. hn fl , 1'1'1ltU[U frWlion ~Jslcll:lli~ lu~: . 
n•.llh l, ~ 

• A 

ICATE 

l · - •7 X Krete ld-UL:Jr1.1f•~g'-'H• Du is ~ Llr ·~r Su 1L • I l5 

A I ll 0 V1-'i 'n, Lcbe!'.!lLmi\1 ' ]. I 

S/r.'l l!cm • 1'r wspQr/tu iOIJ Sy ' fl'llr\· , .l\.8, 
F - .~ f J 5 LiJ1 Li. Imrn~u bk Le PLnl.t , i! I t~n 111 ionnl • 

"i~w ~~ . rt~tl lli118 Cnmpf;ta • LNI. 
~ -7100Hi Xi' n. o. .m Peng 

" ien1m.1s 'l't·au,.~jporlathm S)'1>t •IJ - R dh1 'I Ill uf Siemens pk. 
AuUH IRfon & Power 

K- S.W !1J ~HP J..onrinn . 2 Qucc 11 mH!~ l! l ' Uuiklillf • 
IJwil Jtllt Strud 
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Bl LFl NCi ER I BER.O EI\ 
c~ 
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lE E 1 Overall Subject 

Bnlingf!i Berger Sr num~ Con5t.•rrwm 
t:dl1 1l urgh rram Network 

31 ~ 1 Mrucll 2VV8 ._,vJJmlssi(m 

This .document describes the general approach of the System Engrneering 
a ncl t.he scope of activities f o the Ed in burgh T ram Network dmtng the 
Desrgn and the !mpr~ementati on Phases. 

The I nfraco wn I a pp roach the design and submit the n ecsssary del iverabl ss 
form i n,g th 8 I nfraco De I i!ve.rab I es I using the si m fiar p rocesse.s as d et in ed 
with in tne "SOS Provider's Agreement with tie (which BBS understands wil l 
be novated to BBS under the lntra.co Contract and Wh ic:h lS incluc;ied in 
Volume 7 of the ITN). 

One advantage -of hav.lng a tram system be1ng implemented as a Turnkey 
Tram System Is to have al l project phases and -activities in one hand -
comprising the system configuration and detailed design, the constructi on of 
the system, the system commiss.ioning and the jntegration tests up to U1e 
trial run and the training of "Operation and Maintenance (O&M) staff Of the 
future Operator .. 

In this context, the novation of the SDS contt'act to the BHfinger&Berger­
Sit;!mens Conso.rtl um, referred to hereinafter as BBS and the inte.rtace 
betwaen the two becomes an essenti al issue for the fu!t il lmen;t of the BBS 
contract. 

f__ 

CIV Design 
performed by. SDS 

.E&M &y3tem.s 
D.es(gn 

I nfraco Novation 

Figure 1 Engineering Model for ETN 

lt is understood, that the System D·esi"gn Services has be·en contracted separateJy 
by ·tie to t~1e SDS Provider, and will be novated to BBS aiter contract award of the· 
ETN lnfraco contract to BBS. his further understood that.the scope of the works tor 
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which the sos, Provider is sponslble Includes but ~s not rmited to their provision 
of Ule I nfrasln c1 ure De,t I Des gn. 

The' technical! pm jec cc ·O d n t i,o n and 'I he system ~::onfiguratfo n to be provided by 
BBS and the System Engineering does not only comprise ~h e lectricall and 
Mechanical (E&.M} subpsystems but also covers U1e !nterfacss with U1e SOS Detail 
Infrastructure designs. 

' I , I 
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2 Proposal fo:r HandHng SOS D'esign Process 

The construction , installation and impleme11tation of a totally new 
transportation system as a Turnkey System is based on a top-down 
engineering process, w l1ich deduces ·design requirements f01r the elem.ents 
of the next lower subsystems from the constraints and requirements to be 
fu lfi lled by the appropriate superior l·evel of integration, 

lt Is understood, that tor the Edinburgh I ram Network tl1 e Overal l System 
!Engineering will form part of the BBS Works. 

As a geheral approach, BBS 'intends to take tl1e so-called 'V-Process" 
(which is for example described fo r RAMS In the EN 50126) as guldel~ne to 
define the interfaces and the procedures to manag.e their interface with the 
SOS ProViqer and all project stakel1olders Including the Tram Supplier. 

Deo lgn!Definlt ion M~nufaahirlng/ l n.slall'ation ~nJ, plenwntatlonllnteg ratTan 

S!'i~Dml 
Sulr!~ e~l 

camoanar~ 

605T~ITI-] I 
~"'W.."'.~l.!.'!l~!!''-----~AC\!!<N loJt • ,. ~ 

.,... l·l!l.! 

E.• ' 
I,..,.. ·"- -' l•IJ 

Figure 2 System Engineering Process in relation between tle, SOS and BBS 

Arising from this model, BBS identifies a number of interlaces to fl1e SOS 
design output. 

1f10t~ 

Accordingly BBS will develop their system and subsystem proposals and provide 
SOS with t11e timely provision of the necessa.ry information of the BBS proposals to 
eh able SOS to incorporate specific features of the BBS proposals within their SDS 
~ nfrastructure- detafl designs in order to revisit and update them to make the most 
effective use of the equipments ·being offered to tl e for incorporatlon wi'thiil the ETN 
Network. 

As part of their worksi38S will produce such test and acceptahce plans and 
procedures and crUeria Dn system level that shall enab~e BBS to demonstrate to tie 
the compliance of ·the ETN System to Employer's Requirements. Furthermore,. 
thes·e p:lans and procedures shall be worked out a nd agreed to an extent, U1at 
enables BBS to perform tests according to these and to apply for acceptance .and 
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approval respectively an cl that these tests cover aU appropriate ETN requrr~ments 
and functional ity as dsiined In the Employer Requirements. 

In the progress of-design review of these Test and Acceptance procedures, BBS 
wi ll also justify the extent of these in re.lat1on to ths Employer's Re~ulremtmts and 
tf ·e requirements set out by the relevant authm'ities. 

/'n•r.:= ~~ nr 1 
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3 Liaison to Tramco contract 

Biffmget 8Ptr,JPI • Si~>ml~il- Com>ortl't~m 
Eri1111 w·g11 friillJ Ne/L\1(. r I~ 

31-.1 March 2iJ08 Submission 

RoUing stock for the ETN will be contracted separately under the Tramco 
contract Tramco's vehic~es wil l have to be i ntegrated into the ETN systern ~ 
by BBS.. 

As the System Design. where he main 'features oi Tramco's rolling stock will have 
to be defined, shal l be managed ancf carried out by BBS this definition and 
integration has to be handled betwe~n BBS. SOS and T ramco. 

BBS will contribute to tNs process with U1e system design reviews mentioned 
above. Beyond th!s , BB.S expects vehicles to be mam.1factured 1 commissioned, 
tested and approved accord ing to the design agreed defined by tie . 

Layout and d'mensioning of the BBS deliverables depend to a great extentfrom the 
characteristics and the parameters of the roll ing stock employed for ETN. The 
current layout included in this bid is based on the parameters and t~echn i cal' Issues 
of Tramcois vehicles as they· are currently defined in the lnfraco tender 
documentation. lt is understood, that tie will no111jnate.the vehicle suppUer after the 
submission of the BBS bid. Ther:efore, parameters of the BBS deUverables have to 
be reviewed aner dei,initioh of U1e tram supplier and the re lease of confirmed 
technical data of the vehicles. 

Details ot techntc.a l data required for the overall engtneering of the system were 
communicated with tie with in the j'Tramco / lnfraco Matrix" in relation to RT 089. 
Comments to this matri l< were given by BBS as far as required and applicable. 

Following the Due Dil igence Process BBS will employ a Tram Inspector to be 
agreed by tie, who shall fol low the T ramco design process and be responsible for 
the trams approval based on the tie specification and the parameters agreed on in 
U1e "Tran1co /lnfraco Matrix" . 

P. UL-, IJI ,•u 
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System :Er1gineedng ac' il/1ties. compfisSes a set of basic System Concepls 
wtl ich are. k:ey documents for I e whole engineering prm:e:ss. These concapts 
shall ba elaborated by 6BS. BBS suggests to use technical sol ut a sand 
outline concepts tnduded in this bid as basis thereto (see annexes). 

Tl1ese System Concepts cornprl sG, but a re- not limited ·to, tli e ·fo llowing: 
• Operations Concep and Plans 
• RAM Concept (Rellabil ty~ .Avai1abiHty, Mainta'lnabi,ity) , 

System Safely Concept and Plans. Safety Case, 
• Concepts for Earth·ng & Bonding and for EMC ( leclromagnetic 

Compalibilily). 

• Ma1ntenanoe Concept and Plans, 

• Concept for Interface Management, 
• Concept for CcmmhssicH:~ ing ~ Testing and Trail Run, 
• Tra~n tng Concept 

USB00000088_0106 



5 Approval of SOS De ign by BBS 

After Inclusion of the required cletmlls ln BBS system andto subsystem design, th is 
wHI be fo.Marded separatsly or inc::o.rpcrated in U1e SDS dealg ',as far as 
appl ·Cable; tor approval to tie and other approving bodies. 
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6 11nstallalio· 

6.1 Installation 
Delivery and rnstaUation plans and proposals wm be developed by SS to 
Jdenti'fy and assign d.lrect responsfb llity fo r all elements o1 the BBS de·Uvery 
and Installation process. These plans wW enslJre Umt al l elements of th,e 
ET N are cor rectly m a nuf.actu red, del~vm red, i nsta Hed, inspected, and tosted 
'lo the level necessstry toe sure U1rat equipment, subsystems, and U e •OVerall 
system perform in accordam::e wit he design cil"lteria. 

Installation method sta ments wHI be developed fo all install 'lion work. 
These method statements typically iden ify tha activities lobe performed lo 
ensure equipment is corre<:lly inslalled and include Inspection and t s:llng 
requirements lo venry conformance. Modularised. se f-con1a ned equ·pmenl 
assemblies with standard"sed panellayou . power and 5ignal lnterfaces, 
and mounting configura~ions . will be used to the max·mum exlenl practical 
UJ, m·nrm·se 'cus,om' sl~e instal afons. Thrs approach pe,rmi s lhe use o' 
many standard drawings and procedures, thereby, sig1nlr canny roduotng lhe 
amount of time rsquiN1d for the production and approval of t11e lnstallatio . 
method statements. 

Instal lation method statsmsnt:s will also clearly identify protection requirements, 
resoume and mate ria~~ requlr.emants, and equipment preserv,ation Instructions. 
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7 Commissi·o 1ing d Testing 

The s1ralegy for testing and commissioning f5 to transfer all 
.subsystems into opera ion I cond' 11on:s 

o step by step basad on t 11 e I og isttc sequence, 
o in parallel if l.ogistl cai 1I'Y possible (e.g. installation of telecommunication 

equipment, comr'!1isslonlng of power supply) 
a section by sectl cn to l1ave the possibil ity to test lnteg ated parts of· tl~e 

system as eS~rl y as posslble. 

Gommissioning1 pbase wm starl with site testing of differen · unUs a dlor subsystems 
wid1in one line section, After successful testing the integration of further 
subsystems will follow until completion of the Vlho!e line section. he sp cilied 
tectm· cal function will be amonstrated for one Une section un111 sub equently 
performed for lha enUre system to complete system ready for Trii ~ Run. 

Soma of ~hese lesfs may be performed during Trial Run, when tho whole System Is 
more re liable 

During th.e diUerent !Jhases tl1e verif ication takes ptace by et1cl . lot. The verification 
cf the whol.e system rs to bra co~ord l na'ted by the System lntS"gration Manager. 
Parallel to the commission ng process the set up of the Op,!i:natlons and 
Maint:enance Organ~satlon, and the on~slte lraJnil'lg af the staff has to be flnall.sed. 
The oompjexity of the ~commissl,oning process w,ith relatiolfl tc star lra~lning and 
(l:peraUon and mainenance al the system will require a clear and strict organisation 
i eluding the co-<~peration of al · parties involved. Training of ope Uo .s aoo 
mailntenance staff parUy may Ml executed during lhe phases of System 
Demonstration ancllor Trial Run. 

Commissioning and tes1 ng will comprise the fol owing stages: 

o Factory tests 
o ~nstallation Tests (S~te tests ihams a and b) 
o System integration tests (SUe tes1s items c and d; SIT I S C 
o Trial Run inltial st ge, completed with Tl tests 
o Trial Run pe11ormancG 'ramp 'up, completed with T2 tests 
o Shadow running. completed with T3 tests 
o PmvisionaJ System Accept~nce, Handave.r and sta t of rev.enue serv ce 
o First year of revenue service 1 oomplatedl with T4 and T5 tests 
o Anal System Acceptance 

7.1 Testing & Comml ~o Jng Process 
Validation o·f 'he technical conlr ctual requirements I specifica ions will 
generally be hmplemented by tesl ng. whereby other means ol valid on (e. 
g. sirn l!.llations, ~::alculaHcn nc~es) may also be appUad wf1ere' appropr ate to, 
provide confide !'lee about t'he ,correctness ot the design. 

Tl1s T esthig and Cammlsslc ng Process shall be performed by a work ng group 
consisting of customer an . oper. t:o repres·entaUves and s.LJbsystem suppjlers, 
whereby the fo llowing tasl sI ob ~ctives shal l be consldered: 

I I 

USB00000088_0109 



m ~ ~ BILFIN·GU 11J RG' R 

Customer Representati 

o Revie and commenl o~ Test Program Plan, Test Procedures nd other 
relevant test documents; 

o Monitoring c,f ~esUng methods and procedures; 
o Witr1esslng of tests. 

Projed Management and 8~1 system Representatives 

o Elaboration of basic documentation for Testing and Commissioning for the 
respective subsystem tests and integra or1 tests; 

o PLannfng, and perform a ce of progress control of commls·sionl g on bas.fs of 
lhe project i nsla'llatlon schadule; 

o Coordination of on site the testing of subsystem suppliers and other 
con,rac:tors interfacing equipmenl ami installations· 

o Pertmmance of maintenance during comm·ssion·ng phase. 
o Supervision of Safely and Security; 
o Rea1isaUon ol Qua lty Con1 rol and Documentation for s bsyslem and 

system 'evWJ· 
o Fo!!ow up of conectio of varia nces/devfations on subsystem and system 

leve l ~ 
o Performance and coord ination of Syslem Integration a.nd Demonstration 

Tests (wlth support by the subsystem suppl iers); 
o Submtsslcm of relevant testing documentation to the Customers review 

team. 

Oper.alions and M lnt n .nee 

o Take over U1e System as specified In the oon tract fo, Raven ue Se rvlce; 
o Performance ~of opemUon and maintenance o the system d n g and after 

Trail Run Operal on: 
o Participation in lesUng. commissioning and start up actMUes; 
o Witnessing of lasts and pafl:icipa~ion on facility inspeclions; 
o Support and assistance the Integration and overall s.ystem testing with 

rained and expe enced s afl. 

7.2 Test Planning 
Tl1e -rest Plan Is expected to I e developed for all test phases n system level, Le. 
from the site tests SIT/SCT to T5, by BBS, t1 e and the relevant authori ·les. This rest 
plan shal l clearly l.dantify· an items to be tested to satisfy tie's ~ aq i sments to 
pr·ovide acceptance to U1e system and aU items required from HMRI or ot11e 
na·levanl authodties to grant app oval for ope~ration, energiza.Uan and the Uke. Test 
p1anning shal be completed by the end of llie final design. 

In addition lhe Go rnmissioning am:l Testing Plans shaJI incl 
limited to ~he followjng infom a lion: 

but nal 

o SystJems/componenl 1o be comm1ssioned with hs dedlcaled funcUcnaJ 
req1uiremen1s. (e.g. de1 nition of parameters)·. 

o Roles and re-spons~bHitlas . incl. comm~ssloning t am organrzation a .d 
schedule tor th0 req ire d support by the operators pe scm ne I 

a Commissioning process to be foUowed, ind commissioning pre~requls i tes 
an,d schedule 

o Commissioning report squiremtilnts, incL Progress Flepottln.g end lags. 
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Sullsequent oocume ntatlon w 11 detail: 

o test procedures 
o the approvalpn::a;ed res, 
o safety management and re,t,ated measures, 
o the process fer mana.g~ng non- conformances. 

7.3 Testing of con . t,ruction phases 1 a and 1 b 
Factory tests in terms of type a d investigation tests wfl l ba psrformed in phase i a. 
Routine tests wil l be performra,d as stipulated by the applicable standards. Where 
equipment for phase 1 o diffe s from any reason to phase 1 a, t.ypa and Investigation 
tests may be n~paat,ed If necass,ary. 

lns~aJialion tests and System lnlegra ion tests as well as trial running w 11 be 
performed for every phase (1 and I b) separately and lndepen nlly. Fo join·ng 
phases 1 a and 11:1. the les ng fm the anticipated 56-h-period has to b agreed 
separately and independently lrom the following descriptions 

7.4 FactoryTests 
Factory tests will be performed by each lot and sub suppl e on the r own 
responsibi li ty , but under coord nation of BBS's System i::nglneering. Factory 
tests may compr~se type tests routine tests or penct1 tests or a combination 
of these as deemed necessary Ire m the s uppl ier and stlpu~atad by th,e 
a pp I tcab !e standards, 

7.5 Installation l ~. · 
nstaiSation tests! indudlng Subsyst,em Integration (Site tesls Items a and b) will be 

performed mainly by each lot and sub supplier on their own respoos"b"lly, yec under 
coordination of 'he system engineering. To promote the progress of works, BBS"s 
System Eng·neering will ccordln te sys1em installations and tesls such na 
subsystems can be oomp eUed en ce tain sec~ions simultam:l'O ns ly. Tl erewith, these 
sections can be handed ov·er to' System ln;tegration tests sec~lon wise as Indicated 
h the BBS Contract (Sections A to F). Furthermore, the coordination wi ll normally 
aim to give priority to the completion to section close to, the depot to ~rave them 
opsrati,ve for the flr,st test runs wttl1 the veh!c1es at an early stage. 
In case that Interlacing components of su'b systems are missing In thG above 
process, this has to be covered by operationaJ procedures I instructions. Those 
instructions and :proc,0dures wlll be adjusted accordjng to ~l1e status of ' ha system. 

7.16 System ln:~egration T sts 

E&M System Integra lion Test clivi es wi11 be handfed by lh -BS's System 

engineering with support by Lha Sols and sub suppliers 

The System Integration Test shall verily 1he ,correct inreraclicn and nrerfacing of 
the appropriate subsystem with o•her interfacing sys,tems and · ts correct functioning 
in its €lnvimnment according to the contractor's offer and to the specificatton 
req ulre ments. 

Tl1e E&M System Integration ests will start at the SIT level. norma'll y w tl1 thal 
interlad11g subsystem rega ded as tl1e most decisive tor the overall functioning of 
the appropriate St,Jbsystem {e.g. SCADA with communlcatlon) fo llowed by the a'thsr 
interfacing s bsys ems until achievh'lg fuU functionality of ti1S" ,app opr'ate system. 
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M Oomple~ting all System lnteQration T sts w1111ead to the SCT level (SHe ests item 
d) . 

As said before~ this System lnt6'gratlon testing can ~ lso be spli t up Into dedicated 
sections of the systems wh i eh ,rnay Uum, after pass f n g the SOT laval , may be u ssd 
e.g. fm tesl runs. with v,ehldes Wllh Tramco. 

7~7 nul Run 
The Trial R n Is he ultimate pro ec! rptlBise prior to Shadow runn rr'lg. In the 
pa rtic la r case. the T rla f r·u n will considered in two stag·es, the In ltial stage to 
achieve fu ll runctionatity and completed with the T~ test (runtime 
co:nflnn a ~~on) . Tl1 s 
second stage wi ll include ful l dr~ver fammarization and ramp Lip of the system 
psrto.rmance untll r0aching the sys em pel'formance as stipU:Ia ed In the 
chose 
operational variant (one of the vari nts set out in the Inform tian re 'ease 
2007-()3 
28). The seco d stage of ~e Tfal un w·n be concluded with the T2 test 
{Sys~em 
Performance). 

Tha staff of the Operator. the ~a&M O.rganisatio.n" wi ll execute the TriaJ Run as parl 
of the ~on-U1e-.Job Training". 
During tJ is phase the main activity ·s also with System Eng neering supported by 
the supp 'iers ·ncluding Tramco lhat ere co-ordinated by the Site Management 

The foll:owing technical and organ~zational p-recom:ilttlons shall be fL.JIIilled p~rio 
to t11e start O·f the Trial RUn ~ 

The sysN:n has to be commissioned completely. Punc!1 lls1' itStm.s are al lowed, 
but all safely re evant n~qui emenls and ·fur: ctim1s. need to be ful~illed and U1e 
refevan l certificates have been ssued, respective the Op raUons Manager 
took over the sys•em (exceptions such as completion of AFC or prioritizaoon 
o.f traf'nc llgl11s may be agreed wilh the Customer) 

o The organ~zafion of tt. e Operation ~u1d Maintenance Ccmpa,ny rs 
rasta blf shed. 

o Train i ng~ of Operation statf necessary fo r tha Trial Run operatioll has been 
completed the examination is documented accordingly . 

.a Train ng on Maintenan.c·a staff necessary ls completed as a as required for 
acl1~eve the overa, I :requ ren enls for Triat Run opera ion. 

o Flules & Regulations and procedures requ·red for Trial Run Operation are 
va1lable 

o Coordinalion of Operalkln and Maintenance M a nag em n, with Site 
Man gemenl de: ined 

o T1e Eva~uaMon Cam m l:tee (and if required the appropriate sub committees) 
rs founded. 
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7.8 Shado· . Running 
The Shadow Running is an aJ stage, where nearly no tests are performed any 
more, bu~ wham various operational patterns and emergencies can be 'rained. T3 
tes,. wm be pad c1the Una.l stage et shadow running. W1h n T3 ,estsi Tramco has to 
prove that ·heir rol ling stoc l~ Is ab~e to provlde a riding comfort level, as. set out In 
Tables Bw I and 8~2 of the Employer's Requtrements an track as specifi ed ~n the 
BBS contract. 

7.9 Revenue Service nd N twork Performance/A . liabilit y last 
After Prov!Jslonal Acae.ptance ·granted after T3 tests r.espectlvely aner :successful 
termination of Shadow running, ne system v1tW enter into revenue opGJratlon. 
During the first 12 montl ·of revenue service the Network Reliabili y est '(T5) and 
the Network Petformance Test (T4.) will be performed. 
The Network Reliab.lil.y Test (TSI will be performed in a period of 0 conseoolive 
days. whereby lhe rel"abll"ty largets lor the subsystem as set oul in SecUon 1 b /10.3 
of the Emp'!oye~s Requlremen 11 be demooomd.ecl. 

The Network Performance Tes.t (T4)' will be performed in paralleJ in a ericd 
of 28 consecutive days, whe eby sp~cfa! demonstrations- Su.bstatlon and 
UPS Demonstration. Tram Change Over as defined in part 1d/9.4 n, of the 
Employer's Requirements wil l be pG> rformed .. 

For both tests effects of vanda lism~ damage or other impacts caused by third 
parties (e.g . colllslon of motor vel,k:los). shall be e!im11'l:a:ted from U1a performance 
demonstration and nellhar eff·ec nor deem as Interruption of th· ong.c lng 
demonstration period 
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8 Acceptance nd , ppro al 

Accepfance and approval are dlsUngutstted here: as oltows= 

o Acceptance: cart ifica~l o n that the system is eontorm to tl e G 1ulrGmrants of 
the custom e·r, discharge of 8 8 S fro rn their contractua I obll gations 

o Approval: cartlficatlo t1 at the system is conform to leg I requirements, 
standards and the like an that the system is allowed to enter into 
passenger service 

A:pprovaj ailld acceptance shaU be given according t·o dl·ear pass-fa I c Ueria as set 
out in fhe tesl pJ!ans work d ,ouL by the BBS (see 2}. 

I ' I 
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lE 1 General 

1.1 Purpose 

TI1e purpose o'f the present RAMS Concept Is to prov1de an overview of the RA_MS 
process intended to be performed for BBS scope of supp~y to provide a safe and 
reliab le transit system . 

1.2 Scope 

The RAMS Concept describes the tasks and .activities a·t system safety, RAM 
management and engine,a:r,ing required to identify, evaluate and control haz-ards-~ or 
rscii.ic-e potential risk:to a_level acceptab~e ,to the Authority. 

BBS will approach the RAMS activiti es as part of the design and submit the 
necessary del1verables to form the BBS Proposals, 'Us ing the, same processes as 
defined within tl1e "SOS Provider's Agreement with tie (which is being novated 
under the lnfraca Contract-and which is inc'luded In Volume 7 of the ITN), Detai ls ot 
the desfgn -oLJtput from SOS to BBS t,erms of RAMS activities have to be deflned. 

This HAMS Concept applles to activities related to the technical safety, and RAM 
during design, constructi on/installation, testing and safety certification process unti l 
the start of revenue operation, 

Tne fotlowing sedkms provide out line details for 
,. The general RAMS ac1Jvlties (System Assurance activiH-es) in Section 2,1 

• Safety actt vi ties in Sec'lion 2. 2 

• Rel iabil ity, Avallab il,ity, M-aintainabillty (RAM) (;(Ct ivitie;; in Section 2.3 

BBS wj ll perform these RAMS activities In order to provide a .safe; re liable, available. 
and maintalna~e mi!lway system accord fng to the European standard EN 50126. 
Site Safety, and Occupational Health and Sa,fe_ty -ale not part of the RAMS activities 
out!i ned in th is doau m ent. 

1.3 RAMS Policy 

lt is the goal' the BBS consortium to provide . systems products and services of 
.approprlate q uality that offer maximum benefit to our customers worldwide. RAMS 
is an lntegra11 part o'f quality, therefore RAMS policy Is bar~red on our quanty po licy. 
ReHabi lity, avaHabi lity, ma1ntainab ility and safety play an importan1 rote in ensurlng 
the specif ied perlormance. whicr1 justifie~ the special attention paid to RAMS 
aspec(s throughout the project 

1.4 Applicable Documents 

T he fo llowing standard wlfl be used as refe1'ence: 
EN 501:26, Specification & D-emonstratlon df Reliabi lity, Avallabtl ity, Maintainability 
& SaiEity (RAMS) for Ra ilway Applications, September 1999 
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1.5 Definitions and Abbreviations 

Avai labil ity.: The ablllty of a product I system to b.e in ;a sta,te to perform a required 
function under given conditions at a given instant of time or over a given time 
ihlervat assuming that the requ ired external resources are provided. 
Hazard: A physical situation with a potential tor human injury. {EN 50-126} 
Maintatnabifity : ThB prob&bil.ity that a given ·maintenance action ~ ··for· an item under 
given com:l iti ons of use can be c;arried out with in a stated time. in tervaJ when the 
ma i ntenan~e is performed under stateci conditions and using stated procedures 
and re sou rcas. 

RAMS: An acronym meaning Beliability, Avai lability, Malnta fnabHity and Safety. 
RAM-Program: A doctlmented set of time schedul.ed actlvittes, resour-ces and 
events serving to implement the orgariizational structura, responsib ilities, 
procedures, acttvi ties, capabi I iti es and resources . that together ensure that an item 
wi ll satisfy given RAM-Requlrernents relevant to .a given project or contract 
IRe lla,bility is defit1ed as lha capacity of a system l component to ·fulfil I it's .asslgned 
func.tion under defined conditions for a c·e r~ain t me (lEG 27i). That means, 
re liabil ity is the proba,bility that an item can perform a required h;mction under given 
conditions tor a given time interval e.Xpressed in hours (MTBF~ Mean Time Between 
Failure) m krtometers (MKBF: Mean Kilometers Between Fai lure). 
Risk: The probable rate of occurrence of .a hazard (expressed in a tlme Interval) 
causing harm ano the degree of severity (expressed in ha:zard severity levels) of 
the harm. 

Safety: Freedom from unacceptable risk of harm (EN 50126}. 
Safety-Program: A docwnented set of time scheduled act iv.ities, resources and 
even ts serving to Implement the qrganizatianaJ structure, responsibtllties, 
proc·edures,_ actbti ties, capabi liti es and resourc·es that together emsure that an Hem 
will saUsfy g1ven Safety-Requirements re fevant to a given protect or contract. 
T he following abbreviations are used: 

EN 
GF 

RAM 
RAMS 
SAP 

Eu ropaan Norm 

Business domain (GeschaftsFeld) 
RellabiHty, Availability, and M~lnta i nabillty 

Rf;l'llabi llty , Availab illty, Maintaimtbility., and Safety 
System Assurance Pl1an 

1.6 RAMS A.sp,ects of Railway System 

This RAMS Concept covers the HAMS aspects of railway systems. The term RAMS 
represents the ·eo re aspects of System A.ssu ranee ami m ea n s: 
- Rel iabil ity, 
- ,8vaUabinty, 
- Maintait'labi lity. and 
-Safety.; 
System Safety includes the technical safety, the safe system operation, especially 
the safety of persons, and t11e sai'e func.ticning of ·the equipment Instal led. 
The attainment of acceptable in-service RAM paraillEJters can on'ly be achieved by 
me e-ti hg ongoing ral i abil ity, and availabi I ity req u1 rem en ts, by cont rol ling the 
maintenance activltles, and the operational envlronment 

F'<.JUt 1/ :. 
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Specific internal ru les an cl r~egulation s to improve co~o_rdination, and quality of work 
ofintemal system suppl iers for mass transit systems wi ll be estab l is~1,ed . . In ternal 
suppliers a re ob I i ged to provide th el r input· a cc:o rdin g to m q iJ i rem ants esta-bi ish sd 
by tl1e contraGt, by applicable standards, and the Internal regulations fixed In the 
"Gf' process. This ''GF~' proces$ is developed to provide, beside others a RAMS 
process according to EN 50i26. 
S ub .. contractors will be l n t~g rated in the RA MS pro cess by using sub ~sys:te m 
spe.cif[cations considering the Contract ; EN 50126, and proj~ct procedures, e.g. f'or 
organization. quality managemsnf1 or documentation. 
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2 RAMS Process 

2.1 General RAMS Activities 

2.1:.1 RAMS Program (Syste111 Ass'urance Pr·ogram) 

The RAMS program schedu~ed by BBS comprises actMties re lating to RAMS 
·aspects of trar,Js it systems. RAMS,. also known as System Assurance will be 
ensured by duly ps rfo rrni ng the RA MS at:tivitie s out I i ned below. . 
The RAMS act ivities described below repre.sent the HAMS Program including the 
preparation of a System Assurance Plan (SAP). Th:is System Assuranc.e Plan tor 
the BBS scope of supply details tl1 e general RAMS activiti es work to be can'led out 
by BBS. The plan defines the scope of the RAMS tasks that" wil l be undal'taken to 
achieve a safe and re llElble system operation. Details about the documentation of 
"the RAMS activiti es are provided in section 2.1.4. 
The fol lowing RAMS aspects will be considered in t.he SAP: 

• RAMS Management Structure 

• Schedufed HAMS Activ ities 

• RAMS Documentation 

• Reporting 

• Reviews 

• Quality Management 

• LimLtation of Scope 
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BBS wll l r;J$tablish a comprehensive, and effective RAMS m~nagement. TJ1is 
includes the contro lling of the RAMS acti vities on overall system, system, and on 
sub~system level. A hierarc l1ical management st ructu re as shown below will be 
establls.hed. T l1[-s structure has proven to de,liver good resu lts 'in mass transit 
turnkey projects. 

RA MS Management 
• o~•&raJ I s:isterm • 

I I 
RAMS M<:magemen1 RAMS MaHage1 ani RAMf;l Mflnage-menl 

S}(!SI~m X S1:stem Y s xstem z 

I ~ __j 

~ J Sub~'""'" yy1 J Sl.lb7SY,.!lter'n X:~:1 ~''""-"'' S LJb-system xx2 · Sub-systell:J yy2·· utr-syster:n z.z2 
'-- ~·LJb.,..y.stem :x~a_ '-- S ul:l·sy.ste.m yy3 - I ub-s.ystsm .n3 

._ J 
Figure· 1.: Exampf~ for hierarchical RAMS management structure 

2.1 .3 Scheduled RAMS Activities 

A glob'al ·floWchart of ·t 11 e RAMS acti v ]ties s c h edu I ed in relation to general pfoject 
phases I$ g1ve:n below. 

T he activHies outlined in figure 2 will be · detailed in the RAMS documentation 
according to the specific project phases 1 and the RAMS requirements establi'shed. 
T l1e activities are scheduled in accordance with EN 50126. CJ.nd will be tailored to 
the. ~pecif i c project requIrements. 
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Outline RAMS Activities 

r 
Tender l Negotiatio11 I 

Contract ,-
L Design 

L 
~asfrng __ _ 

Man ufactu dng 

l 11sta~~ation I 
Com missiof1lng l Test 

Accepta ne~ I Start of 
revenue service 

Revenue· Service 

Fi_gure 2.:· RAMS activity 1/owch<:lrt 

2.1 .4 RAMS Oocu.mentation 

- Eyal Lrati t:lln of RA~.~S. rcquiretTICdlts 
- Assesstr1ent or rJs·k 
- Proposal and pric,e eStirmdlon 

- System As$u ral1GO! PI £~ n 
- Dosign review, a r.1d.·assessrn en1 
• RAM S ana1y.se.s 

- ~S!<Jbl l .sh RAMS requi rl!lm ents 
- RAMS a11alys€'6 lipdate 

- trnpfement<i tloo or RAMS aspec!s 

- !rnp~mehlatioo ol R,AMS .EH;pecls 
- est. oj a':l i~b i l.i!y Wld 

mainla[nabllily parameters. 
- f' roof ol saret~· 

- Demonstratio11 ol Availabl!l1y 

The RAMS Program contains ·several activUies f-or the HAMS aspects ot the project. 
BBS w'ill documsnt the RAMS acttvlti es. Figure 3 shows the documentatio.n 
structure. proposed far system assuranc.e activttias on the overal l system ~evel. 

The System Assurance Plan covers the RAMS related procedures. and activities 
from design phase up to ~he start of revenue operation of HlE:J- system. The objective 
of the System Asewrance P l ~n ts to ensure th-at the approach adopted by BBS for 
ths re liabHity, avallab i!ity, maintainabillty and safety activities wil l satisfy U1e 
requirements established for modern 111a,ss trans[t systems. The System As·surance 
Plan ea n eo n lain System RAM P !an, and a System. Safety PI an , In U1 is ea se these. 
documents wil l provide the details of the RAM8 acUvitles. 
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System Ass.ur::anc·e Pl.an 

SvStem RAM Plan .System Safet1i ~Lan. 

RAM Analysis 

RAM De monsHation Report J 
Hazard I dentif,icatioll Ust 

Hazard Am lysis I 
8tc. L etc. I 

Figure 3. : Example for RA MS documenra fkm ·on overall system revel 

A hierarchical documentation ·structure wi ll be establ!shed ·fo r ·the systems RAMS 
. acHvities. Figure 4 below shows a -rough example ior the structure of t110 RAMS 
doe um en tatiim. This structure wil l oe extended according to the specifIc 
req Li1rements est a bllsh ed. 

RAMS 
D oc: um F3 n tati a 11 

(tor S yst:em : 
Power Suppl~)- I 

/ ----... 

RAMS 
Do·cumentaUon 

(Overa ll Sy$lem) 

RAMS J Docum enlatlo11 
{for System: 

Roll ing ~:.cick! 

- _./ 

RAMS 
Docurnentalion 

(for Syste.rn ; 
Sig nall ing) 
/~ 

Figure 4.: ExampJe tor hierarchical structure of RAMS documentation 

2 .. 1.5 Reporting 

Reports will be prepared and submitted to the Authority providing information about 
RAM and Safety analyses, and demonstration tests petformed by system suppliers. 
RAMS actiVities. can be reported for the overall system level ·a'S wel l as for the 
syslem I eve I de pen o i ng on ths RA MS re qui rem ants e·stab lfshed t and the system 
complex ity. Details will be. prov[c:ied in the RAM and Safety plans. 
Status reports wilf be prepared periodica lly contarning information about work 
progress. 
BBS wi ll present the status, and results of HAMS activities at least at the end of 
design period, and commissioning ·period, if required. 
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2 1.6 Reviews 

lntemal reviews ol system assurance worK wHI be perilormed at the end of major 
design phases. 

2.1 . 7 Quality Management 

High product quality !s a preoondit ion for succe.ssfu.l achievement of the RAMS 
requi rem e:nts. 
BBS wi ll El'stabllsh a project Quality Managemellt during the project phases to 
supsrv:ise and control ths BBS works as we.ll as the works of the sub system 
supfJ iiers.The Oualtty Plan wi ll provide fu rther deta~ l s. 

2.1.8 Limitation of Scope 

T he following events willlidt be cpv'ered by safety or HAM stud ies: 

Consideration of any malevolent or vo luntary action, vanda lism m "force majeure. 
Site Safety, and Occupational 1-1 ea:lth a.n d Safety. 

2 .. 2 System Safety Activities 

BBS intend to perform the fol loWing safety .aclivitfes: 
• Hazard identification and analysis 

• Detailed safety anaJysrs tor items identified as safety critica·l 

• Demonstration of safety re I ated fun cUo n.s . 

• Documentatron of safety activities 

Generally the safety activities wii l be performed to provide·: 

• Evidence.of adequate Quality Managementr 

• Ev.idsnce of adequate Safety· Management1 

• Details of the · i rnpl~mentatiOll a,nd resu lts of tech n ic~ ! sa,iety ·analysis and 
acti vi tles, 

• Recommendations and estricnons for us0 of system and I or Installation 
ope rational and maintenance req ui rem en ts ea nstrai n ts . 

2.2.1 System Safety Objective 

Tll e system safety aclivit i es wi 11 ensure that the pol·icy of BB 8 is: 
• To meet the contract requirements on safety; 

• To design, procure and commission lhe -sy.stem capable of being operated ·zmd 
mai nta; ned at' the req u i re<;i safety j eve I which has bean id.entified as resuU of 
hazard anaty sis for th r $ p roje·ct. 
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• Safety risks {i.e. likelihood and consequences of hazards) will be reduced. e.g 
for signa lling by designed fai l-safety of the employed technology or other 
protective product features down to a rate considered as being tolerable in 
accordance with EN 501 29 

Pdority is to provids proven safety so that: 
• The requirements on proven safety are met, 

• Th,e safety process focuses on adaptations and modifications from generic 
systems. 

• Tf1e consistency of the overall safety concept of the project is not undermined 
by new deve la pm en ts oi safety cri tic a I items. 

BBS will ensure that the safety policy statement from their partners and sub­
contractors hav.e equivalent complementary statements that support and comply 
wlth this policy. 

2 .. 2.2 System Safety Organisation 

The safety <organization is an in tegra,ted part of ·the system assurance organization 
outlined tn sectfon 2.1 .2. BBS wil l designate a System Safety Manager for the 
overa ll system . 
Systern suppliers are responsible for implementation of the Safety polfcy within their 
scope of work. They wfll de·signate their Safety manager(s)/office.r(s) for the 
·application of it. 
These managers,. and officers will fonn the Safety Team and they wil l meet on a 
regu lar basis. T he System Safety P~an will provide a description of the Safety 
organization. 

2.2.3 Syste,m Safety Plan 

BBS will prepare a System Safety Plan as part of the SAP or as a separate 
docurnent (see section 2.1.4). 
As a basic gwdellne of the Safety Program, the System Safety Plan wi ll provide the 
program elements. 
T l1e objective of the Safety Plan is to provide the Authority and BBS with a 
complete statement of the planned System Safety Program .. Th is program is an 
element .of the transportation project to ensure compliance wrtll the rslevant safety 
requi rements establ ished by the authorities and will inctude the milestones fo-r 
obtaining approvals ftom the authoriti es. BBS wil l Identify, ana<lyze and contro l ai l 
re tevant hazards under normal, restricted a nd emergency conditions following the 
plan so that the hazards can be eliminated or controlled at levels .con$idere.d as 
being tolerable in accordance with EN 50126. 

The System Safety Plan wlll require that: 
• BBS, their partners and main subcontractors will provide their own plans, wh ich 

wi ll be compatible with thei r own lh-,ll OUJSe · design safety management practi ces 
and consistent with the .System Safety Plan, 

• BBS, their partners 1:lnd main subcontractors wil l provide a detailed 
management structure document describing and emphasizing the 
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responsibi lrt ies relat ing to safety management together with the definjtion of the · 
organization, the ro les and respbnsibi liUes of thEi· indi,vrdi.Ja ls involv-ed. 

• BBSi "their partners .and main subcontractors will have .. a demonstrab ly 
competent and welHra. ined workforce ~ 

The Safety standard to be complied with is European star1dard EN 50126. T~1 e 

content of the safety ana l ys~_s will f ~ulfil l the ~pp1 i cab l e· requ.irements and wil l be 
conform to the relevant safety standards. 

Tl1 e Safety Pian is pa.rt -of th e. RAMS program 1 see· also sect ion 2. I .4., and covers 
the fol lowing items: 
•· GE! n e~al system safe1y requirements, recommendations and cri teria 
• Overview abm.it the system config u r:ation 
• Safety organization and manage r.n-ent 
• St::~ledu li ng of safety acti·vities 
• Safety Program acthiaies 
• Documentation of safety activities 

2.2.4 System Safety Program. 

The obJect ive of the Safety Program is to demonstra·te that the system desig11 
and/or Its application are li.kely to achieve the specmed safety requirements. The­
Saf·e.ty Program wi ll provide ths auth·arine·s as well as · BBS with a complete 
statement of our proposed methodology fo r ensuring comp:liance of the system 
de.sign with the required safety regulaUons. The Safety Program will be subject to 
a pprova I by the Authority . 

The Safety IProg ram will in cl u d s H1 e req u;i red docum e·n talion of safety related 
ana~ys es, tests an cl re ports and will be p~ rio rm ed 011 the overall system and sub­
system leveL Each, document that rs part o.f th.s Safety Pr·ogram wiH be subm!tted to 
the Authority for ap prova I. 

A Time. Schedule wUI be provjded to the Autl1 ority, w l1 ich wi!llndude tile Olilestone·s 
for submission 01 t:h:e·. safety related documents., ~nd for safety verii icaHon and 
va! id a ti an procedures. 

2.3 System RAM .AcUvit i.es· 

The HAM aC't'ivittes will be performed as part of the system assuranc-e activltles. 
BBS intend to perform the foj lowirlg RAM a~tivitlas: 
·• RAM analys is and pred i ctlon 

• Detailed analysis ior items identified as rellabmty critfcal 

,., Demonstration of re liability, availability, and mainta i n~billty if required 

• Documentatlon .of RAM actjvit!es 
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The RAM activities wil l ens:ure li1at t11e po lfcy of Gontractor is: 
• To meet the contract requirements relating to RAM, 

• To desfgn, procure and commission a highly available, rel iable, and 
malntainable system. 

Application of tll is. pal l cy means: 
• Provision of high quality products· and system engineering combined with 

professlonaJ project management. 

2.3.2 System RAM Organisation 

Tile RAM organization is an integrated part ot U1e system assurance organization 
OLitl insd in sectfon 2.1.2. BBS will! designate a System RAM Manager for the.overall 
system. One. person can ·take over responsibility o1 the System RAM Mana·ger and 
the System Safety Manager, 
System suppliers are responsible. for implementation ot the. RAM requil'ements, 
within their scope- of work. They wi ll des1gnate their RAM manager(s)lofficer(s) for 
~le appl.ication of it. These managers and officers will meet on a regular basis. The 
System HAM Plan wl ll provide a desr::ri:ption of the RAM organizat ion. 

2.3.3· Syste.m RAM Plan 

BSS \ViU prepare a System RAM Plan as par( ot the SAP m as a separate 
doe W1l e t1t (see secdon-2. 1.4 }. 
T his p'an contains ·aH re1evant information about the RAM organJ.zation, .RAM 
sc hedu l E~ and RAM activit[esappl icab[e ·to the overaJ l system. 
T he RAM Plan covers the following items: 
• General system RAM requirements, recommendations .and criteria 
• Overv[ew a,bput the system co;nfigura1lM 
• R.AM organization ~nd management 
• Sch ed u 11 ng of RAM activities 
• RAM Program activitles· 
• Documentation ot RAM activitte s 

2.3..4 System RAM Program 

The objective of the RAM Ptogram described In the System RAM Plan ls to 
det-n·onstrate that the systern c::iesig·n and/or its application are tikely to achieve the 
spedf i ed RA M req ui rem ents. The RA M P rog ra, m will provide the A u th or;ities, as well 
as BBS wittl a statement of the methodology proposed for ensuring compliance of 
~he system desfgn with the required RAM targets. 
The RAM Program will include the required documentatinn of analyses, tests and 
reports . lt will be performed on overal l system level, and Qn system level. 
A Time Schedule wfll be provided to the A u tho ri ty, which wn 1· include t h.e m 11 esto n-e<S 
·for submiss ion ot the RAM related docun1ents 1 and for RAM demonstrati on i1 
required . 

/'agr- /. · r ·~· · 
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The Edinburgh Tram Network shall be made as reliab le as practlcab!e by making 
the subsystems as reiTable as practtcab le, subject to the. constra ints of cost Where 
necessary, the system should be made resilient 'to single point equipment and 
cable fail ure by employing suitable levels of eq~_l ipment/cable redundancy and 
dup lica:t1mi. 

On equipment or ca.rble failure, systerns shal l be designed fn a safe manner with 
modes of degradation leavrng possibilities to work around. Limited back·up iacllities 
shall be provided to maintarn s·Envices under spectti ed partial failure conditions. 

Defined within ch.::lpter 3.5 are the requ irements for ava ilabi l"i"ty of individual 
subsystems (eac l1 of which 1s given a definition),. and the r.eHabi lity of individual 
components of the subsystems {see chapter 3.2). 

3.1 Definitton of Reliability 

The capacity of a system I eo mpon eflt to fu lfi 11 its assigned fu ncfiion under d~hned 
conditions tor a certain time (lEG 271 ). 

For . th~ percentage va.l ues in clause 3. 2 an~ 3. 3 the fb I I owl n g calcu I a ti on shou td 
apply: 

RsLiL~ = 1 00% ~ [N hCl[j - ( N h oa I MTBF) MTI RJ I N hoa 
= 1 00% [1 - MTTR I MTBF] 

Rs~b~ - Subsystem~ He I ia bi I ity ['% J 
Nhos -Operation-hours per year (7300hours = 20hours/day "~ 365 days) 
MTBF - 'Mean Time between Fanures.' 
MTTR - 1Mean Time To Repair (without admini·strat ion and logistic time) 

For all components ami .subsystems, assume a Mean Time to Repair (MTTR) of 
4 hours for the deifinition of the·. Reliab i Uty-targets~ For the demonstration of tl1e 
Reliability-targets the real MTIR wUI be- taken ihto account for the estimation of 
Rs~~:~s under cons~ider.atron of the stipulation mads in 3.9 herein. 

3.2 R·~eUability targets, ·tor Subsystems· 

3.2.1 Overhead Line Equipment and Power supply 

Component or Subsystem Minimum Reliabi lity 
OLE System. where its avaHability ls defined as the. probability that ln any linear km 
of the OLE system, trams ·a re not able .to operate at the normal operational .spe,ed 
due to defects in the OLE. (this· is based on 20hr/day op-eration and 20 route-km 
plus depot. about 50 track-km) malntenance by ski lled personnel according 
mal.litenance manual, operation with in specih:;d Hmits, transient-effect i~Jlure.s and 
th i rd~party impact Will not be tak,en into account 

9'9.995% for each km 

Component or Subsystem Mtnimum Rel iabil ity 

l'a. ,- t • ot ~:; 
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AC circuit breaker; where Its· reHability Is defined as thB probability that it either fafls 
to conduct electric·ity wh~n cammended to be dosed. 9·9.99% 
Transformer I rec;Uf ier w1:1ere lts reliability is defined as. the probabillty that it either 
fa~ls to provide the nomina.! 750VDC when energ ized. (coi l sl1ort circu it neglected) 

99.99% 
DC circuit breakers and bus bars,. where its re1 iabUity is defined as the pmb~bi1 1 ty 
that tractiOn power "is not ava ilabre :from the DCCB w hen commanded to be ci'Osed, 
provided tha·t 750 VDC is available at from the rect ifier . 99.99%· 
Transformer I rectifier where its reliabllity is defined ·as the probabi lity that it 
falls to provide ·the nominal 750VDC when energized by the. HV input. (coi l short 
circu it ne.glected) 99.99"/o 
SubstaUon batte.ry and charger, where its re liability is dehned as the probabi lity tha:t 
contra I voltage is not a vai I able ·fro m the battery at any time d LJ ring its no rma.l 
operation, mgardless of the state cif ihe incoming LV supply 99.99% 
Substation, where 1ts reliability is defined as the probal:li lity tl1at 75'0VDG voltage is 
not- available far the OLE when the substation is commanded to 
provide 750VD 99.75% 

3.2.2 Supervisory and Communicatjans Systems 

0 pe raliona r Daja Networts 
Cor'nponent or Subsystem Minimum Reliabi lity 
ODN node 99 .• 9:9%. 
Fibre Optic Cabling 99.99% 
Patch Panels and Connectors 99.99°/o 
ODN network, where rts · Re liab1Hty rs defined as the probabi lity that any message 
fl·om a <given input to a node reaches its rntended destit1ation nods correct ly a.nd 
c;o.u ld be transmitted onwards by that node. 99.751:1/o 

Tram Pos"ition and Detection Svstem 
Component or Subsystem Minimum Reliability 
Transponder-( ff used) 99.9,% 
Loop Detector 99.75% 
TPDS Tracksrci.e Ccmtrol ler 9R9% 
TPDS subsystem, where its Reliabil ity Is defined as· the probability that ahy given 
tram has its position detected and passed to the sfgna l controller and to Contro l 
Centre: operators correcUy, --assuming that the ODN is fu lly functional and that tl1e 
hardware componen1 of the Control Centre servers and workstations Is fully 
ii..mctional 99.75% 

Passenger I nfo:rm atioo D is Q!a)l 
Component or Subsystem Minimum R·el iability 
Passer1'ger ~nformation Displa,y 99.9°/a 
Local Controller {if requ1red) 99.9% 
PI D subsystem, where its R el i abil ity is defined as the p robab 11 i ty that the 
a pp rop ri ate message is d is pia yed correctly at a given PI D ~ assuming tl1 at the 0 D N. 
is fuiJy functional and tllat the hardware component _of ·the Control Ce:ntte servers 
C~nd workstations rs fully functional 99.75% 

Telephone Network 
Component or Subsystem Minimum Reliability 
Telephone Handset 
PABX 

99.9% 
99-.99% 

"r"" ..\ I .f/1\fl.l'-. L (Jfll 'Pf 
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I Telephone network, where its ReHabillty is de~fi ned as the probablllty that any 30 
second conversat ion between a given -telephone Md another given telephone is 
heard clearly and complete ly by the caller and the intended recipient, assuming that 
the ODN is ful ly functional. 99.75% 

Public Address Svstem 
Comp·onent ·or Subsystem Minimum Rella:bi lity 
P.A speaker 99.9% 
PA conttoHe r 99.9o/o 
Microphone and speaker 99.9% 
PA subsystem, where· its Rel iabi lity is. def ined as the pmbabHlty that an operator 
can make·an intended announcement clearly at a given platformr assuming that the 
ODN is fu lly functi onal and that the hardWare component oi the Con~rot Centm 
servers. and workstations is fu liy functional. 99.75-% 

Operational Radio System 
Component or Subsystem Minimum RellabiHty 
Base Station 99.95% 
Moblle Handset· (Tram, Vehicle; or Hand Hel.d) 99.7% 
Centra I Switch 99.99% 
Operational Radio subsystem, where 1ts ReHablli1y is. defined as .. the probabi'i lty that 
a 10 second cal l (vo ice} or short data message can be rece ived clearry by the 
r nte n de d rec ipient, assuming t h ~t the 0 D N ~s fu lly t u nctional and that the hardware 
component of the Contro i.Centre workstations i·s fu lly funct ional 99.5% 

Passenger He.lpll!!ssenger Emergency Help System 
Component or Subsystem Minimum ReliabUit.y 
H!;! lp I Emergency Help Point 99 9'0/o 
Help Point subsystem, where its Rel i abr~ i ty is d.eHned as the probabrl ity that a 
member of the public can contac:t the control room operator and can carry out a 
Help Point conversation lasting 20 seconds., clearly and without ~nterrupt i on, 
assuming_ that the ODN is fu lly functional ancl t:!Tat the PABX is fuUy functional 

99.75% 

CCTV System 
Component or Subsystem Minimum AeUabmty 
CCTV camera 99.95o/o 
Di gita1 Video Recorder 9 9. 95 °/c 
CCTV Matrix 99.95%) 
CCTV subsystem~ where lts Re liability is defined as the pr,obability thar an image is 
displayed correctly and In the specified sequence at the Control Centre, assuming 
that the 0 D N is fully functional and that lh e hardware eo m ponent Of the Contra I 
Centre servers and wmkstations Is fu lly functional 99. 75°/o 
Recording and rep lay subsystem, WITere its Reliabtl ity is defined as the probabtl lty 
that an image is displayed from any given time in the. past (within the recorded 
pertod) can be retrieved and displayecl correctly, assuming that the ODN is fully 
fun cUo na I and that the 11 a rdwa re corn ponent of ·the Control Centre servers and 
workst~ ti o.ns is ftllly ·f unctjonal 

SCADA System 
Component or Subsystem Minimum Reliability 
SCADA RTU (including 1/0 cards ahd interlace cards) 99.95% 
SCADA subsystem, where its Rel1ability is defined as UTe probabl lity is the lesser of 
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(a) that an Indicator is· read correctly at the RTU, tl'ansmi1tted to the SCADA Mas~er 
Station in 't l1e Qpntrol Gsntre, and displa,yed correctly on any SCADA dispJay that is 
in use wifllin four seconds: and 
(b) that a contro l is effecUvely transmitted to .an outstation \fl/ithin three [two] 
se eo nd s assuming that the 0 D N is tu I iy f u nctio 11 al and that the hardware 
component of tht! Contro l Centre servers and workstat ions is fu ll y functjonal 

Central Control Equipment 
Comp·onent or Subsystem Minimum Reliability 
Servers (i'f necessary, by use of hardware and software redundancy) 
Wo rkstations 
Printers 
CCTV Matrix Ccmtl'ol ler 
LAN Switches, Routers and Hubs 

Further re liabi lity targets are sUpulatecl in 3.3 herein. 

3.3 Network ReUabi lity tests for Subsystems 

99.75% 

99.99% 
99.99/o 
99.5~o 
9'9.9% 
99.9•9% 

The Ne~work R~e l iab:ility Test {T5) wW be performed in a period of 90 consecutive 
days, whereby the re liability targets for the subsystem as set out in tllis cha,pter wi ll 
be demonstrated. 

For this test effects ofvandaflsm, damage or other impacts caused by third parties 
{e.g. coll ision of' motor vehicles), shall be ·eliminated from the pel1orma.rrce 
demonstration and neither effect nor deem as interruption of the ongoing 
Cl em on stration period ' 

Each specified submsystem has its own specified target detai led in th1s chapter. n1e 
tests will start on..the same date {on or after Service 
Commencement Date) and as each subsystem iS, ~ndivjduany demonstrated to .meet 
its contractua l. target that subsystem reliab iliity test is then considered completed. 
Network 
Reliablllty Test js only passed when all the sub-systems meetthe1r targets. 

The u nd e rtaki.n g of the test wil l ~ss en tially be. a ma ints na ne s functi on ea rri ed out by 
t he Cohtractm. However, it requires contractor manag:ement .of tl1e preparation for 
the Tests with technica-l support and monitoring. by Contractor, (along with 
representatives from t ie during the Test). 

The contractor wi ll undertake and pass Network R.eliability Test Wtthin twelve 
months after the Service Commencement Date- of the wl1ole Edinburgh Tram 
Network to pass Network Reliabi lity Test 

If ally part of the wo.rks or part of the ETN falls to pass Network RellabiHty Test then 
rectif lcation, repalr, modification . or re instatement of U1at system wm bB undertaken. 
The defect correction period on tllat part of the syste.m or ·any sub-sy.stem Which1 
fai ls the test wHI be .extended a further twelve months beyond the time of 
rectification, repair· m modificat.ion. The contractor will propose and undertake the 
necessary remedial acti on to achieve acceptance. 
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tie wi ll be given thirty working days adv~nce notice of the Network Aetiability Test 
p lan and fourteen work ing days written notice o:f t he test c.ommencement date. 

TEST TARGETVALUE 

Tram Re !fa bility see Tram eo Supply Agree menL 

Hand He Id Ticket 
Vending Mac hllle dedicated to ~ u pp I ie r for Auto matk: F <i"r~ Collection _System 

Ticket Control System ded icated ~o suppller tor Automatic Fare Col lection System 

Pas.s eng er I nformq.tion 
Display System as set out ir1 chapter 3.2.2 herein 

Passenger H8lp/Emergency 
I-I alp Po!n~ System as- .~ret out in chapt.er 3 .. 2.2 herein 

On Street Trac l~. &.Formatton Achisve;s 99.99•5% t~eliab iHly over six conMcutive Period~. 

mf St reel T rack & F onnatlo n Ad1~eves 99 .9951:1/" reliab 11 ity over six consec utlve P6ria.ds. 

Po int Mact1lne 

Traction Switchgear 

OLE Eqyipment Acnfeve5 

Bonding & Ea,rthing 

0 perati.ohal Radio 

0 perati.ona.l Data Network 

UTC lnterto:: ce Ach ieves 

Wheer/Rai ll nt~rface 

CCTV Syst®m 

Tram Posit ion D etec1ion 
System 

Trac tioll SCADA System 

Tramstop Lighting 

Aci1 revt;~s 99.995% reliabi lity over two. consecuBve Periods. 

Achieves 99.995% relieol lity over two consecutMl Periods·. 

reHabilll y as· set out In chapter 8.2. 1 herein ov~r two 
Qonser:;:utive Periods:. 

No stray current, or 'touch voltage' recording that ·s· with in 
15% of tolerable ta rget for·four consecutive Periods 

A ell [eves re liability as set out In ohapter 3;2 ,2 over two 
eo nsecL.Jtive Periods_ 

A ell revas re liability as set out [n chapter 3, 2 ,2ove r two 
consecut rve Peri ads. 

9·9.75% rellabi li ly over fou r cm1secutive Periods. 

No proven tnstances of Noise and Vibration exceedences 
have occurred In a s·ix month period 

Achtewes 99.75% re liability over lwo consecutiv~ Periods. 

Ach~eves 99.75% re liability ovM two corrsecutive Periods. 

Achieves 99.75% re.liability over two consecutive PMiods. 

Ac h.ieves 98 .S% re liabi lity over l wo eo nsecut i ve Periods, 

General! Exclus ions and Assumpt•ions 
Should the Contracttlr be able to prove tb lh<J~ rMsonable satisfaction cif t ie that any of the 
reliabi[ity te:sts would lw,ve been e;o::cee-ded by meam> of one or more of the following 
excl Lls!o ns the 11 1 ~n c.onstJ lta.t ion w~th t ie , the tes l resu Its w i 11 be am e ndsd to discount the 
effects of such proven Network Reliabil ity Test exclusions_ 
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The Network ReHi:i.biUty Test ·exc luskms· and Networl~ Reliabil ity Test ass:utnplions sel out in 
~his section relate only lo the Network Reliab ility Test a.tld will not be used or reli l9d upon in 
any d rcumstt:.lnces in any cormecl ion with any other test For I he-avoidance of doubt, th ird 
party va nd a I is m a,nd clamag e w i 11 be i ne I ud e d in ~hese tests. 

0 perator lnf luen oes 
Defects caused by the Ope raw s fai I u r@o Lo: 

• Provide properly trained stair as defined In tha DPOFA, exercising an abs.olu tEl duty. 
of cam. 

Excfusions 
The bLJn;jen of proof wilt be on the Contn=lctor to show jhat suc11 faHures of tll s Operal·or 
were caused by reasons for which the Contractor was not r~sponsibl~ and lcr which ~he 
Opefator should be prope r~y accountable for by reason gr Lhe Op!i)ratorts darault, omission, 
neg ligence or breach of sta tu tory duty. ThGr · Contractor wil l develop and ·agres audit 
procedures with tie !;lnd t11e Ope.rator in respect of ·the Network RemabHily Test exclus·ions 
Sfi'!t out ln lh is pa rag rapl1 . 

How8ver, In no event will any allowances or r.e I' I ef or A ell ability Network Reliab ili ty T esl 
exclusion b~ gta tlted to the C011 tractor where any d eJays or fat I ure to pass· Nalwo rR 
Reliability est has "bee11 causeo or contributed to by: · 

.. Any d ef au ll , b rea cl~ or om iss ion o.f the Contractor; 
• Contracto r defects·: and 
• Equ lprll~nt underg.oing modific:a:tra.n or rectif icatbn by the Coritrac:tor. 

Reallstf(; long term response times to repa ir !;Jefects will be pwvided by Contractor during 
U1 e period of the test . ll is as-sumed H,at t le will procure all eJectrica I power and that a supply 
is avai lab le fo r the tests. Any failures resulting from inapproprlate actions or Om fSsions by 
tlH3 Ope-rata r or his ctH1t racted staff wi~1 be diScounted as set out in th~ D PO FA. Fo.r the 
avoidance ot doubt,, the impact of thiro party vandallsn) anci damage wilt! b.e ex.duded. 

3 .. 4 Monitoring1 and Reporting of Test Performance 

The scoring of faults should be achieved by trrst reviewing the fau lt ~ogs and 
performance reports using them as a fUte r to establish whtch faults need to go 
forward rnto the review. The review meeti:ng will then be used to discuss and 
allocate the responslbi ltty of f~wlts under the performance regime. 

The review meeting wUI take place dai ly where the performance of each system wi11 
be reviewed ·for the previous period. Represantative.s of Contractor, Tramco ~ ·Ue 
and t he Operator wi ll attend th is meeting . Each sub~system will be revi.ewed and 
E~gresment reached on all fa ilures. The meeting wi'll be recorde,d a.nd the re~ulttn ~ 
dany report dfstributed to ~f3.Cil party. 

3.5 DefiniUon ,of Availability and its Demonstration 

The 'Availabllity is defined in general as fallow: 
The abmty of a procl.uct to be In a state to perform .a required function under given 
conditions at a gkven instant of time or over a given time inte rvaJ assiuming. thE;J.t th s 
requrred external! resources are provided, (EN 50126) 

The Non -Ava~ l abi l ity Is defined as follow: 

Notl-AVallabillt}' = 1· - Ava il"abiBty 
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AvailabiHty == 1 -Non-Avai lab ility 

The offer of the contractor regarding the Avai labi lity/ Non-avaHablllty bas·ed on the 
·fol I owlng stl pu lations: 
In general the AvaUab itay is depending from the .status of the overa ll system. lh the 
beginning of operation (~'bu m~inl' phase) the availability may be. jnf luenced by 
spurious "early'1 failures . During this period the avaHabill1y wl11 gtow up to fus 
targete.d availabi lity of 99°/o (long term averaged va.!ue} due to rep lacement O·f such 
fel led equrpment under detects liability. According to common . experience t~1 is 
period ends approximate ly after one year when the system is in the phase of 
'normal use' characterized by a stable availabi li ty {averaged over the given instant· 
of time or g;ven time interval). 

7he aomty _, fQ perform a required function' is detlned over part "1 e,. 2.6 
1Maintenance Strategy' ; 'Reactive and Fault Corrective Maintenance' (Table 2-1) of 
the tender doe um en ts. 
The abil ity to perform a required tunc:tion is no more g~ven when a 'fail.ure halting 
the operat ion of H1e tram network in whole or part th·ereof' lon9er than 2,h and/qr a 
'failure impact the punctuality oi lha tram ne~wdrk' longer than 8h. 

~.a given instant of time or over a given time intervaf is depending trom the status 
of the overall system as mentioned above, In the beginning ('~b um~ i n~ phase} a 
fluctuation of the· availability is possible. Due to tha t the 'gfven ;nsUmt of time or 
given -time interiiaf should not be shorter than half a year in this period . . In t he 
follow~ up peri·od (phase of ''normal use"} the J given instant of time or given time 
lntervaf could be 3 months. 

The specific defin ition of the (overa ll) Avatlab itity is def[ned as follow: 

(overa ll) Avaij labi lky ~ 1~ Sum(tsDI)/ tGal 

lcsl 

- Sum of time-periods for Fai lure haft ing the operation of the tram 
network in Wll.Oie or p.art thereof longer than 2h per failure-event 
over a given ti rne ~nterva l (3month) (e.g. a fa iture-event were . a 
failure halting th.e operation of the t ram network i n whole or part 
thereof ior 2,5hours the time~ period which has .. to be taken into 
·account tor U1e availability calculation woutd tle ' t8(]1 = 0,5-h) 
- Galendar-:time oftt1e g1ven time Interval 

' . 

3.6 RAM Apportionment of the overall Av-ai lability 

The following table g ives an overview of the apportionment of 'Na n ~AvaHabi l ityJ 

Availability' based on common experiences for modern mass transport systems. 
This table serves as orientation on ly. Tl1a portion of the subsystems cou ld diverge 
due to as stochastica l characte·r, but this deviations wlll compensate Ejach ot,her sa 
tha.t the averaged availability of 99,00o/ .. ~ Will be reached during the phase of 
1normal use'. 
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?Uiil.Cfil.tiO[l ' Rolling Stock 50, dO% 

Signal lin.g 22,50% 

P·o wer Supply 24,00% 

T~lecom mu nicatio n 2.,00°/<;J 

Track.work 1,5()% 

100,0.0% 

~ lo ng-te rm averaged value 

["11\1 

Ava a 11 
,0"' eta 

99,500% 

99,775"/o 

99 ,7609/o 

99,980% 

99.985% 

99,0£1°/o 

Bilfinga1 BflrgDr Stamens Consm tium 

E"rli11JJw yll Tram NP-Mm '' 
,J t""1 Marr;;h 2fW/J Subm,ssi n 

ETN 
non-Avallablity 

J ~OY. t I led 

0,500~·(, 

0 ,2.2.5% 

0.240% 

0 ,020% 

0,01 5~'.:. 

3. 7 Defi n ili on and la rgets for Maintain abil ity 

The probability that a given maintenance action for an ltem under given conditions 
of use can be carried .out within a stated time !nterval when tl1s maintenance is 
performed under stated conditions and using stated procedures and resources. 

The system and its· corn ponents wi 11 be desl g n ed with malnta I nab i I ity In mInd. To 
th is end, the fol lowing wiU l:/e observed: 
• Particular equipment will be tn a redundant configuration, S·O that a component 

may be rep lace-d whi le stand~ by equipment tak·es over its d1,1ty 
• Equipment w ill be replac-eable Jf possibte · as 1ield replaceable units, so that 

defective components can be rep laced without. the need to power down the 
overall pfece of equipment 

• Equipment, particularly at trackside, and stopping points, wil l be positioned so that 
whets possible it ls accessible ·tor· maintenance- or replaqeme r1t w ithout U1s 
necessity to haH tramway traffic or to close down the stop~ing polnt and without 
the need to use access equipment such ·as steps. 

For all components and subsystems assurne- a Mean Time to Repair (MTIR) of 4 
llO!f-lrs. 
Any downtime required for p'anned maintenance can be discounted from the 
determination of availability, provraed that such maintenance can be reasonably 
undertaken at a time when the maintenance has no lmpact on the oper'ation of the 
system. This wi 11 often be during ove might systl';lm sh ut~downs. · 

3.8 Targets for Maintenance· 

Response times fo r reactive, and fault correcting maintenance wil l be based on the 
potent ial impact of the incident or fail ure. 

Fau lt ca.teg ory 

1 

2 

Correction T"me Limit 

1 hour to attend ~nd 1nake safe. 
2 hours to Breakdawn lntervern:lan 

B hours 

Description 

Grilioal lssue such as Health.& 
Safety rlsk, or raihn:e 11 a ltl ng the. 
operation of the t ram network. in 
~vho!e or p~ul the rMf. fail u rec or 
m<:~jor system 

Fa 11 u r8 impa_i:itl ng 1 he piJ ncl!-iaJity ·of' 
l il e tl'artl netw@rk , or h~1:vin g p.olent1a'l 
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to Impact. 
24 hours 

Failum m [flciclenlllJ!I havihg 
i mmedlale I r'r!!ia:ct on n elwork 
op erali.on, bull r11paoling l l1 e ·sa1vioe 
quality 

4 
Failure or incident nat ithpaotil,g 
n otwork operallon , nor s.®rvice 

··quality 

A resj:ionse to other minor event is to be lnitiated withln the time limits detailed as 
fo llow.: 

Fault categ·o.ry Co rraction Time llm lt 

cleaning -~ult - Spi l!agt;ls . 
Tramstop cleaning. Fault - Often~ive Graffiti and fly posting 
T ra m~tpp dean ing F. au lt - G ra;ffiti 
T ramstap de a hi ng Fau lt - Other 
Tramstpp lighting Fau lt 
Tra mstop te lephone Fau lt 
Fault caus ing thl;l lift at Murrayfield Tramstop to be out of aperafior1 
T ra mstop electronic pas,s enger irifmmation display Fault 
T ramstop PA s ystern Fault 
T ramsto p CGTV Fa Li lt 
Defect, fau lt or other disrepair that restricts access !o all or part of 
a Tram stQp or ot herw i:i;e i lite rterss Witl1 its use 
Defect, fau lt or 91~,repair c.allsing .a tdp hazard at EJ.f1 Tramstop 
{ir'I.GIUd illg Llllkltellded changeS Of floor leve ls Of protrusiOr'IS from lhe 
rloor ol more than 25 tmrr) 
Broke11 glass at an Tram slop 
Ow~rl l owing I dam·aued gu:ttar at a~1 T m.msto p 
Structural defect, fau lt or other disrepair at an Tramstqp 
,Any other defeQt, faLJ it or other disrepair at a Tram stop 
(including i rr re lafion lo she I te rs, seats; ea hop i e$, si g nq.ge, eye le 
parkrng, liUer bin$ and postel' cases) but excluding blocked dra,ins, 
overgrqwn vegetation and fencing fau lts. 
Blocked drai11 either than on a street running sec;tion of the Ediflburgh 
Tram Nemrork.Sy!iltern 
Blocked draill on~ street ru11n ing ~e.ction of 
the Edfn bu rgh Tram Ne1wp r~ Systern 
Overgrown VE!g etati on 
Defect fault or disrepair fencing suo:h that access to the track or 
bu ildings a11d eq uipme 11t is not pr.evented 
Defect.fiju lt or disrepair in re·spE;Jot of-a Monitoring Point or any 
other EI·E;lctronic. morritoring equipmerit 
Structura~ dated:, fau lt qr {) is repair othedhan at a Tramstop 
Any oHl EH defecl, fau lt Qr disrepair other than cit a Tramstop 

2 hours 
2 ho urs 
5· hours 
24 hours 
2 da,ys 
3 davs 
6 hours 
2 days 
24 hours 
.2 days 

3 days 

24 hours 
2 hours 
24 t\oqrs 
28 days 

5 days 

24 hol)rs 

[2 hours 
8 days 

24 hours 
28 days 
2.days 

Elements o1 infrastructure will refurbish and replace before Its perlormance 
deteriorates .below the dE!sign, sta,ted tolaorancas or · equfpment has become 
obsolete and/or is fncurring disproportionately high maintenance costs. The initial 
lifecycle replacement plan wi ll be based upon the mqnufac.turer's stated design life, 
our previous experience, and assumptions on th Et · impact of designed use. 
Subsequent annual updates will take Into ac~ount condition and relfabi llty data 
gathered during the inspection, maintenance a n~ operational use .. 

In addition to preventive, life cyc!e.and reactive maintenance undertake the: 

/-,,, ?2 12 · 
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·• Undertake clean ing, as detailed in tender documentation 

3..9 Umitat ion of Scope for Availability, Reliability and 
Maintainabi lity 

The following events Will not ·.be. covered in the estimation of the Availabilfty/Non­
~v a ilab i tlty' o'r Re fiab i I ity or M a ~nta i na~ il ity: 

Gonside ration of any 
• m a levo i·Emt or voluntary action, 
• vandal ism or force maieu re 
• thi rd party rmpact 

The consideration at administrative and logistic time ·for the estimation of ·the time 
·for 'Breakdown Intervention ' used for the availab ility-calculation and~Mean Time To 
Repair• used for the re liabi lity-calculation is excluded. 

The maintenance has to be. done in general by skilled personns·l according 
maintenance manual, operation wlt'htn specified llmUs. 
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lE 1 Training Support 

T he Bi lf1nger Berge-r- Siemens Consortium (BBS) oifers in additibn to the Suppliers 
T raining· on ETN subsystems special Training Suppo.rt for operations and 
maintenance sta-ff of the fu ture Operator in an extent of twelve ( 1 :2) man~months. 

This Tra ining Support IT113-Y cover 

• assistance fn preparation of tile Tra ining Plan 1 and 
• support in operatl on al training on Sy$tem opera tro n s under Regular and 
Deg1·aded Operations Modes, t1 anc:lltng of Emergencies and regarding Recovery 
Strategies. 

Detaits of tl1 is additional support with respect to training scope and schedu ling 
should be discussed and Join.tly agreed with tie and the future Operator. 

Tl1e Supplfers Tra injng wUI be pe tionne:d by each .Supp.llertor tl1e· Operator's 
operatrons and maintenance staff to be trainerl at U1eir specific subsystems 
including 

• opera ttng of eq ui pm en l, and 
• execution of preveh t ive and corrective mai nte na nc·e of the ,eq uj pm ent. 

lt is understood·that the Suppliers Training wi ll also cover the training of dl'ivers in 
,!)p_era,ting the tra.m vehicles. This Drivers ·Trafning wiill be subJect to separate 
contract' wlll1 the tram sup pi i er (Tram eo). 

l<eyaspeds of the Supplfers Tra ini r1g wnl be: 

• Hanq!ing of equipment and/or trains; 
• f:"au lt flnd1ng; 
• Repair·and maintafn inH of" equipment;· 
• R.esponse to irregularities; 
• Safety ru.l es for the respective f1 eld of work; 
• Handling of protective devices and emergency equrpment 

Suppliers Training wi ll rhain ly be p.~rformed as an ~·on-the-job" training with the 
required theotetical background. Therefore t ~l1e most benefi t mrght be derived from 
a progr,essive involvement oi the trainees ih the ii1stal lation, testing and 
cam miss i o.n !ng of" the -re:l evant. sub syste mJ where a pp I icable. 

The re levant training documrents Wi ll be produced by the Suppliers step by Sltep as 
needed for the different tasks. The Supplier's ne.cess.ary documentation like the 
operating and the maintenance manua~s of the specific subsystems will be part of 
1he training documents. 

USB00000088_0140 



BU.FINGER ,BERGER 
G1~n 

lE E 

BllffmuN BeiSJI!'I' Sfamtms c~:msartfum 
Edlubw·gfl Trnm NPIIVIJI ~ 

31'1 March 2008 Subwission 

31 51 March 2008 

U pdaled Proposal Submission 

Edinburgh ram etwork 

Section 2: OveraU Technical Concept 

Part 1 - System ,Engineering 

Annex 3 - Earthing .and Bonding 

USB00000088 0141 



B l lF IN GER IBERGER 
t, .. l 

lE E 

.BIIflnger Bergef Siemens Catts 1 tru111 
Edinb!ngJ1 Tram Network 

·-1 71 Mm" f l 2lWB S ubrnissior1 

Table of Content 

1 

2 

3 
3.1 
3.2 
3..2 .1 . 

3.2.2. 
3.2.3. 
3.2 .4. 

3.2.5. 
8.2 .. 6. 

3 . .2.7. 

~:l2.8. 

3.:2 .9. 

'3.2.10. 

3.2.11. 
3 .. 2.12. 

3.2.13. 

3,2:14. 

3.2.15. 

3.2.16. 
3.2.17. 
3.2. 16. 

3.2.1 9. 

3.2.20, 
3.2.2 1. 
8.2;22. 

3.2.23. 
3.2 .24. 
3.2.25. 
3.2.26. 

4 
4. 1 
4.2 

5 

6 
6.1 
6.1. 1 

6.1 .2 
f:l .. ; .3 

6.2 
6.2 .1 

6.2.2 
6.2.3 

6.2.4 
6.2.5 

Scope .... ........................ .. ........ .... ... , .... . ...... ~··~···~ ·· ······ · · ··· ·· ····· ··· ··· ··· · ··· ······· ····· il· ···i i ........ 4 

Project Overview .... ..... , .. . ~ ..... , ..... ...... ..... ..... ...... .... ......... .... ..... .. ........... .......... ~·~·· ···· ··6· 

Abb reviati.ons and Definit ions .. .......... ........ ...... ..... ...... .. ........... .. ................. ,. ... .. ? 

Table of Abbreviations ....... ........ ... ....... .... ....... ., ....... .... .. ... ... .. ............. ..... .......... .. .7 
Definitions .. ...... ............. ................. .. ... .. ............... ,, ................ ... ..... ........ .. ............ B 

earth [I'I~C 60050(826)-04-01] ........................... ... ... ... ...... .. '" .................. ............. 8 
structure earth [EN 501 22~2] .................. ... ....... ..... .......... ... .................... ........... .. 9 

earU1 electrode (I EC 60050(826)-04 02] , .. ..... .. ....... -. ........ ........ .......... ................ 9 

foundation earth e'ectrode [ IEC 62305.3] .................. .. ........... .. ........ ... .. ....... . , ... . 9 

equfpotentia[ bonding [IEC 60050(826)·04-09] .............. .. ..... .. ....................... ..... 9 

global earthing s.ysl em [HO 637 S1] .. ............................................ ......... .............. 9 
main earthing terminal [ IEC 60050{826)-04-08] .... ........ ................ . ,, ............... .... 9 

exposed condu.ctive part [IEC 60050(826 }-0 3~02] ....... ... ...... ... , ... .. ,. .. .. ;; ... ... ....... 9 

ext:ranea us eo !lductive part [I EC 60050{ 826)-0B-03] .. , .. ..... .... .............. ........ ..... . 9 

overhead contact I ne zone and paritog rap h zone [EN 5 0122-H ....................... 9 
return ciroui t [EN 50122-1] .......... ... .. ........... .. .......... ...... ...................... .... ........... 10 
Lrack return sysJem {EN 50122·1] ..... ... .............. .... .. ... ... .. .... .... .................... ...... 1 o 
rail potenti al [EN 50122·1] ....... .. .. .. , .. ... .. .... .. .............. .. .................... .. ..... ...... .... .. 1 0 

(effectlve) touch voltage [EN 50122.· 1: ) ..... ..... . H ......... . ... ..... .. .. ......... , , ........ ...... . ..... 1 0 
voltage limiting device [EN 50122-1] ....... ........... ............... ......... .... .. ................. 10 

residua l cu rrent~operated; protective device [EN 50122~t]. ..... .. ... .. ................... 11 
rail to aadh esistance [EN 50! 22-1] ........ ........ ................ .... ... ...... .... .. ........... ; ... 11 

insu.lated raii loint [EN 501-22-1] ... .... .. ...... ... ... .. ..... .. .... .. .... .. .... ....... ..... · .. .. ., ........ i 1 

stray current [EN 5012.2-1] ...................................... ............... ...... ................ ....... . ,.11 
Ughtnfng protedlon system (LPS) [I'EC 62305- t } ............................... ............ .. 1 1 
External lightning pmteGlion system (IEC 62305-1] .... ...................................... . 1 1 

Internal lighlning protectio11 system [IEC 62305·1] ... ........... ... ... ... .. .. .. ............ .. 11 
Ligfitlling protect~on zone (LPZ) [IEC f3Z305ci ] .... ................ ............................. 1 1 
Surge protect ive device·{SPD) [IEC 62305·1] ....... ........... ................................. 11 

Stray cu rrent zona [EN 501.22-2] .... .. .... .... ............. ............................. .... ....... .... 12 

El.ectro mag neUc CO mpati biHty (EM C) ~ EC -6'0050-161-0 1-07] .. ... ............ '"' ..... 12 

Re·levant Standards and regu lafons ., ..... .. .... .... ..................... ... .... .................. .. 1·3 

Contractual Re~)!tJi ations ............................ ....... ............. ., ............. .. . ., ..... ..... ........ 13 

Rele.va!lt international standards .... ........ .. .............. ... ..................... ..... ...... .......... 13 

Verification and Validation ............ .. ........ ....... ....... ... ... ........ .......... .. .... ..... .. ..... ... 14 

Design Ru les for 'Earth ing and Bonding ... .. ................... ................ ................ 16 

Safety of persons ................ ,, ............. ... ... ... ............ ....... ......... ......... ....... ........... 16 
Genera l .................... .. .... ........ ........................ ................. ........ .. .... .. ............. .. .. ..... . 1B 

E I ectric a I Install ations ........ .............. .... ......... ..... ..... ................ ...... ................... .. 1.6 

Ughtni·ng strikes ......................... ... .......... ...................................... .. ...... ... ..... .. ... .. 16 

Protect ion of structures and installations .......................................................... 17 

General ................ .... .. .. . ... .... .... ....................... ............................. ................. ..... ; 7 

Low Voltage AC insta llations of service power ;?Upply ...... ....... ...... ................... 17 
H · g h- and: m ed~u m voltage Installations of trac tion a t1d service power s upp I y .. i 7 

DG traction po\ver equipfl1enl. .. , ....... , ... , ... .......... ..... ...... ..................................... 17 

Thermal design of earthing Installations ..... ................. .. .... ... ......... .... .. .. ........... , 18 

USB00000088 0142 



Bi LF I:N,GER I BERG E 11. ! C!rf 

6.2.6 
6.2.7 

s.2.a 
6.3 

7 
7.1 
7.2 
7.3 

7.4 
7.5-
7.6 
7.7 

8 

8.1 
8.2 

8.2. 1 
8.2.2 

8.2.3 
8.2.4 
8.2 ,5 

8.,2.6 

8.2.7 

8.2.8 
6.2.9 
8.2 .10 
8.2.11 
8 ,2. 2 

8.2.13 

9 

10 

i3/{f(II9PI Bargcr SiPmPns Consorrwm 
Eciii JlJwgl! Trnm NC!twvrJ, 

:n ' March 2UVf Sulmussu'l /1 

Overhead Contact Line .. ; ; ............................. .................. ........... .............. , ....... ... 1 B· 

Lightning c_:urrents ....... .. ... .. .. .. " ... ........... .............. ...... .. .. ...... ........................... .. 19 

Str;:J.y cu~renls ..... ... ... ................. ..... ..... . _ ... ............. ........ ........... ... ....................... 20 

Intend d operatlon ................. .................... ............ .. .... .. .. ..... .. .......................... . 20 

Basic design rules for earthing and bonding of .structur.es ........................ 21 

Basic Principle for Civil Works .. ... .... . ... .... .. .......................... .... ................. ....... .. 21 
Structure earl h , .... ..... ... ...... ......... ............ ................... ..... .. .... .... .... .. ....... ........... ... 21 
Embedded Earthing conductors ...... ..... .............. .... ...... ................... ........ .... ... ... 21 
Lightning protection down conductors .......... ........... ............ ... ,,. ..... ..... .............. 22 
Welding ............................. , .............. .. ..... ... , .................. ... ...... .................... .. ......... 22 
Terminals ... .. .. ............... .. ...... ,, ............. .... ...... ..... .. .. ............ .. ................. .. .. ....... . 24 
Servicesl Ultlil iss ..... ................ .... ..... ..... ... ... ........ ... ... ........ .. ..... ... ...... .... .. ... ....... . 25 

Typical measures for differenUypes. of civil structures and its parts ......... 26 
Genera:! not8 ..... ........ ............... ... ..... ........ .. ... ... ........ ............. .. ...... .... ......... .......... 2Q 

T racksid e structures and nstall atlo ns .... .. ..... . , .. .. , ..... ..... ........ ... ..... ... ; ..... .. .. ...... 26 
Overhe-ad contact line zon~ and pantograph zone .. ... .. ... ..... .... ... .... .. ..... .. .... .... 26 

Running rai·ls, , ............... .... ............... ..... ...... ............. ..... .......... ...... .................. .. ... . 27 
Unb-allaste-d track .. ...... ...... ........... .. .. _ ......................... ........... .. ...... .............. ........ 28 

Ballastf;Id Track ..... ... ... ............... ........................ , ..... .. .. , .............. .......... ... ... ........ 29· 

Fences., Noise wans, Railings ............... .. ..... ..... ....... ..... .... ..... ... .. ....................... 29 

Platforms/ Stops ........... .... ... ............. ...... ...... ......... .. ....... .... ............ ............ ...... .. 30 
Passenger Stations ............. ........ .... ........ ...... .. ..................................................... 31 
Viaduct. .. .. ... ...... ...... ,, ..... ..... ......................... ..... .. .... .. .... ....... ................... .... ...... , .32. 
Ove rb ridges ... .... .... .... ..................................... ...... .. .... ... ...... ............. .......... ..... ... . 83 
Low voll:c'lge power supply rooms .... .. ............ .. .. , ........ .. ....... .......... ... ..... .. .. .. ...... . 35 
Technical Hooms .... .............. ................... ....... .......... .......... ......... ................... ..... :36 

Power supp·ly stations ..... ... ......... ................ .. ........ .. .. , .. ...... ....... · ... .. ......... .......... 36 

Depot and· workshop area .... ... ...... ... .... .......... .. .... ... .. ......... .. .... ..... .......... ..... ..... 37 

St ray Cu rent Monitoring .. .. ...... ............. .. ....... .......... ................. .................... ... ... .. 38 

Overall single line diagram ............................ ...................... ...... ....................... 39 

Figure 1- 1 ~ Relation between EMC and E&B ... ............... ... ........ ..... ... .... ........... 5 
Ffgure 7- : Welded earthing connections ........... .. ................. .. ........... ..... .... .... . 23 
Figure 7-2: Exampl·e of embeddad tenninals .......... .... .......... ......... ., ................... 24 
Figure 8-1: Unballastecl trackbed with earthing terminaL., .. , .............. ....... .......... 28 
Figure B-2: Example of ballasted track bed wi1hout reinforced substructure ..... 29 
Figur~a 8·3: Schematic eartli ing connections for reinforced concrete viaduct ... 32 
Figure 8-4: Earthli1g of existing Struc;:tures (Typical arrangement) .... ... .......... o-;. 34 
Figure 8-5: Earthfn9 & bonding of low voltage powe'r supply rooms .. ..... .......... 35 
Figure 8--6: Earthing & bonding of technical rooms ..................... ...................... 36 

T ab'l e 6-1 A pp I icati on of st:a,nda rds for electrica 1 instal lat ions , .. ... .......... .... ... .. 16 
Table 6-2: Re levant currents for thermal design ............. .. ............ ...... .. .......... .. ... .. IS 
Table 6-3: Average distances of down conductors .... .......... .. , ..... , ................. ..... i 9 
Table 7-i ; Minimum cross-sections for concrete-embedded earth conductors ... 21 

USB00000088 0143 



BILFING~ I BERGER 
Civil 

Blllinger 6erger Su:.•men5 Cof!ScJIItWll 

Edmbul"all Tmm Nei!Vorl, 
J To;t MRI ell lO(JB S(}bmission ---------------r---------------------------------------------------------

lE 
1 Scope 
The constructi on of raUway installaUons generally requ ires a concept for earthing 
and bonding including provisions for lightn ing protection as a basic document f.ar 
the Involved parUes in .the project, This is important particularly for modern 
systems with high traction currents and th(§l extensive use of ~electrical energy for 
ma•w purposes-. 

The objectives for earth ing and bonding are: 

• The safety of persons: 
The safety of persons is characteris.ed by the value of tha touch voltage. 

• T.h e protectlo n of instal l a tl on s: 
Damage of installations may arise from overheating: of conductors, by arcing and 
by electrical corrosion. 

• The intended operation of the system: 
For the intended operation of U1e system the aspect of electromagnetic 
compatibil ity (EMC) has to be considered loo .. 

The safety of persons is considered to have t11e highest priority! 

The present Concept deals w[t ll all aspects of earthing and bonding of the 
Edinburgh Tram Networl project 

The earthing system described in this concept is a combined system for all 
purposes: 

• Traction Power Supply and Traction Return Cfwcult 

• Service Power Supply of all voltage levels 

• Lightnlng Protection 

·• EMC appropriate earthing design 

Earthing and Bonding form the basts of EMC! 

Figure 1-1 shows the relation among EMC, earthing, bonding, and lightning 
protection. 

Earthing and lightning protectlon are two e~sentia l aspects of EMC dealt with in 
th is document, for all other EMC telated aspect$ see the d.ocument "EMC plan". 
(wrU be subject of the detail plann ing pJ1ase) 

To ensure consistent earthing. design for ·the who'le protect, there Is only one 
Concept for Earthing , Bonding and L1ghtn1ng Protection of the Edinburgh Tram 
Network. lt describ-es the structure of tha earth ing and bonding network, the rules, 
methods, calculations and materials to bs adopted by all subsystems (lots) 
concerned to fulfil these objectives. 

The measures described base on lhe re levant international and European 
standards and recommendations. 

The return. circuit of a DC-railway is not allowed to be connected to earthing 
syst'ems likH pole foundations and bui lding earthing systems. This is to-force the 
main part of the traction return current to flow back to the traction supply 
substation via thEl ru t1n I ng rails. Neverth e I ess, the resista nee between tha running 
rai ls and the soil gene(ate.s a. stray current which can cause stray current 
corrosion in a:djact;'!nt metallic systems. 
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Stray current protection measures are thereiom a definite necessity in a 
DC system. They are described ln chapter 6.2.5 and ·n more detail in 
EN 50122-2. 

Safety of persons Protect lo n of struc~u res Intended operation 
and installations in relation to in relation to 

- lollch- & step-.vo ltag·es In reJ alTon to - ll·g 11tn I ng strikes 
- lrnplants in HIE - fields - them1ic effects -electromagnetic 
- lightning strikes - Hghtning strikes disturbances 

- stray cu rre 11 t 

1 1. 1 
Requirements f,or iEarthltlg and EqLJipotentia t Bondi,ng 

l 1 
Design of earthlhg, bonding, 

Compatibility regarding 
emissions and Immunity of 

and lightning prot ection devices & equipmeflt 

1 ·t 
Conce!pt for Ea.rthtng & 16Qnding IEMC Plan 

willh u•l ated volumes: 
with rela.fed \lotumes: 

related SysiBhl Eng·inli!1i!.rlng voiU1l1as 
S:;t.stem Eng,lrne~;;~rl na volUmes and eo- . 

I Overal l Raqul.remenls 
ordlna- 1 

I o''•u-a ll ·Mcl'liagament 
led ·to ~ 11 Fleld surv~y of Nei.ghp.o~rhood 

11 Requfrements rorCivll Works each Ill Proyrsss Report 
Il l Progres-s Repmt other! IV Test Plan 
IV Tes·t Plan 

partic;;ular regulremehts amof'lg 
j;!BH:lc:ular r.eguiremei'lts amon~ 
Subsptsms 

SLJ ~§'lS!etns 

V and :subsequent i ne~:e55El1J' 
V and sub$eql,lenllf nec9S~Bry 

~-~ --- ~ 
~ 

-_:-

Nol;:.s Tll ll' v ILl !'; Ill 11 I IV r C:<leet ns ):Ji reqUired crewllod documen':$ acccr(lJng lo flrrlllr ~s nf I' .;~ 1 I 
1J1e !lllrr!" · IIIIJ tA ~OiiJinas 1s liQl ll \ hrte wilh 1hetr rmltJng .01' dme: or is.sue:. bul w11h ::.ys "IJJal.u.; comwl · r "!'(" l~ 

Figure 1-1 Re fa tion be(ween EM9 and E& B 

I 

The construct~on of extemal LPS and the parts of the earthing systems 
embedded to concrete are. made by Civil Works. T his concept provides sketches 
and descriptions of typical solutions of the earthing measures for the. cMI 
structur.es of the Edinburgh Tram Network (ETN). 

This document fulfi ls the requirements of the Concept for Earth i ng~ & Bandlhg o1 
Volume 11 lil inc luding the particu lar requirements of traction power. This 
document wtll remarn unchanged during the whole projact life time. Further 
reports as mentioned above, Progress Report and Test Plan will be elaborated 
during project I ifs time. · 

I JL}tt I I 'I J~ 
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E 2 Project Overview 
The essential pro!ect parameter 11 ke line & track conf1guration, tract ion & serv ice 
power supply, headway and -so on are named Jn the lnvrtat1on of bid. 

A surnmary of key data will be created after start of project. 

The us-e of the term "railway" in this concept considers also the application of the 
re levant r'eqll' rements and standards on " rai~ways". 
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lE 3 Abbrevtations and Definitions 

3.1 Table of Abbreviations 

General Explanation 
Abbreviation 

AC or a.c. Altemating Current 

CJSPR . Comity :International Special oi pet1urbatfans 
radJoelectriq ues 

1 (This is a comity of the lEG,) 

DG or d.c. Direct Curreht 

DIN Deutsche I ndustrie-Norm (German Industrial Standards) 

E&B Earthing and Bonding 

E&M Electrical and Mechanical Equipment 

EMC Electromagnetk compatibility 

EN European Standard 

HIE Magnetic I Electrica I Fie Id 

HV High Voltage (> 45 kV DC; > 45 kV AC) 

lEG International Electrotechnic Commission of iSO 

ITU I lntemat.ional Telecommunication Union 
I (Thfs union rs the former CCITI.) 

LPS Lightning Protection System 

LV Low Volt~ge (<= l kV AC; <= 1.5 kV DC) 

MEBB Main Equipotential Bus Bar 
sometimes named ME.T (Main Earthing T erm i na~) 

MV Medium. Voltage 
( < 1 kV and <= 45 I<V AC; < 1 .. 5 l<V and <= 45 kV DC) 

OCL Overhead Contact line· 

PE(N) Protection Conductor (or combination with Neutral 
Go n,d uctor) 

TSS I Traction Supp!y Substation 

VDE Verband Deutscher Electrotechnike·r 
(Germans electrotechnic standardisation organisation) 

WHO World Healthy Organisation 

This table will be amended according to tl1e progress of the project. if necessary! 
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lE E 3.2 Definitions 
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31 ' 1 McJrch 2fJU8 Subrn;ssH:ItJ 

For a common understanding of the tec11nlca l requirements some defin itions are 
.essentia l. Further definitions can be found in the mentioned standards. 
List oi definitions: 

3 .2. 1. earth [!EG ti.0050(826)-04-01 J ... .. ... ... ...... ..... ....... .. .... .. ..... .... .. _., , __ __ ........ ... .. :· ....... 8 

·s.2.2 . structure earth lEN 501 22c2] ..... ·- ·-- · .. -- -.. --- ··· ·--- --· -- ·· · ·-- · .... ......... ·· ·-- ·· ........ ... ....... . 9 

3.2.3. earth electrode [I E:C 6005"0(82'6)-0-4-02] ..... .... .. ... .... .. ... ,. •... ... .... .. ...... .... ... .... .. .... .. 9 

3.2.4. foundation ea,rth eleetrods [IEC 62305-3] .. ... .... .. ... ... .. ... .. .. .. .... ... ....... ... .. ..... ... , .. . 9 

3.2.5. equipotential bonding [IEC 60050(826) ·0~ ·09"! ... .. .. ...... ... .... , ... .... .. ..... .. .. .... .. ...... 9 

3.2 .6_ glaba:l.earttlTng system [HO 637 S1l ... .. ..... .... .... ... ............ .. .... ........ ... ·-- --· ----- ·----· .9 

3;2. 7. ma[n earthing torrni:n:al [iEC 60050(826)-04-0B] •···-- ·-- -- --· -·- .... ....... ... ... ... .... ... ...... 9 

3.2 .. 8. ·exp-osed condLtct:ive part [IEC 60050{~26)-03-02] ........... ... ....... , .... , .... , .. .... .... ., 9' 

8:2.9. extraneous corldUct[ve pa rt [lEG "60050(826) -03-03] ..... ...... .............. ..... ...... ... .. .. 9 

3.2. 1:0. overhead contact li11e zone and pantograph z.o.ne [EN 501 22"1 ] .... ... ........ ... .. .. .. 9 

~ .2. i! . .return circu it ["EN .50122-1] .......... ... .. ....... .... .......... .... .. .... .... ... --- -··---- ······.,· ·---· .... 1 0 

3.2. 12. tracl.'\ r·elurn system tEN 50122-1]. ·· ·-· .... .... .... , .. ...... ......... .. .... .... .... .... ...... .......... 1 o 
3.2. 1 ;3 . rail potential rEN 50122:-1] , .. ...... ........ ...... ...... ....... .................. ... .. .. ......... .. ........... . 1 0 

3.2. 1r4. (effective) touch voltage [EN 50122-1] .. .. ..... ... ... .. .... ..... ......... ......... ... , .. .... .... .. . . 1 0 

·3.2.t5. vo ltage tlrriitiilg device {EN 5()1 22-1] .... ... ..... ... , ... ... .... .. .... .. .... ..... .. ........ .. ... ... ... . 10 

3.2 .16. residual cu rrant~operated p rcotective device [EN 50122~ 1] .... .............. ...... ...... .. 11 

3.2.1 7. rail Lo earth resistance [EN 50122-1J ...... ... ................. .. ......... ... ........... .. .... ... ..... 11 

3.2.18. tnsulated ra il joint [EN 5D122·1l .... ........ .. ....... .... .... ..... ... .. .... .... ...... ; ... .. ... ·, ____ ____ _ ., 11 

3.2.19_ stray t;urrent [EN 5012.2-1] ........................ ......... ... ...... ,_. --.--·-- ---- -- --.. ·· --·· · ·---··-- -- .. 11 

3.2 . ..20. Lightning protection system (lPS) [lEG 6"2305-1] ..... ... .. .... .. ..... .. .. , ... .. .. .. .......... 1rl 

3.2 . .21. External Hghtning protectio11 system [JEC 6230!3-i 1 .. .. .. .... .. ...... .. ........ ... .. . , .. .. .. .. . 11 

3:2.22. Internal l-ightn ing protection systBrn [ I E C62305~ 1 ] ., ... .............. .. .. .. ; ... ........ ...... . 11 

3.2..?-3- Ughtning pwteGtian zone {LPZJ [IEC 6230:5~1] ...... .. ....... .... ...... ...... ......... .. .. ...... . 11 

3.2.24. Surge prot6ctivs device {SPD) [IEC 62305-1]. ... .... .. -, .. .. ....... . , ......... ... .... .. .. ... .. ... . 1 t 

a.2..25, St ray cu rrenl .zonca [EN 50122-2] .......... -- .. ---- ··.· ---- ·-- -·· --· -· ................... ,,. ... , .... ..... 12 

3.2.26. Electmmagnelic comp~ti bi litv {EMC} [IEC 60050-161 ·01-07] .. ........ .. .... ......... . :12 

3.2.1 . eartih {JEC 60050(626)-04-01] 

Tne conductive mass of ·the e.c;~.rth, whose e ~ectrtc potential at any point is 
c.onventi o nally taken as eq u a I to zero. 
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3.2.2. str!Jcture earth [EN 50122-2] 

The electrical lntercannection of the r~einforc in g rods of structures , and in tile cas.e 
of other modes of construction, the conductive interconnect ion of tile metalllc 
parts. Examples ·ara reinforced raflway.structures such as bridges viaducts and 
re! nforc.e d traGkt>ed. 

3.:2.3. earth elect•·ode [I:Ec 60050(826)-04-02] 

A co.nduclive part or a group of conductive parts in intimate contact With and 
providing an electdcal connection with earth. 

3 .. 2.4. foundation earth electrode [IEC 62305-3] 

Re irtfon::: ing steel .oi foundation or additional c.onductor embedded in the concrete 
foundation of a structu re and used as an earthlng electrode 

3 .2. 5. equ i potentia I bonding [I e: C 6005 0(826)-04-09] 

Electrical connection putltng variOliS exposed conductive parts and extraneous 
condu.ctive parts at a substantiaUy equal potentia l. 

3. 2. 6. g I o bal ea.rthi ng system [HO 637 S 1] 

An earthing system estabHshsd by tl1e connection of local earth ing systems, 
wh ic l1 ensures that no qangerous touch v:oltages· ~rise from the near vlcinity of 
tl1ese local earthing systems, Global earthing systems reduce the potential 
incre!ilse oi the loGal earth ing systE;lm by 'distrrbuting the· faun currents Such a 
systems pe11orms as a quasi equipotenual area. 

3. 2. 7. main ea rthJ n g term i n~l [U; c 60050( 826 )-04-08] 

A terminal or bar provllded for the connection of protective conductors, Including 
equipotehtlal bo.nding conductors for iu nct~onal earthing ff any r ·to the means of 
earth,ing. 

3.2.8.. exposed conductive part [IEC 60050(826)-03-02] 

A conductive part of electrical equipment, whi.ch can be touched and which is not 
.normally live, but wh ich may be eo me I ive under fault conditions. 
NOTE: A conductive part of electri cal equipment wh,ch can only become Uve 
under iaWt conditions through an exposed conductive part is not consldere.d to be 
an exposed eo n duct ive part. 

3.2.9. extrane-ous conductive part [IEC 60050(626)-03-03] 

A ctinductlva part not form ing part of the electrical installation and liable to 
introduce a potential, generally the earth potenti&l. 

3.2.HL overhead contact Une zone and pantograph zone [EN 50122-1] 

Zone whose limits are not exceeded ln ·general, by.a broken overhead contact 
line or a pantograph wh ich ls erlergized,. [Ill t11e event of dewirement or by bmken 
fragmehts. 
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:3.2.11. return clrcu it [EN 501:22-1] 

All conductors which iorm the intended path for ths traction return current and the 
·current undEwfault conditi ons. 
Note: T'he conductors may be for example: 

- 1·un h in g rails 1 

- retu rn conductor rails, 
- ret u m con du_cttns. 
- retu rn cables. 

3.2.1 2.1n1·ck return sy.stem [EN 50122-1] 

A system in wh ich the running rai ls form a part of the return circuit. 

3.2 .. 13.. rail potenlial [EN 50122-1] 

The voltage occurring under operating conditions when the running ralls· are 
utiHsed for carrying, the traction return current or under fault conditions betvveen 
runhinQ rai ls and earth . 

3.2.14. (effective) touch vo ltage [EN 5m2,2~1] 

Voltage under ·fault conditions betwe·en parts when touched simultaneously. 
NOTE: The val!ue of the effec::tive touch vo ltage may be. t~pp rec i ably Influenced by 
the impedance ot the person in contact with these parts. 
Addittonfl I remark: This term is used in t11 fs document for optmiMg cond itlons in 
the same tnanner . Dependjng on conditions on site, touch vo ltage may be a part 
.of or the tota l value of the v-o ltage of" a toue;hab!e pqrt versus earth . 

3.2.15. voltage limiting device [EN 50122-1] 

A proteGtive device against permanent existence of an Inadmissib le higl1 
touch/accessib le vo~taga. 
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7 Basic clestgn rules for-earthing and bonding of 
structures 

7.1 Basic Princip le for Civill Works 

C ivil works shal l bear.ln mind dur~ng desJgn and construction of ·an civil structures 
the fol lowing main prjncrple: 

The reinforced dvi I structures generally form the 
basis for earthing and bonding of an ,e[ectrified 

railway system. 

'Therefore:; the -earthing .conductors emb"edded in GOne rete are an essential part of 
the earth ing' systBm 61 the ra ilway and need careful design and lnstal lation. 

7.2 Structure e,arth 

All buildings made irom re inforced concrete shall have a structure earth including 
foundation ear:th e I ectro de. For th rs purpose, the foundation slab and the wa fls of 
the building w ill get a mesh of earth wfres of about 1 o by I o rn mesh size. 

Thrs rneslh may by part of the reinforcement) or rnade from additio.nal mrrd steel 
rods a,nd wi re-ti ed to the re ii1forcement at least each 40 cm. 

The foundation ea rl-.h electrode shall be located from 5 to 8 cm 1mm the lower 
concrete. surface (see chapter 7.3) . For the welding af structure eart h see chapter 
7.5. 

7.3 Embedded E.arthing ,conductors 

Earthing conductors tor a 11 purposes; I ne I ud in g I ig htni ri g protection, ha vEdo be 
designed accord ing lo named standards to withstand mechanical and thermal 
stress. This also appHes to ear~hing conductors embedded in concrete.1 w,hich 
may be part of the reinforcement or additional mild steel rods. 

If not otherw,ise stated, ths foHowlng cross-sec.Uons shad be applied to embedded 
ea:rfh ing conductors accordlng to the standards referred above and basing on 
experience from conventi onal elactrlfied rai lway systems. 

Material Mini mu m cross-section 

Steel 200 mm2 

Copper 

Table 7-1; Minimum cross-sections for.concreftMJmbedded eatth conductors 

Remark to table: 
The minfmum cross~sedion oi vertical earthing rods of pJies must be 
314 mm~ or an equivalent round steel with minimum diameter of 20 h1m. 
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I Stainless steel of vertical earthing rod must be a,pp~ i ed h1 so il. 1t must fu lfil the 
following 'requirements: 

Chromium 
Nickel 
M o I y baen urn 
Carbon 

2: 16% 
2!.5% 
2::.2% 
s ·o.os% 

n1 e cross-sacti on of eartl1 i ng Wires is su b]ect of d etai I design. 
Al l embedded earthing· conductors must be covered by at l-east 5 cm of concrete 
for corroslo n protection. 

Conductors.~ which ar.e part of an earlh electrodf§lo or are locat~d within tl1e OCL or· 
panto·graph zohe, shal l not be covered by more than 8 cm of concrete. That is 
necessary to e nsure sufficient contact to the soli or to a broken overhead cot1tact 
line respective ly. The exact locations of tllese embedded conductors wil l be 
subject ·af detai I design .. 
The down conductors inside of wa lls l1ave. to be connected to the reinforcement ~t 
intervals of 400 mm by means of wire wrapping. 

1.4 Ughtning _protection down conductors 

According to IEC 6230,5-3 down conductors mu~t be ~rected from the roof to the 
foundation earth in th·e outer walls of buildin-gs. Large bui ldings like Main 
Workshop bui ldings additionally re-quire down conductors instde the building. 
Steel columns and reinforced co lumns· should be utilised for this otherwr·se 
addrtional conductors wi ll be required. That wil l be su:bject of detailed design. An 
ea.rt hi n g le rm i na I should en ab I e ·the con nectlon .of down eo n d u cto rs to lh e air 
termi.nauon system en the waf sLirlace:. 

7.5 Welding 

Figure. 7~1 shows exat11 p~es tor welded connections. Tlm minimum length o1 two 
opposite welded seams fs 50 mm. To ensure a fu lly el-ectr[cal condu,ctive length of 
50 mm , a welding length of at 'least 55 mm 1s recommended. In case of single 
side wGiding a minimum length of-the seam ot 100 mm is requ ired. 
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I Welded con necUo ns of ea.rthTn g: w1 r~:s Clflh~ fllunc;Jation earth elsc;t(ode, 
tho nrueture et~trth and tonnei:Un!l wires mac;le ·fr ~;~m round Et.e~l 

do u!)ie..-sided welding 1 

-------'-r--l(J-0 -~~ 
, una 5! bar 
2 'Hei ng e~m 

Figure 7-1 : Welded earthing connections 

1"19IC!Ing ol arrl!ct cro~s coupling~ 

are not all WG£1. g:o:cepuor 
pmtaooc.ated re1nlarclng m~l9 

, - -

V I ' · ~ 

---=J ~ -
A 

9XHlr tJI s r weldlny 
n oros!>lriy I JOttll~ 
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Tenninals for the connection of embedded parts lo other parts 101 the ea th"ng 
systems wtlllbe required. 

nside of buHd'ngs and other clos.ed structures contacr tongues made from hot 
galvanized flat steel or embeddGd terminals ior bolted connections s t1~ 1 1 be used. 

For connections outslde of 1 ulldings and for open structures embedded terminals 
for bolted. connections made fro111 stain less steel shall be used only. These 
terminals are furnished w!th a threaci .Inside ·tor ane bolt M1 6. 

Figure 7-2 shows an example of an embedded terminal. 

Earthing terminals musl be non-corrosive welded ~o tha earth ng bars acoordmg to 
the aiding requirements bove. 

The earthmg term In a Is 111 be accessible in a height from 30 to 50 cm above 
concrete Jloor or final grc nd evet. 

mild -steel rod 0 Hi , 
- for wetd ing to ea 1thing 

wi ras on site 

stafnJess steel 
- ---- cyJJnde; ·IJ -3B mm M 

---....._ 45 rmn rot~g wllh 
- lhread M16 

stainless sleel pfale 
50x50 mm, 4 mm lhh::k, 

..____ ____ _)---~- form ion at ·Jihe 
'lormwurk :lm:l as 
cofllact stnface 

Figure 7~2: xample of embedded terminals 

l1e supp'lier of terminals must provide a certl'ficate far terminal applying according 
to t11 reats parameter by sl ort cln;:ufts, di rect lig f1 tnlng strikes and corrosion by 
climate. 

:l - 2-1 /•U E ftRII 
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Conductive Services and UtHities entering or leaving the railway environment 
from/to the outside are not al lowed to transmit currents or dangerous voltages. 

Therefore al l such pipes need an nsulating jo[ntwhere they enter a bui l ding ~ 
which is acoessihle fbr tests and maintenance. 

According to the requirements of equipotential bonding all metallic utilities and 
devices must be earthed. Potential equal•isation is achieved by 

• Direct bonding of aH e)(tended metallic instaltations at t11e ir ioot points llke 
e.g . escalators, elevators, ban i ~te rs, air condition pipes 

• Direct bonding of all outgoing and fncomfng metall ic tnstal lations at the 
~nslde of bui lding boundary like e.g. cab le armour and pipes of water, gas etc. 

For th is purpose earthing terminals rnust b.e provided for these connections. 

The locations of earthing terminals will be dafined in the related drawings durlng 
detailed design. 

Service utilittes In paml.lel. to or crossing, the tracks which have applied active 
corros1on protection, the requirements for separat ion or addi:tional insulation have 
to be elaborated in coordination witl1 the owner of tt e util ity . 
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8 Typical measures for different types O·f civil structures 
and its parts 

8.1 General note 

.AJ t1he foHowlng descriptions and drawings show and explain typical solutions for 
eartih lng and bonding measures of structures . 

In cha.pt~:;Jr 10 "Overall Single Une Diagram•• is shown an overvrew ot the structure 
of the ear hing system for the whole railway, the maln ea1thing and bonding 
measures and the responsibilities of the subsystems. 

T he solutions to be applied for Edinburgh Tram Net\1\rork are subject of detailed 
design and may vary in detai ls. 

8.2 Trackside structures and installations 

8.2. 1 Overhead contact line zone and pantograph zone 

f igure 8~ 1 shows the overhead co r1 tact line zone and pantograph zone. 

Any exposed conductive part wfthin the overt1eacf contact Hne zone and 
pantograph zone shall be connected to tl1e structure earth. Conducfve structures 
sma ller than 2 m and not s upporting or containrng electrical equipment, do not 
need any protective measures·. The tendons of pre-stressed reinforcement a.re 
excluded from this measure because of usually existing trackbed layers above 
wl1ich are connected the structure e.a,rth . These protective provisions avoid non­
perm i ssibl~ touch voltages in case oi i nsu l ~tor flashove·rs, s h ort~ clrcuHs and other 
faults which do not occur directly to the running rai ls. 

Care shall be taken at constructional overlaps of the contact line. The overhead 
contact 'line zone sha ll be extended, where the contact and messer1ger w'ire are 
tensed at anchor supports. This has to· be Gonsidereci ma[nly for wayside running 
fences and noise wall.s. 

Following measures shall be defined according. to related standard and 
exp·erience-in relation to Centre of Track (CoT) and Top of Rail (ToR) to 

X = 4 m; Y == 2 m; Z ;:::: 2 m. 

S1-1 wi ll be defined in relation to highest point of overhead contact ~i ne . When this 
point cannot be determined. S1-1 sl1all be defined to 8 m. 
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lE 

Highest point of the 
overhead contact line 

Overhead contact 
llne zone 

X 

Pantograph zone 
/ 

I y 

X 

Centre of track 

,.. 

z 

·l-_Top of 
running ral !s 

FigurG 8-1: OCt.., zone and pantograph .zontfJ 

8.2.2 Running :rai Is 
The n..mning rails are the return conductors of the DC railway system. 
Opposite to an AG ra ilway system the :running rails ot Edinburgh Tram 
Network. are not earthed and shall be not connected wttll the structure earth, 
to any earth ing com:i udo r or to ahy part in contact to soi I. 
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8.2.3 Unballasted track 

A typical construction of unballasted trackbed :for LRT-Systern is shown in 
foiiDwing. Figure 8-2. 

Poles close to overvoltage protection devices shall be e!ectdcaUy connected to 
stray current collector for reducing of theTr earth resistance. 

11 ~-... 
~ ~ me:ssElnger wir~ 

y ~ 

t 1 1 
oontact w re 

see~ po e 

foundation bolts. 

p·ole fou ndation 

Termina l for 
conneclion of sections 

tracl< slab 

--...._ -earthing rebar 
( s:ltaY current r..ollector) 

- ~ -- -,--~~~~ we lded cormeclion 
·cross-eo nn ectf on Connection for 

selected poles (at.beg inning: and t:~nd of lrack ·slab segment) 

Figure 8·2 Unballasled trackbed with earthing terminal 

The single segments of the running ra ils shal l be welded together longitudinally fn 
orderto limit the longltu.dlnal r·eslstance of the traak lnstailation. U he transverse 
e~ rth i ng re bars are installed [ns ide track slab 1 one ·earth tng terminal a. t si ab s~de 
wi I be sufficient. 
The conductance per unit lengt11 between the running rail and earth or structure 
earth shall be low. EN 50122·-2 [2] recomrnends values for the cqnductance per 
unit length between running rails and earth or structure earth of a single track for 
design purposes. The specified value.s are 

• 0.5 S/km for open formation in open ·air 
(th"s corresponds t,o 2 .n·krn) 

• 2.5 SJkm ~or closed formation In open air. 

The ,Clean lnitia track shall be tested f<or finding of possible installation 
faults e.:g. random connection of fixation screw of running rail to 
reinforcement Following values ~re recommended. 

• Conductivity G O·f initial test of track for open formation shall be 
about G <= 0.05 .S'fkm lnstead of < 0.5 Slkm iu open air according to 
EN 50122-2. 

• Conductivity G .of initia l test of track. in closed fol"mation shall be aboU't 
G <:;;::I SI/an instead of < 2.5 S!km in dosetl.f'ormatinn according to . 
EN 50122>-2. 
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A stray current collector lor double lmck with a minimum crossecllon of 
800 mm2 is recommended ccon1lng to experience. 

8.2.4 B·a~llasted Tra1ck 
Sections of ballasted track wfth enforced substruch.J e are treated I· ke 
unbal lasted track. In line sections wlt11 ballasled track withOLit .. onductrWl' 
substructure no longitudinal ·e·arthlng bars are embedded br:J iow the rails. 
Atten·t ion is required to conductive uti llties crossing or in p ra l le ~ to the track. 

The ·condLH:::tam:a of bal la.sted trac l~ is 0.5 S/km tor open tormatio I o,pe air 
according to EN 50122-2 [2] . 

le par 

messenger wire 

contact ·~he 

ba ll · s.l· 

8.2.5 Fences, Ncis· walls Railings 

Steel pole 

/ 

Metallic ra iling:s, l1and rails 1 M ise walls, crash barriers may need to be earlhstl 
because of lightning protsctio . If located inside the overhead line zone they h·ave 
to be handled according 1 requlramemts of EN 50 12.2.- i by responsib.la party or 
subsystem (see aAso cnapte 8.2.; ). 
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8.2.6 .Piatfo·rms/ Sto· s 
The reinforcemenl ot plat o ms has to bs connected ro struct re earth nd forms 
the local earthing syslem ot the p'atfcnn. A!ong 1he pfaffcrm edge a1 !east one od 
must be cont!nuously welded and bonded to the .l'oca l earth to ensure switch~oft of 
traction power suppty In case af a broken overhead line. All protective wires of 
electri ca:1l instal lattons and an metamc parts on the platform like 1 ales and 
l1andrails, must be eonnec:ted to t11 0 local eartnlog system. 

The voltage between U e running ra ils and ths l.ocal earthing s.ystem mus be 
nmlted by a voltage limitlng device like e.g. a vo ltage f use. 
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The protection of passengers against direct contact Eo Uve parts or bridging 
between electrica1 equipmen1 (e.g. escalator, ticket vending m china) and train 
must be setUed by o earmnces accord ng to Rgure 8~4. 

Alii other measures for ackside slruclures and instaUatlons described in the o her 
paragraphs of lhis ohaplar 8.2 are valid for platforms too. 

8.2. 7 Passen r SI -lions 
Stall on buikf ngs s'helll be provided ...Wth a structure earth a.s described in chapter 
72. 

The' earthi~ng system of G railways nas to be independ nt· 1. om dis ant earth 
potentia[ to avoid stray current corrosion problems. 

Earth ing termina.l s are necessary ~or LV power suppl,y roL~ma, teol!nlc:al rooms 
and iacilities llke elevator & escalator. 

P.. a t ., 
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The reinforcement of the viaduct fo rms the structure earth OT viaduct sectiohs. 
Therefor;e themltiforcemen1s of slngl'e segments f1~ve to be electrical ly 
i nte rconn ected and the ded re at~ d earth1 ng re bars shall be welded tag ether vfa 
crQss connEiclions. Figure 8~ ? shows the schematic earthing connectiQns of 
viaducts. The foundations O:f t1he piers form the G-~rth electrodes for viaducts, Th.e 
reinforcement of the foundation shall be eleGtricaHy connected to the 
reinforcement of the piers and the viaduct segments. 

1 ),z ·i .I 
; 

J . 
~-'\ 

' ~ 

~:-u -~1 

ommende ~ for 
su ring pur~ose 

i ' I I .A 
L 
i I 
I I 

-
__ ______ ..__ 

- -_L 
p [IQ 

' 
...... ...._ J/ ~ v 

~-(_ / 
r1 

) 

/. 
/ 

/ 

I 

C m~·s . E(ln nec1 ion 

Pier 

A 

~ 
Earth In 

/ 
k 

'--., -.... l/ 

Hand ra~ 

Connecting ~al:l le 
(if nece~s.ry) 

Q reba1 

• Eatlhlng tern~ nal 

• W01lded conn(;mtion·-

• E~rth illq rehar we.ldaq 
ra cros:!!: t:cmnBcHon 

o Earlh wire 

Q Pfle 

·s.eotlon A - A 

Figure 8w5• Schematic: earthing connections far reinforced concrete viaduct 

The required number and cross-section of the rebars used for earthing and the· 
earthing wires have to be designed w iU1 respect to ·tile maximum earth fa:ult 
currents of the AC and DC installations on the viaduct and wlth respect t0 
I'Lghtning protection and with respect to the requ:i remsnts far stray cwrent 
protection. AU thrBe items·are subject of detailed design. 

Earth ing terminals for earthing measurements and bond;:; a:re recommended at 
approx irmzi.tely two metre a,bove ground level of the piers of viaducts and wtthin 
the cable ducts at the top of the viaduct. 

An air termination network must also be erected according to the requirements of 
LPS [7]. 
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Ffgure 8-6 shows typical earthing measures for ex[s1lng overbridges. whicl1 are 
located fu lly or partly in the OCL aod pantograph zone·, In gen eral ~ the same 
measures apply to new-bui lt overbridges, while there is ihe chance to implement 
some of the measures embedded to thf!" concrete. 
The voltage between the protective measures of the ove·rbridge and the running· 
rai ls must be limited by a voltage :limiting device. 
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a.2.1 a Low voltage power supply rooms 

Tl1 e tract ion and s.s rvrce power sup ply rooms and power sub.stati on bu i Id tn gs 
shal l have a foundatlon e:arth electrode as specified in secUon 7 .2. 

In rooms contain !ng power t ran s.fOI'm e rs or switch gea U1e floor rei nforcsme n t 
shall be used for internal potential grading. 

Th is shall be connected to the foundation eartf1 e l ec~rode- by we1d'ing·. 

Earthing terminals as described ln chapter 7.6 shall be provided near to each 
corner of the rooms. Additional earthlng terminals shall be provided at the outside 
of the b.ullding near to .each corner of the building and according to the 
specifica1ion of the power supply·subsystem (lot). 

~ · 11 .::-..;::nfhnq h:n 11rd: ll 
r.!Xd:.r.nr1 ~ l;i':i:ldinn lo 
r.a 4ui1 £:!J II~II~ Cl '!'<tiU . f!Q. 

W.cl:lhll mnmiOC IIu 

i l n,.....a!IPD~·nn,R d_!.ir,tnJilDIJ J0m ol l:tihllnU 
r~ lr-'\nr<lnrrnat ~lnllnn f~"ll 

Figure·B-1; Earthin9 & bonding pf fow voltage power supply rooms 
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The technica l mams of eacl1 subsystem must :include at least one earthing 
terminal about 

30 cm above surface of floor leveL 

The locations of earthing terminals will be defined in the re lated drawings aft:er 
detailed design. 

The technical rooms of the subsystems signalling and telecommunication must 
have an arrangement cif some ea thing terminals acc·ord·ing to their .specific 
requ i 1·em ents. 

The necessity of separated earth terminals from the foundation earth electrode 
wlll bs clari1ied during the detailed de·sign too. 

foCI IIillcOil! Cl"" oonc>.•:¥r~ 
_,...~ ":n11d•oy Lto ,~~.u "'"Mnls ~I LP~ 

t-----------·~ 

W~hfAI;i r.r:nm:u:lmn 

E"rlh ng i '"".....J 
~u na.:h ~1nar 

T~ll !i: II ISi i,~ l ttJ 
8.. Si!Jncllng ROOn1 

l:h::ndlng mlng C'CI! L'lJL:I:.i r 

/ 
/ 

:/ 

Figure 8-8: Earthing. & bonding of technical rooms 

8.2.12 Power supply stations 
Power supply stations shall as a minimum consider the earthing requirements of 
chi:tp·ter 8.2. ~ 0. Furtl1er requirements tor Power 8ubstations will be derived irorn 
the studies prepared by the power supply subsystem during the basic design 
phase. 
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Depot b uj I din gs shal l be eq ui pp~d wlth a. structure earth according chapter 7. 2. 
In ~h e depot and workshop area the return circuit shall be insulated against 
structure earth simifar to the. main line. 

Potential ai'fferencas bet\lveen the structur.e earth of the workshop area and 
the retllin circuit cause restr tct~ons to operation and service activities. 
Therefore the retu rn ci rcu it and the structure earth shal l be con lected. The 
connection between the return circuit and the structure earth shall be made 
cen-tral ly at one point 

In order to avoicJ non-permissible touch voltages caused by the train 
operation on the· main line and to reduce stray currents the running rails and 
the structure earth of the depot and workshop area have to be separated 
from the main line track system and structure and the depot and workshop 
areas are supplied from separate traction rectifi:ers. 

All Individual earthing installations and conductive parts of the depot and 
workshop area shatl be equipotential bonded. The totality ofali earthing 
instaUations connected to 'the equipotenHal ~onding conductor forms the structure 
eart11 of the depot and workshop area. 
Add itionall y tor all major-workshop equipment te rm inals far direct earthing at the 
structure earth shall be providedl li kCll under floci.r wheel lathe, wheel press, 
maintenance platform, crane rails. etc. 
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9 Stray Current Monitoring 

B{Wnger BP! get - S rP.rrrt91l . Ct:tfiSc.llfiUit l 
Edlnbt~rgfl Tl'am Nel wail( 

:J 1"" Mard 1 :wan Submrss ron 

Generally, the di rect measurement of the cummt flowrng through earth, in DC 
railways known as stray curmnts, is not possible .. Current diffe1er1t ial 
measurements between contact and running ra ils are complicateq to be done, 
especially if the parallel feed ing of substations 1s use. d. 

The continuous measurement of rai l potential, e.g. imp~emented in substations, Is 
a practical possibi li ty for the assessment of stray current behavlor wUhout 
increasing stray currents. 

Taking refe rence me'asurements fa a functioning system. the actual stray current 
situation and the rai l potentials relat[ng. to that are recorded. Afterward's, along the 
entire line voltage monitoring during operation can be easily perforrned tor 
comparative purposes. 

This method does nerther affect the current .distribution nor the rai l potential in the 
return system. 1t can be implemented without high costs, because in many cases 
the required measuring equipment can be installed in th.e sub$tations. 
Furthermore the SCADA system must be prepared 'for the data transfer to the 
operation control centre (OGC). 

The SITRAS SMS stray-current moni.toring system is u.sed to monitor the track 
potentia:! of DC railway networl<s. 

This system permits evaluation oi U1e stray-current conditions of the track and the 
early detecUon of insulation deficlendes, thus enabling measures to be taken to 
prevent damage due to stray-current corrosion. 

• Continuous monitoring of track potentials during operation 

• Automatic !locat ion of Insulation deficiencies 

• Representation, .archiving and .analysis of track potentials in a central 
evaluation unit 

• Transmiss,ion of measured values via the communtcatlon network, 
existing networks can be used 

• No lnterference with stray-cum;mt conditions because SITRAS SMS 
'is based on potential measurement. 
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10 Overall sing le line, diagram 
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Bi111rt~f?l f3~U9fH Siemens Cl ns 1 rwm 
Edmlmrgh l ram Ne1Lvorl1 

31"1 Mmch 2lJI1R S.l,)mls!Viun 

1 Compliance to proposed Electromagnetic Compatibility 

Management Plan 

We wi'll follow the prinolples outlined in the iiEJectromagnetlc CompatfbiUty 
Management Plan" ULE90130~SW-SW-SPN-00058V5 , the "System Earth it1g 
Policy~ ULE9013D·SW-R,EP-00071 V2 and the ''Code of Practice fo r St:ray Current 
Corrosion Control'' ULE90130~SW-R EP~00006V2 . These documents-are in line 
with appropria,te European standards, mainly ths EN 50121 and EN 50 '122 series. 

The main principle is to prov~de -one common earthing .system f.or all purposes 
induding electri cal safety~ lightning pmtection, stray current protection, EMG 
aspect-s and atso functional aspects. The earthing system shall apply the meshed 
design to minimize vo!tage diffare-nees between any points in t11E:~ system, Whicll 
impmves safety, EMC performance a.nd min-imizes s·tra:y currents at the same time. 
The conductive bui lding: structure like ste.e1worl< and structural reiniorcement shal l 
be part of the earthing system. 

The. whole traction system Wil l be insulated versus earth and bu itding structure, 
including the running rai ls. and everything connected to the runnin.g ra ils or the 
return c ircuit. 
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8 RGIER 

I Abbrevl t lon . 

AC 

AIR 

AFC 

BAA 

BAS 

BBS 

BDE 

·OOT 

CAP 

CCA 

CCTV 

CAE 

CEG 

CGE 

c.oM 
cos 
CRT 

DC 

DEH 

DKE 

DOP 

DTS 

EARL 

E&M 

EOP 

EMC 

EPS 

ERQ 

ETN 

FOW 

GDE 

Altarnab:! Cu rent 

:Edlnbu g Airport (station) 

Autom t c Fare Go lectio 

BriUsh irport Authority 

alfotJr S reet (station) 

B IHng r Berger- Slernens (Consortium) 

Bank! ead Drive (substation) 

Ud Own~Operate-Transf.e 

Carol ne Park (station) 

Central GontroJ Room 

Closed Circutt Television 

ea the d raJ (substation) 

City of dlnburgh Councl 

Crag em (substation) 

Communications 

Ba oord Street (s•ation) 

Crewe Toll station)' 

D lrect C u 1-rent 

Depot Halt (staff only} 

Developed Kinematic 1 nvelop 

Degr d Opemtlon P an 

D'g I Tran-smission System 

dinburgh Airport Ra, il Unk 

Elactl·lcal and Mechanic~ I 

dlnburgh Park Central (stallan· 

ctro-Magnetic Compatibility 

Ed nburgh Park s•ation 

Employers Bequirements 

Edinburgh Tram Ne'lworl( 

Foot of the Walk (stati on)' 

Gog · Depot (substa jo 
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GD-J 

GME 

GOG1 

GAS 

GRW 

GY 

HAY 

HMRI 

HTE 

tPE 

IPR 

IT 

ITN 

JDE 

JRC 

LoO 

LRT 

LA V' 

LSE 

LTS 

LV 

LWE 

MDR 

MMI 

MOl 

MUD FA 
MUR 

NER 

NSA 

O&M 

ace 
OCD 

OCL 

GugarDepoiJunction 

Granton Mains East (subs1al n) 

Goga mum (station) 

Grantcm (station) 

Saltire Square (statfon) 

Gyle Centre (station) 

1-1 ayma ke~: ( statto:l'll} 

He Majesty's Railway Inspectorate 

Haymarkel Terrace (substation) 

lngl ston Park & Ride (s st 1ion) 

lng11islon Park & Ride (slatron) 

lnf,ormatton T,echrml1ogy System 

Invitation to Negatiote 

Jenner's DB-pository (substation) 

o nt Revenue Committee 

lmils of OB\11-ation 

ight Rai Transit 

Light Rai1 Vehicle 

Lotth Sands (substation) 

Local Transport Strategy 

ow Voltage 

Leith WaJk (substati on) 

McDona!d Road (station} 

Man Machine ,Interface 

Memorandum af infnrmation 

Multi-Utilities Divers ·an Framework Agraemenl 

Murrayfield SmcDum (s ation) 

Newhaven {station) 

St. Andrew Sqllillre {station) 

Operation ami Mafntena·nce 

,0 pe ratlon Control Centre 

P. rt at Leith (station) 

OverhemJ Oontac,t Line 

USB00000088_0177 



B ll fl NG~ I BER·G,ER 
r.wn 

OCT 

OLE 

OM 

OpCon 

ORS 

PA 

PABX 

PHP 

PEHP 

PID 

PIP 

PIS 

PPI 

ppp 

PSW 

PVR 

RDA 

ROGS 

RO.J 

ROTS 

ROW 

ARE 

,RST 

RVAR 

SCADA 

sec 
SOS 

SIG 

SGA 

SHP 

SRN 

TCU 

TEL 

B•lr1rJyer B iJJGf SiemEns Goll51Jolmm 
ErHuburgl1 Trai?J NeHv rh 

3 J 1 /Hoi'CJt 2001:1 SulJtJJ issfou 

Ocean Terminal (stalion) 

Overhead Une Equipment 

Regular Operation Mode 

Ope_rati on Concept 

Operationa;l Radio System 

P ubllic Add re ss System 

Private Automat ic Branch Exchange . 

Passenger Help Polnt 

Passenger Emergency Help Po~nt 

Passenger Information Display 

Ptcardy Place (station) 

Passeng:~r Information .System 

Point Position Indicator 

Public-~ riva te~ Partnership 

Princ~ Street (statipn) 

Peak Veh'ide Requirement 

Roads Demarcation Agreement 

Ra ilway and O~her GUided Transport Systems 

R osebu rn .Junction 

Railway and other Transport Systems 

Right-of -W !3-Y 

FH.Jsse ll Road (substation) 

Roiling Stock 

Ra U Vehicle Ace es sl bil ity Rag u lation 

Supervisory Control and Data Acquisition 

Supervisory Control and Communications 

System Design Services 

Srgnall in9 

Bankhead {station) 

Shandwick Place (station) 

Saughton (station) 

Train Control Unit 

T ransp o 1t Ed i nb urg ~l Ltd. 
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Glv•l 

E tie 

TMA 

TOR 

tph 

TPDS 

TPS 

TPSS 

Tram eo 

Transdev 

TRS 

TRW 

TSA 

TRO 

TTRO 

UPS 

UTC 

WGA 

YOP 

BiWngm Brlf!JCll • iemcm:. f on50liWm 
EcJjtflmt gll Traw Nehllui'H 

J 1 1 fl·1ar 11 2tJ08 Subwis~ivn 

Transport In tiates Edinburgh or fi.e Limited. tie is 

the cl ient fo the Edinburgh Tram Network (TN). 

Tram M a irrte n.ance Ag 1·eem ant 

Top of Rail 

trams per hour {per direction) 

T ram Posltion and Detection System 

Traction Power Supply 

T raction Power Substation 

1Rolllng Stock Supplier 

Transdev Edinburgh Tram Limited (TETL) 

the Edinburgh T ram Network (ETN-) Operator 

Trunk Radio System 

Track. Work 

Tram Supply Agreement 

naffic RegulatiQn Order 

Temporary Traffi c Regulation. Order 

Uninterruptible Power Supply 

Urban Traffic Control 

Pilton (station) 

York Place {crossover) 

I I 1//11 If"' ) f1 0r.1 f, I I l r '17• i.'/'f 
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Key Data 

Item 

Track .lengths; 

Phase 1a 
Phase 1b 
tota l 

T rack conf1guration 

Tramway configuration: 

inteQrafed on·street 

segregated on-street 
off-street 

l-Ine lengths (from I to station centre) : 

Line 1: 
Phase I a: Newhaven - Haymarket 

Phase 1 a+ 1 b: Newhaven - Granton 

Line 2: 

Phase I a+1 b: A[rport- Ocean Termina 

Number of Tram stops (networl<}: 
Phase l a 
Phase 1b 

Number of T ram stops (line): 

Line t 
Phase 1a: Newhaven - Haymarket 

Phase 1a+1b: Newhaven - Granton Square 

Une 2: 
Phas.e 1 a+ 1 b: Airport - Ocean Terminal 

Track gauge (Standard Gauge) 

Rail type 

Direction of trafHc 

Directiofl Cohvention: 

Airport- Ocean Termina l 

Ocean Terminal - Ai:rport 
Granton- Haymarket 
Haymarket ~ Granton 

Maximum gradient, desirab-le (exceptiona l) 

Minimum radius on li,ne, deslrable (.exceptional) 

Blltlrry 1 Borgr>1 • Siemens Ccmsartlwn 
Erlln lwrgl1 Ttam Nel '-'Otli 

31'1 March 20IHJ ~ 11lm11s.sion 

C ha ract eristic 

approx. 18.8 km 

H12Qrox. 5.5km 
.approx. 24.31<m 

double track 

approx. 25%, 

approx. 5°/o 
approx. 70% 

7.2 ·1<m 
13.5 km 

17.B km 

31 
22 

9 

12 
21 

21 

1,435 mm 

UIC 60 

Left-hand 

lnbound 
Outbound 
In bound 

Outbound 

5°/o (8%) 

50 m (25 m) 
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lE Maximum operating speed: 
Non street running 
street running 
depot 

station platforms: 

plattorm styh~ 

length 
minimum width 
lieight 

Servrces Hours 

Average dwell time at ttamstops 

Headways in peak hours (Standard Scenario): 

8&·8 trams per hour (tph) 

Desi1gn headway (+50%) : 

12& i 2 trams per hour {tph) 

Layover at terminals: 

minimum layover time 

at Airport (at 8 tph) 

Operational Journey Time Allowance: 
Newhaven - Haymarket 
Ocean Terminal- Airport 

Newhave·n- Granton 

Maximum Journey Times (required}: 

Airport - Ocean Terminal 

Grantori ~ Newhaven 

Total Run Times: 

ocr - Al R /Am R acT 
NER - GAS I GRS- NER 

NER - HAY I HAY - NER 

Minimum. round trip times: 

OCT -AIR-OGT 
NER- GAS- NER 
NER - HAY - NER 

Signalling System 

~ngn 1nl ,J 

Biffioge1 Berger- Siem""ll5 Con:i£11f/Um 
Edmbu1glr T mm Nail mic 

:.11" 1 il-'la1 c 11 20118 r:; o1Jm1ssi r r 

so km/h 
50 km/h 
15 kmlh 

centre and side 

43m + 2m -stopping tolerance 

centre: 4m , side: 3m 
low level 

05:15 ~1 (first tram) 

- 00:45 h (last tram) 

25 sec 

7.5 min (each line) 

3.75 min (on common sect ion) 

5 min (each line) 

.2 .5 min (on common s~ction} 

4 m in or 1 Oo/o of run time 

7 .5 mln 

1 

1.5 min 

1.5 min 

45 sec 

42 min 15 sec 

3.9 min 30 sea 

48:50 I 49:40 

45:04 I 43:56 
29:i 3/ 29:07 

1:50:55 
1:37:22 

1:06:20 

1
1 ~ I I ne -of-si gl1t ope ration, 
t ran1 prjorlty ,at s1gnal 
controlled junctions 
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r..~ll 

I 

I 

Fleet Size: 

Standard Scenario 8&8 trams per hour (tph) 

Train Mileage (per tram and year} 

(Standard Scenario 8&8) 

Tra in dimensions: 

length 
width 
height {above TOR, lowered pantograph) 

f loor height {above TOR) 

Train capacity (places): 

seats 
standees (a.t 4 pers/m2) 

total 

Service brake rate 

Hazard brake rate 

Traction Powa1• System 

Billinger Bcrgcr Simnarr. Consul rlum 
EdTrrburgl1 Tram Net.vmh 

:n~1 MRrcll2lHJ/J SulmHssiCJn 

Phase 1a: 27 
Phase 1 a+ 1 b: 31 

Phase 1a: 96,167 km 
Phase 1a+1b: 105,600 km 

43.5 m 
2.65 m 

3 5.5 m 
300-400 mm 

80 

190 
270 

1.2 m/sec:~. 

2 .5 m/sec:! 

750 V DC, Overhead Une 
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CW!I 

s 
1 I nlroduction 

B•lfiJ 1. Pi B rgm Sit' tilE' liE CO""'''I'IIWII 
EtlfjJfJUrg!J Trnm N~l vo1ft' 

:11"1 Jt.·),·ucJT 2aaa Submissioll 

Subject ot this Outlfne Operation Concept ls the Edinburgh Tram Network (ETN) 
System. The Operation Concept 1orms U1e overall basis for the operation cif the 
proposed Li.ght Rall Transit (LRT) System. The system engineers as well as the 
separate sub-system suppliers. wil l use t11s information given in this Concept for the 
engineering planning of the different systems.an:d sub-systems respectively to 
consider aH kind of daily tram operat ions. 

Thiis Outlrne Operation Cbnc~pt does not replace the operation plans or the general 
ru lebook and operatronal manuals1 which have to be developed by tl1e Operator in 
due course of the project e xe c u t,Jon. 

The descriptions, feati,Jres and requirements mentioned in this Outline Operation 
Concept appl,y to the specifications as laid down in the Invitation to Ne.gotiate (ITN) 
and t he Employer's Requirements issued by tt1e T ransport InitiatiVes Edinburgh 
(tie) ; 

This Outline Operations Concept deals with the requirements for the Standa,rd 
Tenderto design and build the whole Edinburgh Tram Network, generally ass.uming 
a tram fre.quency of 

8 trams per hour betwBen the Edinburgh Airport and Ocean Terminat 
and further · 

8 trams per I our hetween Granton and Newhaven. 
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The Edr11burgll Tram Network is being deve~oped under the Edinburgh Tram Acts 
as a. two l.ine system comprising : 

• Line 1: 
A north Edi·nburgh loop connecting the city centre with Leith, Newhaven and 
Gra 1ton and pass ing through the Waterfront Development Area. The route will run 
from Haymarket along. the former Roseburn rai lway corridor, along the shore front 
to Ocean Terminal Shopping Centre and onwards, to Leith returning to the city 
centre via Leith Walk. The mute through the city centr·e will be via Princes Street. 

• Line 2: 
Tl1e line starts at the ,shore front at Ocean Terminal, will run to Haymarket and 
follows a westerh corr,idor 'from the cfty c.entre to Gyle, Edinburgh Park and the 
Airport. A future spur will lead to Newbridge. Tl1e preferred corridor approximately 
follows the main Edinburgh - Glasgow ra ilway line between Haymarket and the 
new station at Edinburgh Park, then heads north west to the Gyle, Gogarburn and 
tt1e _Airport respective ly Newbridge. Most pari: of the· route along the western 
corridor wi ll be fu lly segre·gated from other traffic. 

Transport Scotland and CEC l1ave developed a prroritisat!on of separable phases 
from the two line system, as outlined below: 

• Phase 1a: Newhaven to Edinburgh Airport 
• Phase 1b: Rosebum to Granton 
• Phase 2: Granton to Newhaven 
• Phase 3: lngliston to Nawbridge North 

The Edfnbl.lrgh Tram Network re fates to construction works for Phas.e 1 a -and 
Phase 1 b only. 

Future Phase 2 wi ll close the loop for Line 1 along the sea. front between 
Newhaven and Granton lnc.luding provision of Lower Granton Road stop. 

Future Phase 3 will extent line 2 op.eratfon from lngliston Park & Ride to 
Newbridge North. 

Fut1hermore there are plans to add a Line 3 section starting from the junction of 
Priohces Street/South St. Andrew Street to Royal I niirma1·y. 

The track lengths of tr1e Edinburgh Tram Network are: 

• Phase 1 a.: approx. 18.8 l<rn 
• Phase 11;:1: approx. 5.5 krn 

F:igure 1 shows the line configuration for Phase 1 a and Phase I a+ 1 b. 
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Figt re 1 ~ Li n~ Configuration (Phases 1 a and 1ll) 

The line lengths and H1e number of tramstops fot Phases 1 a. and I b are st1own in 
the fo llowing tab le. The line leng·ths are valid froni centre to centre of terminal: 

Line from terminal Line length No of averag.e 
to terminal . tramstops stop distance 

Line 1: 
Phase 1a NER -HAY 7 .. 2 km 12 655 m 
Phase 1a+1b NER - GRS 13.5 km 21 675 m 

Une2: 
Phase a+1b AIR -OCT 17 .61(m 21 880 tn 

Tablet Line lengths and number of tramstops per line 
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The ETN wil l operate as a lfne-of-sig-ht' tramway wiH1 tram priority at signal. 
controlled junctions (sae Track Layout). 

The route in th·e city from Newhaven to Haymarke.t and trom West Granton Access 
to Gran ton Square runs mainly onmstreet Witfl varying degrees at segregation. The 
Rqsebur.n corridor is a segregated off-street al ignment shared with a c'ombinad 
footpath and cyclewa,y, Most Of me route between Haymat:ket and the Airport i.s 
segregated fmm road trafff.c. 

Tt1e Depot will be lo.aated a.t Gogar adjacent to Line 2. The Depot willl be part of 
Phase 1 a constru_ction. · 
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lnformatlon on system ddership (passengers per day and/or hour) and/or maximum 
llnl< loads (passengers per hour, direction) are not given. 

lt is assumed that ali i Transport-ModeiUng and patronage and revenue fo recasts 
will be performed by the SDS-JRC Modelling Suite : BBS wil l addtess relevant 
requirements as defined from the SOS Agreemer1t with tie. 

The line capacity is determined by the given headways of the Standard Tender 
Servicr;:rScenario 8&8 and tl1e ca_pacity of the proposed 43m trams. 

4 Tr.amstops 

The Edinb~urgh Tram Network (Phase -la+1b) comprises a total of 31 tramstops 
{stations), t:l1ereof 2.2 for Phase I a and 9 tramstops for Phase 1 b as shown in 
Table 2. An .additional halt for staff on ly will be located at Gogar Depot. 

Tr-ansport lnterchang:es to -other transit modes will be provided at 

• Edinburgh A i rporl 
• lhgl iston Park& R!de 
• Edinburgh Park Station 
• Haymarket 
• St. Andrews Square 
• Foot of the Walk 
• C rew Tol l 

All tramstops are equipped with low leve l platforms. The platform height will match 
the requirements of the tram to ehsure level access in accordance with RVAR (Rail 
Ve.htcle Accessibi lity Regu lation) , 

Platforms will be long enough to cater for nominal 43m long trams. A stopping 
tolerance of +1- 2m will be allowed for in the platform lengtt1. S ide platforms will 
have. a minimum width of 3m, island platforms 4m. 

Ectch p latform wiU contain facilities to provide the passengers with weather 
protection ln the torm of a canopy or shelter. 

Each shelter wm inc.lude the fo llowing components: 

• Passenger Help Point 
• Passenger 'Emerg-ency Call Point 
• B rai I lie assistance 
• Ughting 
• Information Pa.nel 
• System Logo and Stop Name 
• Perch ra il'/se.at 
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1 AIR 
2 IPA 
3. GOG 

DEH 
4 GYL 
5 EDP 
6 EPS 
7 SGA 
8 SRN 
9 BAR 

10 _!~LUR 
-n HAY 
12 SHP 
13 PSW 
14 SAS 
15 PIP 
16 I MDR 
17 BAS 
18 FOW 
19 cos 
20 OCD 
21 OCT 
22 NER 

23 GRS 
24 GRW 
25 CAP 
26 WGA 
.27 CRT 
28 WGH 
.29 GRA 
30 RAD 
31 ROS 

Tramstop (StaUon) 

Phase 1a 
Edinburrgh Airport 
I ng 'jston Pari~ & Ride 
Gogarburn 
D~pot Halt (staft only) 
Gyle Centre 
Edinburgh Pati< Get!Ual 
Edinburgh Park Statlon 
Bank head 
saught.on 
Balqreen 
Mu rrayfi e ld Stadium 
Haym~rket 
Shandwick Place 
Princess Stfeet 
St. AndrewS uare 
Pkardy Place 
McDonald Road 
Balfour Street 
Foot of the Walk 
Bema rd Street 
Port of Leith 
Ocean TerminaJ 
Ne.Whaven 
Phase 11b 
Granton 
.Sal.tire Squar0 
Carol I ne Park 
West PHton 
Crewe Toll 
Telford Road 
Craiglelth 
Rave!ston 
Roseburn 

BiUinge' Berger- Sreme"s Consw U! UII 
EcJml.Jutgll fwm Now.:ark. 

3 I <.~ Mart: ll 2CJV Se lllrl!PSSII:Ifl 

Platform Style 

I centre 
2side 
2 side 
2 side 

I 2side 
2 side 
2 side 
2side 
2.Side 
2 side 
2 side 
2 side 

1 centre 
1 cet1itre 
1 centre 
2 slde 

1 centre 
1 centre 
2 side 

l centre 
1 centra 

1 trentre, 1 side 
2 side 

1 centr0 
2 side 
2 side 
2 side 
2·side 
2 Side 
2 s~d e 
2. side 
2 side 

Tai:l le 2: Tramstops: Locations, Platform Style, lntel'changes 

C I osed Circu it T a I evi si on ( CCTV) wn I be p rovided on each platform to en ab I e 
coloured pictures to be displayed at the Control J~oom and other CCTV monitoring 
authorities. 

Loudspeakers (Public Address) will be provided at ea,ch lighting po'e location and 
wi thin the shelter to enable passengers to rece ive audio messages. 

Bench seats wfl l be pos~tioned on eac~1 platform and wittl,ih each shelter a perch 
raH/seat. 

USB00000088_0188 



B ILFI NG~ I BE RC IE R 
l.i~i1 

Tic!(.et Vendi g Machines t(TVM) andfor ticket validators will br! located withjn o 
adjacanllo I e sheUa·lfS. Tlcketing equipment is not \!Wth~n the scope of BBS 
Consortium. 
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The Netwo(k Diagr.a,m (Schematrc Track Layout) is shown in Annex 1. The actual 
track layou.t incluiles 44 turnouts (without Depot area), automatic and manual 
operated (see. Track Layout). 

The whole .Edinburgh Tram Network wi ll consist of do.ui:Jie track. nack g§luge ls 
I ,43.5 mm. The-maximum operating sp·eS'd wil l be BO kmlh. 

Minimum desirable ho!rizonta.l radius on running lines and in depot w ill be 50m , in 
exceptiona:l cases 25m on running lines and 20m in depot. 

Maximum desirable gradient value is 5%, e~csptional Urnited ya lue 8%; 

The network differ various tracl<-categories ·as (0/o of totall track length) 

• lntegratBd on-street tramways (25o/o) 
• Segregated on-street tramways {5'%) 
• Off-street tramways (70o,/o) 

The design of the network Wil l aUow services to be turned bad at the locations 
dstafled in the following .table: 

ID Turnbaek loCrllltions 

EPS Edinburqh Park Statton 
HAY Havmarket Yards 
SHP Shandwick Place 
YOP York Place 
FOW Foot of the Walk {Leith Walk) 
OCT Oce-an Termina l 
CRT Crewe Toll 

Tab le 3: Tmnback Locations (crossovers) 

The tu rnback facllities w ill allow special m9- iritemmce working at certa in tim!3s pf the 
year and irldivldual services.when sections of the System wi ll be dosed for example 
for Hogmanay, ths Edinburgh festival and other .specla.'l events and festivals. 

Trams are·.also ·anowed to be turned back at G:agar De~ot. The facility to a.11ow th is 
will be provided, An additfonal Sldlng is located at: Haymad<et (HAY) for turn back. 

The termina ls Edinburgh Airport (AIR), Newhaven (NER) and Gra.nton (GRS) are 
arranged with double-crossovers· in ·front Ocean Termina l (OCT) inc ludes an 
addit!ona.l (th ird) track for reversing_ o1 Line 2 tram~. 

At Edinburgh Airport (AIR)j ·ocean Terminal (OCT}, Granton {GRS) and Haymarket 
{HAY) faciliUes wi ll be provided for driver comfort breaks. In additi on~ crew change 
·facilitie-s "Wil l be provided at. the Depot Halt (DEH) and at Haymarket (HAY). 
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6 Operating Hours, Servlce Patterns and Frequencies 

The Edinburgh Tram Network wi ll support-a daily service, aH year around. The time 
!ler1ad between the last tram returning to the Depot at night and the first tram 
leaving the Depot in the morning is a ntlcipated with 411rS 30 min. The operating 
hours are anticipated between 05:15 and 00:45. 

The proposed servl c e patterns for the L i hes 1 and 2 are based on the headway 
soenario for the Startdard Tender. Fig_ures are to be understand as 'trams per hour' 
(tph) par direqtion: 

• Standard Scenario~ 8 eSt 8 tph {7.5min & 7.5mln) 

This Standard Scenario giv~s 16 tph (3.75min) on the common llne section iri the 
city between Ocean Term inal and H ayrnarkel. 

Tram·s wil l be co-ordinated betvveen OCT and HAY to give an even service pattern. 

The servjc·e scenario is based on following assumptions and conditions. 

• Edi.nburgh Airport se·rvice trarn frequency is ramped up/down fmm Ocean 
Termin.al. Gm.nton (Phase 1a & 1b) or Haymarket (Phase ia only} service tram 
frequency rs ramped 9:own u p/dowrt f r·om IN ewh aven. 

• Trams 9oing into ssrvic:e between Gogar Depot and Ocean Tenri inal/Newhaven 
w ill run ' in servlce' from the Gyle, (f·irst tram Gyle to Ocean Termina l approx. 
05": 15 Monday through Saturday). 

• Ha ymarket or Granto n s1::J rvice t:ra.ms goIng out of se-rv ice r running betwee·n 
Haymarke.t and Gogar Depot wiU run 'in r=;~rv ice' as far as Gy!e. 

• E:dinburgh Airport service trams going ·out of service wiU run 'In service' from 
Ocean T e rml nal1 to Edinburgh Airport with a short tdead run' from Edi n b u rgb 
Airport to Gogar Depot. · 

• Service proposals are based on the requirement to aJways ilave a tram present 
at the Ai rport tram stop, 

• The period of time between the last tram returning to the Depot at night and the 
first tram leaving_ the Depot in the rnornin.g is a bout 4hrs 30min, Consequently 
the maintenance window wli.l al!ow work on the· System intra.structure. for about 
3h rs 45m in, de pehdrng on loca t.i on each night and allowing time f·o r t·h e 
h11p lementation and w ithdrawal of 1solations. 

The network wi 11 be tutu re. proofed wfth the trams per hour 'i n.c rease d by 50% 
throughout, resulting In: 

• S tandard Seen ado: 12& i 2. tph (5mfn & 5min) 

ihese increased frequsnc:tes msuJt in .24 tph (2.5min) on tile common section In the 
city between Ocean Terminal and Haymarket. 
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The maximum operating speeds wi ll be: 

• Non-street running: 
• Street running: 
• Depot: 

so kmfh 
50 krn/h 
15 km/h 

The average dwell time at tram stops is 2S sec. 

BltfitryPt 8P-f9l!l • Sfllmfins Consortmm 
Er.Jmbw!JII TitWJ NehvoJ' 

31"1 Ma rch 2mm L rrbm1ssian 

The·fol lowing limes stated are deri ved from Employer's Requirements. A runtime 
'S.imulation wil l be carried out by BBS Consortium to demonstrate and confirm the 
requ ired end-to-en.d j:ourney tlmes. 

The required maximum journey times for the ETN, quoted as operational journey 
time including dwell fimes of 25 sec at each tramstop wrll be as fol lows. 

• Phase la 
• Phase 1b 

Airport to Ocean Terminal 
Granton to Newhaven 

42 min 15 sec 
39. min 30 sec 

An operational al lowance wil l be added to the developed runtime to ensure a robust 
operable timetab le is c::onstructed: 

Operational journey time allowance: 
Newhaven to Haymarket 
Ocean Terminal to Airport 
Newhaven to Grariton 

• layove1·: 

1.5 min 
1.5 min 
45 sec 

4mln minimum or 10% of timetabled runtime, w ll ichev~r is greater. 
Exception. At the Airport tra rnstop a tram is req u1 red to a!wa ys be present. 

The Depot halt at GoQaT wi ll be the location where drivers changeover. 

BBS Consortium will contf.nue to develop and refine the runtime model as the 
design progress·es and provide updated reports demonstration that the maximum 
run times (journey times) can be achieved. BBS will .also prepare a model for 
electricity consumption linked to the run time model. 

The fo.llowing Table 4 shows the results of pre liminary ca lculations of the minimum 
round trip times as obtained from the revised Employer's Requirements, Part 2 
Ope.rations and Performance: 
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Runtirne-
Minimum layover time 
8&8tp.h 

MinimL~m round tip thrle 
8 ·& 8 tp tl 

Time Elements 

Runtime. 
Minimum layover time 
8 & 8 tph 

Minimum round tip time 
8 & 8 tph 

Bi iUnget Be-rger Sfemp,oos Cntl:ttlt-lmm 
E:dmburgh Tn1m Nolwm k 

3 r'"' Mard1 20n · S1JIJ1mssw1l 

Line 1 Line 2 
Phase 1b Phase 1a+ib 

NER-GRS I GRS-N ER OCT-Al R I AIR-OCT 
00"45:04 I 00:43:56 oo:48:so I 00:49:40 

NER 00 : 04:~ 5 OCT 00:04:55 
GR.S 00;04:07 AIR 00:07:30 
Total 00:08:22 Total 00.12:25 

01:37:22 01 :50:55 

Une 1 
Phase 1a 

NER~HAY I HAY'-NER 
00:29:13 I 00:29:0l 

NiER 00:04:00 
HAY 00;04:0Q 
Total 00:08:-00 

01 ;06.:20 

Table 4: Round Trip Times for Lines 1 and 2 - Standard Scenario 8&8 
(refer· to Er'nployer's Requirements Part 2 Oper8,!Uons and Performance, 
Section .2 .7.1.3) 
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Based on the. minimum round trip times determined above. the Peak Vehicle 
Rsqulrement ( PVR) and ~he total tram fleet stze has been calculated as'Tollows 
(refer to Employer's Rel:juiremenls, Part 2, Section 2.7;2): 

Line 1 Line 1 L..ine 2 
Standard Seen ario 8 &. 8 Pha.se 1a Phase 1b Phase 1a+1 b 

NER~HAY NER~GRS OCT ~ AIR 
l.,leadwav 7.5 rn in 7.5 min 7.5 min 
Trams per hour (tph) 8 8 8 
rvlii nimum round trlp 'U1i1e 01:06:20 01 ;37:22 01:50:55 
Aotua I round trip tj me needed I :07:3"0 1:37:30 I 1:52:30 
to provide required headway 
Peak numbt:lr of trams 9 13 15 

Phase 1.a Phase 1 b 
Peak Veiliole Requ irement (PVR} 24 28 
O&M reserve 3 3 
Total.tram fleet 27 31 

Table 5: Fleet Size for Phas·e-1a and 1b- Standard Scenario B &. 8 

The total size inclu.des the necessary O&M reserve fm·standby, maintenanc.e, 
repaIr and t rainl ng. Th·e p rop.osed O&M reserve is 3 trams. 

Tile ·trams are required to have a minimum mi!eage oi at: least 1 oq,ooo km per year. 

Accord ing ~RQ the annual mileage basE;Jcl qn the proposed service patterns has 
been calculated as fol lows. 'Empty running' to and from the depot is included: 

• Standard See na rl o 8 & 8: 
Phase 1 a: .96; 167 tram khl per year 
Phase la+ I b: 105,600 tram km per year 
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9 ETN Sub .. Systems 

9.1 Trams 

The delivery of trams js subJect of the f4o lling Stock Suppl ier (Tra.mco) and not 
within the scope of the 88S CQnSortlum. · 

The trams w il l be articulated fn order io neg:otiate tl1 e track alignment. T11ey will be 
fu lly bi~directiona l and capab le at being driven from either ,end. They will have door~ 
on both sides. They wr11 be capable af being op~erated by one person. 

Normal .service trams witJ GOI'nprise on veh~cle, but trams wm be capable of running 
coupled together for the purpose of one tra:m recovering another tailed tram from 
any poin t on the System, An emergency c ou pier wil I be p rov1 de d at each end of 
each tram. lt wil l be used only, for hauling or propelring a defective tram. An empty 
~ram wi ll be capable of · both haufing and propelling another empty ·tram. 

The length of a tram unit wil l be a pp ro)!: . 43 m. The tram body wHI be ~ nominal width 
of 2.65m. 

According ·the Employe1·'s Requirem e11t the passenge~ capacity (places) of the tram 
wiU be: 

• Seated:: 
• Standees: 
,. Total! 

80 
190 (at4 pers/rn';l) 
270 

The trams wi ll be capab'le of being operated continuously for twenty hours in each 
d£~y. 

The tram will have 

• a maximum operating speed afBOkm/h, 
• a mini mum dp erati n g capabHity of at least 1 00 000 km per year, 
• a maximum ax[e, load at AW51oading: (s1andees a.t 8 persons/m2) of 12 tonnes, 
• a minimum of 66°/o adhesive weight on motored axles. 

The tram wil l be equipped with at least 4 pairs of bi-partlng sliding-plug doors: on 
,each side pf U1e vehicle for the passen,ger saloon. The minimum clearance width 
will be I ,300 mm. 

-n,e trams will be tltted wlth equipment to automatically Indicate the ir position to and 
communicate with the Operation Control Centre {OCC) . A voice radio system wil l 
be permaflently ava,Habl.e between the driver and the OCC. 

Rear-views wi ll be provided by CCTV equipment Automatic audible 
announcements for destination· and stops wil l be made by means or a drgital voice 
·announcement system·. 

The tram will be mted with slx externa.! destination displays, one at each end abova 
the ea b and two on each side. I nterna r saloon displays wi 11 be used to s!h ow 
tnformation concemfng the next stop. They will .also ~isplay the local time, and 
should also be able to display public service 'nformation. 
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Passenger alarm devJces wi11 also be located in the .saloon area. Theses devices· 
will ali i ow eo m mu n ication w ith the driver, 

The driver's cabs w I!~ tle air ~conditi an ed. 

9.2 Supervisory Control and Communications 

9.2~ 1 Tram Positron and D'etec:tion System 

The Tram Postt iori and Detection System {TPDS} will monitor the efflc ient and 
effective movement and overaii regulation of trams running on the Edinburgh Tram 
Network. T~DS wil l tncJude both tram borne .and trackside equipments. 

E.ach tra111 driver wi ll be responsible 1or saf,e· oJjeration using 'line ~of-sfg ht' 
principles, with the TPDS ldentitying and setting the correct rou{e ahead oi the tram 
and provid ing tram regulation and monlto ring facilit ies to Contra I Room Staff. 

Tha TP D S wu I collect in rea I time th erfo I tow.i n g. information fro m each tram for 
transtnlssitm to the· Contro l Centre~ 

• Tram number1 

• Tram run number, 
• T ram destination, 
• Dr~ver staff i clerit i ty n urn be r, 
• Driver duty number .. 
•· Tram i 11 se rvlce ( out of service .. 

The TPDS wil l provide · a number of tu nctions Wh ich wi 11 include: 

• T ram fdent ification, 
• Tram position on network (outsfd e depot}. 
• Tram prog.ress monitor, ng, 
• Route setting 
• Processing of manual and automatic 'Tram ready to start' and advance signal 

demand req~o.lests from trams, 
• Permit tram to saie~y transverse tram/road crossings, 
• Provide control led entry to and exit from U1e dep.ot f.acflities. 

On tl1e approad1 of a tram to each tram stop :and at the term i n i ~ where scheduled 
departure time w i 11 sI so be d is pia ye d, the TPDS wm prov1de updates to the 
Passenger Information Display system, via the Tram Management System . 

The driver of each tram wil l enter U1e deta i~s of journeys for ·t11e particu lar tram tar 
his. enti re operating day into the tram on-bos.:rd computer at U1e commencement of 
service. Any change to these data e.g. as resu lt of an Incident affecting the service · 
wi ll be in~t i ated by lh~ driver. 

Tramway s!gnal. heads wHI be posit[oned at all s ignal contro lled Track and Road 
Junctrions and Pedestrian Crossings .to al low optimum .sighting for the tram driver. 

Tramway signal heads Wilil indi c;3.te the. acceptance ot 'trl1e signal demand by the 
syste 111 to th !3 tram drivers. 
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At all signal control!le.d tram and road junctions there w 11 be an interface insta.ll ed 
between the TPDS and tl"le Urban Traffic Control (UTC} System. 

AU tram signals at signaled contro lted tram and road juncttons will be ddven directly 
by the UTC System controller, and not by the Tram Position and Detection System. 

The TPDS/UTC System interface will Implement an agreed Tram Priority at each 
signal controlled junction. 

Eacl1 TPDS/UTC System interface wiU Incorporate the facility for the lniti!3,tion ot a 
'tram proceed slgnal in U1e event of either tram detect10n failure or local UTC 
System interface fai lure. This f$cility wi ll be cap~b1H of being requested at all times 
by the Control Ro-om Staff, 

Al l interface configuration between U1e Urban Traffic Control System (UTC) and 
B:BS Tram Position and Detection System {TPDS) wi ll be subject to further revision 
and verification. 

9.2.2 Passenger Information Display System 

Each tramstop platform wi ll be equipp-ed wlth a real lime Passenger lnformatjon 
Display System (PIDS) that w il l be connected to the Contrbl Centre by the 
Operational Data NetwotL 

Passenger Information Dlsp~ays wll l also be-provided at the following locations: 

• Park & Ride fac ility, 
• Edinburgh Airport,. 
• Ocean Terminal shopping Centre, 
• -l ayrnarket Rai lway Station. 

Each Passenger Information D~splay wi ll show variab'e messages including the 
destination and time to arrival ~ i n rninutes) oft!he next three tram service a.rriva ls or 
anivals within the next 30 minutes, which ever is the less at the particu la;r platform. 

9.2.3 Telephone Network 

The Edinburgh Tram Network (ETN) wil l be provided with a Te lephone Network that 
will provide two-way voice communication between staff at fixed locations through 
the ETN and be Integrated with Passenger Help I Passenger Emergency Help 
Points at tranistops. 

The main operator interface with 1he Telephone Network w il l be provided by ar'l 
lnt~g rated workstation at each Control Room staff position. 

The Telephone Network. w ill include all Private Awtornatlc Branch Exchange (PABX) 
equipment, all necessary Interfaces, configuration of the system elements., the 
connecting cab les -and management and diagnostic fac ilities. 

The Telephone Network Wil l provide voice communication to external agencies 
including the emergency services and the urban trafffc control lers. 
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Loudspeakers ana Audio Loops tocated af each tramstop platform wit I form part o,f 
the ETN Publ ic Address ( P A.) System. The Op eraUonal Data Network wn I con ne ot 
ampliftl;;!rs/controlleJs to the Contra! Centre. Public Address faci lities wl ll also be 
p rov·ided at P a r:k & Ride fac i litfes. 

9.2.5 Operational Radio System 

An Operational Ra:dio System (ORS) wi ll provide two~way communicatlon enabling 
votce and data exchanges between the Control Roorn statf and: 

• Drivers on board individual trams. group of t1·a."ms and/or a! I trams~ 
• Drivers of road and other support vel1 icles for t11 e ETN, 
• Individuall y or In groups with other mobile ETN operations staff using hand 

portable equipment along the Netwmk and in ·the Depot 

The main operator in~erface with the ORS Wi ll be provided by workstations instal led 
in the Contro l Room (for Control Room staH), and tram mounted mobi l.es (for tram 
crews) , road vehicle mounted mobiles and portable equipment for other mobile 
staff. 

9.2.6 Passenger He~p I Pas·senger Emergency Help Poi1nts 

Each tramstop platform wi ll be equipped with a:t ~east one Passenger Help J 
Passenger Emergency Help Point that wil l be connected to the Control Centre by 
the Op e.rationa I Data Network. 

Each Passenger Help I Passenger Emergency Help Point wii l be sited so that 1it is 
v isible by tha CCTV camera. 

Additional Passenger Help I Passenger Emergency Help Points wil l be provided, as 
a minimum, at Park & Ride fac il ities. 

9.2.7 Closed Ci:rcurt Television 

The Edinburgh Tram Network will be provided with a digital colour Closed Circui t 
Television System (GCTV) , 

Tne tram CCTV system w111 interface to the City of Edinburgh Council (CEC) 
citywide CCTV system. 

Each trams~op platform will be equipped wat1 at. least one GGTV camera that wil l be 
eo nn ected to the Control Cent re by the Operational Data Network. 

Additional COTV cameras wil l be provided to give full coverage of Park & Ride 
IacWHes. 

Tl'le Edinbmgl1 Tram !Networl<. Depot complex Will be ·,e:quipped with a dedicated 
digital GCTV System as r;art .of the Depot Secur'ity System , 

AU CCTV cameras will be provideo with pan, zoom and Ultfaci1itias both 
automatica lly wU.hin preset limfts and under manual contro11 and be programmed to 
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zoom in on the P~ssenger Help I Passenger Emerg(3ncy Help Point when ·H1ey are 
used, a:nd to the T icket Vending Machine when an alarm fs initiated. 

9~2.8 Supervisory Contro l and Data Acquisit ion 

A SupeNfMry Control and Data Acqulsitton (SCADA) System will b.e prov ided 
primarlly to provide controls, ~tatus indfca,tions, 9: larm indications for the Traction 
Power System and log significant events. 

In addtt ioJl, the SCADA sys.temr will pmvlde, as a minimum, incUcation and contro l of 
auxi liary systems anGl services at tramstops (e.g. T icket Vending Machines and 
Trcket Validatprs) ~md 1rackside. 

The current status of tl1e Traction Power System as presented by the SCADA 
system wil l be available as a display to the Control A.oom staff at all times. 

9.2. 9 Operational Data Network 

The Operational Data Network wi ll provide the communications 'backbone' between 
tramstops, substations, other remote ·eqwipments·and the Depot and wi ll convey 
data for a variety of appllcations Including 

• Tram Positi oningt Routing and Detection System, 
• Passenger Information Disp!a ys, 
• T e I ep hone Network, 
• Pub I ic Address, 
• Operatlonal Radio·Networl\ (optional), 
• Passenger H.elp I Passenger EmergEfncy Help Polh:tS, 
• Closed ~c i rcuit Television, 
• Point Con.trol .and Indication 
• Point Heating Control am:J ~ndi cation, 
• Supervisory Control a.nd Data Acq ui.s ition, 
• Ticket Vending Machines. 

9 .. 2.1 0 Control Centre 

The C~ntra. l Control Room (CCR) is the foca l point for the control and operation ·Of 
the Edinburgh Tram Network. The: Control Room Will be located in til e f irst fl oor of 
the Depot bu i I din g. 

T h·e Control, Room eo mprises a n urn b er of wo rkstations, at ·which co·ntro'l Room 
staff control or retrieve d~ta from the System. Thr;;! oper$.tor interface wi ll be 
des i·gned .to carry out control functions in an ergonomical ly efficient manner. 

The CGR WorkstaUons wi ll provide indicauon and control of auxil iary systems and 
SeNIC9S as iollows: . 

• Tram Posllion .and Detection System status andi a~arms , 

• Operation of Passe11ger Help I Pa,ssengsr Emergency Help Point System, 
• Traction Power System, 
• 'No-breakt power supply status and a ~arms 1 
• Communications Systems status and a farm s, 

f' iJ ;n Jii-J I 
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• Communications network management, 
• Ticket Vending Machines and Validator ·alarm indications, 
• Closed Orcuit Television, 
• Video I Closed Circuit Televrsion ima,ge printing, 
• System Plant I Services status indications .and al'arm, 
• Supervisory Control and Data Acquisition System, 
• Operational Radfo Syste'm, 
• Eme.rgency Telephones; 
• Perfonnance Monitoring System , 
• Centra l data recording and storage, 
• Central time, 
• Securi:ty, 
,. 1lntruder alarms, 
·• Passenger !Information Display management, 
,. Publ!io Address announce m ~!lints, volume level control and indications, 
• Fire Alarm System. 

Directly be:low the Control Room is the Equipment Room, which wiH accommodate 
the majority of tt1e main su~systems from which the control system Is constructed. 

The Control R-oom will be designed to provide suf'f icient a. n.d effective area fo r the 
fol lowing operations person·nel: 

• Operations (Duty} Manager: 
The Operations. Manager will be responsible for overall control ot the Edinburgh 
Tram Network and the.safE;lty of its operation. 
The Operations Manager will also be required to be present to 'book' tram-crew on 
and off duty. 

• Operations {SI1iit} Controller: 
The Operations Control ler is responsible for tl1e m in u{e by minute operatron of the 
Edinburgh Tram Network ensuring se~vioe perturbations risks are minimized and 
tra.m-crew are aware of the current state of the Edinburgh Tram Network, 

• Operations Information & Security Supervisor ~ 
The Information & Security Supervisor provides support to the Operations Manager 
and the Operations Controller by monitoring the positions of trams, rnonitoring and 
editing of Passenger Information Displays, monitoring O·f ccrvand Passeng.er 
Help I Passenger Emergency Help Points. Th1s post wUI also take U1e pri 11ary rol·e 
in ensuring passenge,· information and securtty. 

• Operational Support: 
The Contml Room will al~o need to aUow for the proVision of supper post to the 
Information & Security Supervisor under certain p"erturbed situations. 

DetaUed descriptions of the Control Room Staff workplaces are contained in the 
Employer's Requirements, Part 31,. Section 3; 

9.3 Traction Power 

The provision of Traction Power w11:1 be derived from a number oi suitably located 
Traction substations dist r1 but ad around the Ed i nb urg h Tram Network { ETN). 

The trams will operate with 750 V DC overhead power supply. 

~? _/ 'I' ·,I .1J 
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E Twelve tra.ction substations (elaven plus Depot) will be provided: 

No ID Substations 

Phase Ta 
1 LSE Le itl1 Sands Substation 

2 LWE Leith Walk Substation 

3 CAE C ha the d ral Su bs.ta ti on 

4 HTE Hayrrrarket Terrace Substa tion 

RRE Ru.ssell Road Substa:tion 

6 JDE; Jenner's Depository Substation 
7 BDE Bankhead Drive Substation 

8 GDE Gogar Depot Substatioo 
9 IPE I ng Uston Park & Ride Substation 

Phase 1b 

10 CGE C raig1l eith S u bsta ti on 
11 GME Granton Ma,ins East Substation 
12 GRE Granton ·Road Substation 

Table 6.: ETN Traction Suibstatiol15 

The 1 i kV feed to each substation wi ll be clerived from and form part ofthe local 
Dtstrlbution Network Provider (Scottish Power) Network ring wlth a dedicated ring 
main unit or·switdl board feeding the ETN rectlfier of the traction substation. 

Equipment located wlthln the ~ ubstations and the remote motorized isolators will be 
controlled and monitored over a SGADA system. 

The 1! kV incoming supp.ly to all traction sub,stations will be able to be Individually 
tripped by the System Controller located in the CCR via. SGADA and by staif locaUy 
by mea,ns of a dedicated push button to be loca.ted in e:ach substation lobby. 

Tl1s Overhead Line Equipment (OLE) wil l also be abile to be tripped in either 
direction qy the System Controll'er from the CCR via SOADA. 

T he OLE wi ll also be able to be tripped locally hi both dit"IE~cti on s simultaneously by 
means of ah emergency push button located in each substation lobby .. 

I Ltl.'tr h- L p efii/ 1/ •I' :; HI t)~ I 
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The Depot, located at Gagar, wil.l provide maintenance and stabJing tacilftie·s for the 
entire i leet of trams operating on the initial networl<, and the infrastructUJe. U will 
also contain the administration and management oftfces, includfng Operations and 
Control Centre (OCC) .. 

T he Depot layout wil l accommodate a minimum of 35. trams of 43.6m le 1·gt11. The 
stabling fadlity w ill accommodate a minimum of 31 trams. 

Th,e Depot bu ilding w ill include the main tram workshop, other workshops, ·stores, 
management, administration, operations and marntanance offices and staff welfare 
faciUtfes and the Control Room for the complete Edinburgh Tram Network. 

The building workshop will accommodate a minimum of two tram maintenance 
roads. a wheel lathe road and a Jurlh·er tram service road. 

The Depot will be provided with th !3 appropl'iate .electricity suppl ies indudin_g 
440V/4 i 5V for individual items of workshop equipment both inside and outside the 
bu il d~ng, 230V for fnte rn al domesti c use and 11 OV fo r smal tools. 

DEtta ifed description of fhe Depot anc.l Workshop equipment are contained in the 
Employer's Requirements. 

p, tl!t' 30 t ·I:: 
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1 0 Regular OperatliJi 

10.1 Principles of OFJ ration 

The ETN System sl1all be operated according to 'H n e.~of-sigh't' pri aiples with 
tramway signalling provided at tr mway crossings where appro riate. 

For the operation a'! scenarios it Is ass umed ~ tha,t a pra-emption is Insta lled at all 
signalled ~raff le j unctions Qiving tr ms priority over public traffic. 

Point Position lndica ors ~(P 1l) will be provided adjacent to al~ fa,c ng poJnts so as to 
assist the driver In detem1ining U1,e poS'irion of the points. 

1 0~.2 Tram Driving 

The 1ram driver, who will be the only operational staff presenl on t e vehicle. shalll 
observe safe tram ope aUon. He shal be f'UIIy framed and examl~ned befora being 
passed as qualified ror tine roie ol dr ver+ The Duty Roste'r based on the re levant 
operating day shaH lnfo m the tram driv.e about his actual shift and the servlce 
dutles. The tram running number shall determine routa and timrata,ble to be run. 

All drivers shall start their working tjme at the Gogar Depot or at pre-determined 
locations (e.g. terminals). Wl1en I'Gporting tor duty at the IJepot the d l~ver shall 
receive J.nform ali an abou · tl , e location of the tram fmm the Tram C rraw Sup e1vi sor. 
He also sbrul be giv1en special ~informaHon about Dle daily operation. 

Starting duty at the Depot tram driYers shall report to the IEng"nee ing Comroller 
that the tram Is ready lor departure. When the driver has received orders 10 depart 
from the Depott 1· e shall proo ed from the stabling area via lhe, transfer track oo Ule 
line (tmnsition area). 

Tram drivers stan'ng duty I awe to ~mnsure to be fnformed about speci 'I servrce 
condtUons. They shal l contact the Ope~ratlons. Controller in H1·a event ~o1 any 
conditions deviating from Regular Operation. 

During operation tl1e tram drjvers sh 11 observe the tracks, potential obstacles end 
the selection of the correct route. T l1a latter to be supported by U1e wayside slgnBis 
and Point Posith::m Indicators. He shall pay attent:lon to public traft.lc especiaHy 
cmtsing in shared traffic corrida ~s and a I s1gnal~ed traffic junctions. 

Beneath the param aters determined by the atignment o the o: e ratio 11al egutations 
the general running spe d all be defined by the line side visibl'ily. Tl,e tram driver 
shall stop the tram accurately allhe proposed boarding and alighting zones at 
platforms. He shall operate the doors and decide when lhe vehicle :s ready for 
departure. Before and during departure tile tram driver has •o observo the platfOrm 
areas via the 1Jam bome CCTV. 

TM tram driver shaH be responsii:J,Ie tor passenger announcements vie the en board 
Public Address System, In situations deviating from Regular Operations the tram 
driver shall report to the Operations Controller and s~uppo rr passengers as far as 
a pp I ioa b I e. 
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When returning from main I in a opli'ira ti on, the tram driver enters the transfer track in 
f ront of 1he Depot area. Informed via tram radio about the proposed stab ling track 
the driver st1all handle the route setting manually .as required and proceed Into th·e 
Depot The driver ·shall stable the vehide at the defined stabling pos ition , check the 
vehicle on damag.es .or fai lures for report to the Tram Crew Supervisor and sign cff . 

10.3 Operation on the Line 

A iter paseing the loops il1 the transirti on area to ~ i ne or at dead end sect ions ot the 
line the tram routes w iU be requested automatically according to the trip number. A 
cyc lic data transmission wil l take place between lhe OCC and the onboard units, 
where the m Levant static tla ta 11 ke the numbers of the tram, th s I in e, the trip , the ear 
a,nd the driver number will be combined wtth the dynamic data like· the re levant 
I o c;3U<;m of the tram. 

The provided interlocking system wi ll ensure an re lease of the route selected by the 
·trarn fdenti.tfcation after successfu l check, ro ~Jte setting and final ly tnterloct~ ing of the 
requested route. 

Via the vnboard irnformation system the data vvil l be transferred to the on board 
information transmission unit. Here the data will be converted subsequent ly into 
route setting orders transmitted to the t racksrde lnformation tra1::~smi ssion 
equipment This will include a _safeguard of the chosen route and the fnformation of 
passe l'i gers. 

10.4 Timetables 

The timetables of the ETN System wil l b"e detem1ined by the bl!lsic system data and 
the passenger ·forecast and sha ll' contain· all data -req u1 red tor the exp ed re rit ·tram 
operation In Reg.ular Operations.. · 

T he baseof an timetable planning' wi ll be the graphical timetable, which lS 
p !"esented by m ea ns of ascendl ng and descending Urn e-d1sta nce-p at h s. 1 t is 
s howing all sc h ~cluled and proposed tram runs- even out of service runs r during 
the dai ly opera·ting hours an cl constitutes the base for planned tram runs inr Regular 
Ope:ratlons and steps for De.grade:d Op.eratrons. 

1 0.4.1 Working Timeta.b[es 

As extract of the graphical timetable 'the working plar'ls or ·sche.Dules shaH be 
provided for U1e us\9 o f operational staff dn!y. Most of them wiU be elal:lore.ted in 
tabLllar form ahd contain all necessary information and data of every tram run, e .. g. 
tram number, starting of tu rnaround, departure and arrival tfme ~ 

The Rolting Stock Diagrams will be the basis for the service plaJnn ing of the tram 
uriits and give dGtaUs o1 when tra,ms leave ancj return tp t11e. Depot. Derived from 
the graphical timetabler lt shows service and malntenance times; periods of 
immobiUsation and operations reserve standby t imes of each tr-ain unit. 

T t1 e Drivers Duty Rosters w111 give fu ll detaits ab-out signing Ofl and off times, meal 
re liefs, and detai ls of the journeys to be worked. They will be derived from the 
service times and the graphical timetable. Combined with the roLmd trip data the 
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Duty roster displays the tra in .driver's daily tasks. l't wil l indicate the beginning and 
!ilfid of the driver's service time tra ins to ba. oparated , the round trips to pe carried 
out etc. Tt1ey will also ·indicate where re l!efs are to be. taken or drivers c.hanged 
over. 

The StabJing Plan wiU list all regular movements In the stabling area of Depot. 
Derived from the roU ing stock roster; the Stabling P!an w il l l1elp to co-ordinate the 
maintenance work, track occupation and sl1unting movements. 

The· Servicing and M ai nten a nee Se hed u [e wil l d ete rm in e - r l'l contrast to lh e 
stab ling plan- the. components of shunting movements In the Depot area. All 
m a i nt13nance tasks have to be pI an ne.d and represented in the· se rvi cl ng .ana 
maintenance schedule. Under H1ess conditions the occupation of the separate 
maintenance equipment, e.g. washlng plant, undernoor wheel lather wiU be 
scheduled s.slar a.s applicable_ 

1 0.4.2 Public Timetabtes 

The· Public Timetables as an add itiona l~ extract of the graphical timetable wlH be tl1a 
commerdal offer of the ETN System prepared for passenger utilisation, They shall 
be easy to use and to provide quic.k reierence. 

Additionally the ETN System wil l be equipped with line diagrams s ~1owi ng U1e line 
direction and stations indicating U1e interchange fac itities with other publlc transport 
systems availabt:e. The line diagram will be displayed abundantly on the station 
platforms and tns i ~e of trams. 
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The Depot will be provtded and equipped for the required daily Revenue Service. 
T rams shall be ted into service from stabl ing· at the necessary rate to meet the 
operating timetable. As mentioned above the Depot's operational service plans will 
be derived from this timetable. 

Beneath the general function ot stabling and cleaning of vehic les, U1e Workshop Will 
provide facil ities for the functions required f.or the handl ing of til e Maintenance 
Concept, which wW Include the testing, repair by exchange oi eo m p on ents, storage 
of parts and supp Hes. systems control and ad m tn i stration. 

11.2 Tram movements within the Depot area 

Movements w1thln the Depot area shal'l be under direction and supervision of the 
Engineering Control ler and generaUy be authorised via radio communication. Tram 
drivers wi ll be responsib le for the safe movement of 1l1eir vehic le having regard to 
all the other activities within th is are·a. 

Generally trams shall be driven on~sight with a maximum speed ot 5 km/h. Po[nts 
shall be manuaUy or spring operated. With reference to the reduced speed points 
wtt l1in this area are generally not equipped with PPI (Point Fosi Ion Indicators). 

11 .3 Leaving I Entering the Depot 

Generally Movements Jnto and out of the Depot wW be·agreed between the 
Operation .and Engineering Contro llers. 

T rams ready for servtce will be parked In the StaP,Hng Area either by. tram qrivers 
after previous service or by the maintainer after adequate attention. 

Drivers slgning1 on for service in the Depot wm be instructed by the Tram Crew 
Supervisor for picking up a designated tram . The actual timetable or an abst ract 
lrke a Duty Card wi ll inform the tram driver about departure time and routing. 

After preparatton of duty tile driver wHI requ ire the perrl'l is·sion for depart frdrn the 
Engineering Control ler. The tram wi ll then leave the Depot and move onto the 
transfer track to join the main line tram serv ioes. 

Trams retu rn ing from service wil l have scheduled niovements within the Depot area 
indicated in the Duty R·ostar and Vehicle Diagram. T he arri.va~ time, routing and 
stabling location will be pre-determined with any last-minute change given to the 
drivervia tram radio. 

11.4 Cleaning Trams 

Cteaning of tra.ms shall be executed at ttie propoMd areas, Whereby the-internal 
clean;ng shall be done whilst the trams ale parked in the Stabling Area. 

The cleaning will be handled accordlhg 1o a schedule prov1ided by the Operator. 
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Degraded Operations rnay resu lt from the failure of one of the systern components, 
crush baded trams, extreme meteorologi~ca l conditions, or other external influences 
on the ETN System, Tl-.e effects of the failure can be very different. 

'P lanned' Oegraded Operations will also occur when sections of the ETN System 
wiU be closed to allow for example Hogmahay,. the Edinburgh Festival and other 
specia l events and festiva ls. 

T he System and the separate sub-systems w ill be designed to minim!se the effects 
on serv ices in cases oi Degraded Opsratipns. UsuaUy, only the combinatlion of 
more than one failure of the sub-systems will reduce the quality of services due to 
redundancy of major sub~systems components. 

T he Operator shall attempt to minimi$e 'lhe effect of any service dis rupti.ons. The 
nature of the ETN network will offer a great f lexib ility in dealing with servics 
disruptions. The sectioning of th e. power supp~y s~1 a l l be designed to keep 
operational flexibility even during Degraded Operations. 

The actu~ l strategy to be adopted in the case of s.ervice disruption wll l depencl upon 
the location of the disruption and an estimate ot how long it will take to be cl'ea: red. 
Minor disruptions. will be accommodated within the Tram Regulation process. 
Longer or more major disrupt·ions may fnvolve a significant re-casting of se-rvice. If 
there are any signif icant gaps or if the service Is Interrupted in a particular secUon 
of the line for a long.er perlod of time, bus replacement servrces shal l be provided. 

12.2 Performance Mon'itoring System Capability 

The whole ETN System wrll be supervised from the Operation Control Centre. 
(OCC). All trarn movements on the ·system wlll be automaUcally logged at key 
positions. Print ou;ts fmm this monitoring equipment wil l be available for analysis 
any time after the event. In rea l ~time tenns specified levels of deviation from the 
timetable will come up on the screen in the Control Room to draw attention to tl1e 
fact that a tram is running ear:ly or late. The Operations Controller may then take 
whatever action is considered appropriate o restore punctuality. 

Th,e ETN System's internal priority rules for trams shall be developed prior to 
operat[ons. an cl shall be influenc.ed. by the public traff ic lnterfacing: arrangements 
and the tram p rior~ty _ 

12.3 Failure Management 

n preparation of the System Perlormanc-e and Failure Management Analysis. tt1e· 
oper-ation design shall aUow alternative operation whicl1 can be made available. Th.e 
System shal l be designed to support the use of .alterna.tiv~s, includinQ the reversal 
of operating di rect[on at certain pre~determ i neci locations or breaking polnts on tne 
lines at turn back loca:tions. These steps shal l rnln i m f se the impact an passenger 
servlce. For U1 is purpose a Degraded Operation Plan (DOP) has to be· established 
by tl1 e Operator as a part of the overall operation plan. 
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T he DOP shal l have to rJeta ill the mo.s1 ef'h:!ctive ways o1 returning the System to 
Reg.utar ·Operations fo llowing fau lts, wf1ich are disruptive tb passenger SiaN[ce. T he 
~J i an shall not only consfder aJternative modes· of operation1 but also manual 
intervention that may he required prior to ! or in association w ith , U1e alternative 
m ode of opera tlon to 'be employed. 

Provisions. have to be Gonsidered for dealing With system irregulariti es and 
accidents with the fixed in staj I atlons and by the detin iti on of st rlct procedures to be. 
followed, whereby an effective communicati on between the Contro l Room and tram 
drivers wi ll be ess·ential. Plans of action have .to be worked out and should be 
rehearsed regularly. 

12.4 Recovery Strategies 

Safety. security· and convenience of customers shal l be the prime objective of the 
System design. The-duties of the Individual members of staff shal l be explained in 
cl eta fl in the D 0 P and th B relate cl manu a Is to be pre pa(ed by the Opera tor. 

The objective shall be to minimise t ~1e impacts .of fai lure~ on the whol~ nGctwdrk and 
service. Where the service has gone adrift tram the timetab'le, steps will be taken to 
get the service back to tl1 is timetable as qtJickly ars possib le. The main target of the 
recovery strategies shaH be to recover normal operatlon as soon as poss ib le and 
as far as applicable. 

12.5 Stalled Trams 

The pri ne ip aJ method for recovery of a stalled tram wi 11 be the pushing of the broken 
down tram by the f,ol lowing tram . Tl1e tram drivers shall receive. instructions from 
the Opere1.tions Control ler via radio comrnunication . . As fa r ·as applicable both the 
defective and the pushing tram shall move to the next plaUorm where ~as.senger.s 
of ooth trams will be ~b!e to disembark. 

Considering tl1e total length of both trams two stops of the coup!ed units wm be 
require cl far·this procedure. Due to .the fact that the actual destgn of the alignment 
does not provide sidings, the defecNve tram nas to be pushed 'out of service' to the 
nearest tennlnaJ or ci lre.ctly into ttle Depqt. 

T his· procedure w il l cause a dfsruplion of service due to the fact that both trams may 
have ·ta pass.several tram stops 'out af se!'vice ' resulting in a confusion ot 
passengers waiting at p l ~tforms. Therefore s pecial attention has to be paid to 
passengers while tram~. pass~ng ·the p l i:~tfmms. In the event that the broken dowh 
tram 1 now stabled at on.e of the Term.[nals, canhot be. repaired iocaHy by the. 
maintenance crew, th is vehicle wl ll be transferred to the Depot when the service 
time Js fi nishe.d. 

GenerE;~ I Iy ail operations wil l take pJace under the. permanent to-ordination of the 
two tram drivers and the Operations Contra ller ~ where by pass.ang e rs shal l be 
informed by using the onboard publtc address system, The detai led procedLJre wi ll 
depend on the available communication fac liities and the rea l fa ilure of the sta lled 
tram. Effe cts on the..co.upl ing proce·dure of bath trams c:aused b~.r tlle detai led fai lure 
and character1 sti c of I in e sections sh a 11 be exp I a in ed in the 00 P. 
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General ly, in cases ot trams on the line being unable to proceed, where tram 
drivers must try to keep clear road junctions, the disembarking of a stal led tram on 
the open line is unavoidable. This might be required in ·event of loss o'f primary 
power sup ply or any ldn d of d eg rad ed · s·ituat ions .• where the. tram is unable a r not­
anowed to· m ova. 

Since such spedal type of disembarking wil l be an ext reme measure~ the decf:s~on 
shall be made in c-o-o pe ration between 0 pe rat I on s G ontmller and 'tram driver I who 
has to pa,y specia'l ~ttentlon to the traffic ·situation for ensuring the saiety of 
passengers. 

To ea rry out a contra lied d rsem barking of pas se ng ers from a d i sab I ed tram the 
fo llowing pdnciples shatl be ob se tiled: 

• passengers shaH be Informed about the situat ion by tl1e tram driver at all. times; 
• passengers shall leave the tram on the opposite side to the ad~acent track; 
• passengers have to be instructed and supported by the tram dr[ver.; 
• the tram arfver wj ll be respon~s~b l e for the safe disembarking ot passsn9e·rs ; 
• when the disembarking [s caused by a eaten a ry failure near the tram, 

passengers s ha 11 only be al lowed to ,I ea ve the tram alter confi rmation of power 
cut by the Engineering Controller. 

12.7 Blocked Lines 

Should a fanure, obstruction, acctdent :Or any other exceptional cause stop a tram, 
the 0 pe rations Co nt rol l er shall immediately inform all trams In the re I evant section. 
The tracks of tl1e relevant line section shal l be blocked as far as applicable. W ith 
r.efe rence to the DOP the required procedures shal·l be appli,ed. 

At lea.st the following tasks wil l be carri ed out by the Operations Contro ller. 

• stop of all trams in the· relevant secti on ~ 

• · swit~h-otf of traction power it r~quired; 
• information of other operational staff and the Operations Manager. as required· 
• giving necessary instructions_ 
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Faiimes of the remote route settings can be handled by tram drivers by o~erat1ng 
points separately via the. on board Information transmiss ion equipment. As final 
redundancy an opera tl ng !ever f-or the tu rnouts wi 11 provided on one of the driver 
ea bs of ~:a eh tram. 

13.2 Catenary Failures 

l1n any situation of rnec tlan,cal dislurbances of the catet1ary the -affected section has 
to be p~ocked for operations to avoid further-damages with possib ~y more serJous 
Impacts on service. The DOP has to. be appl'ied as 1ar as applic~b l e . 

For the handling of simple. catenary failures earthlng. poles shall1 be prov ided 
on board of the mai nte na n ce vehicles and in the Depot are a. · 

13.3 Electrical Pailures 

Electri cal fanures Include short-ci rcuits ·on lfne and in tram stops wil l cause the 
fee cl ing e ner.g1y to be cut oH automa ti caiJy a tthe Traction Powe.r S ubstat,ion (T P S.S), 
whife the restotlng into operating iuncti6n has to be done manually. In the event o:f 
electrical fa ilures the line secti on has to be b[ocked by applyrng the DOP as 
m entfo n ed above. 

13.4 Traction Power Failures 

The d asig n of the traction power supply system, its distribution to the ~TN ne1wo rk 
and the track feeding and sectioning arra.ng:ements shal l be such as to minimfse the 
.effects of any traction power fai lure. The. system shal l be ab le to work without 
lrnpacts on tile operational headway of the ETN System even d uring outage o:f any 
one' of the traction substs.Uons. Tracks s 'hall b~ feed separately wUh traction power 
~ with r~tere nce to the ti'.ack layout at least in segreg.ated corridors- where a bi­
directional operation of trams in degraded situations will be fe.asib fe. 

In the event of a traction power fai lure the Operations Controller, in conjunction wlt l1 
the Engfneerlng Control l e r ~ must assess the situation immediately anq put in place 
the appmpriate procedure du~ to tile DOP. The nature,. extent and location· of the 
ffl ilure will affect the O.COs detailed response ; whereby the containment of the 
eitects on servke and quick rectiHcation shall be key issues. 

13.5 Telecommun;ications Failures 

The tram radIo pri ncl pally is p r.ovid,ed for eo mm un ica ti on between the Operat:io n s 
Controller and tram drivers. If the tram radio fails, the communication shal l be 
mai nta [n ed by use of mobile phones. As under regular ope rating conditions, the 
driver may continue the sd1eduled ]OLJmey so that these fai lures wi ll have no tLJrt,her 
influence on the service. In th.e Depot area drivers may also use the provided PABX 
system. 
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13.6 Ro.lling Stock Failures 

1 3.6~ 1 Door Failures 

The folllowlng door failures shall to be considered: 

• ·failure to open or close doors, 
• failure to lock doors, 
• failure to indicate status of doors. 

Bilfmger Bei'!Jer Siemens C liJSL1i rwm 
Edjn/Jurgll rram Networlt 

~ ( .
1 I'.·IRrcJr 700/J SrtiJrrtlsslon 

The drlvet shal'llodk the defe.cNve d()d.r and inform the Operations Contro ller, who 
shall decide in co-operation with the Engineering Ganttol.ler when the tram shall be 
taken out of service for repair. 

Tl1ese fa ilures may result in a.decrease of transport c_apacily and affe.ct passengGr 
conve nl enc:e. 

13.6.2 Communication Failures 

When a failure o·f the pub lie add re ss system on the tram occurs, the·tra m driver 
Sha ll operate the tram and the·t rarn borne ·facilities IH<e doors at tram stops, under 
utmost c;;:aution . The tram may, howe;vsr, continue the schedu~ed servfce· unti l 
re I ieve d by a reserve tram or I nstruded ot11erwise. 

Genera lly a tram wiU be· equ.ipped with ·tram radfo sets, each one in one of the 
driver cab's. In t11e event the:t the tota l rad io communioaUon fails, driver's w ill bs 
able to inform t:ha Operations Controller us!ng mobile phones and contrnue service 
as under normal conditions. 

1 3.6.3 Brakes 

In the event of a mal-function. of the braking system 'the driver stiaH inform the 
Operations Controller immediately and analyse U1e situatijon. In the event of a 
failure of the electric brake the tram ca~n be stopped using mechanrcal ora.ke only_ ~f 
the tram drlver can restore the brakes to normal , he may continue the scheduled 
turnaround. Otherwise· the t r-am wll l have to be taken out of servlce. 

13.6.4 External Ughts 

Failures of a ttam head or tai l lig t1ts wi ll not affect the safety of passengers and 
require the tram to be taken mtt of servfce, but should be reported to the Control' 
Room. Effects on other p1,.1b llc traffic partners shall be considered in detan. A 
complete fa ilure of the e)!;"temal. lights s haU reqL1ire .. the tram to be taken out of 
service immediately. 

13.6.5 Bogie 

The fol lowing failures .sllaJJ be considered: 
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I E - W h·ee·l flats 
- Hot boxes· 
- Brake rjgging defect 
~ Broken axles, bogie frames, spting·s, l1rangers, etc. 

lln case of wheel flats, the tram driver sh·a I check Hle·falrure and decide whethe( the 
tram may continue in service with full or restri.oted speed, or s 1all be wiU1drawn 
from service. 

Due to the fact that failures of the running gear always bear an operating risk the 
tram driver sl1a 111 stop the tram Immediately and report to ·the Control Room. If the 
tram can be movsd safely passengers sh:a ll disembark at the next platform. lin case 
the tram cannot oe moved under any circumstances, the procedure i or 
disembarking of pas.sehgerli:l on tha Hns shal l be applfed. 

The Operations Con1roller shall decide in ea-operation with the Engtneerfng 
Controller in which way the disabled ·tram will be transferred to the Depot or a 
temporary stabling. 

13.7 Track Failures 

Regular track nspectlons and maintenance wil l prevent track fai lures and thei r 
·effeots on operations. In some cases, ra il fractures or other 1mpacts on ra I sections 
may cause a temporary speed restriction until rectification. 

In the event that a temporary obstruction of a 'line section might be required the 
procedures determined in the DOP shal be applied. 
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Emergehcy cal ls 1nay be made to the Control Room f rom tram or by staff by radio 
or mobile phone. The Operations Contro ller supported b-y the Engineering 
Controller and the Tram Crew Supervisor shall be responslble tor t&krng quioldy first 
appropriate emerge n c.y m~asures. 

In t he event of an emergency the .safety ot passengers shall be. of utrnost priority. rn 
some events the blocking of both tracks oi the affected line section might be 
required. 

Decisions ~nd actions .ofUl e Operations Controller will depend on information 
avai lable from the scene. Espedally here tl1e Operations Controller w ill require the 
support of the tram divers .and the Tram Crew Sup·ervisor for ctarification oi 
cl re um stances and the effects on tra rnwa y ope ratf on. 

Based .on the avai lable information the Opera,tians Cont roiiGr shall decided wn~t 
action to take j lncludin{:j the involvement of the Emergency Servlces and the 
Operations Manager. 

14.2 Internal Emer·gency Response 

The I ntemal' Emergency Response shatl be organised by the Operatbr in such a 
way that avery menibm of staff w111 ha,ve defined dutie.s ih t:11e event a.f incidents, 
accidents and emergencies; Pre-arranged emergency plans, regulaUons and othBr 
necessary documents shall be prepared and dis tributed . 

The Operations Control ler shall assume ti-re responstbl lity f·or th er ·emergency 
response and eaU internal relief se rvic~s in the event cif inciden ts or s.mergencies. 
Until the Operations IMana!;jer or the Tram Crew .Supervisor take over the 
responsibil ity at site the Operations Contro ller sha ll supervise and co-ordinate all 
activities. 

The provid~d telecommunications faci lfUes wil l allow immediate communtcation 
hetweeh the operat ions staff_ Persohnel on trams .on the line, and other operational 
staff, wil l be informed via the radio communications system. 

In em erg ency sltuatiohs on ~oard of trams, an em e rg.e ncy bra I{€ in dlcaUon system 
shall inform t'he driver about the passengers request for an ern erg_ency braking., 
which s ha 11 allow the tram driver to decide wh ers to stop U1e tram. 

14.3 Uais·on with External Emergency Services 

'11 prepar,atiol1 for accidents, tire alarms or any other dangerous inc1dents 1 U1e· 
Operator s ha 11 est a bi ish an EX'tema I Emergency Plan. The Operations c ontroller 
shall alert the external ernergency services and shall co-ordinate the activities until 
the Operations Manager w iU take over the responsib ility . 

The Emergency Services w ill be: 

- Fire and resQ u e s~rvi css 
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However, it wi ll also be necessary to have pre·planned ·arrangements with the 
powErr s u pprier, and road authority. 

When opi3rat ions are disrupted a.s a resu lt -of external factors suc ~1 as an incident at 
a mad junction, the Operat[ons Controll(:)r shall fia!se with the responsib la agency 
and decide which action is to be taken. In any at these incidents a checklist 
prrapamd by the Operator will give Uw~ requlred support. Tll is fist shall cdntain 
information about operati onal measures. inf luences on or off the system and 
n·~Cessa ry communicatiOn$. 
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Annex 1 Track Layout 
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1 Introduction 

This Document rs prepared to provlde an overview of the principles of the 
Design of the Trackwork Superstructu re proposed for the Edinburgh . ram 
Network project. 
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2 General 

TI1e rack will be of an economical design which reflects economy of use 
and maint~enance in provid:lng all the funcnonality required by tie. 

The design. impleme:nlaticn and operation of lhe works will be in 
accordance wilh lhe functional and performance standards and limits 
spac:ifi din this document. 

The fol lowing standards and regulations will be use : 

• ISO 

• UJ'C 

lnternatio1ia. l. Organization f:or Standardisation 

,lnte na1Uonal Union of :Railiway 

• N European Stand rcls 

•· VDV Verband Deut che Verkehrsbetriebe 
(Ass<miat1on af German Transport Setvices) 

• DIN (Deutsche lndustrienorm - German Industry Norm) 

Local speclfk: requirementsr p a:cticaJ and ~etric· ent will be observed. 

2.1 Trackforms 

Varlows tracl<torms are required to suit the different domains in whfch the 
track lies along the route and in the Depot and sidings. The d!ffel'ent 
trackforms provided wm comprise, but not necessarily be limited to: 

Street running track (System Rheda City); 

Grass track (System Rheda Cily): 

Direct fixa1i.on track (sing1l fas.tening po·nls)· 

8 a 11 asted track; and 

S pe cl a l t rackfo rms In the depot o , at tramstop s, 

2.2 rack Alignrnent 

The line compliises 

• the ·tracks as shown in the N Track La. you 2 00602 22 • 

• the stabling tracks and worksl op tracks within th6 depot area as given 
in d a wing ULE'90 130~06~DE P~00001 Version 7. 
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Due consideration shall be given to sight: lines and clearances to ex:istlng 
nfrastruclure in accord nee with the Raiiway Safely Principles and 
Guidance and wilh the requ·remen1s of the developed kinamalical enve,ope. 

In a~r cases implemented solution shal1l take due c::ognlzanoe of U1e Interface, 
with t'he party respons,ible for the Rolling Stock. 

Track Alignment and Geometry criteria are contained ~ i n tables 1-1 to ·1 ~ 18 
(see Employer's Bequlrements, ohapter 'Track, · rack Alignment and 
Geometry"). 

The tolerances in .respect to lhe aoceptcmce of the tracks wil be in I ne with 
Trackwmk. Specification U IE90130-SW-5PN-OOD50 V3. 

P. •t• - ,, ::' ( Tt 
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3 Track, Technic I criplion 

The trackwork shal~ take aocoun1 of the interaction wi h lhe ,Jam and its 
running gear (wheel/ H tntertace), the need to meet the speciUed 'track 
installation and maintenance acce!Jtance crite ia and whole life cost 
assessment, rai l ability, availability maintainabllity t safety, operationall 
maintenance and spares requirements .. 

Track shall be a stand rd tramway trac,k with steel raHs set to· standard 
gauge (1.435m). 

Earthing will folio the overall earttling philosophy as layed down in the 
systems Eartihing & Bonding Concept 

In order to min"mise stray current the rail insulation versus earth has to be 
of high qua llly. 

The ra;r to earth resistance is defined as given in EN 5·0122-2. 

The conductance per unit length between the running rail and earth or 
structure earth shall be low. 

EN 50122-2 recommends values for the conductance pe1· un ~t length 
between running rai ls and earth or structure ·earth of a singh~ rack for 
design purposes, The spec11fied values are 

0.5 Slkm for open formation in open air (this corresponds to 2 
W·km), 

2.5 S/km for cfosed formation in open ai·r. 

The cl'ean initial track shan be· tested for finding of possib e fnstaUation 
faults e.g. random connection of fixation screw of runn!ng ra.i! to 
reinforcement. r-ollowlng values are recommended: 

Conductlv1ty G of lnitlal test of stngle track shall be about 
G <= G. 1 S/km instead of < 0.5 S/km In open a r according to EN 
50i22-2. 

Conductivity G of init1al ·~est of sing'le lr -ck hall be about 
G <= 1 Slkm instead o,f < 2.5 Slkm in closed f,ormalion .according to 
EN 50122 2. 

Thus additlonal mats or collector bars in embedded tracldmms for st1ray 
current pro1ection are no~ necessary. 

•wr• L Utr::-
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3.1 Trackforms 

3.1 .1 Embedded Tra.ck 

BiWngm Berger Sieml;'l 1s ConSOI/{Lim 
£dmiJ~Jrf11l Trflm f'J(}rtvol k lnfr.aco 

3 t MarciJ 2rm8 ol mis:mm 

On shared rights of way a safe passage of road vehicles and pedestrians 
has to be guaranteed, slab track with grooved rail , embedded fn the road 
pavement will be appl ied. 

The advantages of trams in lot:al trafffcl such as economy and 
environmental friendliness have always been recognised. In a period of 
Increased environmental awareness appropriate vibration damping, track 
bedding and optim1sing compatibi.lity between permanent way· design and 
the vehicles deployed are of major ·importance. 

In th is respect the requirements of the Nolse & Vibration Policy (Edinburgh 
Tram Network Operations) shall be the basis for the design of the track 
forms. 

The embedded track constructions are characterized by dependences of 
the track layout. For the warranty of a high track quality and reliability, the 
installation of a slab track system is recommendable, such as RHEDA 
cnv. 
RHEDA CtTY System is optimized, modifiable and customized baUasUess 
track system for different boundary alignment condit i.ons. As an example 
for using on an embankment, in tunnel sections o · integ ated into existing 
traffic f lows like buses or cars, HHEDA CITY could be adapted for all 
aJignment' speciftcations and can be covered with various ·layers lil<e 
asphalt, concrete, grass vegetation or paving material. 

Typit:al requirements and specifications for tram tracks! fuiWled by R'HEDA 
CITY are: 

Simp~e and transparent system stmctur.e 

Modtfiability and adaptabi lity for different track requiremehts 

Elastic support of the ra ils 

Durabi lity of quality 

Flawless of the track parameters: gauge and tra.ck geometry 

Low maintenance 

High availability and increased sefl.lice life 
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Electrical insular on of the rails against stray currents 

Minimi1zation of slruc~ure-bom norse 

Components shall be recyclab~e. 

3.1.1.1 C.fassif ication of 1h .RHEDA CJTY ·fami ly 

RHEDA CHV is cha~ract.e ized by a. sjmpJe structural technojogy: modifi:ed 
bi-block s eepers re ins~:allea and guarantee a precise track gaug.e .at U'l.e 
same lime. 

3.1.11.2 System structur 

RHEDA C TY system ·consrsts ol modified com::r~ te bi-b ock sleepers 
concreted into prace with lattice girders to fo.rm a monol:ithtc concrete 
track-supporting layer. The result here, depending on the track mode~, is 
either a system or elast c point support! or alterna-tive continuously 
elastical'ly supported tracl<. Means basically thel'e exlsts two different basic 
approaches of RHE:DA CITY systems: rail support on discrete supporting 
po~nts ,.RHED·A C.ITY~Dn (D = Discrete Supported Rail)· and conti11Uously 
supported ra111s "RH A CITY c~· (C =Continuous Supported Rail). Both 
construction pnnoip I as wm be described in detail: 
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Rheda Cit ~ D 
• Dire et support with e 'as He pads 
• Rai l type: vigno~ or grooved r lis 
• Chamber elements and eteepa spacer 
lnterjayer 

Rh:eda City 
•sleeper type: TBIZB 
•Support ayar: concrete 

Rheda CJJ.y- C 
• continuously supported rai l witl SU 
• Aaij 'ly e: ,grooved rails 
,. Oh amber elements 

1- - - - ----

Bbeda CiJY-QA 
Cover la.yer: asphalt 

Bheda C: itv= DC 
Cover layer: concrete 

Bheda, City-DP 
C,over h~ilyier: paving 

Aheda Citv-CA 
Cover layer: asp halt 

Bhe,da cuv~cc 
Covo layer: cone:f1ete 

Bheda Cftv..CP 
Cove layer: paving 

Primary function of the slab track system is a safe transfer of he loads. due 
to the trac:k vehicles and road traffic into the sub"soi!. In conseque·nce of 
the rail defJ.ection the loading cases will distributed on supporting polnts 
(RHEDA CITY -D) or onto tbe area of the bottom of the r:afls {RI EDA CITY 
~C). 111 the case of using su,pporting points. the w;trtioal deflection of tile rail 
is feasib:le by us~rlg of defined ,elasnc rail pads. In the Jatte case, of a 
contirn.JoiJsrJy support system. by using nf an elastically rail flange 
sheailling (ESU). The sleepers function as a conn c ian b tween the rail 
fasteners and the supporting layer. 

On s raight lines win - implemented ·the Rheda Cily C-lype, whi e on 
curves with ,a radius less lhan 00 m Rheda C~ D-type will be used. 

For Green Track Rned..a City G-type wi ll be used. 

The thickness of tlie cone ete slab containing the sl:eepers wi ll be 23 cm 
for Edinbu rgh Tram resuJUn,g ln a total dimeosion ot 40 cm from top of ra ~l 
to formation . The deformation or stiffness modulus at formation will be in 

tiJ • fJ I 
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off street sections Ev2 {stiffness) = 80 MN/m2 and in on street section E\12 
(stiffness) = 1.20 MN/m2• 

3.1 .1.3 RHE:DA CITY ·C 

In the present case that the rai l is not mounted on a specific number of 
s-upport ing points ~ but consistent on the tota l track length, this system is 
defined as a continuously supported rail. Hereby the sleeper ta~es -over 
the function of a temporary tie rod during the track insta llation . For this 
l<ind of support, instead of the spring coefficient, the· bedding modu:lus is 
the characteristic parameter for the design of the slab track. The sleeper 
in tervals are set with in 1.5 m. For an .easier re·-railing in curves ·< 100 m 
RHEDA CITY-D with steeper intervals of 0.75 m. wil be installed . 

Due to the fact that the joint betwe.en the rciti l and the road surface will be 
critical, special attention will be paid to the spedflc requirements. 

Picture: contlnaousfy supported rail 

1 3b s 4b I 2· 

j .Q 

1 grooved l'all 2 l"a ll jolnl se<rling cornpound 
3 ciHlmber elements a) outside b) ~nsl d e 4 gauge and clarnping profi le, Incl. ESlJ 
5 adjustment bo1ts aps (optional) 
7 tove:r laye r B sleeper type TB/Z B 
9 tbnctete sup parting layer 10. I nterm edlate. layer (1f applicable,} 

Picture·: cross section RHEDA CiTY -C, embedded in ESU 
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I 3.1.1.4 RHEDA CITY ,- : 

fin the present case of a discre·t·e supporting raj~, I he rails w 'llpunduatly fix 
over '!he range o.f the sl'eepers, Generally the s.leepe·r 'nterval Is set to 0. 75 
m. The deflection of the rails resu!ts on the stiffness of the used ,e·lastic 
pads {Zw) . As a characteristic paramete ! the spring stiffness of the elastic 
pads under the rai ls is defined. 

Picture: discrf1rG upporttng points (green marks) 

Jb 5 2 

-
1 _ rooved mU 2 mil ]10 n s aRng corn IXlund 
3 ohamb-e·r elemefll:s ) o.ut&IG!e b) 11\~;ld. tl rail f sterl ing sys m l(· \l'.r25 nc;l. zw 
5 adj ~ment bD1 & 6 ca;ps (•CIP on1!d) 
7 oovedayer 8 S!le e(ly a/ 
g rn.ncrele s:upporUog t.a 10 iR ·eTmcdblt ll'ly · (I pplicable) 

PiGiure: crass secliD11 RHEDA CITY -D, supporled on elastic m11 pads ZW 
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3.1 .1.5 Grass Track ·(Aheda City .... G,) 

Biffinoer Elerger- Sieme11s Consortium 
rdmbu~f!ll T rar11 Ne twork. lnii~<ICO 

:n· Mort;IJ 2DDB Submrsslon 

The pictu re below shows a typically com· cross section· for green tra.cks. 
Because of the system components {chambe-r elements, f leece and' 
elasticall.y supported pads between the sleepers) the direct contact ot-the 
cover material (e.g. humus) and the rails is prevented. This includes also 
an effective e1ectrical i.solation ag:ainst stray currents. Fleece (membrane) 
will be applied across the total double track formation. 

Longitudinal reinforcement will not be applied. 

3a• 1 3b 9 10 G & a 2a •21;J 

• • • • • • • 

' ' 1 1 

l vignol rail 
3 chambe r elements a) otlU;ide b) Ins ide 
5. i ntermed i <~tE layer ( i app'lica ble) 
'7 vegetation cov:er layer (e .g.. ~wass) 
9 elastica lly supported pads between the sleeper 
H longltu dtn C~ I relnf~.;~rcement (if applicable) 

Picture: cross section RHEDA CITY-G 

3.1.1.6 Floatfng Slab (Rheda City) 

2 rai l f<~steners a) Wl4 b) eZw 
4 steeper type 8/ZB 
6 mmrete 5upporting layer 
8 a(lj ustment bolts 
1.0 fleece (if a pplicable} 

As a measure to mitigate significant noi·se impacts for residents and other 
noise sensitive receivers. [n the vicinity of the routes! a f loating slab 
construction could be applied. Noise sensitive receivers like dwel ings, 
schools, libraries. hospitals! theatres and concert halls., and places 'of 
worship currehtly bordering the roLJt·e are not yet defined and has not been 
included in this· proposal. However it should be noted that a minimum 
l eng~th of an insta.Hatjon wil1 be around 1· 20 meters. 
An appropriate stiffness characterisUc will be determined for each 
installatlon. 

Pc1.!]•' I J' I. 1 
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'i 

L_ ---- - -·- -- - '------------------------__ j 
2.5 cm Sylamer 

3·.1.1. 7 Jns·taUation sequence (Rheda City) 

The basicaHy construcHon steps for the system Rheda C~ty wil l described 
jn the following in detaiL In aH system variants,. the system construction wiU 
be done fn topad.own. By this construction method U1e top of the raii is 
used as a reference polnt for the surveyihg and installation of the track · 
·components .. In a resultl inadvertent to lerances dur1ng the construction of 
the sing~e layers got no effe-ct to the exactness of tha gauge· and the 
pos.itioning· of the track. 

Tn e track slab wi 11 be I n.stalle d as a cast c:o n c rete slab in one eo n structio n 
step wittl a thickness of 23 cm instead of 25 cm for the project Edinburgh 
wl'th ra.il type RI59 .. Thl.s reductron is possible when concrete wlth a 
strength category of C30/37 wi ll be used. Because of the designed track~ 
generally the -track slab shoU'Id not dmp below the width of 240 c:.m. In the 
case of crowded clea.rances it ls possible to modify the mea-suraments of 
the slab track. Or1ly in this case a constructive reinforcement on the slab. 
track s[des is rec·ommendabte. 

1. Check[ng the substructure supplied by the civi l contrac·tor. 

This wil l be done by testing the formation, examining the survey­
·data and a visual and physlcal ·inspe·ction of the provided 
substructure. The relevant va~ue of E~12. {stiffness) is subJect to the 
t:ina! developme11t of the .track design and confirmahon py the SDS 
before commencing of works .. 

2 , Positioning of the bi~b l ock s'eepers. 

The bi ~ block steepers wm be laid In the given intervals on 1he 
ready installed frost protection layer. 

3. Assembling of the elastic rail flange sheathing (ESU) 

TI1e rails will be f it fn with the elastic rail flange sheathing. 

4. ~ nstanation of the rails 
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After this, the rails are laid in the middle of the sleeper support 

5. Installation of tl1e chamber elements 

Th,e chamber elements ara pushed in or glued in manually or with 
pneumatic machihes into the ra.il chambers. 

6. Track adjustment and surveyir~g 

For the rough track adjustment the adjustment bolts are to be 
screw down ·to sl1lfting the -track into ·the exact v.enical positJon. 
The track position Will be monitored with normally reflectors and 
T a eh y meter. The final adjustment wrU be done by use of th:e 
ad j u Stril ent scr~ws to the data of the surveying. After re a eh ing the 
exact position t11e tracik must be fixed by using of different 
soluttons .. 

7. Performing a final survey on the track and checking if all 
requirements are met with a formal acceptance of this part of the 
s u pe rst ru ctu re 

8. Concreting of the track slab 

The concrete wi ll be poured in and vibrated step by step for each 
sleeper pane I. Aft er reach ing the required strength in the cone rete 
slab, the covering_ or rail service can start. 

9. Finish the installation by covering the slab track wjth various 
layers llke asphalt •. concrete, grass vegetation or paving material 

10. Handover of documents regarding th is p·iece of track. 

3.1 ~2 Direct Fixation Track 

Ths track sections on structures shall be constructed as a non-batlasted 
system. 

Ribbed base plates will be ptaced df:rectlly to the. structure at al l sect ions 
with exposed rails as mentioned in the drawings mentioned under 'r2 .2 
Track .Aiignment11

• 

The existing guided bus way is assumed to be capable for a Tram system 
In .terms of' alignment tolerances and beartng capacity. Adjustments in 
terms of grouting of the structure at irs sut1ace may become necessary to 
meet the alignment criteria. The selection of grouting material wil l be 
subject to approval. lt is assumed that coring of fix"1ngs into fhe guided bus. 
way concrete is possible. 

Additionally, an up-stand projectlon shal l be incorporated as guard durlng 
dera!!nient. This up-stand wi ll be incorporated in the body of the structure. 
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Fixing for slab tra.cks 

Brlflnge1 EJerger- S1eme1JS om;l!l flllrl 
f:dmbu~qn 1 ram Network lnlraco 

· r /\liru:/1 2008 •1bmissicm 

In additi on to the characteristics of the VOSSLOH tension clamps like: 

. Permanent cont inuous clamping of the ra il 

T llting (rotation) protection 

- Simple distressing and replaeeability of; rails, 

some fu rtl1er features are significant for the fastening system: 

~ 

. 

For 

e 
V 

f 

Rail movements caused by pressure from the moving wheels are 
lastical l.y cushioned sucl"l that reduction ofr both, transmission of 
tb ration to the cone rete an ct stru c::ture borne· noise to the· 
oundations of .adjacent·bulldings can be mitigated. 

Gauge and cross level regulations of the rail can be adjusted to 
eight and laterally to the requirements during the installation. h 

the 
insulate 

DC traction power system, the trac.k needs to be electrically 
d. The steel parts of the track will be separated from the concrete 
al lation of insulatlng Bush Fbus and elastomedc pads with 
on .shims. No addit ional insulator between tension clamps and rail 

by inst 
insulati 
foot is n ec::essary. 

PdtJ,- r.- t il 
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The shown system may be changed or adopted due to the f indings made 
during ~he design ~hases, but will have equivale:nt features. As a result of 
these design act~Vities and the cast efflc!ency, fasten ing systems by 
Pandrol or other suppllers may be used. 

Installation se·qu·ence: 

1. Che.cking tile substructure suppUed by the civil co·ntractor. This wil l be 
done by examining the su tvey-d:ata and a visual. and physical inspection 
of the provided substruct~:Jre. Speciaj care is to be taken ill checking the 
height of the concrete where the base plates are to be mounted. 

2 .. Formal acceptance qf {parts) of the substn;ctu:re~ 

3. Checking if all measurements have been taken to ens·ure a safe working­
envi,ronment 

4. Constructing slab-track. The main steps ifl thjs are: 
a. Determining the exact locatton of the anchors; 
b. Drilling !wles for the anchors~ 
c , Glue~ng the anchors and mounting the baseplates while check~ng 

the gauge and the aHgnment 
d. Welding the raHs; 
e.. Mounting the ra ils on to the baseplate.s; 
f. Finetuning the raif-helght by using metal plates under the 

baseplata (if necessa1y).. 

5. Performing. a survey on the track and checking if alii requirements are 
met 

6. Handover of documents ragarding this ptece of track, 

7. Formal acceptance of this part of the sup-erstructure. 

3.1.3 Ballasted Track 

The ballas1ed track is the most simple and in terms of rnitial costs most 
effective type of super-structu~e . 

The bal lasted track [s a . proven technology and it is commonly used in 
major raHway systems world-wide. The ·tracks are Installed on sleepers· so 
as to keep the raHs at ttl e correct distance. apart (the Q.a u ge) and to 
support the wei~ht of trains .. The sleepers conventronally are made of 
wood or pre-stressed concrete.. The sieepe 1~s are placed. In a 'layer of 
ballast. 

Ba Ll ast is provided to give support, load ·transfer and drainage to the track 
and the re 'by keep water away from the rails and s re~ pe rs. Ballast must 
support the weight of the· track and the considerable cyc lic loading of 
passing trains. Ballast .ls made up of l,lard rocks and should be rough in 
shape to improve the locking of stones. 

1-'flfF 11"i nt 11 
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.F.igur ~ : 'Ex ample for Ballasted Track 

3.1 . .3.1 BaJiast 

The wheel of the vehicje transmits horizontal and vertical loads towards 
the track. Additi·an lly longitudinal loads resulting from lhe continuously 
welded rails coma inlo accounl due to changes of the air-temperature. AU 
the·se loads are transmiUed v~a ·the rails and lhe sleepers to lhe baUas1 
layer. The bal!ast transfers these loads \fila the sub~b 1IJast fa.yer (made of 
sand) to the su'b~structure . In order to ac.hieve a g'Ood transmission of the 
operational loads to the sub~struotu re, the thlckness of the ballast should 
be as high as possible. For urban trafflc a thickness of .20 cm (measured 
under the sleeper at tlie 1 ot canted rail) is the minimum value. This is to 
avoid an add l tio n of the pressure t:ransm itte d by two adjacent .sl,eepers. 
The fo~lowjng asp.eots na crudaJ to assure a trac:k of I, lgl quality: 

quality of bal~ast 

installation p roe du re 

homogeneity of ballasl 

A. tamping of the balfas.t ~n layers with m~dem tamping machines will 
cause a htgher stabil ity of tha track. 

The ·bal last material is made of broken and sleved natural rock and has to 
fulfH the requirements as fo l·~ ow : 

w~eather resistance (prav,em with fr,eeze/thaw-test) 

I I ( 
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Bilfing111 Bargcr - Siomcns Consortium 
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resis.tance against pressure {proven by compress1oll or imp~ct 
tests) 

no contents of organic materials , clay etc .. 

shape of the stones shall be cubicaHy and sharp-edged 

The ballast used wil l be according European standards and will m~et the 
requirements of a-Tram system. 

3. "1.3.2 Sleepers. and Fastenings 

Pre-stressed mono-blocl~ concrete sleepers form the support for the 
bal!asted track. 

The sleeper carries both the loads of the vehicle and keeps ·the right 
gau.ge. lt has to transfer ·the ~cads transm itted by the rail into the· ballast 
and must have suffident contact surface in ordeno avoid an overstress at 
the torma.tion. 

Jt transmits the 

horizonta~ forces resu lting from the mJHng of the vehicle recta11gu[ar 
'to the track 

centrifuga'l fortes in curves 

~ongi:tudinal breaking and accelerating: forces 

longitudinal and buckHng forces due ·to temperature caused 
stresses and strains of the continuously welded ra irs 

The forces rectangular to th.e track wnl be taken by the typical sh-ape of the 
sleeper. Thrs ability rs .called breadth displacement resistance. · 

The sleepers are used on ballasted track and designed for load 
characteristics consistent with the design of the passenger and service 
vehic.les and with the performance requirements of the system. 
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Figure: Example of Concrete Sle·epers 

The pre-stressed mono-block sle-epers have a :length of 2.400 mm or 
2 .. 600 mm. Fou r·or more pre-stressing tendons will effect·the tension. The 
reinforcement will be located uniformly. Every tendon shall be loaded with 
an equal force. 

The surf-ace supporting lhe rail wi.ll be inclined towards the track axis. As 
rail f ixation the Voss oh W14 fastening is an appropriate so~ution . PlasHc 
dowels will assure the connection of the fastenings to the steeper. The 
doweJs wil l not be canted o r distorted and are removable. 

The shown system may be changed or adopted due to the findings made 
duri 19 the design p ~1ases, but will have equivalent featur·es. As a result of 
these design activittes and the cost eff iciency, fastening systems by 
Pandrol or other suppUers may be used. 

t=fg-r..n:e: Fastening for Concrete Sleeper 
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The rail fastening is an elastic system, which is capable of attenu.ation of 
ra l borne vibratiolls. This consists of two parts: 

the elastomeric pad, 

the elastic fastening . 

The rai~l rests directly on the concrete sleeper with only a plastic pad in 
between. The posit1on of the ra il is fixed by plastic angl.ed guide plates. 
Positive permanent Ughtenlng between ra il and sleeper is achieved by 
usin.g tensioli clamps. Sleeper·screws are inserted in plastic dowels, which 
have been preassembled while fabricated into the concrete sleeper. 

3.1.3.3 Wooden Sleep.ers and fastenings 

Wooden sleepers .and ballasted track. is also a common combination in 
track-laying, These sleepers are hardwood-made (e.g. oak) and capable 
for recreation , when worn-out The sleepers are impregnated against 
rottenness and parasitic infestation. 

Wooden sleepers may be applied only at sections with turnouts Of other 
specla~ track components. 

Wooden SfeapePs 

Tf1e sleepers wi ll be· designed for load characteristics consistent w[th the 
design of the passenger ahd service vehicles and with the performance 
requirements of the system. For increasing the hori.zontal track stabiHty, 
sleeper anchors can be used. · 

The fastenrng system ensures permanent tension by means of elastic 
spring clips. All fasten lng components are akeady preassembled onto the 
sl-eeper, so the complete sleeper can be laid mechanically. 

For quick replanement of the rail, tension clamps are easy to remove in 
preassembled position. 

Paw:: 20 t , 3 / 
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The shown system may be changed or adopted due to the findings rnade 
during the desigt1 phases, but will have equivalent features. As a result of 
these design acttvitres and the cost efficiency.,. fastening sy~tems by 
Pandrol or other supp~lers may be used. 

3.1.3.4 Ballast Track Methodology 

1. Checking the sub layer of bal last supplied by the cMI contractor. This wii l 
be done by examining the survey~data on excavation and -after fi lling 
and compEtcUng., including a visua ~ and physicallnspection of the 
provided ballast layer. 

2. Formal acceptance of (parts) ·ofthe substrtJcture. 
3. Checking if al l measurements have be.en taken to ehsure a safe working,­

anvifonment 
4. Construct ing ballasHrack. The main steps in this are: 

a.. Bu~ding the turnouts; 
b. Putting the sleepers in position; 
c. Mounting the rail; 
d. Welding of the rail; 
e. Tamping the track. 

5. Performing a .survey·on the track and turnouts and checking if all 
r·equirements are met. 

6. Handover of documents regarding this piece of track. 
7. Formal acceptance of tl1 is part of the superstructure. 
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According. to document U LE90130wSW-SPN-00050 V3, three at-gr:ade 
crossings with panels are required. These panels will cover the ballast with 
a non electrically conduct ive material. 

3.1.3.6 Re-railment platforms 

In th·e depot area 9 turnouts and 1 crossing are foreseen with wooden 
flush 1inisf1 for re-railment purposes. 

3.1.4 Special Trac kfo.rms 

For the trec'ks inside the workshops, special trackwork systems are 
required. Embedded track systems are foreseen for areas in which tra·ns 
as well as cars, forklifts or similar vehicles shall be able to cross or 
pedestrians shall be abl·e• to walk safe. Some areas of the workshop are 
equipped with pits in order to enable access under the trains. 

Special: solutions, e. g. for the t rain washing plant, wlll be defined during 
the detailed design of the trackwork. 

Embedded Tracks 

The embedded tracks will be constructed in the worksllop area. They will 
be incorporated in a reinforced concrete f loor base. The rai ls will be 
installed in a rectangular recess in the trcor base and casted in with grout. 

PitT acks 

Inside the pits the rails wlll be instal led on columfls or aprons (stee! o.r 
concrete) . For this purpose special fastenings will be used.. 

SE[lllJt 

Example fot· speciallastenings on calum!ls!aprons 

USB00000088_0240 



Bl LF ING ER I BERGEI\ 
Ci~ll 

3.2 Rails 

The maximum length of th.e rai ls wil l be 18.00 m. 

Bflfingo r Bmgor S!iJmens CoMsorUum 
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Flat bottom r:a.Us with a radius of less then 100.00 m and grooved rails wlth 
a radius or less than 500 m shall be pre-cwved in factory or on site. 

All welds. will be.alumino-thermic welds and tested ultrasonically. Pat1icular 
attention will be given to the dressing of' the weld area. Track in depot will 
be fishplated. 

The standard rail in embedded track is of type 60R2 as stated In 3.2.2. AU 
rails Jn bal lasted tracksj plinth tracks, green tra.cks and in the depot and 
storage yard will be of type S 49EI . · 

All raHs wi ll be .of a hardness of 700, except'ti.J rnouts and crossings. These 
rails will be. of a hardness of 900 .. 

Guard raHs wi! l be. appHed over 200 m of the· line adjacent to steep 
embanl<ment alongs[de Murrayfield Stadium as required in document 
ULE9011 30~SW-SC H~'00085 Vi. . 

3.2.1 Standard Flat Bottom Rails 49 'E1 

The standard form of rail used around the world is the 11flat boUomn rali . it 
has a wide base m 11 foot'1 and narrower top or 11hea.d 11

• 

Hails are named according their weight per meter {for instance 49' E "1 = 
app. 49 kg/m). · 

During the manufacturing process the rails were roUed. In modem rolling 
milts the ra ils wil l be rolled In lengths of up to 120 m. For a better transport 
the raits after roiHng are cut in'to p'ieces of 18 m ot" longer. 
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The standard EN l3674-1 is valid for the supply of the 
rai ls. 

K~ 

I !~Ire rJeQ b- ct1QI 

6H~ 

49,.Jil 
1iHf. 
0.~ 

2 7.~ 
:h9,1 
~1.0 

r 7 

CllJ 

Figure: Rail Profire 49 E 1 

3 .. 2.2 Grooved Rail 60 R2 

In the embedded 1rack sections the 60R2 grooved rai.1 is proposed to be 
used. T~1e design is based on European standards. The rail head section 
matches the 49E1 ra11 head section , 

The further development of the wheel/rai l· interface study will define where 
local modification of the rail to a wider groove (59R.2) might be required. 
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Figure: Rw1 Profile 59R2 
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Figure: Rail Profile 60R2 
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The tumouts and crossings appHed for the LRT Edinburgh project are 
used to allow dividing a track lnto a diverting posit ion to connect two 
ro ut;es or to p rov rde .c hang eove r and ems si t1 g fac::Hities f.o r the rolii ng stock. 

A typical turnout conslsts of the fol lowing components (please note Fig. 
hereto): 

turnout switch sect ion (1 ); 

straight stock rai I ( 1 .. 1): 

curved stock rail (I ,2); 

curv.ed switch rail (1.3); 

straight switch rall (1 .4) ; 

intermediate sect ion (2) ;. 

straight intermediate. rail (2.1). and (2.3); 

curved rntermediate rail {2.2) and (2.4) ; 

frog section (3); 

running rails opposite check ra ils (3.1) and {3.2); 

check rails (3.3} and (3.4) : 

frog (4); 

wing rai ls (4. 1) and (4.2"); 

di"amond (4.3) . 

1 - ----+--- 2 - -----+-- 3 - -----; 
1.1 2.1 31 I 

For further information regarding tumouts please refer to Annexes 
1 (TS070015) and 2 (VAE_GRtumouts_en) . 
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Definitron of turnout types required- suitable for tamway operation I! 

Scope of Supply 

The scope of supply !include switch and stock rail assemblies, frogl check 
·rai ls, intermediate and c.losure rails, plates and fastening mat,edal. 

Marking 

To ease installatkm on site the turnout components that belong together 
are marked with paint · and a particular turnout number befor-e they are 
shipped . They are packed and suppl ied in sui,table lots. 

Storage 

The switctl devices as well as alii other bundles shall be stored on a dry 
and level area. Parts should be supported by suitable wooden posts. 

Radii and Geometry 

The types ahd the geometry of the tumouts wi ll be as given in the 
document ULE90i 30-SW-SCH-00072, V2 ''Switches and Crossings 
.Schedule" as fan:is appllcable. 

3.4 Expansion Joints 

Expansion joints aTe structural elements enabling a compensation of rail' 
length to be pe.rformed. 'Expansion joints are usually placed on the 
transition zone between bridge structure and embankment. They have to 
take up the longitudinaJ movement of the bridge (extension by 
temperature) without causing too high a compressive strain in the ra.i!s. 
Therefore! the slip resistance selected is ,lower than the resistance of the 
sleepers to the long itudina~ displacement avoiding the occurrence of 
plastic deformations, Switch blade and .stock rail are shifted against each 
other in the ·expansion joints. 

Manufacture drawings, prepared by the contractor, shall contain all the 
dimensions by taking·the track gauge of ra.ils 1 ,435 mm. 

The requirement and the location for expansion and I or isolation jojnts will 
be. -defined during design stage. 

3.5 Continuous W~elded Rails 

The welding of the rail! to form a continuous welded track reduces the 
dynamic forces exerted on the permanent way and the cars. Tl1e alumino­
thermic welding te-chnrque shall be used in this project: 

First a casting mould Is fixed around both rail ends. In a. crucib~e. the 
chem ical reaction ,of iron oxide and aluminium powder yi:elds fusible 

P~ye .l8 11 J r 
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the:rmite steel that is poured into the casting form r welding the rails 
together. Different alloying elements are added to the thermite portion that 
make the characteristics of the butt comply with modern qualitative 
demands. 

For the welding process the appropriate U IC standard and the technical 
description within the tender documents have to be considered. 

3.6 Track Ends 
At the end of tracks sand pits will be installed U1at prevent veh icles f rom moving 

beyond a designated point 

R'a i1 SIO'PS 

Where buffer stops cannot be placed outside the workshop area rail stops 
will be provided. 

H i(l•" W nt 3 1 
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Bi 11 of Quantities 

Track material 

Cons. Des·cription Unit Quantity 
Number 

200020 Flat Bottom Rails 49 El m 46,588 

200030 Grooved Ra!ls 60/59 R2 m 33,028 

200040 Turnouts (main line) pes 33 

200050 Turnouts.(depot) pes. .28 

200070 Ra"l expansion joints pes, 49 

2001:00 Crossings pes 4 

200"11 0 Buffer stops pes 0 

200140 R.ail fastenings for plinth track m 7,577 

200170 Pre-stressed concrete sleepe.rs incl. fastenings m 12,023 

200180 Ballast ton 23,700 

200230 Specific material for embedded tracl~ h1 13A22 

200240 Specific materiaJ for Tramstop m 2,332 

200250 Specif ic materia11 for Grass track m 3,564 

200270 Rall fastenings for cast-in track in depot m 760 

200280 Rail fastening on columns fn depot m 130 

200290 Transiti.on rails pes 60 

390010 Insulation Joints (as g:iven in ULE90130-SW- pes 14 
SCH-00085 V11) 

390020 Signing (eve1y 1 00 m a simple plate) Is; in cL 

3.90040 AGO-drain every 60 m in embedded track pes 275 
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E 390050 Water boxes in grass track pes 0 

390060 Grouting at guided bus way m 2,800 

390070 Gua'rd raBs m 400 

390090 R.oad crossings pes 3 

390100 Point bars as required in EH V. 3.3 under pes 70 
26.1 D. 1 

390i10 Adequate rera ilment facilities for turnouts in Is 1 
depot area ('for 9 tumouts and 1 crossing) 

390120 Isolated ra il joints (as ·given in ULE90130-SW- pes 0 
SCH-00085 V1 ) 
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TURNOUTS 49E'I 

TS070015 

Gauge [mm]: 1435 

Rat l Cant No incli1natlon 

!aid on: wooden sleepe-rs 

Rail profi les 

Rafl Profile: 49E (S49) 

18.04,2007 

Swltch Rai l Profile: 49E ·1 A 1 (Zu 2-49) 

Check Hall Profile. 33C·1 (UIC33) 

a all y or ma e1 1 I 

Stock Rails: R260 (900A 

Sw1tch Rai ls: R260 (900A) 

Running Rails: R260 {900A) 

Check Rall: R260 (900A) 

Crossing- Closure Rai ls: R260 (900A) 

Crossing - Wihg RaHs; R260 (900A) 

Set or Spring Rail Switches 'fZV-FSCH'• 

D•escripti on 

YAE 
Page 1 !7 

A set of spring raiil switches amsists of switches niade from the s11edal asymmatn:cal ar s:ymmatrical switch rail 
prome_s. They are Forged at tl~e - 1Tee l end (lor.ging) to rnatc11·the standard rail profile and a:re e!ectricslly ffas ll­
b~t we lded -to tfi.a adjoining_ stMd.ard rail. The- weld is located In the moveable part of the switch and it; secured 
wil.ti safety fishplates. The standard ra il s can be prmdded witl1 a root re;Jief lo reduce tl1e seWng foroes .. 

One set of spring ra i I swit.ches consists-. ot 

a) Two l'infshed stock ra ils, rn ad~ from the Vi(;nml rail profile {standard f !'Jil profile) . The stock rails are 
rnathfneclln the switch·stockrail contact area, al[ holes-are pravk!ed and deburroed. 

b) Two fi n[sht!!d spring rai l swilci'Mes, made- from the switch rail prdfHe and wel·ded to the standard raiL Tf1e 
switch profi.le is forg~d at lha he01 end to tf~e Vignol ra il prome; The forged area is machined so lhat I 
rn etctJas the Vig no I ra i I profi le. The "forged switch profile is We!doo to the stilndard r.:liH using e1ocWcal 
resi·s·t!;JI"ICe- weldirm and the weld is secured by 2-ho le fisl<'1p latss. The spring ra~ l sw~t~he.s are mach~ned on 
ll1e running surface and the contact surface of the rail head and foot, bent and sel and adjustl!ld to the 
stock rai!s. IF l.o be provided, the holes for the switch attacllments are dril'recl in the rail foot or web_ 

c) Tne switch supports, adjusted lo the stock r(lliS and the spring rail swjtches , are mounted on the stook ro ils_ 
!n the case of outs ide supports, they an~ ritted and mounted on lhe .$loc i~ 11'lil$. 

d) The. anti-creep devil:;e. 

ThB comp lete 'Snd i1alf $et.s of spring ra il swiU;hes "ZV-FSCH" .and "HZV-FSCH" are ready 'far installatta:n and 

~---------------------------v-o_e_s_t-, ~~p-1-~ -e--~­
VA:E" ,GmbH o N.!! ·P 4HI 
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are delivered pre-assemb!ed. H required, lock$ are fitted and suppl.ied as well. ~f the set of switches of a singte 
twmout is mount~d on s1eepsrs with plates, it Is possible to del.i ver the switches completely lllortm:ted on the · 
sleepers. If sets of switches are delivered without sleepers or if only M If sets of switches are supplied, the 
switch Is delivered bund:led logetherwitll the corresponding and adjusted slocl< rai l so as to prevenL them from 
damage during lransport and to avoid any confusion. 

lt is not recommended lo exchange 'ndividual slo~k rai ls or switohes without r:e-adjusting tllem to eacl! other, 

Advantag~s 

• Well proven and cost effe ct,ive de si g11 
• low seW ng forces 
• Higf) wear amllear res.erves 
• Suitable For medi®l to l1igh speeds 
• Suitable for medliJfl'l axle loads/annual loads-
• For high demands ,on position $!ability and creep resistance 
• Use of an el.astic rail fastening is possible 

Technical Characteristics 
~ Th~ forged area is subjected to a heat IHl<:!lment to prevent the formatfpn of· s.oft spqts: 

- All switch rairs > 63.14 kg/m , corresponds ta profill"l 49E1A1 (Zu 2~9), in material g~ade R260 (9110M are 
no mali:~ed lo guaran~ee a uniform tmrdru~ss gracliarll 

- All switch rails</= 63.14 kgtm, corresponds to profile 49E1A 1 (Zu 2-49), are l,ormalized only 8fter 
·agreemanl . 

-All head-hardened switch ai ls a.re tr;eated in accordanc-e with the material' specifi'catlon t.o guaranle01 a 
:Uniform hardness gradient 

,. For us~d switch rail profile and rai l malBrial grades see chapter 'Profiles' and 'Materials' ar1d/or commercial 
oH er 

Quality Inspection 
• Visua I and yeom etry checks 
• Penetration test: Flash-butt weld. for~ ecj a rea 
• H~ rdness lest Forged area afl.d heat affected z:one foi headaharde:f'!ed s.witcll rail$ 

Comrnon Bui lt-up Crossing '1EHZ COMPACT 1400'' 

Descri,ption 
The cross:ing vee is machined from a rol;led slab m.ade or tempered steel. This makes it possible to use CJ 
homogeneous rnateriCJI (wi:thout welds) with a corresponding strength fn tl1e transition area. 
The ~engtl1 of t11e crossing vee depends on the mil profi le and the geometry of l11e ' ros.sing .. The weloirig Joint 
betweerl crossil')g ve.e and closure rafls ~sin any case in the area where: the wheel ovem.m Of wing railtcros~i :hg 
ve e Is corn pi eled, Dis:ta n ce blocks are we.Jded o nlo the cross ing ve e. 
The closure rai ls am machfned from roHe·d rr:.tl pran'le:s Tl1ey are welded together in the area of the heCJ:d ami 
foot and wnnected to the cross i 119 vee by mean$ of fla s t1-butt weldl ng ~ 
Tile wing rails are also made lfom roll ed rail profiles , m.achlnecl and boned to the·welded crossing vee by 
means of clistance blocks. 
All distance blocks. are machine cl and adjusted to the support areas of the cloi,>.ure and wfng rails during. l'inal 
assembly. This guarantees on U1~ one hand an exact position of the distanca blocks and on the other hand 
adherenl:e to the required flangeway tolerances. 

~----------====--V estaJ 
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TECHNICAL DESCR.IPTION 
TURNOUTS 49E1 

TS070015 

Advantages 

• Design possible for all types, flke 
-common crossings 
- optuse cmssiqgs 
- multiple and spscial crossings 

18;04.2007 

• Excellent elasticity because of bolted design 
Therefore, optimal in tegration iflto the e tastlo behaviour of the track 

• No specnal a pplia noes ami pattem s req ulred 
T herefore, economical even ror small quantities 

• Extension of service I ife by built-up weld~ng in he track. 
• "Bemnng" df the assembled cross ing at a Jater sl.age possible 

Therefore perfe.d ly suitable for all types of curved lurnouts 
G ua ran teed in te tot1angea bility 

• Can. be tnerr'nit we lded i'nl·o the track 

VAE 
Page 3 17 

• Through temp~Jring of the· crossing, vee a higtl yie ld point is.acll ievedi with at lhe same tirne surricienl 
elongation and thus high wear resistance Is obtained in the w11eel overrunning area with the typic~:~l 
dynamic compress ion stress 

T ochn i ea Characteristics 
Materials: 
• Rarls~ ~lease H~fer to chaptar 'Material's' andfor I he commercia l offer 
• Crossing vee: 51CrV4 according to EN rnate r!al no. 1.8159 

Tempered to tensile strength (elongation min. H%) 1200 - 1400 N/mm~ 

Qual ity lnsp&cUon 
• V isual and geometry checks 

Penetration test: Flash~butt weld welding seams 
Hardness tesl: Crossing vee 

Bo lting of the Crossing "Higl -Tensile" 

Descri ption 
This type of boltfng i. used for durably connecting th.e main components (w1ng rall, crossing vee, closure rai l, 
guard rail and joggled r·all) or comrn:on, obtuse and multiple bu ilt-up crossings . 

The components are connected to each other by means of higl1-tensile metric bolts (property class 8.8 or 10.,9) 
and hexagon nuts. l:n order to make sure that the seal or tiW rail hl;lad (:lnd the hexagon nut is levalf special 
$him~ .are 1,1secL These shims have .a special form in the conta~l area of tf,e rail web so that the best pQssible 
contact surrace is act1ieved. Possiblesetllir)g loss can thus be kept to a minimum. To actiieve 111e rectan_gul~af 
contact of the head or t11e boil and ~he nut, hardened spheric.a l disks and ba ll sockets are used. They guarantee 
a 1 00% redangula r contact area of tt1e head of the bolt and the nul. Self-lockl ng nuts are usod to mak.e su re 
that the bolt does not IJ 0t loose. 

Advantages 
• Secure and durable connecti on because ·or h~gh pre-tension force 
• Easy to re-tighten tne ·bolting during operation , ~ f neces.sary. Speciri"ed lightening torque has to be cons idered 
• Boiling can be used v.aridus time-s (e.g. if single components of the crossing are ·exchanged) 

Tee h n ic al Characte11jsti cs 

• Bolts: Properly class 8.8 or 10.9 

~-----------------------~v=o:,e:_ s:t=~==ln==----
VAE GmbH 
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TECHNICAL DESCRIPTION 
TURNOUTS 49E1 
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Rail Fastenlng: 
S uperstruc1ure 11VOSSLOH SKL 12r• (Ten si on Clamp) 

Dose ripti:on 
For the fastening of turnout components on ribbed bas-e-plates "SKl 12" tension clamps from VOSSLOH are 
used. The cl amps guarantee a I a sting -c!a m ping of the lurnou t oom ponetlts on t 1 e ribbed base-plates. Ribbed 
base-plates for tu n1outs a re preferably made from ro lied ri bboo web m ale rtal Qr from ~at steel with welded-on 
rib cams. Tilting rnovements of thE,J rails are resmantly absorbed by thfl mldd~le bend of Hle tens ion cl ~mp. The 
ac.11 ieved cn~e p resistance and torsion r.es[stan oe ful fil1 the demands made on a continuously welded rack 
(CEN EN 13481}. 

The tension c:l·amps can be used with or without elastic pads between the turnout COITlponents and the· plates_ 
The defined mounting position guarantees the full tensionirlg~ Farce of the tension clamps tor- differrent ra il 
profile$ and pads of d[fferent sizes. A plastic deformation of the spring arrns i$ nol possible. n .e fastening 
needs no m<ll"nten~nce. 

Preferred app lkation of the "SKL 12" tension damp from l.he po int of v1ew of tumouts: 

• Universal clamp_: approx. 13 kN tension ing foroo at approx. 14.5 mm spring deflection 
• Tors l<m stall i lity during mounHti~ 
• Sullableln lhe fis~1p lsEed area 
• PnNlSS.embly possible 
• Large constn.JcUon lel'lglh sometimes Inconvenient 

If only limited space is available within lhe UJmout. welded-on stop faces or specific clips are l..ls:ed according lo 
the definition in the layout plan. 

The tension clamp Is fastened on the ribbed base-plate with T~bolt , double· spring was11er an cl hut. At t11e 
beginn ing orthe tens;on, bQlh torsion spring am1s rest on the rai l foot. Wh!i!n the T-boll Is lightened, Uw middle 
bend is lead to 'lt1El rii~ fl foot Tl1e:Ciptimal mounting cor1dition is r.sached when I he middle bend is max. 2·mm 
away from tha rail fool. The necessal)l torque moment Is approximately 180- 2(]0 Nrn . 

Tension clamps with speclal ·ft1nctians:· 
Tension clamps which allow the sliding of turnout cornponenls, e.g_ rail expHnsion joints . are designed with l,ess. 
tensfor1ing force, At l l1e moment, a type ca lled "SKL 128'' is.avaifable. These tension clamps secure the 
l ~ongi tudlnal QIJida.nce or the components and prevent tilting under the load of the Wh.eel. 

Advantages 
Good creep- and torsion resistance for use in the ·continuoLJSiy welded track 

• Ourab!e e!as(l.c clamping 
• High til ting slabiliiY lnrough m~dd le bE'..nd 
•· Long service fif~ 
• Low space rci quirement 

Technical. Characteristics 
• The tension clamps are supplied wilh corrosion protection 
• For clamp material see chapter 'Materials' and/or commercial o-ffer 

{spring sh~e .l according to mai)Ufaclure(s specif ication) 
• For design .att(ibutes see VOSSLOH broohure 

~-~--~--------~------
'VAE GmbH 
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TS07001 5 HL04.2007 P~r;e 517 

Qual ity Inspection 
• Test cerlifl cate 2.2 accm:ding lo EN 10204 of 'l~~e m anw factu rer 

Stoch. Rail Supports· 
Inner Stock Rail Fastemng 11 1BAV-VAE" 

Des,cri ptior:J 
For lt1 e, fastening or rail s-, spring ·elements a re frequently used. For tu m outs, si id a chairs arffl m ounl~d on lhe 
inside of lhe stock raTI s, on wh~ch tl1 e swi tcihes sI id"e , In the a rea of the se s I ide c-hairs, conventiona I spring 
elements Gafl not be used. This system represents a device for tl1e flexible fastening crt stock rails in the slide 
cl1air area . 

Structure': 
The ~ l ide c11air has a tLinnel..shaped reGess i11to wilkh tha lo11g plale-,like .-spr1ng ek::menl is loosely Inserted 
towards the slock ~aiL A slop fac~ is welded onto the base-plate and this stop face interacts witih the end of ~I:J L:~ 
spri11g ele.mellitS facing away rrom t11e stoC;k ran ar;Yd secures tllis sprin9 element eve11 ·lfl case. of vibrations. 
Once the ~prlng 11li~m11ml is in Its final posmon, · <;lam ping wedge is hammered into a diagonal hole in the slide 
cha ir. In this way~ the middl€1 part of lhe sprlng eretnent ls clamped dlown and the stock rail is flex~bly held down. 
The holding-down fo~ce corresponp's to the one of a gtandard S(Jrfng elemenl. 

Mounting: 
After lhe spring element has· been placed in the recess. lhe wedga is hammsred into the diagonal hole of the 
slide cha~r by b~lows.- on U1e rectangular head. A square shotild er 011 the wedge .limils. how fur it can be 
hammered into the ho le. Wilh a simple disas~emblytaol the wedge. can be removed again. 

Ad'l,lantag es 
Good cre6p and twist. resistance for lhe use in cant1mmus ly welded track. 

·• Pe rmanellt-l!l lasUc fastening of the ~tock rail 
~ Hi g!l stability 
• Lo11g service life 
~ Low spatie req Lii rem ent 
• Maintenance free 
~ The shape of the e~ements .makes I ncmrect In s1allatlon impossible 

Tee h n ica I Characteristics 
• W aided C\>ns:truc.lion m ad e from rollei;l steel 

Quality ln.spection 
.. Vislla I and geomelfY d1eck s 

Fasten ing of Check Rails: 
Arrangement of Check Rail 33C1 (UIC33) ­
Check-Ra1l Chair m Block Construction 

De·scription 
The che-ck rail .guides I he a>:[es cif lhe vehlcles ~n . s l..fch a wa.y. that they can11ot enter the wrong flangew·ay and 
da not touch the front area. of th ~ point of t11e crcs. ~ng Mr:l tlama.ge iL To be able to fulffil Its funcdon the. check 
ra~l ts pos itlan ed in such. a way that !!1 a parail ei l Ja ngeway ,lies opposl te lhe u nglJ ided part o'f the cms:si ng. It is 
absoh,Jt.ely necessa~ that the defined check gauga (the distance :between running e·dge of lhe cross1ng and 

voest 
VAEGmbH 
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guiding edge of tha ched\ raiJ in ths pan3 11el flangeway} be complied. 

T l1e check rail is made frorn the rolled profile 3'3G1 (UIC33}, which :is machined In tM ~rea or u,e entry and ll,e 
cneck·ellld rlare·- The check~rail chair i.s made.as:a stable welded construction (bloclo::. construct:lon). The 
fastenlng of the running rai ls depends on lhe specific requir-ements. Tile check ra il re-sts on tha check-rail chair 
and is fash~nad with s'Crews. For a correct .adjush'nenl or the check -ra ij fl angeway and tile check gauge, .sh ims 
can ba positioned between cl~eck-r<:JiJ chair and c:heck rail. Max rnum po_ssib le compen:satlon13 mm_ 

Advantages 
• Easy to mount, check-ra il cha,]:r with check rail is nol directly connected to the running fails 
• The. check~rai:l flangeway is· easy to adjust and th!!!refors also thG check gauge by Inserting shims in c~se 

of wear 
·• T t1e wom Check rail r:-an be exchanged v.rithout IT)anipulation of the rLin11 ing rai l 

Technical Characteristics 

Mat~rlals: 
·• For chBck rail profile sBe chapter 'Materials' and/or Gbmrnercia l after 
• ClleGk-rail ch,air: min. S275, tGnsi le streng~n of 430 Ntmm2 

Quality Inspection 
• Visual ~ rtd geometry checks 

Wooden Bearers "Oal<" (H) 

De sctiption 
Tumouts, di !;UlH;md crossings al!lcl other layouts can be laid on wooden bearers. Th:e bs<:Jrers seCljre the gauge 
and geometry ar the layout a1,d transfE!'r the l o~ds of the rai lway trnfficto the ground, preferab ly .the ba[last bed. 
In add ition , ll1,ey secure the position stabi lity of the 'ayout through their reststance to longitud inal and transversa 
dtsptaoement.s. Moreover, the exce11entelasticlty oF wood 1s very compa!:lble wUh a ballast bed. 

Tumout bearers are made fron1 hardwood ac:cordrng lo UIC 863 resp. EN 13145. The bearers can be treat~d 
as per the-;'ROping"' method wlth wood preservative, lype WEI C. w·ith a corUent of Benzo ·(A) pyr,ene below -50 
pp m. The averag~ absorpHon quantity of oak bearers is approx. 45 l~g/m 3 • 

The proces.slng or bearers takes place under ISO 9001-2000 controlled processes. The bearers ara drilled just 
prior to tha Fasten~ng of t11e plates. Tlie diameter and depth of the pocket hole a;re adjusted to the used· coach­
screws .. This guarante®s optfmal retainrng force and e1ec..tr1cal fnsulati an_ 

VAE is certlfied ta ISO 14000. Therefore , we ma~nly us.0 wood from sustainably cunivaled f>Orest$ .. The used 
p(eservation a.gent em~ts the lowest possible vola.Hie substC1rtGes , so-ca ll t!!d VOC. Biocfde oonce11lration Is also 
minirril;;:;ed' Withal the same lime htg11e:st poss ible pmte.ction against dry rot. 

Advantages 
• Good damping ~)ehaviour 
• Good oompatibilily with ba IIAst 
• Long servrue I ife 

Ecrmomi.GCJI for single. p ie~ -cmd small batch prochJcUon 
• Recycls ble 

Technical C harracteristics 

VAEGmbH 

USB00000088_0255 



TECHNICAL DESCRIPTION 
TURNOUTS 49E1 

VAE 
TS070015 "18.04.2007 rage 7 / 7 

• Oal~. (Qw~rcw; robur, p~l.rae~. l)u.oescens): 850 - 900 kg/m ~· 
•· Crass seclio11 and form according to UIC 863 c.L 2.:5:2, see a lso chapter 'Materials' and/or commercial! orrer 
•· Impregnation, see 'Description' and ·cnar;~ter 'Materials' andlor comrnercial offer 
• Bracer;l ends 
• Length increments: 02" m (or according to aereement) 

SAFETY PRECAUTIONS 
As .fa r as the handling of treated bear-ers and wood fs ooncemed: 

- Care must be taken that groves a.re used (type/q_uality genera ll yr cont.alned in the safety sheet ofthe 
preservation agent). 

- W hen treated bear-ers are. cut or processed ifl a manner th'at cmatas dust, care should be la~enlhat 
dust-proof prolectlve masks and eye protection (glasses) me wom. 

- National reg;ulalions concerning lhe wear or work ing clothes (e cornpany cleaning servi:ce may be requ ired) 
and possible demands for the storage of civilian and working clothes in separate lockers, etc·. are to be 
observed (there exist nn standardised regu lations, bul lhe a·spect or cLvil law relating. to the passing on of 
poUutanls v1a clothfng must be fully accounted for). 

Quanty lnsp~ctlon 
• Accordif!g to UIC 863 1 for fresh-cut b6are rs 
• Accord ing to EN 13145 cHld Technical Terms of Suppty No. TL001 of VAE For beare rs fi hishe.d In the 

tu rr1oul p lant 

S _ope of slipply 
• switch device 
• build up crosslng 
• check rails 
• running and Intermediate rai ls 
• all base plates incl. Fastenin_g n1aterial 
• all woode.n sleepe rs up to the use sta mlard sleepers 

the scope of supply does 11 include: 
· switch machim 
• tacking devic~ 
• fishplates. incl. Bolts 

~--------------------------:v:o=e=·st==~::,:=e~--
VAE GtnbH 
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Pro~uct Range- , , ' ; \, _·'~ ~ 
- :_;_~ - ~ VAE 

VAU hlili vas L expa~. i u:.'i:! .in 

tho dC!si;qn and m a.nuf11dure of 

~p·vo~·ed ran 1 ~ I r'llOU l"s .• d I t l ~l l (:mds 

11 11d :tXimpl k!tt?. la. out!; as 'i\•Cll.L as 

switch macl1ines cornplyihg ~o 

ir! lerJt;t ti,o rutl ~ti'Hl(l.:mls m' -f tf!t.'l [[ 

I t • I , 

custolnc:r reqllirements. for iJJl 

app tic<JtiOIJI> ;_Hid I"E:1Cfl tl red 1)1~ l l '[J~!:'­

Jn acldllioJJ to staml<nd ~roovcd 

r<iil scdions we also d.esign 

tor I u~~· !> I hm~ I ~k e R T .S"'l. 

Similar-and cantra nelflite mm· 
outs 

Equal splll tumouts 

n t;erl<u::ed -~witch device~ 

Diamond c os!>mgr, 

S1ngle <111 d dull b{ii:! 51ips· 

Ex pan slon j mnts 

Tiack ·panol.s 

Dol.!~lc Lrackju.m:iioos 

Complex layouts 
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I 
' 'f' 

, Grooved raH switch devices - r '! •. · .~to. 
I . - /fl/A.~ . L I . •, 

I ~- t-~- l -~~ VAE 

Grooved nttlS'i.\'ltch deVices fo r 

lig ti I. tnll ! Ltttu l sy lt~nrf. Cot:::u d~t o f 

ho,!Q Silts, connocle d by jj ,) rod:.. 

Sl.ilild'ur{l g eometties have mdii · 

UB., 2.5, sn; L(J{I cmti 150 nL 

SJJ.cciai de si !:illS arc also p ossiblo. 
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1 , r 
Qrooved 1rail switcll devk:es , - ~ I ! ' t' ~· ,dtr.t. 

.• ~ I l ·,-·--.. /~'-...... 
~ -~\--: l ·• _ VAE 

Types ~ 

flat bed design 

bull wcldC"cl Jgmm' e-d 1·1ill 

Switch section ta~tencd hy a wodg~ 

(:leap bed design 
Swrl.dr. n r ~ r cJP. lwm rm <.~~ymruehical 

sVlitch ·-section w llich i~ n flL f ast.~ JL [~~ I 

to n 6lnHnnam: s li d\ng pi ate bnt I r;, 

p.lil(:ed (iu h .r!liv!tl itll l ~ ! i rling ('n\l i~ 

:::0"\'fitcll section fasl mmcl by .a Wr:!:~ lgf! 
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5 

Grooved rail swrtch devices 1 - · : I , I .~. ~ 
j I l ' • ~ __ ~ r~ - 1 ·- _ VAE 

Techn ~cal oharaoterlstles "3· 

Material. grades of :5witche$ 

8700 m;LL)@ily hard (OcN :2201 cr willl haH:lfaalnu a 'he runnlrJJ :Krrfacre #fid/OJ he glll­
dir1J;l ~ Jl f~i:~ 

0'9:!0 118Jlu a~ hare! (CEN;2-60~ 0':" heaHrealed 
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Diamonds, Crossings, Check Rails ~ - j ; · , ~- .~· V~'-.... .. . 11 ; ' !' -~· 
- - I "'· 

I ~"' ! ._ - l VAE 

Material grade:5 of crossing bl:ock~ 

s-ltto naturally ~rci .(GEN 22_0} Of'lo'it ~ar,d ,adno on cnkal area~ 
S9DO natur8lly harr (0 N ~~f;l} · c I ~Gjl l· l 1 8<ll ar:i 

H~11- t ~1 El%'<!n~. s_rool ot nmtural l~ma or ~1-11acdcncd 

SBOD natur.a_lly liarcl (QEN~22o} or with tlaid aalng an critinal atS~riS. 
or ltill tfJ·@rad \lk!l Hlnt1 Q-'l- )~ pt;m.\J~a 

• Dependlng on 1h.e cro sSi11g 

de-Sign, the check mUs ilre 

rmiml1iiclmed E:iJll1erwith sh <• l ~ 

l~w or d eeJi gm:w ves .. 

I• Special RI 611 VK or VKD 
180/105 sections arc. ·u ~ed \•tllll 
gm(lvc d r ill.l.s Rl ()U or IU 59 ·.in 

case [}!" shaUao\' grooves. 

+ hi f:fJ SE;! ~ f dE'!~ p uu-m ~\If!~ , 'I he 

urc:u ·h ' .·k-raH 1wom, ~s 
t1s.eil J.(H' fldj ns-table: di r~c~k rft.il~ 

and fUU-h.c:ad proruo~ v,oitl-'1 

ma.cllined gmov~~ ror the non­

adju!.Labl o vcision., 

Cm~;.. lug [O L groil f!<l ( i:l n lu.!'r.l­

Quts tor ligl1l rail/ tram systems 

wUh siH tU4'W or de~p g ror)_ve~ , 

dorpe tidi ng on " h0.el se ls, · (JOV ~ ­

!Hlcl. q:ossing ungie conclitions. 
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Diamonds, Crossings, Check Ra:lls - • · l · : :;- ~ 
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Types ~ 

For ·sma 11 er crossing angles 

11 loru~d ur rnl l "(1 bJt, r, .l~ with 

woldcd.on full· llC!ad ruils is u~ed_ 

Par cro.-~ings stl bfected to 

hlgl fe.:;t O!!dS i t iP.siu n wfl h 

welded rn ~ nganese o-r witlJ. a 

fn(l['ltJ <UH~~e i[]~ l"r1 i~ r ntP.IliJ.I. 

Hi sr.h-TfllHl{!ilP~e :'ilee1 is clumit e~ 

rlz&d b lts ~xcgll nt [~i>l~lflfl(:~ 

iiQilinst s~n~ss typical af crmsinus-

For larger oros:s fng angles 

11 de&J.gn: ~ons;-sth1gr or w -!lde:d b~otk 

r~Hls i:lr tulJ-Ju~ad rails is usec 
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Depot. and Workshop Equipment - Alternative Offe·r 

1 Introduction 

1.1 Document Scope 

This Document is prepared to provide an introdu:ction lh the prrnclples of the Depot 
Layout proposed at Gogar slte fo r the- Edlnburgh Tram Network project and the 
functiona l reJatlons and dependencies during Depot operation and Maintenance 
activities fDr the E.& M part 

WJ1en BBS Consortlum {BBS) is used in th is document (or its Anm·lx·es) , it stands 
on I y for i;h e E& M part of U1e Edin b u rg 11 Tram Network .. D 

Furthermore this document describes and defines the preliminary basic scope of 
maintenance equipment required for the maintenance of BBS scope to be provided 
for this Project a.dapted for the initial needs of the system. Deviations to the basic 
offer and to t.h'e Employer's requirements are marked. The ~~dicated alterations wiH 
ensure the functionality of the system maintenance as welt 

1.1.1 Compliance 

This document is prepared to provide compliance with the Invitation to Negotiate 
(UN) ana the Employer's Requirements regarding Depot facil ity equipment aspe,ots, 
as. not indicated otherwlsej and functional requirements to mainta:in the system. 

2 General 

Tl1~ Depot wm be .of an econbmic.al design whlch reflects economy of use and 
maintenanc.e in pro.V[dlng all the functiona lity r~qli i red by tie. 

The Depot will combine high levels of re li abUity and performance and wil l provide 
the operator and ths ma[niainers with the JaciliUes to ·operate, service, repa1r and 
maintatn a completely reliab le passenger service. 

Tl1e Depot {aiso cal led Marntenance Fac ifity) includes the h:JIImving featute.s that 
have been, desc:ribed in the ltN. 

Main maintenance building with the maii1 tram works ~1 op, other workshops, stores, 
management, adminis'tratl'on, operations and maintenance offrces and staff welfare 
1ac1Hties (support accommodation) and the controt room for the complete Edinburgh 
Tram NetworK 

• Car washing section to handle T rams 

• Sanding fac illty with sand container to service Trams 

• Sta bli n:g area tor ve htcle fie e.t 

/tle1f1nrl ·rRtemem 
De1 ·rJ! >~rlr.! ~·'/r 1 ~,.:;/1,~1' EqlloJ. !!11::'.'11 

USB00000088_0267 



B I LFfNC.ER I BE RC! ER 
f.IYJI 

lE E 2.1 The Site 

f;JJrrfngeJ Berger Sfemetis Cvns(1rtwm 
Edml1W!fh l mnr Ne!warlr, lntmco 

• t M.:1rcl• 2fWB Sulnnl.-.,q;nll 

The proposed site in Gogar wi ll be as5umed as the location ior the erection of the 
depot 

The Dspot !ayout provided with the I ~N doc.uments wil l be the I:JMe far the, future 
d~sign works and the tecihni.cal proposal is based in general on th is layout. 

Speclal deslgn requ irements, resulting on constraints Imposed upon the D.epot 
design by the Civi l• Aviation Authority dua to the prox imity of the Emergency 
Run~ay of Edinburgh lntemat1onal Airport or on factors and restrictions to be 
accommodated in the constn.i.cUon o"f the Depot that Wil l necessitate detailed 
discussions With the aviation authorit ies,. are ncit consldered yet. 

A separate building/area ·for the preparat ion works of larger line equipment (rai ls, 
catenary equipment etc.) required for corrective maintenance purposes as wel l as 
fo r storage of larger line side ma~ntenance equipment sho.ulc:i be considered in the 
next design steps. 

Furthermore design requrrements, resu lting on the t"inal tram c.ar design have to be 
evaluated rn the futu re designr stages and the layout has to be adapted acco-rding ly. 

2.2 Access 

Road access from th~ AB Gogar roundabout Hnk road wil l provide both entry for 
normal Depot operations traffic and al:;;o for del ivery and egress of trams up to 
nominal 43,6 m in length with the minimum, of imp~ et on other fac ilitfes. 

2.3 Mai'ntenance FaciUty .Equipment 

The maintenance facil ity equipment is state of the art faci lity equipment witll 
reua. rd s to industrial buUd1ng design as well as the most curren t technology and 
equ+pment for maintenance and repair systems for E&M part and cl(3·a,,ning ~ wheel 
re-profiling_, sand filling and lifting oJ Tram Cars f~atured by: 

• energy performance/eff1clency/conservation for matarials and equipment 

• water quantity and sewage treatment 

• quality coh.t rols 

• minimizing environrnental Impacts 

• general environni,ental protecUon 

3 Mai ntena.nce Faci lilies - Conceptual Des .. ign Overview 

3.1 General 

The conftguration of the d~pot and the e.quipmemts contained therein wi ll minimise 
disturbance to neighbors. 

The Depot: will be secure .and be provided with security systems as approprlate . 

USB00000088_0268 



I E 3.2 Description and Location of Facilities 

The depot has to -tulfll l t 11 e fallow lng m a in tun ctions: 

• I nsp 0ction and M a i ntena:n ce of T r~ m s 

• Stabling of Trams 

• Shunting of Trams 

• Cleaning of Trams 

Blffin~er Betgsr • Sif'Jife/ IS Cons 1 riutll 

Edinburgh Tr-am Net1-vorh, lrrfmco 
.'i , •. , Mard1 20nH S11bmrs.!Hon 

• Testing ot Vehicles after repair and majdr overhauls during a re­
comml~sidn i ng 

• Inspection and Maintenance of Railway Electrif~cation system 

• Inspection and Maintenance of Communication system 

• ln~pection and Maintenance of Sfgnalling and Control ling syste'm 

• Inspection and Maintenance of Trackwork 

. • Inspection .and M a inten an oe of Infrastructure 

To assure t11e reUabillty and availability o-t e-quipment. the depot as wel l e~s ths 
workshop fS designed and equipped fo meet the maintenance requirements of 
rol ling, s:tock and the other systems. 

The maintenance facinty design shall incorporate special toots and equipment 
re:quired to ·cansr,stently achieve U1e r13qurred preventive and corrective 
tnaintsnance iasks within U1Er cycle times required to meet the fleet avai labl!lity for 
serv1ce. 

The bas ic preconditions for lhis des~gn are: 

• U1e-ro ll ing stock maintenance requi-rements and technical details 

• the system mainte na nee eo h c ept 

• the system design 

• the system emergency conc:·ept 

• the. system safety concept 

3.2.1 Maintenance Ya.rd & Facilities 

The general arrangements for Maintenance Yard and Facilitfes are given in the. 
corresponding layout ULE90130 -0o~DEP -OOOOi , Rev .6. The area will readily 
accommodate-t ile initial flee:t of 27 Tram .cars .. 

P.::lJrt I d .2 

l1l~ 1,' ,'Lltl dlti!<=''' r it= I! r 
J f"{l"j 1nd Wr>1k,t1nr 1 r./'11j1mer1r 
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The Yard area is arranged in such a way that the Trams when enter ing and leaving 
the Yard wi ll be able to do so over the two inbound and outbound tracks connected 
with the mainline. 

For the future phase the stablln.g has to be built according draw1ng to stable in total 
36 T ram cafs. 

This El.rrangement provides maxima,l flexJbi lity for shunting operation and minimizes 
delays while. putting~ the Trams in and out ope~ation on the main track. 

The take in and lake out of Trams 'lo/troh·i U1e Yard wi ll be arranged by swrtcn­
combinations from the main trackr so that every Tram at any tlme in aach d~rection 
can e nter or leave the Yard without blocking the opBration on the main track. 

All Trams; wh ich leave the line (iirst priority}. wi ll be controlled from th ir;; point by the . . 
Depot Controner. 

Al l Trams wi ll enter via the inbound tracks f·or entering the different locations 
according to the opera'ting and maintenance requirements. The Depot controller wil l 
distribule the Trams to the ·stabling yard or passing the stabling yard to the tracks 
for inspectjon and igh-t mainten<:~nce, f1eavy maintenance, washing and internal 
cleaning/sanding. 

The exH of the Yard is given v ia U1e Yard lead t r-ack from the stabling areai from the. 
washfng plant and from the ·nspection and ma~ntenance tracks. 

The maintenance yard and facilities will be designed to provide sufficient s torag.e 
space ·for the in itial Tram fleet of 27 43.,6m-tram cars, and a planned e;o:tension 
possibility to 36 ham cars .. In add tion t the yard will have a maintenance bui ldlng to 
maintain both the Tram fleet and wayside equipment Accor-ding l ~l the yard 2!ind 
facilities wiH be built for: · 

• Servicing and maintaining the fileet of 27 Trams. (in itial phase) 

• Stabling for up to 27 Trams 

• Two in bound and two outbound to the main line for the Tram f leet 

• Storage yard1 maintenance building, washing plant,. sanding fac ility underfloor 
wheel lathe 

• Access roads, 'guard house, parking area for 15.0 cars (automobiles) and with 
provisions tor expansion of the parking areas to accommodate the tuturs 
expanded system 

• Fencing, paved walkways and gate. 

3.2.2 Workshop Area 

• The wash plant will be located Inside a shelter {track 4) Hmit ing the inside 
operating condit!ons to a minimum temperature of 0°0, allowing the 
equipment to operate effectively even when the ambient outside 
temperatures reaches temperature conditio·ns of m1nus s~:~c. The facmty will 

n r Ilil I I (,ft m r'rrl 
D-1''-'J .trltl W1•11t=;tr 11 EtfWii'lt'lrl 
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be provided witl1 suitabte devices to remove excess moisture ·from the 
washed vehicles. 

• The Wheel LB~ths track (track 3) w iU1 a length of approx. two Tram cars. (2 
working positJons) i a centra l posH ion ior the Wheel lath and on one working 
posit ion equipped with a Gantry structures for access to the tram roof area 
from both sldes· and with middle- and side pits. Th.e other working position of 
this track. is deslgne.d as a floor leveled area . The track will be equipped with 
traction power lnterfpcked wrth lathe operation. 

• Maintenance tracl< A, (track 2), (lhrough tracks with each -2 working posit[ons} 
with a Gantry structures for access to the tram roof area from boUl sides an9 
with tn1ddle- and side prts on one work ing position and -a tra;m car lifting 
system an the other worldng posit[ on , A bridge era ne ot 6, 3 t capac ity covers 
this area. 

• Maintenance track- B (track 1) with m:lddle p.its.on one working positlon . A 
bridge crane of 6.3 t cap·acity covers this area. On this track also p·ainting 
prep~ration and painting of Trams can be pertormed. 

• Shops 1or auxiiliary works and storage area. 

• Areas for tec;:hnical' .system components, .administl'ation, social and staff 
we.~fare fac ilides· 

3 .. 2.3 Yard A rea 

• Infrastructure Maintenance/Auxil iary Veh icle Area and open storage area 
(Track 7 and 20} 

• Stabling Tracks, initial (Track 8 to 14) wttfl future extension (track 15 and 16). 
Between the stabl ing roads , ·access paths alternately 1 m and 2m wide with 
service points to provide faci lities fm Tram cleaning and mlnor maintenance 
on the 2m width wi ll be arranged. 

• Depot !ea,d track (access aM test) (Track I ) 

• Botmdary Fence; 

• ligJ1tin g Extema I: 

• Storage Extemal; 

• Ho ad Access; 

• ParJ-r;ing 

• Fire Emergency Access; 

• Lorry tu rh fng space; and 

• Lorry access to skip for wheel lathe swarf 1or sand delivery etc. 

~/='rln •tr 5/<:Jler r ,.~~,lt 
ll1y1n( m, I ~~, 1! •;il ,r h1Wf'm'"'ll 
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• Office entr~nce vestibule 

• Drivers reception area and dispatch 

• Contro l Room, Equipment Room 

fJHimgar Bf:'rgm • Sjomcm£; ,onsortHim 
F.rlirr lwtlfh rwm Nr;olwnrk, fnlrarn 
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• Offices, 'tra inl ng roam I m ee.ti n g room and worksta ti on s 

• Staff we lfare faci lities 

• Technica l rooms 

T he above mentioned areas wi ll be arranged in order to guarantee an optimum 
Qperatiim of the depot wtthout any o~st ructions. T1he track layout WJII be adapted in 
acco r.dan ce Wf t h the maIntenance lh rough put rate d u r1 ng off ~,eak and high t 
operations. 

Access to the depot area ~;~nd to the worksh·ops for on~ road vehic les are ensured by 
roads. Material folf the workshop area can be provided by trucks and access for 
emergency cases is g ive11. 

3.2.5 Maintenance Tracks 

The wort(shop Is designed for Inspections, heavy and light maintenance and repair 
works, exchange of larger components and for complete overhauls also on the roof 
area of Trams. · 

T racks 3a and 2a are designed with central pit' and with side pits plus rbcif worl~ i ng 
p!atform, 

T rack 2b designed tor Hftlng of LRVs and. changil'1g of bogies .. 

Tra:c k I a ~with oe n tral pit} d!=!sig ne d for I ifUng of LRV s and -eh .an g i ng of .bogies by 
mob i~ ,e mung jacks.(optron; not part of the scope). 

Dismantled bogi~s- from the. vehicles shall be moved directly to 'the enclosed bogie 
repair a rea 'first by era ne and then over rai I. 

An overhead crane 6.3 l for heavy transport work e.g. bogies, AJC units , contait1ers 
ate. covers the area of track 1 and track 2 . 

3.2.6 Underflo~or Wheel Lathe (UWL.) track 

The performance range of the wheel lathe is to check of the wheel prof iles and tt1e 
re~profHing of these whee ls w1th a mlnimum waste of material to reach the 
recommended to!eranc.es of wheel diameters with in the reference values. 

The unde.d lGoi' whee l lathe [s pos itioned In a central pos"ition on trac.k 3 , 

An addiUonal mobile crane or jib crane 2 ·t for heavy ·transport work of axles and 
111 acl1 ~ne eo m pon ents sha 11 be used. 

PrllJP. ,'~ ,, '-' 

Mei/11711 ~ r<~temer~r 
[kpul 11nl vVr •1i..!.l1 1 Eql/illllrFnf 
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Track section 3a is designed with central pit and wlth side pits plus roof working 
platform equipped with OCL interlocking and safety barriers. 

For safety reasons a me.chal1 ical interlocking system between platform and OCL 
will ensure that wJ1en the OCL is under vo ltage the platform is not ac·cesslble, on ly 
when the OCL voltage is turned off will access. to the platform be permitted. 

Track section 3b is designed as a floor level led track. 

Track 3 can be used for Inspection and Ugtlt Maintenance tasks wl1en tile UWL fs 
not used, 

3 .2. 7 Paint ing and Painting Preparation 

Painting and Painting Preparation can be done either on track 1 b or on track 3.b. 

3.2.8 Sanding and Ex.terior Washing Facility Area 

Thi:s track will be used for washing the extertm of the Trarns. 

Therefore this place is designed as a washing hall and equipped with a dr,lve­
through washing plant. The washing hall Js conslructed in the length ofapprcix. one 
vehjc::la. 

The train washing facility consists of washing brushes and detergent archs at fixed 
locations and with blow -down dryer. For front a,ncl rear washing a special brush 
unit will be provided. Front 2).nd rear washing can be on ly performed wh~;m ttle tram 
is stopped at a predefJned posit~on. Washing mode can be seter.::ted with or without 
front and rear was hi 11 g. 

A water treatment plant for recycling of the wash water and water tanks wll l be 
provrdl5l'd. Tha recyc[ed water can be re-used dufing following washing processes. 

The Trams wi 11 'd rfve U1 rough the wa,sh i ng fa ell ity by the ~r own power. 

Ctosed to the entrance of the washing hall {outside) a drained Tram Wash Apron 
wUI be provided to clean the bogies by means of a moveabte :htgh pres,sure·cl.eaner 
(Tramco scope). 

Furthermore th is track wi ll be used for sanding of 1rqins. Thereforta a Tram sanding 
sys.tem shal l be provided on tl1 is track. Near the sanding track .a sand star~ge si lo 
s t1a 11 be provided (Tram eo scope). 

3.2.9 Workshops for Auxiliary Works 

These workshops wil l be provlded for maintemmce, repair and inspection of 
components of the tra ins and infrastructure and w1U be located within the workshop 
adjacent to track I . 

The following areas will bra foreseen: 

• Infrastructure Workshop 
,•,.,1;· ·11-J r/ ~ lo1tl'1fl r r I r 

DP~Iut .-m .. ,' 1~.', J,l 1'1=>•''1..!11 Ei11HI''·IIc'i'tl 
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• Cle afl W orl\shup 

• Battery Room 

• Equipment & Communications Room 
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The shops wil l be equipped with faciliUss and machines necessary to perform the 
maintenance works specifi ed, 

Equ~pment such as torktifts w ill be used for trar1sportation purposes w1thrn the depdt 
area. 

Storage areas will be.: 

• S.torag e for heavy parts 

• Stora~ e for smal l parts 

• Rol ling Stock rnaterraL 

• Consumab!es/Spares 

3.2.10 Areas for Special Functions 

In the depot and workshop area technical rooms for building and services wifl be 
provided. 

These rooms are mainly arranged wtthin the maintenance/operation administrat ion 
ar~a of the building but depending O!l the required sEia and technica l requ irements 
to be covered, lt is possfb le that a prov i·sion af separate techn iGal b uildirlgs will 
becorne necessary. 

3.2.11 Infrastructure Maintenance/Servlce Vehicle Ar,ea. 

This area of the maintenance building wi ll be used for stabli"ng of service vehicles 
and irrfrastructur·e components and rs designed with a terminating ·track. 

3.3 Prelhni nary Schedule of the Maintenance Equipment. 

3.3.1 Subsystem Oes,cription 

The iollowing s.ection desorHles the sub-system Depc,t and Workshop Equipment 

The scope ofworks will comprise the engineer~ng i co-ord ination, preparation of 
layoufs , testing at fact-ory, supply of materials and transportation to .site, 
documentat ion, instal latioll, c·ommiss ioning and training of the equipment specified 
for the m a>i ntenance services. 

.'111-l/111n Vaf,1nwnr 
o~! tJt ,.::IJI, I WL.IA::.Iru,t E /L'!f..lrlfr::;l ,l( 
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S!)ecial tools .and equipment sa fely dedicated for preventive and corrective 
maintenance works on single tram· components should be provided wUhln the 
T ramco supply. The initial spare part stock for the i irst years of operation as well as 
the epecial 'tools rElqui:red fo.r the BBS scope of supply amJ not contemplated in the 

.. employer's requirements are to be considered in the. maJntenance scope. 

Th~s subsystem is based on the fo lfmrving guidelines: 

• Best and most etncient ma.inlenance pracUce 

• Reduction of the run nl ng costs 

• l ower investment for maintenance and Ule requi red equipment 

• Reduction c:if maintenance manpower cap.aclty 

The. concept is. that al l of the maintenance wol'k 1 which can reasonably be· 
subcontracted wi ll be outso.urced under a maintenance contract. 

The remainfng works wi ll be done: by Maintenance Cornpany to be establ i sht~d for 
the URT System. 

Al1 maintenance activities wil'l be described in the maintenance concept. The 
workshop building is integrated in the depot and adapted to the requirements of the 
operational and maintenance concept The rnain purpose of ths workshop is to 
service, mamtaoin ·and repair th·e components of the rolling stock system end the 
system components. 

Therefore the indtcatlon of the rol ling stock maintenance requirements and 
technical details are a,n essential part tor a!! des~g!n acUvities regarding layoLJt and 
arrangements. with in t he de pot area. 

Tl1 ese works includes: 

Type of M a in ten a nQe a. n d Repair Works 

Type o.f Maintenance 

Preventive Ma.inten~mce 

Corrective Maintenance 

Works 

regula r se rvlce 

ro uti he ~nsp ection 

scheduled preventive ma'intenance 

overhaul works 

t roubJe shooting 

non-scheduled mai nten a nee 

( 1'T{J(' 1 1 rl 2.£' 

,•i/,·/)J,.,,J c;f;JII me/ !I 
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Type of Maintenance and Repair Works 

Type of Maintenance Works 

Repair trouble shooting 

non ~schedu led maintenance 

component repa ir 

3.3.2 Codes and Standards 

General 

The des! gn, l mplementa tion and op erration of the works wi 11 be· in accordance wtth 
the functional and peti·ormance standards and limits specifisd 1n this document 

The fol lowing standards and regulations will be used: 

• lSO International Organization ·fm Standardisation 

• IEC International Electromechanical Gommissioh 

• UIC lnternationa.:l Union of R~ltway 

• EN E u ro pe.an Stands. rd:;; 

• GS Pred[cate for trai led Safe-ty 

• U VV Germ an Law -for the Safety of Devices and the Gennan 
Regtj~atitons Tor Acc ident Prevention and 
Dangerous Goods 

• VDE Verba111d deutscher Elektrotechnlker 
(Associati on ofGerman Electrical Technibians) 

• VDV Verband Dautschsr Verkshrsbe.triebe 
(Assoclat ion of German Transport Se1vices) 

• DIN . (Deutschs lndustr1enonm- German Industry Norm) 

Stomg·s of 

local specific aqutreme.nts 1 fJraclicai and efficient will be observed. 

3.3.2.2 Reference List 

TI1El'fb l!owing list gives a reference about used standards for essential equtpment 

Underfloor wh~Iel lathe 

• Machine 98/.37/CE 

P.:t,}P. ,,_, uf : . .2 

,• •• 1t:funo S~1_1 rt::"rru:::11 t 
I h',n~, ~ i711(1 W(' ,,,,.·lw,,; t J7ll'.llnl!?ll r 
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Low V ol tag e e iectri c~ I sq u ip ment 7212:310 E E ~ EN 6 0204~ I 

• Electra-magnetic compati b i Uty 89/336/C E E 

• Safety specification GEE 89/342 

• Noise level CEE 86/1 sam 

• Pressurized equipment 97/23/CE 

Overhead Cranes 

• BS, FEM Section IX 

• AWS Dl4.i Code fo r Welding 

• Dl N 18600;Page 7 Construction f or Quality of Welding 

• Dl N 15 o 1 6 Page 2 Crane des ign and construct ion 

• DIN 8563, Page 3 weld[ng classes standards 

• DiN 1.540 1 Single Hooks 

• Dl N 15404 Certification ot Hooks 

• I EC. 60204-32 

• VDE 0113 

• VDE 0100 

• lEG Recommendattons 2:4-1, 34-5 and 72~1 

• Motor selection on Swedish norm I KH 6.30.01 

• AH motors are approve cl by th e: CSA 

• ISO/DI1S 6336/ II-6336/V (DIN 51150) 

Electronic Equipment 

• DIN EN 61 Oi 0 Safe ly regu lations for electrical measuring, 
control and Labo.ratory devices 

• VDE 01 00 Erection of pqwe r tnsta.IJ a tions with rated vo ltages 
be low 100:0 V 

• VDE 0700-1 Safety of electrical devices 

• UVV VBG -4 Protection reou I a ti o ns for accidents1 El edrical plants 

f,,fi:'l/ ,,.,d S!dl'~mr:;rJ 
[!I rnl lfl -t Wn,• •{ l·lnJ I f!l llf'·'H ' rTr 

USB00000088_0277 



B ILF INGE ii. I8ERGER 
wn 

I Washing P !ant 
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Er/1n l wgh Tr~1'm Netwml. fnlraco 

':J r' r Mt~r /1 20UIJ S 1tllm lssmn 

·• DIN 24446 Security or mac.hines anq vehicJe washfng plants 

• Safety regulat ions for vehicle wash1ng plants from Csntral Organizat ion of 
Employer's liability Insurance,. Ref. No. ZH i/543. 

·• Guidelines for spraying equipment f1rom Cf!lntral O rganization of Employer's 
liabi lity insurance, Ref . ~ No . zj; 1./406 .. 

• EC-machine guidelines. dated J1Uns 14, 1989 (8Q-/39.2. EWG) - 9th decree to 
equipment security ·regulation; EG-guideline for Electromagnetic pollution 
control dated May 03,1 '989 (89/3'36/EWG}, EC-guidelins for L.ow voltage 
control dated February, '19 1973.and .July 22r 1993 (93/BB/EWG) 

• Actu,aJ guldelinM for accident protection 

• Guidelines oi the Deutscne Bahn AG (German Federal Ra ilway) including 
internal regulations of tihe DB :AG 

Service Veh icles 

• EN 60529 Protecti.bn class 

• I SO 3864- 1 Graphic symbols 

• UIC1505-i Rallw~y vehides-gauges 

• UIC 510-2 RoUer profile 1or farlway vehicles 

• UIC 533 E~ rthi n g of metallic parts 

' DIN 200.21-2. High pr€ssure. hoses 

• DIN EN 6700 Wefding of railway vehicles 

• EN 501' 21 ~3-2 Electromagnetic compatibi!ity/rail appl ication 

• 9S/37 EG EC~ dlrective for declaration of conformity of machines 

' EURO Ill European emfssions standards 

·• EU reg. 79/157/EU incl_ 96/29/EU European re.gulation for exte-rior noise · 
dampening 

• EU reg. ECE~29 European regu lation for cabin const ruction 

• EG 94/20 European prescription for trai ler coup'lars 

• VDE 0879, pairt I and 2, DIN EN 5501'2- Regulations: tor electronic emisr;ions 
for vehicles 

r1 ftJtJ1~ r1 sr.•H'' Jl<-·u 
[!L~,r it" I 1 n rl v' 11 r ~ sr 1(1,• I I. ql!,'pi llb'n/ 
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Bil tmyer Be, get - Slemnns Cons m tium 
EclmLutr~Ji Tlam Nel worlt fnfm o 

3 ·1• Marcll2008 Submis!JIDrl 

3.3.3 Machines! To·ols and Equipment 

The functlonal areas as wel l as the auxiltar}' areas wl! l be equipped with facilities 
a nd mac h rnes necessary f-ar the m a inte n:a nee and repair of the Trams and 
system components, 

3.3,.3.1i Bill of Quantity BBS 

T he -:fol!lowlng Hst gives an overview about the maintenance facility equipment 
supplfed under BBS contract. 

Description Reqlli r~d I 
Provided 

Oly 

1 Set of Measuring Tools for 1 
Trackwork {hand tools) 

2 Set of Catenary Tools 1 

3 Bridge Crane, 63 I<N 1: 

Maintenance Area 
]4 Tram I ifti ng system 1 
-5 Set ot Lifting Attachment 1 

for the E&M 1;1art 
6 Set of gene raJ Llfti ng 1 

Attachment for the E&M 
part 

7 Drive through Tram 1 
Washfr~g Plant with fix 
mounted brushes 

8 Ultrasonic cleaning batl1 i 
for the E&M part 

9 Fixed ·high-leve.l Access 2 
Platforms 

10 Shelvjng Pallet System I 
i 1 Shelving Two T ier System i 
i2 Tool Distribu tion I 
13 Set of Work Benches 1 
14 Set of workshop stools 1 
15 Set- of special Racks (e.g. 1 

for door L.1findow, AC-unit) 
16 2 

Security StoraQe Cupboard 
17 8 et of Ladders 1 

18 Set of Steel c.abinet 1 
wardrobe, lockable 

.Comments 

Track Measurement Equipment 
(EH pos. 9.5) 

Stagger gauge, Stray current 
Tester (ER pos. 8.2) 

Workshop C rane (ER pos.2A) 

{EA pos.2.2) 
Craneage (ER pos.2.12/2 .. 13) 

Craneage 
(EA pos·. 2.12 I 2.13) 

• Spray Bay to be within a 
shelter 

• Be complete witll end wash 
faci li.ti es 

•• To be s u1 table- for · operation 
at zero degrees centigrade 
and above (ER pos.1· .4) 

Parts washer (ER pos.1 .. 6) 

To access tram roof and 
pantograph with end gatM t-or 

tram length (ER pos, 2.3~ 
Stores, Shelving (ER pos.3. i ) 

She·lving (ER pos.3.4) 

S h e'lvl ng (ER pos .3.4) 
Depot Furnishing (ER pos.a.5) 

Depot Furnishing (ER pos.3.8) 
Shelving (ER pos.3.4) 

COSHH cupboard 
('ER pos.3.7} 

lnfrastru cture too Is (ER pos. 5.1 ) 

Cupboards (ER pos.3.6) 

Alct/7•' •-·' ~f.=rw,,.,r•n/ 
L't:;,, ,,. .. m,' \•Vo,'/i6•11wf E~CU!Jrlldfl 

I 
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l:tvll 

Desc'riptton 

19 Demountable conductor 
w.lre maintenance man 
basket {>=2. man} for 
Road/Rail ve h.icle 

20 Road/Rail ,, se lf-propelled 
two way vehicle with crane 
6t and plaliorm tor approx. 
6 t payload 
Remark: Snow plough and 
w inch attachable to the 
above mentioned vehicle 
included. 

21 Rtd l groove clean ing 
equipmetlit 

22 Rai l/road trailer incL OLE 
siccors: working p tatform 

23 Mini Bus 

24 Pick-up 

25 Fork lift truck, 30 kN 
.26 Set hand guided mobile 

transport equipment 1or the 
E&M part 

27 Set waste c0ntainer for the 
E&M part 

28 Undert loor W heel Lathe 
with swarf removal 

29 Power Hacksaw 

30 Hydraulic Press 
31 Double EnDed Grinding 

Machine 
32 Column Dril ling Machine, 

30 mm with bits 
33 Tuming Machine, 1000 

mm 
84 Too.ls for Fibre glass work 

35 Sheet MetEd Bending 
Machine 

36 Hand Lever Shear 

37 Set of Trackwork Tools 
(Hand Too ls) 

R·equi r.~d I 
Providedl 

Qty, 

1 

1 

1 

1 

0 

1 

1 
~, 

1 

1 

1 
I 

1 

1 

1 

1i 

1 

1 
1 

StffillgPf BPI!Jti!l • Slemt!ns ConsoJ tlum 
f:dmburgll T!Rm Nel tvork.. lnt iJCO 

:J(' MsrctJ 2!JU8 Sl1bmr5SIOI1 

Comments 

(ER pos.10."1) 

Road/Rail type (ER pns.1. 0.1) 
Ab 1 e to transport the re-ra i 11 ng 
equipment mentioned be I ow· 
Alternative reduced payload 

Vacuum cleaner lilOUntable on 
Road/Rail vehicle as defined 

uhder No·20 
(ER pos.1 .5) 

Road/rafl traller {ER pos.1 0.3) 

Other road vehicles (ER 
pos.10.,2) 

Other road vehicles (ER 
pos.1 0.,2), not required for 

maintenance. Operator 
demands not considered 

Fork lift truck (ER p os. 2. 9} 
Pa ll.et truck + Hand tro lleys 

(ER pos.2.10 /2.11} 

UWL (ER pos.4.3) 

Machine tools (ER pos.4.5) 

Machine tools (ER pos.4.5) 

Mach ine tools (ER pos.4.5) 

Machine tools (ER pos.4.S} 

Machine tools (ER pos.4.5) 

Machine tools (ER pos.4.5) 

Machine tools {ER pos.4.5) 

Machine tools (ER pos.4.5) 

SmaU tools (ER pos.9 .. 2- 9.4) 

· '' M.?Uvxl ~fatrrnf1n 
~ 1•Tt I ,nj Wr rf.t;ii•IJ-1 E~wpml:#l/ 
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Cl:.i l 

lE E Descript ion Re·quired I 
Provided 

Qty 

38 Ra fl G dndi n g Eq LJip me nt 1 

39 Set of Portab le EleGtricaJ 1 
too Is ·for 1h e E&M part 

40 Set of Port.9.b le 1 
Compressed Air Tools for 
the E&M Part 

41 Set of Mechanical Tools 1 
fol' U1e E&M part 

42 Set of elec'lrioal Too l for i 
the E&M part 

43 Set of Tool Tro lley tor lhe: -I 

E&M i)art 
44 OA welding equipment 

(autoQenously) · 
"I 

45 Electr. Weld ing -1 

46 Arc Wetding kit i 

47 MIGWslcter "I 

48 Fume extractor, portable 1 

49 Welding Tap le -1 

50 Set of Weldir1g Screens -1 

51 Set of standard welding 1 
a.cces sorie·s --Set of lighting equipment 52 1 

53 Mobile Generators ; 
54 Set of safety equipmtJht for 1 

the E&M part 
55 Pressure washer I 

Bi/Urrger Berger - Siemmu; Consortium 
Erlinbur9h rram Nel wotk.. lu!rnco 

.i ('March 2r1(}8 Subm,s~Yion 

Ctlmments 

Moblle Rail Grinding e·quipment 
~E'sR pos.9.1) 

Hand & Mobi I e too~s 
JE.BJ~9s.5.1 - 5.2} 

Hand & Mobi'le too'!s 
(ER pos.5.1 - -5.2) 

Hand & Mobile tools. 
(ER POS.5.1 - 5.2:) 

Hahd & Mobile loo'ls 
(ER pos.5.1 - 5.2) 

Hand & Mobile too.ls 
~ER oos,5.1 - 5.2) 

Ferrous we~d i ng equipment {ER 
pos.6.1.) · 

Ferrous weld ing elqu ipment {ER 
POS.6.1.) . 

Ferrous weld ing equipment {EH 
POS.6.1-) 

Aluminium welding equipment 
(ER (20S.6.2) 

Welding equipment (ER pos ~ 6. 1 
I 6.2) 

Welding equipment (ER pos.B. I 
/6.2) 

Welding equipment (ER 's 
pos.6.1 /6·.2) 

W el di rm equipment (ER p os. 6. i 
/6.2) 

Temporary Lighting sta.nds I 
.equipment {ER pos 9.4} 
Generator (E'sR pos 9.4) 

Hand & Mobile tools 
(ER pos.5.1 - 5 .. 2) 

I 

EH i..3 

Table I: Depot and Workshop Maintenance Equlpment supplied under BBS 
contract 

Meth C~d brill.emt>n 
I ),-r'~"' l 1nrt l /ni'~'-11•111 i=r1wrmr}1 1' 
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B•llmger Br11qfH- Sjerncrls Con~otlmm 
Erlht/:llirNI' rt<lrn Nefworl< '11frm·· 

{ M."irc/' 2(}(18 Su~}mhislnn 

3.4 Draft Specificat ion of major Workshop Equipment 

3.4.1 Compressed Air System 

The compressed air system consists of compressor plarit ! -a p1plng system a:nd the 
connection points at the workshop. The general pressure provided wil l be 7,5 bsr. 

To redu.ce the no[se level the compressor Is i:ocated in. a separate compressor room 
at the worksl1op. 

3.4.2 Veh ic le Ufling System 

The f~xed Vehide Ufting System is located at track 2 b oft he Workshop 
BuHdtng. 

lt will be used for lifting one tram vehic!e consisting of 4 bogies for 
maintenance- atld rep.alr works as well rev:lslon and overhaul. 

After p.osltioning of the vehicle on the track, the operator starts the lifting 
process w1th 1he 4 piatforms. For safety reasons flashing li'ghts wi ll be 
Installed on both sides of the track. These are for lndicating the Hft lng 
sequence. 

The lifting1 height has been chosen with a maxrmum ·of 1,6 m ToR to get 
mainly upright working positions on the t ram vehicle. If tl1e v,e.hicle is at the 
preferred height, the car body supports can be positione:d manually. 

To change one bogie each platform can be operated separately. 

Th is bogie can be pushed out by hand on track below the lifted vehicle. 

A new bogie can be. moved from the Bogie Repair area to the respect~ve 
position in the same way. 

After ass~mbling the vehlde wil l be lowered to the floor and can drive out 
of the wo rl\sh op. 

The d rl ve system of each lifting platform is mounted in an under Hoo r pi Ho 
provide a floor I eve led lining system . The platforms wHI be operated via 
central control board and monitored by· means of a PLC to assure a 
synch ronou.;; lifting .of the tram , 

The system is designed to deal with a load of 15 ton per platform or a fu lly 
funct1onalj unladen tram vehicle with a load of 60t (AW01 ). 

(v.tr:lf/Tnf/ 'itlHI~iT,'(,r/1 

L"":'t!p~;t dlld W<.>r,\::;fiup EqJJi~'riJtfl/.' 
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3.4.3 Tram Washing Plant 

The Tram Wasl1ing Pfant is located at track 4 b w~th ils main parts wash1n.g l1al l incl. 
drainage, control room and sump tank. 

The washing plant is 81 single direction water l detergent system -for automatk: 
washing . of the sides of single trams and the also . for wasl1fng oJ the driver cab 
ends. 

The princip le design Ts a drrvs~th rough washing plant with fixed instaHed detergenr. 
and water spraying arches and rotating application brushes. The tram drives by its 
one power th mugl1 the pian t. 

H1e train was~1i n g plant wil l be capabl:e of al lowing trains to pass through the p~ant 
in either direction w1thout the washing s~que.nc~ taking plac!3· at the tun 'restricted 
manual' operating speed. 

To avoid wetting of under frame equipment, no water or chem[cal so lution will be 
sprayed helow·the lower edge o1 the car-body. 

The brushes. wil l be a.rranged for easy replacement, prefetably in sectional units, 
such that should one section be subject to more. wear than another, the whole 
brush does not need to be disc~ rd ed. 

Washing plant op·eration will stop automatical ly after a pre-set time~de lay if trains 
remain stationary within the-plant. 

A water re-Circulation and recycling system wil l be provided to minimise the water 
consumption. Water from the washing process and the· rinsing proc-ess will be 
collected In underground sumps, recycted and re-used for pre·wel and other 
appropriate func.tions. 

Facilities for manual rinsing will be prQVided if necessary, to avoid damage to tra in 
bodies from the applied cleaning chemical, ~n the event of a power failure ; 

... 
1 c_ 

(t'f<:'ih L1t/ ~ IS!l"mepr 
I rp ! 1n I WG, ~ ·"!Jnr FqJI.'pint,rJI 
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The train washer shal l be equipped w[th a water mcycle system which shall 
neutralize, remove sol ids and fi lter tile water automatical ly. The PH level of the 
processed water and aU .ef.fluent .dis.oharge to the sa.ni.tary s€lwer wil l be monitored. 

The effluent t.o t11e sanitary sewer sha11 also be processe.d through an o.i l water 
sepa-rator. 

T he train washlng plant will allow tor dlffe.rent wash modes an.cl the equipment 
provided wi ll cqmprise the fol lowing main components: 

• One (1} p_air pre wet spraying stands 
• One ( 1) pair detergent app:lication brushes for sides 
• One ( 1) pair ~'ilate r wash brus t1es for sides 

• One ~ 1) swivel brus11 for Tram front/rear washing 
• One ('I) pair tinal rinse -stands 
• Premwet pump and detergent solution I water wash ~ump 

• Detergent metering pump 

• Rinsepump 

• Storage tanks 
• Water rec!~ mation system 

• D rivs,r I nd teat I on entry I ig hts 

• Auto start up I shut- down system 
• E I ectrlcal control pa nal 

The equipment supply wi ll ihc!ude system installation details including foundation , 
water supply, dr(lJ,inage and entry light requirements. 

TECHNICAL DATA 

LRV speed lh rough wash plant 

Numb ar oi vertical ( side ) brushes 

N urn b er of frontJ rear brushes 

Water tank Capacity 

Wash plant overal l Slze 

Max·imum Height 

Pump House· Size 

Ele ctrica 1: Sup ply 

Water supply 

max. 3km/h 

4 

2 

ap p rox.2000 I i tre 

50000 mm long X. 8000 mm wide 

(through brush section} 

approx.. 6000 mm {to top of rai l) 

approx. 7000 mm X 5.000 rrim 

400 Volts, 3 pha~e~ 50 Hz 
approx. 4 bar max. 

The complete syst-em wil l ba controlled via PLC. 

The bogies can be cleaned at the ra:m wash apron outside of tha washing· hall by 
hi·gh pressure cleaner. 

~, . /"l11f t'Jd b t a.1c !flt:'rtf 

I Jr/)[1( dfl• i \V!'1ikSI·/Cln I !f//lprn.or I 
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3.4.4 Underfloor Whe·el Lathe 

Billingvr BP.rgvr • Sf~mens Cnnsorlumr 
Etlinuwgl1 Traw Nl'l lloi /C, lofmco 

:J 161 Marcil20l78 5~•hrmssian 

Tihe Underfloor W~1eel Larhe used to re-profile the wheels of the tram [s situated at 
t rack 3 b. in pit wfth rails running on top. 

An Overhead line above the track· provides H1e power· to move. the tram in and out 
themselves. During the re-profiling process of the wheels the tram wi ll be ,nioved by 
means of an electrical shunting· vehicle to ach1ev<;l the accurate position ing· of the 
tram . 

One e the tram 1 s prop er positioned ab ova the m a eh i ne· tll e wheel wl U be sup por-t the 
rail removed and the axle or bogie clamped. After the wheel Is measured the 
turning prQcess starts to reaprof ite the wh-eel (one axle wil l machlned at once) . The 
who la process will be controlled via a spec tal Numeric Control with ~ntegrated PLC. 

The main parts of the machine are: 

moveable raHs wlt~11 cohnection to the standard rails used fn the workshop 

ri1ach[n01 With drivrn wheers. cuUing tools, control , measurlng Lm it etc·. 

Down holder, to clamp the axJe during outti n g 
Ch ~p - container incl. conveyer 

P rlnciple sketch o:f a I a th.e on p ft: 

3.4.5 Rail Ro.ad Conductor Wire Vehic.le w ith crane 

T l1 e Conductor Wire vehicle wHI b·e a two ways. ra il1 /road vehicle ba§ed on ·a 
-standard road tru1ok e.g. Merce.des Benz Unimog U 400. This truck can carry up to 
3 persons at the cab in dl lringJ work oh road and ra iL 

1 ·ra~ · 1 , l ~ 

IIA':"IIll.,ll <:;; ,.-,(J]/1 1('.1'/ 

De1.1r•f <mu Wu1!16-l 1~ •! E; 1•u,•rmlt11/f 
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In addition to the standard true!~ this veh1t: le will equipped with: 

1 . Rai l gujding system 

frack gLiding wheels fixed on swivell arms 

The swivel arn1s are moved by hydraulic pfston., controlled from U1e cabin 

Hyd ra,ulic and m schan:ic~ I ioGk of" track guiding axles during road mode 

Steari ng lock· during rai I mode 

2. Crane anq platform 

Hyd rau lie er an a type rs fitted at the rear end 

fhe crane is of at least ·6 mlt class and has got a hydraulic reach of approx. 4 m 

4 outriggei"S providing the req~ired stability during crane works .. 

Furthermore a loacting platfi:um to transport equipment WIU be proviqed with the 
admlssible payload given by the basic vehfc ls cles ign. 

3. Demountab.le conductor wfre maintenance basket 

To do tile insta llation and maintenance works fo.r the Overhead line_· 

Able to carry the. load of 2 persons .. 

The turning and lifUng function car:~ be· operated ·from the platform, 

,',.IJ::.th 1r/ b!~l 'Ulf'rH 

PL~pol dnrl Wn' ('.i/1('1' Cirtlll'n7 '~''r 
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Edinburgh Tram Network 

Section 3: Techn[cal Descriptions 

Part 3 - Railway Electr ification 
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IEM 1 Railway E~ectrification 

BiJJ mger BeJ qet·- Si mens ConsortJUm 
FclirriHU}1fl rrnm Nmw( rk lnfmco 

3,-- 1Hsrd1 2mJ8 SuiJmjSEfCitl 

When BBS o r BBS Ctinso rtiu m is us.ed in l h is uocu m e:nf {o r its An nex!;!s }, it stands .only tor 
Ultil E&M part -of l11e Ed i nbt~rgh Tr!;lm N~;i:two rk. All hif9rmation rEi.garding pha;::;e 1 b ~ (Russe! 
Road J u nct~o n to Gran ton Square} within th is don u me nt a re fo r information ; only , T his 
cwnent propossr is for phase 1 a), wh ich is lhe tram line from Edinburgh Airport via Russe l 
Road J 11 nct~o n to Newha ve·n, As far as des ign eo ns ide'rati o ns are Go ncernE!d ~ pil~se 1 b) 
operatron was a_lso taker1lnto account tliat pha.se 1 a) can be con·sidered· as stand alone. As 
far .as OLE extension is qoncerned, at the connections between phaae 1 a} and futu-re 
extens ion lo pl1a.se 1 b} , regarding poles of phase 1 a) will be considered as appropriate to 
be a,ble the "'Uach phas~ i b) w ithout the need of rep lac ing {a!.i far as pole function and static: 
,is concerned), No f,Urther exten·s,ion to phase t b) is needed for ph(il~.e ia) , s'lnce OLE of 
phase 1 P) c:qn b~ attached to ph E;lSe 1 a) WiU1i11 ill eo up le of r1.ig ht shifts where no op eratiar] 
of p has·e 1 a) ce~n be fill owed. P l1ase 1 b}-po I es c Ios est to phase 1 a} are ·estimated to be at: 
lleast 1 Gm from phase 1 a}. Therefore. to rnake pofe foundations for these po!es 1afer on, 
when ph as.e 1 a) is already finished, s hou Id not be an is sue . 

1.1 Introduction 

This doe u m ent de se rib es the tee h ili.cal system parameter, so lutlo t1s proposed as 
wen as the scope-and services for deslgn ~ manufaoturin.g j insta llation, 
commission ing, documentation, operati on -and mafntenance training and t rial run for 
the rallway elect l'iflcatioh system (REL) composed of the intergrate:d systems 
traction power supply (TPS) and ovsrheacl line ·equipment (OLE). 

1.2 Referenced documents: 

[1] "Employer's Req u 1 remerits0
., doe ument 11u m ber PRO·INFRAC0-1399; R.sv. 4, 

In pa rticula r Part 31 forOLE and Part 3.0 fo r T PS 

[2] •'systern Wige- Section "I , 2 and 3; 750V DC Po1Ner~· Feed ing and Sectioning 

Diagram (3. sheets)": document number U LE90 130~SW-OLE -00007, Rev. 3 

[3] ''System Wide - Electrification Demarcation Diagram", document number 
U U:90 i 80-SW -OLE ·000 1 0; Rev. 2 

[4] Invitation to Negotia:te {'' ITN") for me Procurement if the lnJraco tor the 

Edii1burgh T ram Netwo rk - l11fortnati on Re !:ease - Ill h'ayo ITN and· Appendices 
- 30 Mamh 2007 

[5] "Edinburgl1 Tram- Tfan1 Te~;~hrdca ll nfonTiation 8ubm i~ed Data" 

''UKPB1-#52i B2-v9-T ram_ TechnicaUnformaNon.DOC; rece~ved 2007-41-28 

[6] Note on OLE er ea rances dec07 v03 .doG; received 2007 ~ 12-i 3 

[7] refer to appendix 8.3 . 11 

1.,3 System Outliine 

1.3.1 Operationa,l Concept 

The ~reposed RE L system will be capabJe to worl< with ope rational seen arios 
described in I4], wh ich can be summarized as fol lows: 
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BI.Lfl N l':i E Rj:8ERGER 
Cl\'11 

I Scenari o: 

BUfl1jger E:ler(Jel - Siewe11s Com>m llum 
EdmburfiiJ 1 tarn f\Jelwork , lnf1.1co 

r" Mflrc:lr 200t Sttlm1rssJo'j 

8 TPH Arrport to Ocean Terminal + 8 TPH Haymarket to Newhaven 

2. Scenari o: 

10 TPH Airport to Ocean Terminal,. 5 TPH Haymarket to Newhaven 

In both scenarios. Haymarket could also be rep!aced by Granton Square (supposed 
phase 1b (= Sect ions C + D ~ from Haymar.ket to Granton Square) is also put i n 
operation). 

An additional 50°/o increase of the number ot trams per hour trave.lling on the 
Edinburgh tram network can be handled by the REL system In peak hours for 
2 hours t ime. Th is would lead ln the most frequsn!ed secti ons to up to 24 TPH (this 
equals a calcLl ~ated average headway of only 2.5 m in, which can be oonsldered as 
very little for a LRT system). For more detail's, refer to revised traction study (8.3.1}. 

1.3.2 Vehicle and other traction simulation input data 

Systemengineerlng work performed for 'th is proposal is based on ~nput data 
provided by tie . Compare.d to information provided with tender documents, these 
data were updated and complet.ed by tie {e.g. vehicle data. topqgrafical data, speed 
limits).For details o.h input data USEid for simulation refer tp attached "Network 
calcu.1ation with train simulation)', appeh.d1x 8 .3.1. 

D iHere nt r n put data m ay l.e:ad to diff.e rent req u I rem en ts for the REL system or parts 
of it (e.g. traction transformer power ratings, cable cross s.ections). Siemens also 
assumes, that the veh icle can meet the requ ired timetab le with t11e overhead 
vo ltage shown in sirnuatlon resu lts {e.~ . minimum overhead line voltage for worst 
case scenario: (B+B)TPHtt-50% plus substati on outage is given in appendix B.3.1}. 
In case the used input data changes; the network calculation needs to be redone. 
With the ·outcomes it can be determ i ned ~ if a modifi ed REL system needs to be 
affere d by Si em ens. 

1.3.3 Environmental Conditions 

Altitude 

Height above sea leve.l 

Tempera tu re and 1-1 u m idity 

Absolute M a xi mu m Temperature otJts id e 

Absolute Minimum Temperature outside 

Maximum average dally temperatur-E! oufslde 

Minrmum average daily temperatLJre outside 

Relative· humidity omside 

Msx imurn lnng term tempera:ture indoor 

0-200 rn 

43 DC 

-13 oc 
iB ~c 

1 "C 

7.5% - 8~ 0/a 

3Q"G 
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Ci ~il 

lE E S 

Bfrfil1!)e1 Beu;er Sfemtms Consortium 
F-dmb11r~h Tram Nrtwarf1. lnfratio 

J r• f.·lwc-lr 2rlnB Slljnprsslon 

rvlax imu m peak te mper-at.u re indoor 

Wind 

Mean wind speed 

Ma;.:;imum speed 

4.6 ml~ 

Design wind speed (exposed ro.u le} 

Design wind speed (normal route-) 

1 g·_s m/s 

4·0 mls. 

30 m/s 

Rainfall 

Ave-r.age monthly prec ipi1ation 

Wet days pe r month (> O.i mm) 

Wet days per year (:> 0.1' rnm) 

1.4 Scope of Supply 

39 mm -83 
mm 

14- 18 

i 9.1 

At th is stage of the project ~ system definfng informatio n. , like rat.i ngs ~ cable cross 
sections, number of cables in paralle!r conductor material ~ components used, etc. 
may be subject lo change. althoug_h they do ref!ect the current status of design 
actlvittes and the gene raJ concept .offered wIll re main unchanged. T 11 e ·functional 
parameters given in [1] an_q specified in th is document will :be met by the system 
offered. Further design optimrzatfon is one goal of the deta[led design phase, which 
win ba perfonned in an early phase of pro~ect execution. 

1.5 Standards Compliance 

l n general the HEL system fo llows European Standards cu rrenUy val·id, wh ich i ri 
many cases, have also bei=m i:Ssued as BS EN standards- in the last years_ 

EN 50128 and EN 501'29 are not va lid for REL system and cannot be used for REL 
system. European Stahdard EN. 501261 will be fo llowed for REL as far as RAMS is 
concerned. 

1.5.1 Standards for· Overhead Line Equipment System 

Standard T itle 

DIN EN 50119 Draft 
(Oi D6) Railway Applicalions.- Fixed lnstaiJations - ElectrfG 

EN soo118 (01 .06) 
Traction Overheaq Contact Lines 

DIN EN 50122-1 (12.97) Rai lwM Appl cati.ons - Fjxed lnstaUatrons; Part 1: 
EN 50~ 22-1 (06.97) Protective Provisions Rela~ i hg ~o E lectl'loal Safety and 

I ·spt=~ e1~ca1km ~ll.d Damons.1T0\1 l ~il of R' IIG!Illllly, Avallabl l11_1y, MaJnl <i il~abt lll~· ~1 (1 sa:ra~y fur RaJ1way 
AppllcatioM; Seplem'b~r 1999 
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DJN EN 50124·1 (D4-.06) 

EN 50124-1 (03 .. 01) +AI 
+A2 

DIN EN 501 49. ( 10.01 ~ 

EN .501 49 (03 .01) 

DIN EN 50152~1 (07.93} 

New Draft (08 .06) 

EN 50:152-1 (06.97) 

Dralt ~03.06) 

PIN EN 50 1 52~2 (03.98) 

New Draft (OB. 06') 

:EN 50152-.2 (06.97} 

Draft (08.06) 
I 

DIN EN 501 63.(05;'9) I 

EN 50163 {11.04) 

D IN EN 60383-1 (05.97) 
(DIN VDE 0446T1) 

EN 60383,1 (11.96) 

+A11 (10.99) 

Dl N EN 6:086.5-1 (11 ,94) 

EN 60865-1 (12 .. 93) 

DIN EN 5012:2-1:1997-12-
01 

DIN VDE 0141 (01.00} 

DIN EN 501.22-2:1999,05-
01 

DIN EN 501 62:2005·05·01 

DIN EN 50341-3~4:2002~ 
03·01 

DIN :EN 50341-1:.2002-03-
01 

DIN EN 50423·1 ;2005·05-
01 

DIN EN 50423-3-4:.2005-
0Ei •01 

DfN VDE 0216 (02~86) 

DIN VDE 0228 P:at;t 3 
{09.88) 

Biffirl!JP-1 BeH a1 Siemens Consorlium 
Edlnbtlrflh Tram Nr!1L¥ork lnfrnc•J 

J (' Mmcl' 2D(18 Submls~!Ott 

Earthrng 

I 

Ranwa.y App1icatlons - lnsutation Co-o·rdiflat'ion; Part 1: 
Basic RsqtJ irements; Clear·arltes a.nd Creepage Distijnces 
for All E l (~rctrica l and Electronic Equipment 

Ha it way App!ica~ ions - f ixed I nsta!l<!ttia ns - Electric 
Tra.cltotli Copper and Cqpper AHoy Grooved Contact Wires 

Rai lway Applications - Fixed Installations- Particular 
Requiremer~ts for AC Swltch~gea rs. 

Railway Applicatlo11s- Fixed Insta llations -- ParticU lar 
Requirernents fo r AC Swltch-gears; Part 2: S ln:gle·Ph~se 
Disconnectors, Earthing Switches and Switches wlth UrtJ > 
1 kV 

Railway App lications- Supply Vo~tages of Tra<;:tlon 
System.s 

I fl ~ u la tors for Overhead Un es wilh a. Nominal Vol ~age 
Above 1 k.V ; Pari 1: Ceramic or Glass lnsuJator Units for 
AC Systems; Definitions. Test Methods ant:~ Acceptance 
Crite ria. Note: Rlso applies to fnsulalors ill DC contact 
lines. 

Short-Circuit Currents - C a le ulatiofl of Effec:ts; Part 1 : 
Deff nit ions and Ca le ula:t on M eth ads 

Railway AppJicatitms; .. Spe.cial Prov isio11s; fbr Fixed 
1 nsfaUatto r1s 

Earthing System fo r Special Power lnstaltatloM for 
Nominal Voltages Above i k\1 

Protection Against Corrosion Due·hYStray Currents of DC 
I nsH1IIa.li'o ns 

Planning and Desil;JIT of Overh®ad Pcv.•er Unes with Rated 
Vollag~s. Above 1 I<V 

Fittings fo.r Ove.rhead ContaC,t U ne and Conductor R a i I 
Equipment: Stat ic Mechan-ical Behavrou 1~ HeqLi irements 
and Tesling 

Proceedings ln the Case of triterfe r!:! m;e on 
T eleGo m mu nicati on l r1stallatto.ns by E I eotric' Power 
Installations, lnterf.e:rsnce by AC Traction System$ 
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E DIN VDE 0228 Part 4 
(12.87) 

DIN VDE 0100 (05.73) 

DIN VDE '0446 Part 2 
I 

(03.71) 

DIN VDE 0446 Part 3 
(05.73} 

DIN 4-3138 (09.80) 

DIN 43156 (03:78) 

DIN 43167 P~rt 1 (t2.BY) 

D['N 4:3167 Patt 2 (12.87} 

DIN 431 ffl Pa rt 3 (12.87} 

DIN 46201 

DfN 4B2 t 7 (06 .78) 

DIN EN ISO 9001 

BO Strab 

B1flmgor Borqor- SfP.merJs Gonsoi1Jum 
Erfinlmr9f1 rumr Neuvvrh. lnlrm:Cl 

J 'b March .:'rJOB SullmrssjDf.l 

Proceedings in the Case b'f lntt;l-rference 011 
Telecommwi lcatfQ.n Installations by Electrri!; Power 
lnstalf.ations, lnterferer1ce by DC Traction SyS.tems 

RBguralions ror lhe Erection o1 Hrgh-Tension lns:tallatiOrlS 
wlth Rated Voltages up to 1 000 V 

Regu~ations for Insu lators for Overhead Power Lines, 
Overhead Equipment a r:ld Te lecom mu nicalio n Lines; 
R egu I at ions far Insula tors for High-T ens;on Over-11 ead 
Lines· and Ove rhea.d Equipment up to 1 ooo V as we 11 as 
Telecommunication Overhead Lines 

Regulations ror Jnsu.lalors for Overhead Power liMs, 
Overhead Equlpment and Telecommunical.ion Lines; 
Regu lations ror Fittings Permanenlly Cmmecled to the 
Insulators 

Fle~ibl8 Cables tor Overhead E.quipm8.f1it and Retum 
Current 

Ele.ctrlc Tractipn: Cc;mductor Ra if, Dirner)sions and 
I C ha,racterist ic~ I 

Rod-Type Insulator to r Overhead Conta(:t Lines for 
Operatirng Vo ltages up to 1 (}00 V AC and 1500 V DC: 
Assembly 

Rod·Typs Insulator fo r Ove.rl1ead Contact Llr1es tor 
Operatlng Vo I tag e.s. LIP lo 1: 000 V AC and 0 C 1500 V; 
Caps, U -Bolts and Hook Bo It 

Rod-Type· Insula tor for Overhead Contact Lines- tor 
Operating Vo ltagss up to 1000 V AC DC 1500V; Insulator 

Cables 
' 

Nott:l1 C.o nnecto rs r or Hig h~ Tens ion Gontacl Wires and R~JI I 

Overhead Equipment 

Qual f:l y Man age m ent System 

Direcl ive for tlwConstruction .and OperaUon of Tram 
Sy~te111s 

Table 1; List of St~ndards for OLE 

1.5.2 Standards for Tra.ction Power Supply System 

Erection o~ Eleclric_al lnstaiJations 

EN 50110-1:2004 

EN 50110-.2:1996 

Rectifier Transfon11er 

EN 5032~ :2 003. 

0 per a tion of e-lectrical fn sta I la tions 

OperaUor1 of E!lectrical ~nsta llati6ns (riational annex8s) 

Rail way appli catrons - Fixed instal!aUorr.:; - Tr:actiot1 
transform e r.s 

IEC 60076-1, Power transform~aw rs- Part 1: General 
Edition 2,1:2000 

Power t rnnsfrJ rm er$ - Part 3: I ns_u I ation I eve Is, die lectric 
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IEC 60076-3:2000 

lEG 60078·8':1 997 

EN 60146-1-3:1 993 

Rect ifier 

EN sm 46.-1-1 :1 993 

EN 60146 -11-1/Ai :1997 

IEC f30t46-1 "2;i 991 

EN 50327~2003 

EN 5 0328:2003 

EN 50il24· t: 2001 

EN 50i 24-tfA 1: 2003 
EN 50124-1/A2: 2005 

IIEC 609-71 :1 9B9 

DC SwHchgear 

EN 50123-1:2003 

.EN 50123-2:2003 

EN 50123"3:2003 

EN 50123-6:2 003 

EN 60439-1 :1999 

EN 60439-i /A1 ~ . 2004. 

IEC 60947-3, 

Edition 2.2: 2005 

EN 50124-1:2001 

EN 50124-1/Ai : .2003 

Btlfl11gt!l Ber or- Siemons Consorlwm 
Edmlwt ~~ ~ Ttam Ner •;mJ1 . llliiBt:L• 

31• Marc!r 2CJU8 Su.lm~rs:sl'on 

tests ·and exts rna I clearances in ai.r 

Power t ran::; to rmets ~ Part 3: lnsu !ati o 11 leve ls, die!eGtric 
tests and external clearances in air 

Power transformers~ Applk:ation g:u ide 

Serr1 icond uctor convertors ; gfma;ra l requir ements and tine 
commutated converto rs; part 1-3: lra M formers and 

reactors 

Sernitond uctor .eo nvertors ; general requirements aod lirie 
c-om111 uta ted c-onvedors ; part 1-1 : spec ific at ions. of bask 
requ irements 

Sern icond uctor eo nvertors · genera l requ rre ments and line 
comrtH..Itated converto rs; pa.rl 1 ~2: ap.plicaUon guidt=l 

RaHway a pplicati o n.s - Fixed · 111sta ll at~ons - Harmon izalion 
.of the rated va I ues for converter gm Lips and type test on 

converter g ro u r;l,~ 

Railway applications- Fixed Insta llations - E1eclmnh::: power 

converters for substations 

Rallway a pp I i cations . Insulation coord Ination . Part 1: 
Basle; reql.Jii r8ments; Clearance.·s and re~ p~ge distances for 
all electl ica l and eleGtmn[c equipment 

Sern i no nductor convertors ~ I denl.ifl aatio n code for 

converio r eo nne·ctio ns 

Railway a:pplications - Fixejj insta'llations; D.C; swilchgear -
p:art 1; General 

Railway appllcations- Fixed Insta ll ations~ D. C. switc h~ear-
Part 2: D.C. cirouU breaker 

Rai lway applications ~ Fixed lnsta ll at1on~: D.C. switchge~r-

Part 3: In door D. c. d is eo nm~ctors 

Rai lwa.y applications ~ Fixed Tns.ta ll ations; D.C. switchgea.r -
Part 6; D.C. switr:::hg.ear assemblies 

low-voltage .switchgear -and c.entrolgea.r assemblies - Part 
1: Type--tested and partlaUy type-tested ass,embnes 

low-voltage swftchgear and ·con.trolgear & Part 3: Switches, 

d is con nector:s , switch -disccin nee tors and fuse-eo mbi.nat1pn 

units 

Rai lway ap pi ie:atiot1s ~ Insulation coordination - Parl 1 : 
Eias ia r.equ I rem ems; Cleatances and creepage d~stancas 
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I EN 50124-1/A2: 2005 far all e!ectrica i and eleGtron ic eq ulprne nt 

Power' and Control Cab les 

HO 603 8 1:1994 Distr ibution cab les of rated vo ltage 0,6/1 kV 
HO 603 S1/A1 :1 907 
HD 603 S /A2:2D03 

HD 620 51:1 996 Distri o uHon cableti with e-)(truded insu lation for rated 

HD E?20 S1/A1 :2001 vottages rrom $,6/6 (7.,2) kV to 20-,B/36 (42) kV 
H D 620 S 11 A2:2003 

HD 627 S1:Hi96 Power ca.b l ~s- Multrcore and multipair cablE!· for in!3fallation 

HD 627 S1/A1 :2ooo above and be I ow ground 

HD 627 S.1/A2:2Qo5· 

Earth ing ahd Banding 

EN 50122-1:1998 Rai lway a pplkmtlor1 s - Fixed i nsta 11 ation s - Protect ive 

provisJons relating ta electrtca l safety and e~tihing 

EN 50122-2·:·1999 Railway applications - Fixed install el'tlon s - Protective 

provisions against the eff.ects of stray ctJrl'ents caused oy 
d.c. t<raction systern$ 

HD 637 S1~i 999 Power installations exceeding 1 kV a..c. 

HD 60364-4-41 :200'7 Low~vo~tage elect r[caJ in.sla llations ~ Part 4·41 ~ Protection 

for satety- Protection against electllc shock 

E I ectromagnet i c Com paHb illly 

BS EN 501 2·1 ~ i :2006 RaUway appHca.t io rts - Er act ro magnetic cDmpatJbility - Part 

1: General 

BS EN 5012.1-5.:2006 RaUwa y a pp Hca.t io ns: - El Bctro m?g ne tic ~o mpati'billity - Part 

.5: Emiss~ion and immunity of fixed power supp ly 

insta 11 aJ1o ns and apparratus 

Table2: Usr of Standards far TPS 
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The aim of system design activi.ties for this proposal wa~ to propose an B!ppropriats 
REL system -considering the functional ~equlrements de.soribe.d in tender 
documents, As a system designBI, we did not follow all technical detalts to be able 
to propose a cost effective system, meeting the customer requirements e.g. as·far 
as funct·ion and opBr.atldn is concerned. 

Therefore system design activities have been performed by Sremens tor this 
proposal. Attached excerpt oftraction study shows ex.emplary resu lts of first 
slmulla-tions. These are to be conside.red as preliminary. A more detailed simufation 
wi ll be performed as part of U1e detailed design phase. Results· wiU be used for 
further def inition of electrical equipment, Hke transfbrmer ratings, cable cross­
sections, number of cables used in para llel etc .. 

Some examples deviatlhg from design described in deta:ll in referenced tender 
documents {[_i ], [2]) with no effects on required system function ~ re listed as 
fo llow::;: 

1. No technical' or operational! need or advantage for bu ilding the (future) 
Russel Road Substation (,initia lly to be provided as a ·track paralle ling hut with.out 

ONO supply) was· identified. Power supply is not and will not be in future (taking. the 
information g:iven in ERs into a ccount} an issue ai all in tihfs part of the lfne (other 

substati ons are closer to full designed transformer rating than the ones adjacent to 
Russel Road). As far OLE section1n:g is concerned no special bu lh:iing Is required, 
too. We suggest not to buHd 'Russel Road substation! tracJ\ paralleling hu~t at aiL 

2. The r:einforcement cab le between GRE- and LSE-Substation as shown in 
tender document ULE90i 30-SW-OLE-00007, Rev. 3, slleet I of 3, ts not needed at 
this point. This reinforcement: cab I e should be designed and mstal l ed as 
appropriate when section 4 (delivery phase 2) wiH be realized in 'future. We su.ggest 

not to use a re inforcement cab le between G RE- and LSE-substation tor delivery 
phase 1 (phase~ i a and 1 b) . 

3-~ In part 3g/ cl1apter 3.3 of [IJ it was a·sked to provide isotator enclosures tor 
feeder and bypass isolators. For a LRT s ~stem 8$· descrjbed in the tender 
documents· we suggest to use section isolators mounted on OLE poles. This i·s 
common practica and proven design .. The insta.llatlon process is easier snd more 
cost effective and ·special section pfllars will not be needed at aiL We suggest to 
install lsolators located in substations in the OCS c·aupler. room (I'E?fe l' to appendix 

8.3.6) and to mount wayside isolators on OLE poles, outside City Center from 
Haymarket to Edinburgh Airport. However, in City Center from Haymarket to 
Newhaven section isofafors wi ll be located in trackslde C!:j.b inets. 

4. Gross sections and number of· cables· in paral lel 'tor po.wer·cab les (e.g .. De­
feeder cables or track paraJ ieHng reinforcement eables) are selecfed according to 

technical need, based on sfmulation resu lts. 

However, f irst simulation results {refer to 1 .. 3.2) and "further invss:ti g;3.t ions proved 
the adequateness (regarding e.g. minimal OCS voltage (>500V) , ra il potentiaj 
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<60V, for very short times, in one tocation In one worst case scenario the rai l 

pote.nti.a l is slightly above 60V~ th is can be handled with minor optimisation., tor 

detaUs refer also to appendix 8.3.1 ), curmnt carrying capacity of cables and contact 
line j power rating ot eo m ponents (e.g. transformers, switc 11 gear) offered) of 

followin.g (ref·er also to appendrx 8.3.1 ): 

a) paral lel m inton;;:ramant .cab le {where single tro lley wtre is proposed): 

1 pc. 1 x 400mm112 Cu tor the lit'le 

or 

i messenger Wi re 120m mA2 (where ea tenary sys'te ni is proposed.) 

b) feeder cab le (substat1on to line) 

2 pes. I x 400mmA2 Cu ~n parallel 

c) rettJm cable (line to substation) 

2 pes. 1 X. 400 mmA2 Gu in pa ralte I 

d) 1 contact wire, 120 mm ..-..2, copper 

e) track bonds every 5D0m; rall bonds .every 250m 

i) type of rai l 

59-type rail in Clty C.e:nter (Newhav.en to Haymarket) 

49-lyps rail on Airport Unk (Haymarket to Edinburgh Airport) 

Items a} to ~} also reflect: the content of the proposal. Otl1er componet ratings 
derived irom 'tll is study are given ~n .other lm::ations of this dowment (e.g.. 

transformer rating). With ref9rence [6] ~ we received first1 not contimed OAF vehic le 
data. Thereafter, tie provided" a complete $et ·ot input data to be used for a rev i$ed 
traction study to reevaluate the adequateness of the REL system proposed. Bqth, 

input data provided by tie an cl used for t ~h e traction power network slm ulation as. 

wel l as the s lm u I a tio n results it se If are given in appendix E! .3 .1 . 

5. Interface between substation contro l and SGADA system datsbus v1a 
databus system rather than a hard wired interface. cubicle. 

Our proposal is base-d on th~ described s uggestions~ However, in case tie wants to 
insist on the origin a I d esc rib ed system in the examples listed .above, solutions ea n 
certain I y be offered by Siemens. 

Ma·re details regard ing the offered REL system can be found in tl1 e fo llowing 
chapters. 
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Substation Control, Monitoring and Protection 

As Substation Control System Sitras® SCS with Sitras® PRO Is part of tl1 fs 
proposal, Attachment 8.3.5 provides 13,n overvfew about tl1e substatron control 
.system and protection concept offered for ETN. 

The centra l substation~control unll wlll be realized by a PLC (Simat!c S7 635 tou:chr 
or similar) and does collect, ·evaluate .and dlstrtbute all relevant substation con1ml 
and protection data both substation internal ~swell as to SGADA system. ft Wfl l 
al!:lo inte1rface the ·mj3dlur'n voltage l ~.vel protectjonunit"from sc·ottish Power, to be 
able to trrp ti·H~l· ir "consumer circuit breal<er'· for protecting tie's substation equipment 
In addition some protection parameters wi ll be provided from Siemens ·to SooUfsh 
Power fo r adequate protection ot rectifier and DC -u n tt tn pmj ect exe.cu tion phase. 
lntertf!p and Frame Fault P rotection (FFP) are also functions. real iz-ed in the 
substation-contrCil unit For more conceptual information on FFP, pteas~ ref0r to 
attachment 8 .. 3.3. 

The ha rd~wired · eme,rge ncy trip srg,nal wil l also be read into this central substatlon­
controll unit, which initiates t[1e tripping of overt1ead Une teeder circu it breaker (refer 
also to· '4tripplng functions~ listed below} . .1 ndustry type relays wi ll be used fortl1e 
hard wired emergency tripp ing I Ins (rster also to appendix 8.3.2) , 

Fm 2 nd ~level protect ion, each s u bstation~con troU.ar is eo nne c ed via a m ulli-co re 
pi'lot wire to the adjacent substation-control URits; In case there is a sll ort circuit on 
ths overhead l~ne j the SGS central unit detecting this short ctrcult first will t rip the 
relevant ·adjaqentsubstation via tiljs hard wired connection. 

Since we propose not to lnstalil a separate RTU with a hard wired interlace betwe·en 
sl.Jbsta tlon eo ntro I and the- substation node o1 S CADA system. the battery cl1 a rge r- , 
intruder alarm- and ftre dete cUon~status 111essage wW also :be read in to t,he c.entral 
substation contro l unit and routed through the substation contro l system via 
substation node and SCADA ·to U1e central-cohtrol room for intormatlon of the 
operator. For these status messages, .substation control unit acts like a signal 
forwarding ~.rnit , only. 

Protection iu11cUons f·or U1e f·eeders will be covered by Sitr.as® PRO unit. On~ of 
those units ls located in each feeder panel. 

For·protectlon o1 persons oharacterisUcs de.fined in EN 50i22-i wil l b~ fo-Uowed by 
Sitras® SCD, connecting the return line to earth (refer to chapter 4.3 .. 2 and to single 
I in e in a pp €In clix "8. 3 .2) Ft raj I p otentiaJ I irn it is reached. 

Substation feeder isolators and the bypass isolator wlll be control led by the Si111atic 
ET 20 OS w 1 ~ts. 

Al.l t11ese devices belo ng-ing to thG substati"on control ~ystem do e·xchange r,eJevant 
data using_ Pratibus DP databus system. The· intetface to overal l SCADA system is 
physically the l:ocal substation OTN 110de .. The SCS central unit and SCADAs 

· substa.tion OTN node are connected via a databus Interface using Ethernet TCP!IP 
or Madbus RTU (or s imilar) . 

FoHowing protecHon functions can be [mplemented l.J sing Sitras® PRO DC 
protective 'U nU: 

19.iii1Wd_' fl,·· '/nl,·•·· rl/trl 
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• Current step protection AI 

• Cun·en[ rise protection (di/d:t) 

BiJfinyet Be1ger- Slcomuns Comwrtium 
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,. Independent detin1te~tlme overcurrent time protection I DMT and I DMT rP.ov 

• U nde tvo ltage pmte et ton V m1 n 

• Overvoltag e protection V m~:o: 

• M on itming of I in e voUag e 

• Impedance, p rotectlon 
• Crrcuit breaker fai lure protection (trip of higher- level circuit breaker) 

nipping functions tor staif provided: 
1. System Oolitrol ler, locat€ld in control room, can trip 11 kV supply of each 
substation individually via SCADA 

2. Staff can trip 11 kV .supp ly I oca lly by means of a push button located in 
substations lobby of each substaHont w t1 ich is read into U1e centra.l substation 

control unit. 

3 . System controUer, located in control room, can trip 750 V overhead line in 
either dfrection starting "from one substation via SCADA. 

4. System controller, located In oantro.l room r can trip 750 V overhead line In 
both direct ions via hard wired mass trip line. The signal wi ll be read into t11 e central 

sub,!:itation control unit and tripping of DO feeder circu it breakers will be initi ated. 

DC~feeders. of .a ll substations of one group wiU be tripped by pushing the relevant 
push .button. Substations. are clustered into two groups. 

5. Staff can trip 750 V overhead line in both dtrectlons simu[taneously by 
rneans of a push button located in substations lobby of each s u bstation ~ which is 
read into the central sub$taUon control unit 

6. System control I er locat~d in contra I room, can trip 750 V ove rhe a.d I i ne 
sect ion ba:l:ween two adjacent traction substat ions vja SGAOA. In addition to the 

co:ntrol sigrials tl'ansmitted via SCADA to the substation control systems, the DC 

feeders o·f re levant adjacent substations can be tripped using the intertrlp pilot 
wires. 

!n addition to the l ist~d t.r~pp _,ng functions , this proposal is based on, as clarified with 
tie in meeting on 20 07-11 -27, fseder and bypass isolator f u notions as. de se rib e.d in 
appendix 8.3.10. In the depot wayside switches are offered to be manually 
operated, only. 

2 .. 2 EMC~ Earthing & Bonding 

For system Wide EMC and Earthing & Bonding concept, p lease refer to Folder 3 1 

Part 1 of 2, Section 2, Anne.x 3 and Annex 4. 
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E 3 Overhead Line (OHL) 

3.1 OHl System Description- Design 

The contractor wi ll desrg:n th·e· comp~ete system using the standards, parameters an.tl 
layouts detailed rn thi;s documentation and t tl e t~chn ical drawtngs given in tender 
documents·as llsted in appendix 8.3. 11. 

The OHL equipment is su itab~e fo r supplyjng current to pantographs mounted on tl1e 
roof of the tra.ins with out any slg n if! cant loss of contact and the resultant sparking, at ·an 
speeds up to 80 km/h undEl!r the operating cm1ditions give'n in this. docurne.ntation is 
wfthi.n acceptable I im its. 

The OHL system has be.en pm-designed as t rolley type witha.ut messenger wire 
a.nd one contact wire per track from Newhaven to· Ru5sel Road Junction. A paral lel 
bypass .cable laytng in th.e earth Wi 11 be used. in th fs part of ti1~:'l" I in~ , the d ssign te ntler 
drawl ngs as listed in append lx 8. 3.11 have b ee.n followed fo r thls proposal ( bi 11 of 
quantity). The given design was considered being apropriate for·autotensiong 
solution, which ls offered withthls proposal. Fixed tension ing solution eau Id also be 
offered for th is part of ·the line. More cons·iderations regarding contact wlre~p·anto 
contaqt q uaUty, panto and contact wl re wear/ impact on maintenance, ensuring that 
contact wire remains under all operational condition wa.hin the specified working range 
and disadvantages due to increased, if not even unacceptabte sag nesds to be made 
on this issue. To find.an acceptable· solution wil l probably, beyond other modifi cations. 
lead into an increasaci number of poles, and modified pole locations in some. areas, 
compared with the de$i g11 shown on t.e mfer d raw1 n gs. Increased tension i ng force:s 
may· help to limil the rnaximum sag, but needs also turthar c;onsiderations, e.g. as far 
as contact wire safety 'worn ·condition) and statics of mounting parts {like pull offs) and 
poles are concerned. 

From Russel l road junction to the Edrnburgh Airport as well as from Russ~~ Road 
Junction to Gran"ton Square ttie OHL system has-bee:n pre~designed as catenary 
system with bo,th one single contact wire and one s~ng le messenger w~re. For this part 
of tile line, the design in tender drawings as Usted In appendix 8.3.1 I have been used 
as tl. basis. Bil l of qLJanNties, like number of poles and related equfpmenthas been 
rad u cedJ aaj u:ste d to use t he cost advantage·s provid s d by using a catenary rather 
than an autotroUey system witl1 buried para llel rei.nforcernent cable. 

The OHLE ·shal l be prefered auto ·tensloned along the whole line and depot. 

Building flxings wi ll be used w l1ere app~icauqle and techni.cally possibls. Whsre 
buildihg fixlngs cannot .be applie.d poles shal l be tJsed at lines and depot-to install 
0 H L ·Supports (ea ntUevers r cross m he-ad spans. and other OH L equipment). Cross 
spans will be used especially In the city centres~ double tracl.\ cantilevers mostly used in 
n~rrow cu1ves·, where location of; centre I'O!es. is not possib~e. 

Consequently, t11 e OHL of the system will have to be deslgned taking into account 
different circumstances w i,th priority in .indiv idual areas. 

The o,;:mtact wfre i.s staggered to even out the pantograph wear. 

According to the simulatlans carried out and described in the Traction s tudy a 
cross section of 120 mrn2 for contact wire has been found necessary to transfer ·u1e 
traction power durlng scheduled service. 
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EM The matedal typa (copper or aluminium), the cross section and the number of 
cables (one or two) of the bypass cab I e win b.e d eftned during a r a.te r stags, 

The messenger wire w itl hava a c ross section of 120 mm2.. material is copper. 

In principle the layout design foll·ows the tender (refer to appendix 8.3. 11 ), 
especia lly in areas w itl1 b.ui ld ing fixings 1• sinc.e chan_ges might have a major impact 
on design and conse ht process performed by tre. The sa me ap~J I i"e s: fo r the whole 
City Canter (Haytnark·et to Newhaven) ~ where the number and locations of poles 
and re lated equjpment follows tender drawings as per appendix 8.-3.1 1. Based on 
these requirements, the propooed des lg n was modified to .an autote n sioning system to 
cope witl1 e.g._ the given pole distances and environmental requi rem-ents {in pa,rticu~ar 
mlnfmax t~mperature) as wetl as to provide state·.of-the art technfque with low 
rnainte n a nee needs. 

3.1.1 Design for main Une~ city loop from Newhaven to Granton 
Square 

For the portion of th13- City Loop irom Newhaven to Fi.ussel Road Junction an auto­
tension ed contact wire system will be installed for the mal n I Fne. On the supports the 
·contact wires are supported by bridle suspensions at cross wires or cani~evers. Slngle 
canti levers are preferably mounted at the masts, which should be locate cl be.twse n the 
·tracks of the double-track se9tion. For' the city l.oop buirding nxings wHI be· .the preffered 
solution, \Mh<treve r possib I e. The para 11 el bypass cable wi 11 be connected vi£l Y -joints to 
the contact wire and a I so both eo nta.ct wi res wi H be connected to each otlle r in 
appropriat-e distances. Tile exact distances wi ll be defined according to the traction 
study during the basic design phase. 

3.1.2 Des[gn for main line, from BusseU Road Junction to 
Edinburgh Airport 

For the Overhead Line System o utside the city centre a catenary s-ystem with one 
contact wire and one meesnger wire has been foreseen. The huge aciwmtage of 
this so.l ution is the p-ossibUity of direct connection between contact wire j which rs the 
connection to the pantograph and the meossenger wire. Tne long and often 
connection fmm cabfes laying in the earth to the contact wire could be saved. And 
In addition the span length from -support to support could be enlarged, because the 
system w~tt1 contact wire and messenger wire l1as a bigger mechanical st~bi lity. 
However, d1s bill of quantit ies for th is proposal is base cl on tender tlrawin_gs as listed 
1 n. a pp end i x B_.S; 11 adjusted to use the cost advantages provided by using a catenary 
rather than an -autofro lley system. 

3.1 .3 Design for the D·epot area 

An te nsioned trolley system wlth one contact wire wi 11 be ,Installed .in the Stab ling Yard 
and i r1 the Workshop Bui ldtng. 

The contact wire wil l bertensloned by ·spring terminatio.ns or wheel tensioning devices 
respeetive[y f ix.;ld terminate.d whera applicab le. 
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The cross section ot the contact w1re wi ll be calcu lated during basic design ph-ase. 
Neve rth.eless it will be not more than 120 m m2

• 

In the workshop a movable conductor raiJ w il l be installed on two trscks. One track Will 
be ·55 meter and a second track wi 11 be 11 0 meter lengU1. 

A locking device tor the switche.s in the worKshop js cons1dered. The purpose Is to. 
interlock OLE saction.ing disconnectors ·in workshop wjth high level acce£J.s platiorhi, 
movable conductor rail and craneage. Tile integration of thes.e disconnectors, w hr.c h 
will be mo·unted close· by overhead contact wire at· workshop bu itding wal l, into an 
overall interl'ocking concept will be supported by using padlocks. 

3.1 A Requirements for the OH l-System to Earthing 

DC rai lway installations require an earthing and return current system to satfsfy the 
requ irements fqr safety of p·ersons and for protective p rovJsions against tne etfacts of 
st·ray currents. 

The earth ing measures which affect civil works and all particlpants for the 
electrification1 especr.ajly power·supply-and overhead iine system will be coordinated 1n 
the overall earth in 9 concept. 

The [nsulation of thEl runn ing ra il s is the main parameter for reducing stray cur.tents. 
The rafore, aH exposed conductive parts which are not lhsula ted trom eartl1 shal l be 
connected to earth and shall not be directly bonded to the ru11ning rail s. The support 
structures of OHL need not to be connected to the running rai ls· via voltage-limiting 
devices lf the insulation of til e overhead contact line has been doubled or re intqrcect 

3.1.5 Building Fixings 

The requirement in the tender to use bullding fixings preferab ly instead of pates to 
support OHL equjpment wherever ft is possib le have been consrdered. Tl1e design 
of bui lding fixings fo ltaws the tende.r, since changes might have a ni'ajor impact on 
design and consent p ro.cess perto·rmed by Tie. It ES assumed that ~11 nee e~s:ary 
permisslons from house owners will be available if the contract comes into force 
and that H1 ose wiU be hand!ed by T ie or others~ not Siemens. 

The feasibi lity for using of defined bui ldings (tender documents') for f ixation of 
bu itd ing fixings f rom static point of vi ew wilf be ver~i i ed by T ie or otherrs, not by 
Siemens taklng ·design requirements from Siemens REL into account. Legal 
permrssions (e.g. bui.lding fixing agreement) wlill be handled by T ie or others. 

3.1.6 Abnormal load routes 

Abnormal !oaci routes and contact wire l1eights are· how in accordance wiU1 [6]. 

3.1.7 Protection of potes 

Protection of poles against corros.ion has been taken into account, OHL po les· wm ha 
galvanized and pa inted. CabJe arrangements e.g. for infeed purposes will be carried 
inside the poles.to protect them aga.lnst outer i11i luences. 
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OHL EJ;qulpment wi ll t;1" lU1er be fixed under bridges by means of special erastic supports 
(where necessary) or passed th rough without direct fix ing 16 the bridge structure if 
neighboured poles can be. use-d to support U1em. 

The overaH earthing concept Wil l consider earthing conductors to be instal feci .uncter . . . . ' 

bridges to react against ·an incr.ease ot the bridge potsntial in case of unintended touoh 
with traction voltage (e.g. in case of fa,ults, w11 ere derailed pantograph or broken OH l 
wire could get in touch wjth the bridge) .. Insulating plates shaU be installe.dj it 
add itinna 11 y nec.essary, to p rotElCl the bridge structure dur1 ng those circumstances. 

Howeyer1 it \'1/i ll be part of the intertaC'e cla-rificatrtm during implementatton of the prqject 
to coordinate those details constdering tocal conditions. 

3.1.9, Interface to OH L Foundation and B u i Id i ng$ 

In ganeral1 poles wi ll be mounted on block foundatjon~ oy means of anchor bo lts. 
The anchor bolts are welded to t:he reinforcement ofthe concrete a.nd t11us are used 
for the earthing of the poles. 

Foundations of poles wil l be constructed by the cM! work partner ac;:cording to the 
design re·q·uirements of REL. 

3.2. Descriptron of ~Overhead Line Equipment (OH LE) 

3.2.1 Cantilever, cross span and head span arrangements. 

The OIH L system is supported and registered by means of s~ngle pole m.ast mounted 
cantilevers~, ba-ck to back a,nd 2 tracks cantilevers, c.ross span wires ·a,nd in few cases 
by head spans. Under overpasses, the system is supported by modified Sl.JPports (e.g. 
elastic supports) attached to the s1ructure roof or wa 11 . In the wmkshop 'the system is 
attached tci tl1e building structure ~ In the depot area outside the ~vorkshop the OHL 
m-ounted via head spans on poles. 

The contact wjres will be supported by means of bridl.e suspension at cantilevers or 
cross spans. 

3.2.2 Cross s.pan Support 

Where the loca l isat~on do.es- nol allow the use of cantilevers especially in the· city 
centres cro$S spans wW be util ised. Wl1ere it ls possible the span w ire is f ixed to a 
building anchor, otherwise it is instal led betwe.en poles. 

3.2.3 Span Wires 

lt is pi·oposed at t!his stage nmt Bz- wires Will bB Utilised for span wire purpose. T~le 
cross section will be determined accmding to the ~ aad requirement and safety 
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factar to be appl!ed. The desfgn wi ll establ ish some standard cross-sections most 
probably BZ 11 .35 n1mz; 50 mm2 and 70 mm 2 in ord.er ·to minimise t he fimount of 
spare part and ·fittings var1ety, To serve the overal l insulation ph~ i l.osophy of the OHL 
all terminations of spWl wires wi ll be double insulated. 

3.2.4 Conta.ct Wi:re Supports 

The co·ntact wire in shared track areas will be supported by a so called delta 
suspension w ith a synthetic brid le wire (type MINOROC). Tl1 is sarves already as 
the -first Insulation level. T.he contact wrre will be-clamped at both ends of the bridle 
wii'e wtth a spacing of approximately 2.0: m between. 

The delta suspe11s~on wires will be made up of MfNOROC wires. These wires 
consist of a high tens ile polye,ste r "fJ bre core covered w ith an extruded o u tar s ~10 aU1 
made of Polyamide in black colour. Thts wire design has been employed In srmi lar 
OHL projects for more than I 0 years with an extremely satisfactory performance. 
T l1 e outer sheath avoids any negative influ~nce caused by UV radiation ensuring 
tt1 at the performance data. of the. wire remains unchanged over the service period. 
The term in a Uo n ends of the M! N 0 RO C wire wU I be eq ulpp ed with er l mp connectors 
specially dimensioned to suit the MINOROC wire requirements. 

T:he arrangement of the de l l~ suspension w111 accommodate the tuU range, of 
contact wire· t11 ove m errt caused by tem pa ratu rs changes. This wil I be achilt:~wed by 
the hinged canti lever support or the pul ley arrangement jn cross span .arrange~ 
ments. The delta suspension des!gn provides a f lexible support of the contact wire 
avoidihg hard spots at the support, wh ich would reduce the litetlme of the contact 
wire. 

From Russe!l Road JuncUon to EdinbUrrgh _Airport a :Overhead line system with botht 
si m pie contact and si m pIe eaten ary wire w i 11 be cons iciered. Th fS so ca'll ed ea ten a ry 
system will be car1ry out w i U1 droppers made of Bz (e.g. 25 m m2). 

3.2.5 Pull Off' Arrangement 

These arrangements are employed between reguJar supports to provide a contact 
wire p.uU off at tight ·curves or in transition areas of the track to take the heavy radia l 
load of the contact wir.e and place the contact wire approprla.teJy w ithin the .lhntts 
speci,fied ab.ove· the track. Often a conventton~l OHL suppo·rt will riot be required at 
such locations and during the layout d.eslgn it rnay bs· decided to employ such ~ 
pull-off arrangement instead. 

3.2.6 Tubes and OHL Fittings. 

We propose to util ise aluminlum tubes with natural fin·ish to make up the cant ilever 
frt;~me. The. fitting$ will be made of hot dip galvanised m~l l e~bl e cast iron. All 
components employed ·for the-system will be stat1dard components having a long 
and r:eliab le service record already . 

In the· -area near the water. from Granton Squafe to. Garoline Park and from 
New~1aven to Ocean Drive, stainless steal tubes cpuld be U$ed for tl1~ canti lever 
material. However, as discussed and agreed on with He., a lso near til e water, 
material as defined in the previous paragraph wi ll be provided. 
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I Contact w ire c I amps wi 11 be of tl1 e para I re I groove bolted design e hswi n.g the 
correct fixation of t.he contact Wire even "irf tnat Is in fu lly worn condition. 

T urnb uck I es wll I be employed at -those loc a tlon s wh !eh may need some. ad] ustm ent 
during their s.ervtce life. Keepfng this re·quirement in mind these !ocaUons wi ll be 
fi i1 aHy decided on in the detai led destgn s'tage. For the moment at l·east the 
terminations of cross span wires, anchoring wires and guy wires will be equipped 
with turnbuckles. 

As an option fuHy lnsu!s,ted canWevers made of GPR tubes could be offe re:~:L U such 
so futron is favoured t l1e offer ·has to be revised, because such sotution ~s not part of 
our offer. 

3.2.7 lsofators 

Isolators will be us.ed onl:y in lhe depot area. M~nual ly operated isol~tors Wil l be 
operated by means of a permanently mounted 11andle eo n nented to the isolator by 
tu be or shn ifar arrangement 

Ths feeding, coupling ant.l switching of"Ule main track is realized with in the substations 
by adequate coupling e_quipment. Only the so calleq section isolators for coupling in 
longitudinal direction wi ll be ·rnstalled directly on the top ol the poles outside City 
Center from Haymarh:et to Edinburgh. Airport. However1 in City Center fmm Hayrnarket 
to Newhaven section isolators wm be located in trackside cabinets. A prellm1nary 
sketch of a.cabinet is given in appendix 8.3.9. 

A Window., which may allow a view to t.l isconriector, to ch~ck the pq$ition without 
opening the cabinet door is not planned. This may be subject to vandalism. l.n 
addition , ·disconnecting and earthing the contact litte e.g. for maintenElnce purpose 
wil l happen rather serdom. However, the five safety rules needs to be followed in 
any case, thus e.g. the contact line needs to be earthed using an earthing gear In 
any case. This [s a more obvious ilidica;tfon of contact line status which is in 
accordancs with the five .safety rules. That is also the reason, why we do not 
recmnmend and did not allow for section isolators with dedicated earthing function . 

Further clarification led to the result, that tie insists on tl-1ree position swHches with 
earthjng function. These wil l be provided. T he description In af)pendi.x 8.3.1 0 
describes. two position switches. Ti1is is tO be d[sregarded from now on therein . 

Further il'formation regard ing the proposed functions of the offered isolators are, given 
in ·ap~Jentlix '8'.3.1 0. 

3.2.8 Insulators 

Far the· open sedion insu lators w il l be used in the terminations and in the cantilever. 
Except for t11e synthetic rope empl1oyed in lhe delta type suspension no Hexibre 
insulators wm b.e used in the OHL 

Standard design insulators, whrc ~l are proven in similar installations will be utilised. 
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The design of the sect ion Insulators will avoid any negative effect on th·e rel iable 
operation af the assembly which may be caused by any torque in the contact Wire. 
The sectron insulator as well permits the fu ll trave lling speed in both directions. 

3.2.1 0 Jumper Gon·nect jons 

Jumper cpnne.ctro ns. to th1e contact wire w i 11 be req lli red at feeo i ng locations, 
overlap arrangements and crossovers. The j umpers w ill be arranged as to avoid 
hard spots on ·the contact wirer which otherwis·e would create potential safety 
11 aza.rds d.ue to th.s r ne rea sed cont-act wire wear. 

One possibility of reducing the negative effect of these jumper c.onnections would 
be to l'ocate them as close to the suspen5:l ion as possible, Thts a rrangement .would 
e I im i nate tl1 e negative effect of the weight ad dit!ona lly imposed on to the contact 
wire .. 

3.2.1 1 Poles 

l n principle the following pole types· a re the preffered types for a tram system: 

Preferred solutions (variants not in .order): 
Variant 01: H~beam st~_e l poles (no Jo1:1ger considered for ETN, except for 

depot, where H-baams may remain an option) 
Varfant 02: Round steel po les 
Variant 03: Round stee.l poles (2-stepped) 
Variant 04: Round steel po les (3-stspped} 

A!temative so lutions {variants not in ordet): 
Varfant 05: Conical tapered column poles 
Variant 06: Hexagonal tapered column poles 
Varf.ant 07: Octagonal taperced column poles 

Due to the fact,. tl1at the vis uai !mpact is very lmpo rtat1t in the Edinburgh C!ty Centre, 
we consr de red the re three stepped round steel potes. Also for the area: from Russe! 
Road to tile Edinburgh Airport we cons[dsred three stepped round steel poles. For the 
depot tJ11ree stepped· round stee l poles or H-beam poles wJ II be used, depending on the 
de~ailed sta.tlc calcu lations whicfl , will be carried out during the bas:ic design pha.se. 

All poles are welded to a bas-e plate incorp.orating ha!es for easy at:tachment on to the 
mast ioundatlons. The variety of pole diameters wi ll be limited as far as reasonable 
due to ·the tension ap pi i ed lo it. Al l teedi n g poles wl!l have cable access by me an s 

. of an ernbed ded conduit to the centre of the po l.e. 

Pole lengths are considered between approx. 7.5 at1d 9.5m. Diameters· at the pole 
base· are :estimated between approx .. 280 and 470mm. This large variation is due to 
different pole types. (functio·f1, system, forces. and moment_s q.pplied) and ls 
dependent ·on h .. wthsr design evaluation in basic design pt1ase. 

SOS reference de-sign shows a high number of pole va-riants for both stepped and 
tapered poles. Our offer consideres ·stepped poles for .t he complete line. For tl1 is 
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proposal, the number of pole varrants was reduced to a minimum as technically 
required. 

3.2.12 Tension ing 

Contact wires w il l be auto-tensioned to give nominall.y constant tensron over the entire 
operatfng temperature range· oi the equipment. 

The automatically t'Gn~ ioned Wires wi U be te nsfoned by tll e following forces: 
contact wire 12 k N 
Messenger wire, where applicable 12 kN 

Tension lengths of max. 1500 m wm be equlpped with tensfooing device at bpth ·end:s. 
Weight typ.e tension ing devic~s wili be installed wlth a rc:~tio of ·r : 3. 

S ~1-ort tension lengths which do not carry fhrougl1 current, e. g. crossovers ~ may be 
tensioned by means other than weights, e. g. springs, but the character.i st;ics of these 
devices proposed ~ re such that satisfying operatlon of the system is obtained over the 
tu 11 working te mpe:ratu re range.. 

3.2.13 Rail and Track bonding 

Rails.sha 11 bs bonded with connections ra i I tb rai l and connections traqk to track .. 

Depandfng oh the Data il.ed Traction Sttdyr which Will be carried ouf during the- basic 
d eslgn phase the rail bonds and track bonds wil l be Installed In the requ r red distances. 

3.2. 14 Tie B:ack Anchors 

The p ropose.d design includes t i a bacl( a m hors. It was based on tender p ra, wings 
as per appendix 8.3..11, wt-uch al.so considers Ue back anchors . .. A iternaflve 
solutions with no tie back anchors could also be· offered. Where tie back anchors 
are used anti · climbing measures will be considered. 

3.2.1 5 Combined Poles 

OLE Poles, comblned with streei llgl1ts will he considered in this proposal where 
shown as per SDS design as of November 2007. 

3.2.1 6 Contact Wrre Height: Railway s,afety Pub lication 2 

~n BBS former proposal, a contact.\n/ire helghtot 5,6m was considered. In above 
mentioned "Guidance on Tramways", refer to fol lowing excerp~ two requirement 
are found With Impact on contact wfre height/ design. 

Excerpt : 

,, 

180 The r;ieslgn of thf:l overh(jad line supporls slwu/d aim lo mlmmis-~ the vulneri!lbrJity of 
eaah support to damage. The loss of any one s~1pport (9f] as a t8$.Ult of<'~ fire loosening 
a bw'fdlng lii!ily or of spore Mlng struck and damaged by a road veJlicle) may reresse 
tGnsion in th& ov~rhead ftn~ ~ysl:~m but the design $hQi.jfd ~flow Qthor ~uppQrts to 

F'rl.~W 2~ I 1 ··' j 
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prevent live -equipment from sagging below 5200 mm above tl1e highway. Off l1ighway, 
lt may sag Jowe·r provided t'!Jal it remains ouJ of read) of pedestrfans_ Corme-ctions 
bc~Wiflfln the pr;Jia amJ tf7f.i} contact ·wire should be m~c:hanic;ally w~lmr than tlm 
contact' wire aystem itself fa ensure tf1at it a pole is rlamaged, lJre connection wm break 
before lhe rrve equfpmt!nti~ dmgged do·wn. 

The proposed destgn in CitY Center (shared tracks) was revised to comply wrth thls 
requ frement. 

For· off i1 fghway sectionsr where catenary system rs offered (refer-to chapter 3 .1 a nd 
3.1.2), it is assumed that pedestrians do not have access to get1eral parts of the 
line. Where crossings a re , the situation is different However j it is noted, that 
reference (6] considers 4m as minimum contact wire hight, If is also noted ~ that 
EN5012·2~ 1 asks for 3m in public areas and 216 in non-publ ic areas in normal 
situation. D urlng design phas s., th is subject wi 11 be i nvestj gated further. If 
nec.essary, outcomes could be further evaluated in a ri sk assessment. 

3.2.16.2 "Support Weaker than Contact Wire ~~ - Requirement 
The "Support Weaker than Contact Wire" - Requirement cannot be met by BBS. As. 
,discussed in meeting with tie .on 20.07-12-05, it Is also beHeved by ·tte . tl1 at th is 
requirement does not need to be demonstrated. However~ c·ornpliance to this 
req ui rem ent is e.xclu de d from this proposal. 

3;3 OHL Assembfy Drawings in the annex 

NL Jmoe.r of drawlng package: UK4-Z1100~020 1' (32 pages). 
p.a,ge Title DatA 

1 Cross section cross span (wan am::hor) 16.03.20:07 

"2 Crnss . .section with sing!e track cant ilevers 16.03.2007 

3 c roM Mctiqn with two track canttl ev.Ms 16.03.2007 

4 Manu faccturing and i nstaJiaU on to1e.ra n c(3s for 16 . .03 .2007 
OHL Equipment 

5 Simple cot1tact wlr(:), system sin--rp l·a co::m~jJever with 27.03.2007 
steady arm on c snte r pol s 

6 S.imple contact wi re system slrn.ple canli:lever with 27.03.2007 
Eteady arm ot'l side p o I e· 

USB00000088_0309 



B IU I NG~ I B'ERGER 
Cf'lil 

7 

8 

9 

i O 

i 1 

!2 

1.3 

14 

16 

16 

H 

18 

19 

20 

21 

22. 

23 

Bllfinge1 Berget- SiemF:ns Consortium 
Edmburgl1 Tram Nat vmk lnlmca 

J ('Mar 11 :20m.1 SrJbml!iSIOrl 

Single contact wire system w1dor b~id9es. V~i th 16.0:3.2007 
elastic supports · 

S~mple contact. wire system . s.imple cant ileve 27.03. ;;1.007 . 

wfth steady arm for two tracks on side po I e 

Srmple eo ntacl Wire s ystern cross span po~e ploe 27.03 .2007 
1Nfih bridle-pulley· suspension for two tracks· 

Exarnpl as for Ft'lU rida.tions 16.0:;3,. 2007 

Retum condLJctor connection at ra:il cab le 27.03.2007 
disfrfbutiol1 cabinet with eab.Je connector 

ExampeJ of return ca:ble connection at segregale 16.03;2007 
tracks 

Exarnpel ot retu rn cable con11edion at 15.03.2007 

embedded tracks 

Track :and ra i I current eo n nec1.io n for twa tracks 27.03 .. 2007 

Principle arrangement of trat:k and rarr bounds for 16.03.2007 
embedded track 

c u m.~rl l .conn®ctor 16.03 .. 2007 

. Simple cnntact wire system sectroning for simple 27.03.2007 
cantilever at .swichtable with disconnector for one 
po!e 

Termin at ~ions fo~ contaCt wire/s ar catenary 16.03;2007 
system 

Flexib le termination at pole tor G.o ntac ~ wire wilh 27. 03 .}2.007 
.sprin g 

Fixed tenri i nation for single eo ntact wire 27.03.2007 

Fixed rerm inatlqn ror catenary sys·tem wilh cable 27.03 .2007 

roU 

Bul ldlno Hxin_g for multiple fixation 2.7. 0 3' 2007 

Btlitdfng fixing arrangements 27.03 .2007 
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Fixing· accessories ariangs.menls ior contact wire: 16.03.2007 
poles 

Fix..ing accessories arr"angemefl ts for ·cont.ac.t wire 27.03 .. 2007 
po les· 

Fixing for· double cantilever at stee l p6te .27 ,03.2007 

Overv{;>ltage protection Ior pole fnta llatton 27.03.2007 

S.i ngle {T ro ll e:y-'type) corntact line ·system, tens ion 27.03.2007 
leJ1 gth wi"th overlap 

Overlap contact Wi(a systam with sing I€!· con:ta.ct 16.032007 

wire 

Overlap catenary system wilh messenger wi re 27.03.2007 
· a,nd contact wire 

Simple contact wi re system with bridle-and-pulley 27;03..2007 

s uspe nsio n 

C.antenary system with qJ.ntHeve:r ~us pens ion 21.03.2007 
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4 Traction Power Supply 

The trac'lion power system 'for LRT Edinburgh is basically locats·d in ttle substat ion 
buildings. Sketches showing f irst possible !layolrts·are·attached (cross reference to 
appendix 8.3.6). The here·in shown ~~substation incoming circuit ·breaker' is 
included in 'this proposal. However, BBS still does not have a f ull picture regard ing 
different types and layouts cif subs ta.ti an bllHd r ng s far ET N. The BBS proposal Is 
based on two different substation layouts as attached to be used for al l su·bstations 
except depot substation (whrch w111 be integrated In depot buildings). Contrete 
buHdlngs-are planned for substatran bui ldlng .. s. 

I 
S ubs:latH.)n s Nom enclatum 

P~ase 1a 

1 Leith Sands Su bstaUon2. LSE 

2 Le 1th Walk S ubstaflon LWE 

3 ·cathedral Substation CAE 

4 Hayma(ket Terrace Substatiein HTE 

- I Russ~ ll Road Substations ARE 
I 

5 Jt=m ner's D epos ito ry S ub~tat ion JDE 

B Ban krH~ad Drive s u b::rlatJon BDE 

7 G ogar Depot Substation GDE 

B 
I 

l ng~eston Park and R ide Substat i o n~ IIPE 

Pha:ss 1 b 

9 Gra igleith Substation~ CGE 

10 Gran ton Mains East S ubstatiol1 GME 

11 Granton Road Substatlana GRE 

TabJe 3:"Substation Abbreviaf{ons 

The locations of the substations are consider-ed to be given by 'tle and to be fixed, 
although soma unbalanc·gs in terms of power loads frorn traction line exist. These 
can and will be handled with an appropriate customized deslgn which may lead to 
spe.cific ret1uirements and solution~ in different sections of the. network (e-.g. power 
ratings and cab le c ross sections). The proposed sy.stem !s more defined following 
and in subsequent chapters. 

Basica iiYr Table 3+abJ&-3 provides an overview aiJout the number of substations 
each substation contains comporwnts and switcbgear as el1own in substaUon 

1 in scme tender documents/ tender drawin[Js namei:l as Tram North Leltll SamJs Subslal ion (N LE). 

~ no ne-ed forHl i& (possible future} aubst.atl!:ln identified : therrore 1101 p.'l.rtor Siemens· pmposal~ refer also to 
page t1 lt(:Jm 1 

~i n som.e t.ender ducurnet1td tender dn:lwir~gs mu H~~ as.oTftltTt ~ast! iettl Ao<;i.J Sul.:>Stat iurt (J:.FI l" 

~ I n .so:rn lender docurrtentsttamJ&r rJ ,rawfng~ nanw~ a$ .Tr<.lm Soulll Gm;;Hhlfl Aveoua ~htbslallon (SGE')" 

~ in soma t9nd8r documl.}nts/ tonder dra•,'ifngs. nam Bll as .. ,Tram Gmn1an Vi-~w Substaficn (GVE)'' 

I 

I 

I 

I 

I 

I 

i 
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single line which is part of .appendrx. 8.3,2. From there, a biiJ ot quantities, ref!ectin.g 
the proposed system, can ba derived. 

4.1 Medium Voltage Level/ Interface to ONO· 

Medium voltage level is. 11 kV for Edinburgh tram network. As described in 'the 
tender documents, medium voltage connsct ions between the sulJstaticms are , or 
wi ll be rea:lized by Scottis h Powe·r (-;;;;local ONO rn Edinburgh) and is therefore not 
considered whith in the scope ofthis pro.posaL The requested separate "SP 
Compartment" for Scottish Power gear, like MV~swftchgear, metering unltf etc. will 
be provided ln substations (refer to substation layout sketches). The Scottis h Power· 
Room was enlarged in a:Uached layout, as advised by Ue in meeting on 2007~ l 1-! 3 
'to a size of 4mx4m.. · 

For U1e interface of MV-Ievel switchgear to the. rectifier ahd DC~tmit also as fa r as 
scope. of supply is concerned, d~fferent scenarios may app ty: 

1. Scenario 

All SP Compartment contents (e.g. RMU MV swltchgear •. metering, protection, osp 
Consumer Circuit Breaker") are in Scottish Powers' $-Cope of supply. Siemens wltl 
provide control cab les and requ!red parameters to enable Scottish Power to adjus~ 
their protection unit in an agreed on and approptlate. way (e.g. that the SP 
Consumer CB can be trip fJed by Siemens' control system for protection of ·rectlf iar 
tra ns1o rmer) . 

2. Scenario 

For most possible indspendabUity from Scottish Power in terms of 'technlcal 
1ntefaces, Siemens could pmvide tie's own MV sWitc l1gear, which would compris'a · 
basica lly cine incoming and one outgoing feeder for each substation together Wfth 
a.n own MV pr;otecti on unit In contrast to. t11e I . scenario , this wou ld not ~1 ave a 
(wired) connection to Scottish Power's protection system (although technical 
clarification and mutual fine tuning wiU1 Soott[sh Power wo~ld strJ I be important). On 
the other hand, the two ll'lentlaned additional feeders are techn ical ly pure not 
needed a11d are the·rei om leadl·ng to (!txtra costs (for e.Qi . .switch gear, protection: unit, 
room). 

3, Scenario 

Except the-MV c;ables enter.fng the substation b1.JUding, everyth ing cou ld be 
cons idered wUhin Siemens' scope of s1,1pply. Meaning even Scottisl1 Powers' 
incoming feeder, the ••sp Consumer Clrcuit Breaker", Scottrsh Powers' MV 
protection unit, Scott i s ~l1 Powers metering. Although thi·S scenario seems to be the 
most comfortab le solutton for tiE), itis certainly not the rnost cost effect ive e.g. as tar 
as lrHerface. clarifi catlons. are concerned. Furthermore, DNOs usuall y have the1r 
preferred switchgeart metering and protection units, etc .. That is why we swgg,est, 
that these unlts should rema[n in SPs soope of supply .(des ign, procurement; 
installation and testing). · 

As being instructed by t[e in meeting on 2007 ~ 11-13 one I ·t kV ci'rcu it breaker fs to 
be considered per substati on in addition to Scottish Power i 11 V switchgea.r, T his 
app lies also for substation In depot tor both, depot and maihline, not for auxiliary 
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power transformer in depot (total' of two AC circuit breakers ln depot subsiation). 
Thus far this proposal, the second scenarro was considered. 
So!ut!ons fo r scen13; rios 1 anti 3 could a.!so be offered. Fm·scenario a, ffrst interlace 
clarii ications (e.g. technical meetings wit~l Scott'ish Powe,r) would be required 
before. 

However, appendix e·.3.12 provides mom information rega rding the 1 ~ kV 
sw ltchg ear, offered. 

4.2 Rectifier Unit 

The recti1 i er un [,t basically eo mprises the dry type cast -resin Tect ifie r · t r ansfo rm€1-r 
and the 12 -pulse rectifier lts,elf. 

Differing from the arrangement shown in the tender documents, the rectffi:er is a r~ 
ranged in one cubicle row together wittl the panels of the DC switchgear. The, 
trans.former will be tocated In 1he vic in ity ohhe rectifie r.- keeplng the Ac cabte 
connections from the trans.former to U1e r~ct:ifier short. The .d iocfes will be equipped 
w ith fuses, di.sconnecting a single diode which has lost 'its blocking abi ltty, The 
fuses have contacts which indicate· activat ion to the control system. Hence it is not 
necessary. to im mediately disconnec.tthe rectif ier unit ln case ot ·a single diode 
fallure. 

The base load resistor and RC·snubber-circuit' are designed short~c l rcuit proof and 
therefore need no fuse. 

4,2.1 Rectifier Transformer 

The rectifier transform ers are of cast resin type for indoor installation wlth ~wo 
primary and two secondary windings. The HV windlngs are made of single foi l...:type 
aluminunn cDi ls wound with high quality double-layer tnsulatrng foil and potted with 
an··epoxy resin/ powered quartz mlxture unde1· vacuum at a high temperature or 
alte rnatlve l y m ad e frorn co pp~l' c;oils ( deps ndi ng on manufactu re rs sta.n dard, 
The c0re is made of grain-oriented low .loss e.l ectro-laminations insulated on both 
sides. limbs a.nd yokes will be shaped .and assembled witl1 a. minimum of core 
bolts. Laminati on wi ll be joined; compressed --and braced to minimise stray toss and 
noise. The corer wiU be careful ly assembled and rigid ly clamped to lnsl~ re adequate 
laminations during r:;h ipment and operation. 

Tile core fs protected against corrosion by·vamish .. The insulating rnsterjals used 
are flatne~res i stCJ,nt and self~extinguish ing. 

The transformers are free of partial d ischarges at lea,st up to app. 2 timee the. rated 
voltage and they are resistan t to short circuits and Impulse proof like oil-fitted 
transformers ace. to I EC 60076. 

The· rectifier transformer are designed to produce a 6 phase secondary AG~system 
with a phase shift of 30° in order to produce w!th the conn:ecte,d diode bridge a, 
sound 12 puls·e DC s ystem , 

For attainment of the overload cond ttl ons accordtn9 to I,EC 60146, class VI t the 
transformer will be rated for Zl1-overload 150°/6 or 1 mln overload 3QO~tq. 
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Each, transformer will' be equipped wlth temperature sensors for alarm and for 
-tripping. 

Technical Data: 

Type 

EnvimnmentaJ Class 
Climat.ic Class 
A re Beha-viour Glass 

.I r~sta,i latio.n 

Max. Ambient Temper1:1ture 
Coo ling Syslem 
Type of Duly 
Rated powe:r 

Rated Power LV1 

.Rated PoweT L V2 

R.ated voltage H V 
Ra\e.d vo I tag e LV 1 1·2 
No. of phase 
Frequency 
Vecto r group 

Primary taps 
Ta;p rinks 
Insulation level Primary 
I ~'s ulati on I eve I Se eo ndary 
lmpeda110e voltage {approx. ) 
Tem pe rat tJre rise · 
llisulatfo 11 class 
No-load losses (PO) 

loao lass~s at 75 ~c 
0 ut er dimensions (HxWxl) mm 
Weight (approx.) 

4.2.2 Rectifier 

cast- resin a.cc_ IEC 60076 Part 11 
E2 
C2 
Fl 

rndoor 
4o~c 

AN 
iiEC 60146. class VI! 

1330 kVA 
665 kVA 

665 kVA 
11 kv 

0..2'93/ 0.293 1N 
3 

50Hz 
Dy5Dd0 

+/-. 2 X 2.5% 

no load 
U 75 kV I AC 28 kV 

AC·1o kV 
uk 6% 
951'( 

F 
6500-W 

175.00 w 
2000 K 1 ooo x 17Q0 m n (LxWxH} 

3-950 kg 

The traction s_upply rectifter is naturally c.oo led consisting ot two three-phase 
bridges connected in serles, fo rrn ing the 12 pulse rectif ier. 

Each rectifjer is fitted into a cubicle with an uplifted top for natUI·al ventilation·, ll wi ll 
be insta lled by means of non--tracking insulating supports. Ventlng slots are 
provided in the lower half of ·the front doors. 

Eifective venti latlon is ensured by us,lng ~Pfl!Gial n1it~ re-d aluminum heat sinks to· 
cool the silicon disc-type diodes. The parall:e l high~capac i ty diodes are arranged 
one above the other. They are hermeti cal ly sealed between the cooting bar and 
heat sink by means of plastic barriers. Tl1e dLocte fuses are mou11ted on the 
horizontal DC bus bars and are e1ectric:all.y connected to tH e hea,t sinks via flexible 
c<Jnnectors. Micro switches with Nd or NC potential free contacts. are Inserted in 
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the top heat slnk·and will generate an alarm signal. A combined RC and base lm:~d 
circuit is fhtegrated into t~1e ca.b inet on a .separate support. 

The rectifier is suitable for iree-standing instaltation with cab le entry from the 
bottom. 

Tha rectifiers eo nve rt alternating current i nta dire et curren t They a re e rnp !oyed ·for 
supply of electric power to the overhead contact line· of eleotrlfred railway systems 
(tract ion network). 

The rectifiers are mounted in-a frame rnade o1 steel profil€1 and are designed for 
fix-t:!!d instal lation in closed electriqal operating areas. The· outer wa lls of the 
switch gear pan-els cqnsist of sheet steel. 

The rectifier is a non-c-ontrolled, three -phase brtdge circuit of 42-pulse deslgn. The 
main components for rectification are high-power sil icon disk-type diodes. The units 
are air coo!ed employ1ing natural convection. Fans :are not rB·quired.T!he r:ectt1ier is 
·d.evoid of 1111oving parts. No logic or closed-loop controller electronics.are employed. 
Tt1e rectiner i•S moUnted on insulated Stripes. 

Covering is attached to the frame, With the exception of the roof. and floor: 

• 1 o the ~ ront side:: Door. 

• At the sides: Side wa lls or partitlon wal.ls (where a number of cubicles ·are to be 

mounted side by side) 

• At the mar: Rearwall 

The lower p·art of ·front doors and rear wall am provide El with venti lation slits. 
The dqqrs can be opened .and locked by means of a ·switchge~r key (double key 
bit). The key is removabl€". 

Six sectional heat sink busbars are vertical ly lnstaUecJ fn the frame. The six AC· 
connec.tlons are welded to these bu:Sba.rs .. T,he connections are. rou.ted upwards .. 
The in divid.ual diodes are attad1 ed. to U1 e sectional heat sj nk bus b~us . One si de of 
each dlode lies on the sectional heat sink busbarr w11ne on the .ot11er side a 
dedicated heat sink is .attached to the diode. 

The diode is p ressed betwe-an "the sectional heat slnk busbar and the dedicated 
hsat sink by means ol a leaf spring . 

In addition to their cool ing function, the heat sink busbars and the dedicated heat 
sinks are also employed for conduction of the electric current 

A fuse: mounted on a horizontal busbar is q.onneqted to each dedicated heat sink by 
means of tvifo flexible stranded copper cohduc:tors. Each busbar is provided wlth .a· 
connection lu.g, which represents the common pi us or minus connection. These· DC 
connectrons are connected via cables with th.e Incoming and retu rn-li ne p~no [ of the 
DC-switch gear. 

All electrical components.{drodes and fu ses) aan be changed from the front. Thus.j 
lt is possible to mount the Lmits in a back-to-walll pos ition to provide optimum device 
in sta I faticn .. 
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The rectif ier is designed according .to the listed I nternaUona! Standards. 
T f1 e function of a tract[oo diode rect ifier in a DC substation js to convert the thlee­
phase vo.l tage f rom tl1e tral'i sfmmer in'to DC voltage for tt1e mia_rheadl ine: traction 
network. 

The r$ctif iers are designed as an air sett-cooling type-(ponvectron), uncontrol.led 
dioda recutier comprising .qf two thres-php,se bridge interconnecticm a.rran~lements 
in se1ies ·fo rming the 1. 2.-pu fsa output voltage. 

MechaniQal Design 

All compo.nents are Installed in a sheet rhetal cab inet and are eas ily a_ccessible 
frorn U1e front. The re-cUHer is designed for indoor instal lation and can be fitted with 
the back to the waiL The front is provided with a door. 

The air inlet is througt1 coo ling sms in the lowsr one-third Df the rear pa,nel and front 
door. The cab inet -roof is IP21 (grid o n the roof). 

Equipment 

The rect1fier cabinet contains two three-phase bridge circuits connected: in seri es to 
"form a 12-pu ise ci rcuit. 

it wi ll be designed In such a manner, that with one paral lel diode out of setvice the 
rectif ier wi ll bs capable 'to carry the rated load oi operating current.. 

Disc-type d~od es-with cera mic ha usfng are used. The diodes a re cJam ped between 
aluminium heats~nks with -a black surtace fi nish to achieve a better heat transfer 
resistance. For better accesslbi lny, ·the heats Inks on the frorrt are designed as 
individual h eatsi n ks f:o r each diode where as the rear side is coolerj by a cooling bar 
wh ich has ·the l·ength of severa l. dlod.es and thus provides high mechanical stabi lity. 
Each diode is prqv"lded with -~ fuse. which disconnects· it if it looses rts blocking 
E~bi l i ty. A group signal {potenUa l~free contact) Is. provided .at the tennrnal strip. of the 
rectffier for evaluation purposes. 

Two group sfgrta~s with the following 2~stage status: 
1. Stage: 1 diode in a -br idge arm tail-ed . 

. 2. Stage·: 2 diodes In a bridge arm fa iled .. 

T he-group signals wif! be connected to the annunciation unit. installed in the DG 
swi tc hg ear. 

Base load resistors· and a DC~s i de RG-snubber-ci rcutt provide protection against 
nterhal overvortages (ca.used by commutation) .and against extemal swit-chlng 
eve rvo I tages. 

External short-circuit 

Protect1on of the re ctii l er against ex.te rn a I short -circuits wiH be car rl ed out by 
Scottish Powers consumer ci r.cult breaker o1 the 11 kV rectifi er transformer feeder 
~n conjunction with a -therma l /"overcurrent time relay {provided by Scottish Power). 

Pi'i1.(; .~1 ,.1 11 
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This concept and the correspondit1g desi-gn of the component Hself enables the 
rectitrer to carry a DC-side busb~r short~circu it un1ti l the HSCB in the Incoming 
Feeder panel opens. 

4.3 DC 750 V Switchgear 

The DG switch gear Win be a Sitras® DSG system ~ consisting -of a combine.d 
ijncoming and return cUTTent panel (as discussed and agre-ed on w,ith tie in lneeting 
on 2007-11--27) 1 two (three for depot} line feeder circuit breaker panels. 
The combined incoming and return current panel uses dlsconnectors, one each for 
the· incoming and the return line. Both devices can be integrated ~nto one panel to 
save room in su bsta tro M. refer to appendices 8. 3 .. 2 a nd 8 .3, 6. 
For more ilifonnation on Sitras® DSG, refer to appendix 8,3.7. 

4.3.1 DC rectifier and feeder circuit breakers 

In each section feeder panel, one I!-ISGB w111 be jocated. 

H SCBs (high-speed .circuit breakers) a re t11 o u nted on trucks as d raw~out u n ~ts, 
Each secUon feeder panel indudes the HSCB with arc chute, the llne testing device 
and the associated components. necessary for a smooth and effective operati on of 
the switchgear. 

The circu i t~breaker panels are erected in a standtud profile section construction 
and clad wit:h steel panel walls .. They closed off at the front by two lockable steel 
panel, doors. The upper door leads to the partitioned~off low vo ltage compartment in 
the upper part of t he panel and the lower one g[ves access to the switchgear truck. 
The ilower door is able to be closed in any deilned truck positron. 

Each circuit-breaker panel consist of a stationary part and a.swttcl1gear truc;k 

Stationary part 

The stationary part c;:pnsist of a standard s-ectional co'rmtruclion and partitI ons. The 
bus bars wiU1 the lsolatltlg mating contacts are fnslaHed in th is part Furthermore, 
tile mechanict:~ l parts for locking the withdrawal movement, the truck gu!de bars and 
the truck. grounding bar as well as the device.s at traction VCl ltage (test contactor t 
test res!stor, J·sclating. ~mp l ifier) are provided here. The testc·ircuit is comp l e~ely 
isolated from U1e traction vo~tage. when the truck i$ withdrawn. 

Current or voltage indicators ~ alarm indications and Softbuttons wil l be r-ea lized with 
Sitras PRO displays. In the upper lcckable .steel panel door remotel1ocal selector 
switches. The control devices are bGhind this in a l ow~vo ltag:e rec.ess. 

Switchgear truck 

The.switchgear truck is nwveabl'6 and operable. lt is capable of being~ wlthdrawn 
w·rthout the use at tools or other aid~. 

The switchgear truck frame is made from the same standard secUonal construction 
as the stationary part .. The DC high-speed cfrcult breaker with its se lf~coup l in g 
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fsoJating contacts to the l;msbar is [nstal led in the centra l .sectibn on the swltchgear 
truck. 

The sw[tchgear truck is equipped with a safe withdrawal and !ocl<ing device. 
In the operating and isolatedltes1 posltions U1e switchgear 1rwck Is complete ly 
located behind the closed lowar door. 

Limit switches on the interlock lever, switch-OFF I disconnect the breaker before 
unlocking and reieasin.g the draw-out unit. The breaker cannot be switched ON I 
c::onnectedr unless it is in connected or disconnected position. A mech pin indicator 
rs protrude from th~ panel in t:hs isolated/test position .. 

The high-speed cfrcult breaker has beetl developed especially fo r use in DC 
tractron systems. lt provides l1lghest protection of tne DC circuU in conJunction wfth 
the Integrated digi tal protection and ~ontrol equipment SITRAS PRO, which 
provides ·inter alia the following functio.ns: 
• detecting near and .dlstance short clrcufts .by way of current varlatlon (di/dt) 
• indiv fdua.l adjustments at tripping cnaracteristic 
• therrnal monitoring of the OLE and l1he· DC power cao l.es 

• memory functions 

• display with 'function keys 

Aftsr the circuit breaker has tripped, the DC line is t~sted by a line t~.st i ng devlc~. to 
determine whether the fault has been cleared or not. If tha fau tt is ci@ared, the 
breaker will be re~closed automati cal ly. lf the fau lt Is permanent, th.e auto-reclosure 
unit wi ll lock the circuit breaker after an adju·stable titne ,llas elapsed, 

4.3 .. 2 Short Circuit Device - Sitras® SCD 

The short-ci rcu1ting device Sitras® SCD ls Installed far pe:rsonnei.S;;'!tety reasons 
and to -ensure the voltage I imitation between run n 1 ng ral!s and structure earth. Thls 
BQuipment assures that inadmlssible touch potential as specif ied in EN 50122--1 
cann at happen. 

If the voltage .exceeds the li"m its, the runnfng i'atls wlll ba connected to the structure 
earth. For safety masons, such a device fs located in each traction substation. 
Each devlce-is interfaced ·to the SCADA system fo-r remote monttoring, control and 
annunciation. 

4.3.3 OCS coupJ ing switchgear 

ocs coupling switchgea~ consists of one panel for the two feeder isolators and 0ne 
pa.n el tor the bypass iso I a tar. 

Behind the lower ste.sl panel door the disconnecters and t he busbars are- mounted. 
In the upper steel. panel door group-alarm tndicaling lamps, remote/l oc~ l selector 
switches and illuminated pus ~l bu ttons I indicating lamps as well as a mimic- dlagram 
wi ll be located, in case of motor operated devices. The control.devtces will be. 
situated behind t11ls inside the l ow~vo litage re:cass. 
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Two manually op·erated disconnecters (rated current 1 9QOA) with earth position ~ill 
be us~d .. FurUuu details on isolators am described in appendix 8.3.1 0. 

4.3 .3. 2 DC bypass i so I ,a tors 

One- motor driven single~pole load break swlth (rated current 2000A) with 
emergency h~nd operation will be l oGa~ted in'the lower compartment. 

Two illuminated pushbu:ttons, the local/remote selectO'r switch .and group alarm 
indicator w ill be mounted on the door of the tofJ compaliment, the retated contro l 
and protective equlpment inside lhe upper cornpartmeflt. 

4.4 Low Voltage Power in Substations 

4.4.1 Low Voltage Power Supply 

For all low vo ltage loads wfthin a sub.station ScotUsh Powers 230V/50Hz low 
voltage.supply w iU be usecL An extra low vo ltage supply transformers per 
substations fed by i 1 kV medlum voltage does not seem to be required ~nd is 
therefore not part of this proposal. 

4.4.2 Battery & Charger 

Please refer to Section 3, ChaptEll' 4 '"Sign.aning. SCADA and Commuhication". 

4. 5 Stray C urre nl 

'In order to mlnimis·e stray current, the rai:l insulation versus eart11 has to b.e of hiQ'h 
quality. Rec:ommended values for c.onductanca to. earth can be ·taken from 
EN50122oo:2, sectloh 6.1.1. 

As th.e qual ity of insulation deceases,,over the tlme, caused by ageing of in·sulation 
rnateriaJ a.nd po llution. it is highly recommend~d set init ial resistance at ~easit f ive 
times as l1igh as given ·jn EN50122-2. Thls mean s~ 
0.1 S/km ( 1 o Ohms"' km) for open ·formatiorl (e.:g . . ba llast tracl() 
0.6 S/km (2 Ohms~km) for closed formation (e:g. embedded in street surface) 
0.02 S/km ·(SO Ohms*km) for tunnel ot viaduct sections or simJiar tracl( bedding 

Adequate isolation wi ll be monitored by Siemens Stray Current Monitoring System. 
A stra;y current collector eab le as shown [n [3] wi 11 not be needed 1s not part of this 
proposal. 

A stray current monitoring .system wltl be provided to monitor tl1e potential between 
running rai l and structure earth al'ong the !l ine. The degree oi insulat ion is equivalent 
to the mftlgation against DC stray currents .. 

The Sitras® SMS stray currant monitoring system w ill be used to monitqr the track 
poten'tial. The s~tray current monitoring system permits evaluat ion of stray current 

Ptue "f r p,• .,1·1 llli1Jv.1• hr' rr.,lll-.rl•(1/l 
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conditions of the track a.nd tl1e earl y dete:ction of Insulation deficiencies, thus 
e nab I in g m easu re~s to be taken to p ravent damage due to stray current eo rros!o n .. 
The continuous measurement of rail potential, e.g. implemented in substati t:ms is a 
practical possibil ity tor the assessment of stray c-urrent behavior without increas ing 
stray currents. 

Taking referene'E;l measurements fer a function,ing system, the actual stray ·current 
situation and the ra il potentials. relatitng to that are recorded. Afie!Wards, along the 
entire lfne volta-g_e monjtorlng during operation can be easily performed ifor 
comparative purposes. 

This method does neither EJffect the current drstributlon n o r th~ rail potenuar in ths 
return system. 

The SITRAS SMS straywc urrent monitoring system is used to monitor the track 
potential of DO railway networkS. 
This system permits evaluation of the stray-currant conditions of the track and th0 
early detection of insulation deficiencies, thus enabl ing measures·to be taken ".la 
prevent damage due to stray·current corrosion. 

• Continuous monitorin-g oi track potentia'ls during operation 
• Automat ic location of Insulation deficiencies 
• :Representation, archiving and analysis· of tracl< potentials in a central eva!u,atlon 

unit 

• T ransmission of measured values via the communfcatjcin netwo.(IJ<. existing 
networks can be used 

• No iilte:rference With stray· current conditions because SITRAS SMS is based on 

potential measurement 

The measured values are transmitted from H1e sensors to the central evaluation 
unit Vla OTN. 

4.6 Tr.a.ction Power Supply for the Depot 

The traction power for the depot shall be supplled separately from t ~1e main lines in 
order to ensure the spec'ific requirements of. the. Depot suppfy and those for the 
main lfnes· in respect of t11e different aarthing concepts fnr the running rails. 

For au~tllary 400 V AC supply ior the ·depot, one auxi liary 11 kV/ .400V transformer 
is pat1 of this proposal. The interface to Scottish Powers 111(V switchg_ear· fol lows 
the sarne concept e:s ·described in chapter 4.1 . 

Besides the fact, th~t lhis··a'UXIiliary transformer is -a, regu lar" 3-phase/ 3-phase. 
transformer and not a rec.tif1el tr1;tnsforrner with two secondary Winding with a. phase 
shift of 30~"'~ the genet·al parameters are simi lar to the rectifier transformers 
described in chapter 42.1, rated power is ·taken from tencler·documents wi.tll 
800kVA. This transformer is considered to be pro.cured from the t ree mark€t. 

USB00000088_0321 



B~LF INGER I BERGER 
Giyil 

lE 

BllfmgP• RPtge• • SiPmell Cm1smUwn 
Edls 1 lJU~~IJ Tram Nerwarh fr~lmcCJ 

31" MarcJ1 20011 Sulmussson 

4 .7 Cables 

Power and control ~bles wil l be manufactured and tested in acc-ordance with the 
re la te'd e u rape an standards as de se r1 bed in U1 e subsections be I ow. C rass·s!'=)ctf on 
and number of cables are dimensioned based oh the results of the s.imulations 
described in the traction study and may be subject to changs during c:leta i!ed design 
pnase. 

4 .. 7.1 Medium Vo1ltage AC Cables 

Halogene..:free single oore cab le.s with stranded copper .cohductorr XLPE insulation, 
copper wire se res.n and PE outer sheath wi 11 be used. 
Type oi. cable 2XS2Y -1 x ... R.M/ .. 6/10 {12) kV 
Standard HO 620 S 1 Section 5C and I EC 60502-2 
Cqnductor c.i rcular stranded p!aln annealed copper rn 
ace a rdance. wl th I EC 60228, c I ass 2 
Conductor screening halog:en-iree extruded semi-conduct ive XLPE 
Insulation hal ogen~iree dry~cu red XLPE 
lnsula,ti on screening halogen-free extruded seml ~conduct ive XLPE 
Se.mi~con ducUve tape A halogen~ free semi~ conductive: tape wil l be app I ied 
for embedding_ the copper screen and ensuring the electrical contact tletweeri 
insulation se ree n and cop per screen 
Metallic screen copper wires with copper contact helix 
Outer·shea:Ul extruded b!ack ~l a l dgen -fre e PE compound 
Conductor smeen, insulatron and insu:zlation scr~eni t'lg wil l be applied 
s·Jmul!anously in a tripls extrusion process. 

SlmHarcab!es witi1 alum'inum conductor and slmil~u electrical parameters may be 
us~d Instead .of the d.escribed copper cables. 

4.7.2 DC Traction P·ower Supply C.ables 

Halogene-free sing le core cables witl1 stranded copper conductor, XLPE ·insulatron 
and PE outer sheath wil l be used. 

Type of cabte '2X2Y 1 x 400 RM 0.6/1 (1.2) kV 
Standard HO 603 S1! Section 5G and IEC 60502-1 
Con duet or ci rcu I a r stranded pIal n ann eated copper ·in 
acco_rdance with IEC !;)0228, class, 2 

Insulation halogen-ftee dry-cured XLPE 
0 u ter sheath extruded black halogen-free PE compound 

Similar tab les wltl1 aluminum conductor and similar ·electrical parameters may be 
us,ed instead of the described copper cab les. 

4.7.3· E.mergency Trip Pilot Wires 

Halogene~frea multi co.re cables with solid copper conductor XLPE insulatlon and 
PE o.utet sheath wn I be used. 

Type of cable 2X2Y 1 X •• • RM 0.6/1 (1.2) kV 
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HD 627 S.1 Secti{m 4H and ;1 EC 60502-1 
ctrc ula r so Hd cop per in accordance. with I EC 6 0228, 

halogen-free dry-cufed XLPE 
extruded b!ack:halogen-free PE compound 

5 Training . 
Training w ill be- provided for the c li-ent's stafffor the. maintenance and operating of 
the raifway electrificat]on system and its cornponents. Trainlng1 vllill be based on the· 
~Train the· Trainer'1 principle. 

The ranguage of the trainil'ilg will be English. Ttle persons w:ho wm be trafnea sha ll 
be skilled and q ualified . 

The lra inlng program will .consist of both, classroom and practiCal ·tralning. Tile 
training Wi ll take place at site in Edinburgh. 

The duration of training for the TP.S System wnl be 3 weeks·as .a maximum. The 
number of persons will be :limited to 6 students. 

The duration ofirainrng for th.e OLE System w ill be 3 weeks as a maximum. The 
nurnbe.r df persons will be . lim~t-ed to 5 student$ .. 

In addition to the afore mentioned ·tra inirrg, 11training on the job'1 for key personnel 
can be arranged by participating and doing the installation a~ well as th~ 
.commission irlg wa;rk on own expenses. The· ''training on the job'' wi ll be finalized 
during ;:;ystem integration. 

6 D~ocumentation 
The co-operation of designated Con'baotars is generaUy required in ths planning 
.and installation of the Transportation Syst-ems. The documents delivered within the 
Contraclor1s scope of suppty wi ll be in accordance to DIN VDE standards; their 
quality and execution will Comply with the manuf.acturer1s quality standards. The 
documents that are i"i!lqu ired tor tl10 works. of the Powar Supply System must be. 
made available .according to the mif1estone.s .. of the detailed works schedule·. 

The documen-tation structure o.f the Power Supply System wil l be subdivided In a 
hi~srarchfcal order presenting the information for servlce, operation and 
maintenance in the form of: 

·• G aneral Doe u mentation 

.. s tatto n Docu m 8 ntatJOil 

The General Documentation shal l present an overview of the Power Supply 
System and contains system wide· information such as 

,. D.esignal on System 

• symbol List 
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• Over~! l System Single Lines and s:ectio:nalizirm diagrams 

• Information cohm~rning fnlerconnections and lnter·tripping between station.$ 

The Station IJocumentati:on shows details of the equipment lil<e 

ill Eejuipment arrangement dr~wifl~"IS 

• Stq~tio11 s ingle lines 

• C i rcu n. manu a ~s a.n d electr: caJ schem aHcs 

• Cabfe li sts 

6~1 Operating and Maihten,ance Manuals 
The General Documentation shall also serve. as a support to the Operating and 
Marntenance (O&M) Manual. 

The project specit i c O&M manual as we 11 as standard equIpment docwnentaticin, 
such as manufacturer's literature or brochures, which serves as additinnal 
information to the O&M manua~s, shaH be in Engli sh .. 

6.2 'Quantity of submissions; drawings and manuals 
Drawings and documents submitted for approvals shall be-of 3 paper copres and 
one electronic version as· a maxi m u.m. 

As-Bui lt drawings der,ived from the detailed lnstallation design drawi;ngs shall be 
proVided as a maximum with 

• two copies tll the sa me size ~s the original wo rkili g copy 

.., onel sel e I ect ro n ic version 

The As-Built drawlngs wfll be combined to the f[nal documentation and will be 
l1anded over aflerthe Temporary Acceptance of the RaHway Electrification System. 
The final documentatton shall not be subjeGt of any approvlil.l procedure. 

Software documentation is limited to the user manual only 

C,orn puter Soflwa re 

The sOftware to be· used for this project shal l be· identical for each and .every party 
working on the project. Software used st1 all not bel iinlted to the following proposed 
Software: 

"' MS - W INDOWS 

• MS - OFFICE 

• PR.IMAVERA or MS • PROJECT 

,., DESIGNER 

Pay .. J.'7, •I ., I 
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Final version and software to be used shall be determined and mutually agree.d. 

Drawing Standards 

All drawings shal l be in accordance with the DIN VDE respecUvely lEG regurations. 
Most of the drawing~ S; ha11 be electrica'l circuit diagrams that are grouped tp circuit 
man-uals for each component. The. circu it diagrams shaU be part ot the electrical 
documentatian showing the w iri ng and the arrangement of the electrica l equ ipment 
wHh In a cubicle and t.h e ·I nterco n necti q n between the cu bides. 

They sh aJ t comp [y with th a sta nda.rds mentioned above. 

These standards lay down the layout of drawings, tile lettering, and the 
documentation and· designation system. 

CAEICAO Systems 

i n genera l al l drawings for TPS System 1 besides the drawings for detailed 
installa.Uon deslgn, shall be produced by the C.AE (Computer Aided Engineel'ing) 
System ELGAD; whid1 is the Contractor's standard system for preparing electrical 
.schematics. This system is qualified to produce this kind of drawings according to 
tf1e- IEC .standard. The symbo~s used by the system shall be stored in ·separate 
libraries and shall comply with the ·fe1evant IEC standard. 

ELCAD drawings can also be convefted to DXFWes, wl1 ich can be read by·tne 
AutoCAD sottware j but it is not intended to prepare CAD fi les in AutoCAD format , 
because t he system features are not available m AutoCAD. C,onverted fites in 
AutoCAD are-only graphic symbols Jlke lines, numbers and characters without any 
1unction and layer information. 

Softwar,e and Hardware supply of. any CA:E!CAD system is not inciud,ed in tl1is 
scope of' supply' 

However, ·for preparation of supplementary documen.ts (lists, description~. 
sclremati :cs ~ et~ .) the MS-Office package dan be u:sed as tool, PDF-files shal l be 
accepted If manufacture's standard literature is notaval lab!e in any othe·r format. 

Paper s ize 

Paper s1zes in tl1e ISO "A'" series sl1 all ba used tor an draw~ngs. The manua l ~ shall 
be A4 or A3, arrangement draw~ngs up to a maximum size of A1 .. 

ISO~ A" serres shest [mm] size border rmml 

A4 21 o.x 297 200 X 287 

A3 297 X 420 287 X 410 

A2 42.0x 594 410 X 584 

A1 594 X 841 584 X 831 

angua.ge 

All doc:Uments inc; luding s11a11 be written in Engl ish languag.e. 
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Al l maJor equipment wil l be labeled with nameplates in English. Cable lists with 
Important Information w ill be provl.ded. Individual Wlres are qnly marked at outgoing 
terminals . Internal cubjcle wiring wil l be performed as per the manufa.cturer's · 
standard and may not be la_beled. 

6.3 Approvals by the GJient 0 1r his representatives 
Tl1e fo l!owing documents will be prep.ared and submitted to the Cl ient (revi.ewable 
design data} accord in£) to progress of the. d.e.s ign: 

• DC Tractioh Study 

•· DC Stw r1: Circuit Study 

' .Sill g I e I i ne cl i C~g .ra ms of s ubstatio11 s· 

• Layout of the Tractfon Supp!y StJbstatlons on typical basrs 

•· Cirrtuit diagrams and ~enni naJ lists of tnain .components (e.g. transforr:tH'H, cLFbfctE:l's) 

• Cable lists 

• Ma.i'11tena nee m an uals 

• Training documents 

Submissions wftl1 specifrcatlon of the equipment will be prepared as described 
ai.:Jove. T l1 eretore-, ·tl1 ese documents w ill be elabnrated tn erose co~operation witll 
the Client a·nd based on the information of the other p~rtne·rs . They will be 
presented to the Client for approval and will then t>e the basis for the project 
planning. 

In partictJ!ar it shall be emphas.ized that the project schedule dates depend on ttle 
approv~l of the·, Ciient being mada in time. Fo1r techn ical clarlfi'cations the Client 
shallr it necessary, provide information at short notice. 

Design documents shall be 1orwardeq by the Cl!ent (where necessary) after thei r 
approval to any third party to be Involve~ so that the· approval period of time is 
limited as much as pos$ible. 

If any documents submitted have not been answered in writing withln a certain 
period of days (not jet defined} after submlss1on lt shall! be deemed as approved by 
al l parties involved. 
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lE E 7 Testing and eo mm issioning 

The proposed testrng and inspecti on is given to opti m~ze the testing and 
commissioning phase with respect to schedule, time duration and resources and to 
ensure a sufficrent cross-check ·of the contractual requirements with reasonab.l e 
effort 

A test plan 1or testJ n,g and commissfonin.g of items whose. installat1Dn and 

oonstruction are described in this .document will be prepared -regarding contractor 
scope of supply. Th.e plan will include:· 
• Scheduling oi test ing 
• T es.ts to be carried out 

The test equipment and staff ne,cessary fer appropriate t~sHng and commissioning 
of the rai lway electri1ication system wJII be prov,ded. 

7.1 Type and Routine Test s 

The eo ntracto r' s eq u; prmmt is t~.rpe tested and test certif icates wi 11 be ava I lab I e for 
type testing performed ln the manufacturer's factori es or external rnstitutes . 

Any execution of addltlonal ·type ·tests onepetitton o1 tests is not"included and wil l 
be charge o extra. 

Short ci re u it tests, if req u rr~d for specitlc eq u I fJ ment, a.re already cove red by type 
tests and addi tional short circuit tests or repetition of these tests rs not included and 
wIll be charged extra. 

Routine tests and factory acceptance tests wi ll be canjed ·out i or al l ma'in 

components on the basis of the test plan to be submitted and .approved. Routine 
tests will be-carried out at the location of manu.1acture- and they may exemp l a ri ~y be 

witnessed by the client or his representative (t ravel expenditure am:i 

accommodation at his own cost) . 

0 n ly tact cry assemble cl e q uiprn ent (e.g. switchgea r) w i 11 be sub fe-et to factory 
acceptance tests. lFor components (e.g. current or vo ltage. tra n sform~·rs. , 0tc.) tha 
routine test certificatGs of' the respective supp lrers sha ll be sutt:icient. Those tests 
wHI be carried out in the manufacturer's test-field. 

7.2Commi·ssioning and integrated Tests 

During tMe commisstoning workt the sita·lests according to U1e manufacturer's 
r-ecommendation w ill be performed. The- manufactureris standard site test forms 
shal l be used. 

After the commission ing of the Hai l way Electrificat ion System tests wi ll be carried 
out for the .a,cceptancf3 of the system. Those tests wi ll be performed under the 
observation of ·the cl ient. Therefore tl1 e cl ient provi der personnel at short notice 
wl,ich fs authorized to sign the .acceptance certificates. 
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Tests that refer to the integration of the subsystem after the completion of a 
locati on or section shej. ll be witnessed by responsible persons regarding: t~1e raJiway 
elect~ification system, to follow up tne tests and to s ign the certif icates accordingly. 

I .1, ,- .J. •! J I 
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B Appendices 

B.1 Glossa.ry 

AC Arte rnat1 ng Current 

ACR AC Rectifier Circuit Breaker(= ScoWsn Powor Consumer Circuit Breaker~ 

BS British s tandard 

c Capacitor 

CB C i rcw il Breaker 

DC Direct Curro,enl 

DNO Distribut ion Netwqrk-. Operator (for Edilibumh Tram: Scottish Power) 

EM.G- E ledro mag netit C0 mpati b i I 1ty 

EN European Norm 

ETN Edi nbl~rg~1 Tram Network 

FFP Frame Fault Protection 

HSCB High Speed Circuit Breake-r 

LRT Light Rail Transit 

LV Low Vo ltage 

MV Medium VoJtq,g e (f or LRT Edinburgl1: 1 1 ·kV) 

NC N ormf:IIIY C I osed 

NO Normally Opened 

OHl ove r11 ea.d l i n.e systen1 

OlE Overl1ead line Equipment 

OTN Open Transport Net work 

PLO Pm g r.amm<;lb le Logic Contro 11 er 

R Resistor 

REL Ranway Electrincafion 

RMU Rin g Ma[n Unit 

SGADA Supervisory Control And Data Acqu is it.i on 

SCD Short Ci rcLlit Device 

scs Substation Control System 

SMs · Stray C urrent rv1 an ita ring System 

SP Scottish Power (local DNO} 

TPH Trams Per Hpur 

TPS I ractlon Powor Supply 
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8.2-.1 Assembr·y Drawings OHL (Bid Phase), 32 pages 

8.3 TPS - Appendices 

8.3.1 Excerpt - Traction Study 

8.3.1.1 Report Traction Study 

8.3.1.2 Spreadsheet - Input Data 

8.3.2 Single Lines (Overan and Substation) 

8.3.3 Frame Fault Protection SI ides 

6.3.4 Stray Current Monitoring SI ides 

8.3.5 Traction Substation Control! - Conceptual Overview 

.S..3.6 Substation Room Layol;lts 

8.3. 7 DC Sw.itchgear Sitras® DSG 

.8.3.8 Short Circuit. Device - Sjtras® SCD 

8.3.9 Trackside Cabinet - preHmlnary Sketch 

8.3.1 0 Feeder and Bypa:ss Isolators - De·scriplion of Functlion in 
proposed REL~System 

8.3.11 l..ist of SOS OLE dra.wings used for proposed OLE Design 

8.3.12 11 kV Medium Voltage Switchgear 
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1erBerger-SiemensConsortium 

Edinburgh Tram Network 

ConstructionSupportbySDS 

Scope 

lnspectionandMonitoringoftheConstructionWorks 

TechnicaiQueries(TQs) 

TemporaryWorks andMethodStatements 

Review lnfra co Temporary Wol};s De sign to confi rm that it has no adverse effect on the Perm anent WorKs 
Review lnfra co Method Statements to confi rm that their implementation will ach ieve Construcbon of the Perm anent Works in accordanc e with the Design and that their re quirements fo r lnspecbon and Test are incorporated therein 

Sub-contractors/suppliersandSiemensDesign 

Check that Sub-contractors , Supp liers and Siemens Designs have no advers e affect on the Perm anent WorKs and are co-ordinated with same 

Quality Assurance 

6.1 Prepare Design inform ation forinclusionin H&S File 

To be Agreed 

To beAgreedas above 

OfficeSpaceandEquipment 

o mce space re quirements with in the Main lnfra co Project Office or Sate lli te Offi ces (to be agreed) 

TobeAgreedas above 

Appendix A -ConstructionCertifi cate 
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he submitted offer is based on applied maintenance procedures that are either 
rescribed by law in Germany (e.g. BO Strab or its guidelines), recommended in 
uidelines or publications of VDV (Verband deutscher Verkehrsbetriebe) or in DIN/EN 
tandards or have been defined on the basis of corresponding experience. This offer is 
lso based on the ROGS and relevant Railway Group Standards and law in Scotland. 

aintenance is described in DIN 31051 and comprises the sub processes of service 
slowing down of the usage of existing wear reserve), inspection (determination of 
ctual condition) as well as repair and improvement (restoration or improvement of 
eference condition): 

his offer is based on the following documents: 

• employer's requirements, chapter 40, Maintenance Version [3.1.1 ]; dated 3rd 
January 2008 

• lnfraco Agreement and Schedules which are currently being finalised to address 
the remaining maintenance issues as identified on the list (to be accomplished by 
Jan 10, 2008) Proposed BBS system design submitted [December 12, 2007] 

his offer contains the (periodic) measures of preventative maintenance (service and 
nspection) as well as the measures of corrective maintenance that may become 
ecessary. 

he pricing schedules have been prepared on the basis of: 
a) no synergies of overhead with Tram Maintainer, and 
b) with assumed synergies (shared utilisation of staff) 

nd in all cases with no mark-up on the tram maintenance price. 
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lnfraco Maintainer will be responsible for the execution of the infrastructure 
aintenance in conjunction with the operation plan. The maintenance will be carried 
ut on the basis of the maintenance documentation of the individual systems and 
omponents. Furthermore the lnfraco Maintainer has taken assumptions out of 
xperiences with other projects. 

he objective of this proposal is to provide a maintenance scheme that can ensure high 
eliability and availability of the Edinburgh Tram Network Infrastructure. 

he maintenance scheme is based on a pre-designed system, including the 
nnounced subsystems. This proposal includes 10 years of maintenance period 
ommencing with revenue service of phase 1a of the ETN . 

. 2 Maintenance plan 

he lnfraco Maintainer will develop a maintenance plan identifying activities, resources, 
iming and frequency of maintenance activities to be carried out and the circumstances 
n which maintenance intervention will be necessary. The maintenance plan shall also 
chedule the protocols, standards and records to be retained in respect of each 
ystem. 

he maintenance plan will include: 

• A programme of activities 

• Maintenance requirements matrix 

• development of the maintenance organisation and engineering support; 

• safety management; 

• maintenance procedures; 

• strategies for dealing with reactive maintenance activities including details of 
response and restoration times and recovery plans; 

• duties and responsibilities; 

• scheduling of preventative (planned) maintenance activities; 

• Corrective Maintenance Reporting 

• human resources required 

• recruitment, training, and competency management of maintenance resources 

• quality assurance, quality control and testing; 

• spare parts and consumable stores and reorder scheme (including minimum stock 
levels, supplier details and reorder lead times); 
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• health and safety of staff; 

• data recording and trend analysis; 

• design fault identification and correction activities; and 

• Documentation and reporting, 

• Details of required insurances. 
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he Maintenance Plan will be approved by the client, prior to operational service . 

. 3 Maintenance Activities 
lnfraco maintainer will undertake two types of maintenance, the major activity 

eing preventative maintenance, and corrective maintenance (faulting) being the other 
maller type. The mix of these types will be optimized to ensure availability of the 
ystem to the required level through the contracted duration . 

. 3.1 Preventative Maintenance 
Preventative maintenance (PM) is a program in which wear, tear, and change are 
nticipated and continuous corrective actions are taken to ensure peak efficiency and 
inimize deterioration. PM involves a planned and controlled program of systematic 

nspection, adjustment, lubrication, and replacement of components, as well as 
erformance testing and analysis. 

he result of a successful PM program extends the life of the facilities and equipment, 
nd minimizes unscheduled downtime that causes major problems. lt ensures that 
quipment is operating properly, and reduces unscheduled breakdowns to a minimum. 

he PM program will be produced utilizing our extensive experience in other projects. 
his program will allow for the maintenance intervals to be variable within certain 
onstraints to ensure that the highest possible Reliability and Availability can be 
aintained (see Figure 1). This will also enable the workload for our maintenance 

eams to be balanced to ensure a cost effective maintenance solution. 

Scheduled intervals 

~ 8~--------------------~--~ 
::J 
0 
~ 6 ~-----------------------1 
() 

-~ 4 ~-------------j 
Cl) 

4 w 12 w 24 w 36 w 44 w 48 w 60 w 72 w 84 w 88 w 92 w 96 w 

Number of weeks (w = weeks) 

igure 1 -Example of Maintenance Schedule 
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he application of an effective preventative maintenance program will not remove the 
eed of corrective maintenance. 

orrective maintenance consists of the action(s) taken to restore a failed system to 
perational Service. This will usually involve replacing or repairing a component that is 
esponsible for the failure of the overall system. The objective of corrective 
aintenance is to restore the system to satisfactory operation within the shortest 

ossible time. Corrective maintenance will be carried out in three steps: 

iagnosis of the problem 

he technician will locate the failed parts or otherwise satisfactorily assess the cause of 
he system failure. 

epair and/or replacement of faulty component(s) 

nee the cause of system failure has been determined, action must be taken to 
ddress the cause, usually by replacing or repairing the components that caused the 
ystem to fail. 

erification of the repair action 

nee the components in question have been repaired or replaced, the maintenance 
echnician must verify that the system is again successfully operating. 

epeat and "No Fault Found (NFF)" incidents 

he management of repeat faults will be undertaken as part of the duties of the 
Performance Engineer (PE). The PE will monitor the system faults through the MMS 
nd when it becomes apparent that repeat failure (same location or equipment type), 
n investigation plan will be implemented to identify the cause of the repeat failure. 
nee the cause of the failure has been established an action plan will be prepared and 

mplemented to eradicate the issue. 

he PE will also be responsible where NFF incidents are occurring, this will be dealt 
ith in exactly the same manner as repeat faults. 

ere necessary support will be requested from OEM's to assist in the activities 
utlined above. 

Understanding the cause of a failure is essential and will be recorded and analysed. 
his analysis will used to make any changes (if required) to our preventative 
aintenance program or procedures . 

. 4 Safety Standards 

here are two important aspects of safety standards in maintenance regime: 

• safety standards, which are directly related to personal safety, and 

• safety procedures, which are assigned to job/tasks. 

oncerning the personal safety of the workers, the European Railway Standard (UIC) 
ombined with the Rules and Regulations that apply in UK will be adopted. 

he safety procedures will be developed according to UK regulations and industry 
tandards. These standards will be applied within the lnfraco maintenance 
ocumentation. 
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lnfraco Maintainer will define and establish Quality Assurance and Control 
Procedures for the maintenance of the Infrastructure Systems which comply with EN 
ISO 9000 Quality Standards. The lnfraco Maintainer is certified according to EN ISO 
001, which succeeded the EN ISO 9002 in 2000 (please find attached certificate). The 
aintenance work will be executed in compliance with the EN ISO 9001 standard. 

he implementation of a QA/QC - Regime and the certification through external 
uditors require the designation of a SQE Manager, who will be directly responsible to 
he Maintenance Manager of the lnfraco Maintainer. The SQE Manager will be 
esponsible for implementing and maintaining the quality regime within the 
rganisation . 

. 6 Communication between Operator and lnfraco 

ommunication between the lnfraco Maintainer and Operator is essential to ensure 
hat the maintenance plans and schedules are effective and do not adversely effect 
perator's ability to deliver the passenger service. 

meeting shall be held on an agreed timetable to ensure that coordination of 
aintenance and operational activities is achieved. This shall discuss and agree any 

ssues or activities related to or influencing the tram system, including but not limited to 
he lnfraco maintainer, Tramco maintainer and Operator. 
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his proposal is based on the following configuration. Changes, modifications or 
xtensions to this configuration will lead to changes of the price. Maintenance activities 
n the systems components will be performed exclusively by the lnfraco Maintainer. 

he Maintenance offer is based on the following system criteria: 

• Maintenance period: 10 years, Start of Maintenance: January 2011 
(start of revenue service for phase 1a) 

• Number of vehicles: 

• Length of sections A&B&C 

• Length of sections D&E 

• Depot at Gogar 

31 Tram sets 

18.455 m (Phase 1 a) 

5. 980 m (Phase 1 b) 

• Tram schedules (timetables) as described in the Employer's Requirements 

.2 Working and Service Time 

he lnfraco maintenance works will be executed on basis of the following information: 

• Service Time: Joint teams of Civil Works and E'&M maintenance, covering daily 
maintenance period from 06:01 to 22:00, Monday to Sunday 

• Response time: 06:01 to 22:00, 15 minutes response time 
22:01 to 06:00, 60 minutes response time (one person being on­
call) 

• 3 mixed teams of 5 respectively 4 people (full time) will cover all preventative and 
corrective maintenance tasks for the mainline and the depot system. 

• Activities that require to be undertaken in non-traffic hours will be planned to make 
best advantage of staff's time. The staff required to undertake these works, will be 
rostered from the 3 mixed teams. 

• Normal working days (for additional chargeable work): Monday to Friday 

• For Public Holidays and times when service levels are reduced it is intended to 
undertake any intrusive works that are required, these works will only be 
undertaken after consultation with the Operator. 

• Civil defects, landscaping and specialised civil inspections will be undertaken as 
required by personnel sourced outside of this maintenance organisation. 

• 1 caretaker will be provided for Gogar depot only. 

• The preventative tasks for Infrastructure will be performed during dayshift. 

• Tram Network operating hours per day: 19 h 30, starting 5:00a.m. 
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.3 Maintenance project planning 

Bilfinger Berger- Siemens Consortium 
Edinburgh Tram Network 

2dh February Submission 

4h 30 

maintenance concept for the Edinburgh Tram Network will be implemented in 
tages according to the overall system implementation. The responsibility for the 
ystems remains with the lnfraco design and construction team until the handover to 
he lnfraco maintenance team (start revenue services Phase 1a). 

During the commissioning and trial running phase, maintenance will be undertaken in 
ine with the maintenance plan by the lnfraco Maintainer. This will allow the 

aintenance plans and procedures to be tested and verified that the planned 
aintenance meets the needs of the Edinburgh Tram Network. This will be undertaken 

y a day shift team only during this phase (2 shifts are planned during the last month 
rior to commencement date). 

he maintenance activities will commence with start of Revenue Service Phase for the 
efined scope and will run throughout the 10 years contract period . 

. 3.1 Mobilisation phase 
Prior to the commissioning and up until commencement of Revenue Service the lnfraco 

aintainer will build up the maintenance organisation. (see section 5) 

.3.2 Maintenance phase 
During the 10 years maintenance period, the lnfraco Maintainer will provide 

aintenance to the system implemented under the responsibility of the lnfraco. 

his includes planning, implementation and execution of preventative and corrective 
aintenance managed by a professional maintenance organisation. Sufficient and 

ualified staff will be hired, trained and managed by experienced personnel under the 
ull and sole responsibility of the lnfraco Maintainer. The components and materials 
equired for the execution of the maintenance shall be supplied supported by a 
rofessional procurement. Storage area as well as storage management will be 
rganized in cooperation with the Tramco . 

. 4 Standards and Regulations 

he maintenance will be executed following the guidelines of the following standards 
nd regulations such as: 

• International standards (International Electrotechnical Commission- IEC) 

• European standards 

he most important standards for the maintenance of the system are as follow at the 
ate of bid submission: 
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Table 1: Standards and Regulations 

Standard 

EN 8402 

EN 13306 

EN13816 

EN 50126 

DIN 31051 (2003/06) 

ISO 9004 

ISO 14001 

BoStrab (German Ordinance of the Construction and 
Operation of Rail Systems for Light-Rail Transit) 

Description 

Quality, Reliability and Safety 

Definitions of Maintenance 

German Version of Transportation and Service 

Reliability, Availability, Maintainability (RAM) 

Basics of Maintenance 

Quality Management and Quality System Elements -

Guidelines 

Environmental 

English translation of German version 

lt should be noted that standards will be frozen upon the award of the lnfraco 
~greement. 

~ 11 changes of existing standards as well as mandatory standards that are issued after 
~ontract award that are required to be adhered to will be reviewed and assessed. Any 
mpact to execution of the program as well as any financial implications will be brought 
o the attention of TIE. Prior to adoption of the revised standards TIE will instruct its 
~se. 

lt will also be necessary for any new standards to be implemented by lnfraco 
~aintainer to be understood by the Tramco Maintainer and Operator. This will ensure 
hey are aware of any implications of their operations. 
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Scope and Conditions of Supplies and Services 

.1 Scope of Provisions, Supplies and Services 

he following supplies and services are included and executed during the contract 
eriod by the lnfraco Maintainer for the systems: 

• Maintenance Management 

• Maintenance Plan 

• Maintenance Schedules 

• Quality Assurance Plan 

• Health & Safety Assurance Plan 

• Performance Concept 

• Procurement Plan 

• Provision of maintenance staff 

• Training of maintenance staff 

• Inspections (function-, safety and maintenance-related) 

• Corrective and preventative maintenance 

• Repair of components 

• Revisions, Renewals and Overhauls of components I on component level (within 
planned preventative maintenance for 10 years of maintenance) 

• Maintenance Management System (iT-based) 

• Jobs descriptions based on documentation and maintenance manuals from 
suppliers 

• Procurement and Logistics for required spare parts and material (preventative and 
corrective, planned overhauls and revisions if any) in cooperation with System 
deliveries and in cooperation with the operator 

• Lubricants 

• Return management of failed parts 

• Hand tools for maintenance workers 

.2 Services provided by others 
s part of the contractual documentation the following parties will also provide services 

o ensure the operation of the Edinburgh Tram Network. 

hese services will be provided by: 
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• Operator 

• City of Edinburgh Council (CEC) 
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he activities they shall undertake are detailed in Edinburgh Tram - Infrastructure 
quipment Responsibilities Allocation 

his includes but is not limited to: 

• Maintenance coordination between Operator, CEC, lnfraco Maintainer, Tramco 
Maintainer and others 

• Repair of damages due to vandalism, graffiti, theft, derailments, external influences 
and force majeure; Repair of damages due to improper handling or operation of the 
systems. However, in the event that the lnfraco Maintainer has caused and is 
responsible for a damage, as a result of action or inaction, the lnfraco Maintainer 
will bear the costs for rectifying the defect. * 

• Subsystem replacements (i.e. after end of design life) 

• Cosmetic repairs* 

These services and supplies can be provided by the lnfraco Maintainer on the basis 
f individual task orders, to be agreed upon based on this agreement. A list of menu­
riced tasks will be submitted, discussed and agreed between the TIE and the lnfraco 
rior to contract award (appendix 5) . 

. 3 Assumptions and Prerequisites 
upplies and Services as described in this proposal shall be delivered considering the 

following premises: 

1. 3rd party systems and infrastructure of Edinburgh Tram Network (i.e. not provided 
by lnfraco as part of lnfraco works) have to be properly designed and installed as 
to the requirements stated in the tender. Failures resulting from deviations to these 
requirements will not be covered by the lnfraco Maintainer. 

Services which are currently excluded from the scope of the lnfraco Maintainer 
shall be performed under responsibility of the Operator, CEC or others. 

Maintenance activities shall be undertaken from Gogar depot, that means Gogar 
depot will be the organisational centre of the lnfraco maintenance activities. 
Maintenance staff will be sent out for preventative as well as corrective 
maintenance from there. No outbased depots are planned 

All facilities (depot, stores, staff rooms, offices incl. IT- and Communications 
infrastructure, electricity connections, water supply, sanitary rooms etc) and 
equipment (depot equipment and machines, workshop equipment, test 
equipment), service vehicles (incl. road/rail vehicles, cranes etc) required for the 
professional execution of the maintenance of the systems will be provided to the 
lnfraco Maintainer in time, in sufficient dimensions and conditions. 
lt is assumed that all facilities and materials as referred to above are in best 
conditions and ready for use. The lnfraco Maintainer does not assume any 
responsibility for the provision of electricity, water supply and wastewater disposal. 

The Maintainer will be granted full and unlimited access subject to agreed 
possessions if effecting the Transport Service to all facilities and equipment 
needed to perform the maintenance services (i.e. entire Tramway System 
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including the related technical plant rooms, equipment and the workshop area as 
well as the initial stock). This will include access to an operational store. 

lnsurances of buildings, stores and the installed tramway-system infrastructure will 
not be covered by the lnfraco Maintainer. The lnfraco is however responsible for 
the deductible amount in connection with insurance claims that are lnfraco's 
responsibility. 

The operation of the infrastructure systems by Operator shall only be performed by 
personnel that are qualified and trained for this purpose. 

Cost for repair of damages due to vandalism, graffiti, theft, derailments, accidents, 
external influences and force major, are not covered by lnfraco. If support by the 
lnfraco Maintainer is needed, this will be invoiced separately, subject to change 
mechanism in the lnfraco Agreement. In such cases as mentioned above TIE and 
the lnfraco Maintainer will mutually agree on temporary relief from the performance 
measurement regime. 

Changes to the Systems in terms of modifications, extensions, adaptations and 
down-sizing will have to be considered in a review and possible modification of the 
maintenance price. 

10. The Maintainer is not responsible for communication with: Fire Fighting, 
Emergency medical services, Police or other state or local authorities in cases of 
accidents, derailments or vandalism. 

11. The Maintainer is not responsible for the supply of financial reports or statistical 
reports for governmental organisations or local authorities (except legal 
obligations). 

12. All appropriate matters in relation to human resources of the lnfraco Maintainer will 
be managed under the full and sole responsibility of the lnfraco Maintainer. 

13. All matters concerning safety and security for the Tramway System beyond 
lnfraco's obligations related to the infrastructure maintenance will be undertaken 
by Operator. The lnfraco Maintainer will support Operator in this duty 

14. As a technical solution for the Edinburgh Tram Network has yet to be fully defined 
the scope of maintenance is based on the information available to date. The 
maintenance proposal will have to be reviewed in line with the final technical 
solution to ensure compliance. An example of this is our assumption that the trams 
will not be supplied with "real bogies" (based on the available information). 

15. We anticipate and recommend that a tower road rail vehicle is provided. This has 
not been calculated by the lnfraco Maintainer. 

16. All items provided by TIE or Operator are assumed to be free of charge to the 
lnfraco Maintainer 

17. The exchange of brushes for the wash plant, detergent for the wash plant, removal 
of swarf from the wheel lathe are excluded 

18. The contractual obligations under the maintenance part of the lnfraco Agreement 
regarding the execution of regular preventative and corrective maintenance works 
shall commence with start of revenue service of the entire Edinburgh Tram 
Network. Required maintenance prior to start revenue service (degraded 
maintenance) will be executed under the responsibility of the lnfraco construction 
team Delays not caused by lnfraco will be assessed and shall be subject to the 
change mechanism in the lnfraco Agreement if applicable. 
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Schedule for Recruiting, Training and Qualifying 
recruiting of the maintenance employees will be performed in advance of the 

raining schedule. The lnfraco Maintainer intends to recruit the necessary key 
ersonnel from the suppliers or construction companies of Edinburgh Tram Network 
reject. Other personnel will be chosen in accordance with the job requirements and 

evels of qualification. 

his recruitment will be scheduled prior to the commencement of commissioning. This 
ill be limited to key positions 

.2 Personnel organisation 
Personnel requirements have been determined based on experience gained from 
revious projects and considering the following factors: 

• Equipment usage forecasts 

• Equipment quantities 

• Equipment reliability's 

• Diagnosis, removal and replacement times 

• Response times due to geographical dispersion 

• Corrective Maintenance tasks 

• Preventative maintenance tasks and frequencies 

• Necessary coverage period 

• Overhead for weekends, vacations, holidays, continuous training, sick leave and 
administration 

he organisation charts show (See appendix 1) the structure of the maintenance 
rganisation. The proposed organisation covers the specified response time between 
6:01 and 22:00 as well as the reduced service availability from 22:01 to 06:00. 

he leader of the maintenance organisation made up by BBS will be the Project 
anager. The Project Manager will be responsible for all issues related to 

nfrastructure maintenance. 

he Commercial manager will be a significant role within the maintenance organisation 
roviding the commercial and administrative support required by modern maintenance 
rganisations. He is the coordinator of the accompanying measures of the 
aintenance activities and requirements. 

he E&M maintenance organisation is built around the E&M - Manager and the Team 
Leaders in order to optimise staffing levels and to limit associated labour costs. The 
E&M - Manager will be the contact for the operator during daily operation. The 

aintenance activities will be controlled and managed by the Team Leaders. Teams 
ill consist of specialised electrical, mechanical and civil technicians. The E&M 
aintenance teams will be available as stated under para 3.2. The personnel will be 
repared to carry out preventative maintenance activities according to the maintenance 
lan and undertake corrective maintenance when required. 

civil manager is responsible for the organisation of the civil maintenance activities. 
he civil maintenance activities like civil defects, landscaping and cleaning will be 
ndertaken as required by personnel sourced outside of this maintenance organisation 
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nd will be controlled and managed by the civil manager, who will also be the contact 
or the operator during daily operation. 
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.3.1 Project Manager 
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he Project Manager shall be responsible for directing and coordinating the activities 
ithin the maintenance organisation. Having full authority to speak and act on behalf of 

he Maintenance Consortium. The Project Manager will schedule and attend meetings 
ith TIE and Operator designated representatives in order to share information, assess 

he performance of the maintenance services, and discuss any problems, service 
hanges, relations, security and any other issues. 

he Project Manager is the contact to TIE and Operator working in close relationship 
owards the common goals of the organisation . 

. 3.2 Commercial Manager 
he Commercial Manager is the coordinator of the accompanying measures of the 
aintenance activities and requirements. Responsible for establishing procedures and 
ork processes which lead to the timely and efficient provision of personnel resources, 
aterials and information to support system maintenance. Furthermore, he will be 

esponsible for carrying out the administrative functions . 

. 3.3 E&M Manager 
he E&M Manager is responsible for the operational maintenance work and will report 
irectly to the Project Manager. He will also coordinate the infrastructure maintenance 
ctivities with the tram maintenance and the civil maintenance. 

His duties and responsibilities also include: 

• The management and supervision of the leaders of the 3 combined teams 

• Scheduling maintenance activities in accordance to the planning defined by the 
MMS and the Maintenance Planner. 

• Allocating appropriate resources for unscheduled interventions according to the 
technical needs and prioritisation of maintenance tasks 

• Verify that equipment installation meets the operational needs of the organisation. 

• Assist in development of standard maintenance programs, safety procedures and 
work rules for start-up and revenue operations. 

• Cooperation with Procurement & Logistic and the Operator to assure that adequate 
spare parts, tools and other necessary equipment is on hand to support revenue 
operations . 

. 3.4 SQE-/ Performance Engineer 
s part of the lnfraco organisation we have allowed for a combined SQE- I 

Performance Engineer. 

he role of the Safety, Quality and Environment Engineer (SQE) is the direct 
esponsibility for the matters relating to system and workplace safety throughout the 
rganisation including: 
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• Safety audits and inspections 
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• Accident/incident reporting and investigation of the equipment 

• Environmental issues 

Furthermore the Safety, Quality and Environment Engineer (SQE) has the 
esponsibility for enforcing the quality assurance program establishing the following 
elationships: 

• The quality organisation will maintain close working relationships with the project 
elements to enlist their commitment in achieving quality program objectives. 

• Interface with his counterparts of the organisation to coordinate quality program 
implementation and resolve issues related to it. 

• Actively participant in program status reviews, presenting the status of the quality 
program and major issues, 

s well as the responsibility for implementing comprehensive Quality Assurance and 
uality Control procedures for the maintenance of the Infrastructure Systems which go 
long with EN ISO 9000 Quality Standards and as well as the authority to maintain the 
ighest quality levels throughout the project execution. 

he SQE Manager will be responsible for initial and regular training programs. 

he role of the Performance Engineer is the direct responsibility for ensuring that the 
nfrastructure system performance is in line with the requirements of Tl E. Additionally 
he performance engineer will monitor the response times in line with the performance 
equirements of the contract. This role will also monitor the performance of the system 
long with the maintenance team and identify any performance improvements through 
aintenance activities. 

he SQE- I Performance engineer shall report to the Project Manager 

.3.5 Maintenance Planner 
he Maintenance Planner is responsible for the planning and scheduling of the 
aintenance works. This comprises the preventative maintenance tasks for 

nfrastructure maintenance. The tool to be used is the MMS software. The planning of 
he preventative tasks will be coordinated with the operator. 

he Maintenance Planner shall report to the Project Manager . 

. 3.6 Civil Manager 

he Civil manager reports directly to the Project Manager. 

he Civil manager will ensure that civil faulting and maintenance is undertaken in line 
ith the maintenance plan. 

His duties and responsibilities include: 

• The management and supervision of the workers and other staff required to 
perform maintenance tasks. 

• Administration of maintenance history for their technical responsibility (Fault 
Reporting and Monitoring) by updating the MMS-System. 
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• Scheduling maintenance activities in accordance to the planning defined by the 
MMS and the Maintenance Planner. 

• Allocating appropriate resources for unscheduled interventions according to the 
technical needs and prioritisation of maintenance tasks 

• Verify that equipment installation meets the operational needs of the organisation. 

• Assist in development of standard maintenance programs, safety procedures and 
work rules for start-up and revenue operations. 

• Cooperation with Procurement & Logistic and the Operator to assure that adequate 
spare parts, tools and other necessary equipment is on hand to support revenue 
operations. 

Maintenance 
Page 19 of 40 

USB00000088_0384 



SIEMENS 

Maintenance of Infrastructure System 

.1 Scope of the Maintenance 

Bilfinger Berger- Siemens Consortium 
Edinburgh Tram Network 

2dh February Submission 

he lnfraco Maintainer will be responsible for the maintenance of the infrastructure 
ystems delivered and installed under the responsibility of the lnfraco. The following 
ystems will be maintained according to the Maintenance Plan of the manufacturer: 

• Depot Equipment 

• Traction Power Supply 

• Overhead Contact Line System 

• SCADA 

• Signalling System 

• Telecommunication System 

• Security Systems 

• Track, Civil and Buildings 

Maintenance Activities 

Electrical and Mechanical 

.2.1.1 Traction Power 

s a result of the maintenance analyses, a schedule for preventative maintenance will 
e established for the delivered traction power system (with regard to the scope of 
upply). This section describes the reliability-oriented inspection and maintenance work 
or each major component as well as the maintenance intervals and the down times for 
he operations. The maintenance tables also specify the required level of preventative 
aintenance. 

he works will be carried out in fixed intervals as shown in the maintenance plans 
appendix 2). The purpose of this table is to enable the customer to gain an 
nderstanding of what the Maintenance organisation intends to do regarding the 
aintenance of traction power systems. 

he Traction-power system consists of 2 groups: 

Power supply and distribution 

Catenary system 

raction Power- Preventative Maintenance Pro rams 

he inspection comprises the measures to be performed to determine and evaluate the 
ctual state of technical equipment within the scope of supply of Edinburgh Tram 

Network. The inspection covers the following activities: 

• Function-related, 

• Safety-related, and 
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p ervice technicians carry out inspections on mechanical, electrical and electronic 
plants in accordance with the working schedules. The results are documented and 
~valuated. During inspection, service technicians carry out minor maintenance work 
mmediately. If the scope of the required work is larger they will undertake the 
r ecessary maintenance measures for keep the equipment in available state. 

Preventative maintenance 

~he preventative maintenance covers all measures necessary for keeping the technical 
~quipment or plant in the required state. According to specified working schedules, the 
periodic maintenance tasks are carried out on mechanical and electrical plant. The 
esults are recorded and evaluated. Based on the experience gathered with a growing 

r umber of maintenance activities and documented results, it will be possible to make 
~tatements on the condition and wear behaviour of parts and systems. 

During preventative maintenance tasks small parts such as mounting parts, indication I 
pilot lamps, etc. are replaced. Only components, which either might have a safety 
mpact or are heavily corroded or no longer meet functional requirements due to other 
~amage, will be replaced. 

rrhe preventative maintenance includes: 

lnsoection (visual checks) 

Inspections are required from time to time. Usually, the work will be carried out in fixed 
ntervals. Inspection intervals depend on the type of equipment and the possible 
~amage. The parts have to be inspected with the following criteria: 

• Damage (fracture, scorching, change of colour, etc.) 

• Dirt, corrosion 

• Missing equipment (earthing devices, indicator shields, etc.) 

Preventative maintenance 

Preventative maintenance will be performed normally from Monday to Friday either 
~uring operating hours or at non-operating time during night. 

Functional tests (Checkina) 

• Switchboards 

• Low-voltage supply with batteries 

• Catenary system 

a. Masts 

b. Droppers 

C. Catenary 

d. Isolators 

e. Expansion 

f. Joints 

• Earthing system 

• Wear points (abrasion) 

• Cleaning of the TELISCADA technical equipment 
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easures that become necessary due to improper use, faulty operation, accident 
amages and other external effects, force majeure, vandalism, alterations and 

extensions, etc. are excluded in so far as these are not due to the actions or omissions 
f lnfraco. Such works are handled as non-contractual performance, and therefore are 
eparately charged and invoiced according to the change mechanism in the lnfraco 
greement. 

orrective Maintenance 

he corrective (unscheduled) maintenance work covers the activities for restoring the 
equired state (not original) of technical equipment in a plant/line. Unscheduled 
aintenance works are carried out to remedy spontaneously occurring operating faults, 
hich will interrupt service operation. 

hese tasks cannot be planned. Immediately after the maintenance staff have received 
trouble message that a fault will interrupt service operation, the measures necessary 

o quickly restore service operation will be taken (according to our repair strategy). 
Effective coordination and execution of repair works as well as provision of spare parts 
orm the basis for a quick and economical form of unscheduled maintenance. 

easures that become necessary due to improper use, faulty operation, external 
ffects, force majeure, vandalism, are handled as non-contractual performance, and 
herefore they are separately charged and invoiced. 

ecialized and Heav Maintenance E ui ment 

he special equipment required for the execution of the maintenance tasks on the 
raction system will be either included in the scope of the depot equipment by the 
lnfraco or within the scope of the lnfraco Maintainer (besides the equipment mentioned 
nder para 4.3 item 5) before the start of the maintenance service. 

pecial equipment for the maintenance tasks will remain in the depot for the execution 
f the different maintenance activities over the contract period and will be part of the 

Hand over procedure by the Maintenance organization after the 10 years of 
aintenance contract has finished . 

. 2.1.2 Train Control and Signals 

Preventative and Corrective Maintenance anal sis 

s a result of the maintenance analyses, a schedule for preventative maintenance will 
e established for the train control and indoor/outdoor signalling-systems. This section 
escribes the reliability-oriented inspection and maintenance work for each major 
omponent as well as the maintenance intervals and the down times for the operations. 
he maintenance tables also specify the required amount of preventative maintenance. 

Please refer to the maintenance plans (appendix 2). 

Preventive Maintenance Pro rams 

he inspection comprises the measures to be performed to determine and evaluate the 
ctual state of technical equipment within the scope of supply of Edinburgh Tram 

Network. The inspection covers: 

• Function-related, 

• Safety-related, and 

• Maintenance-related activities. 
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ccording to working schedules coordinated and suitable intervals, service technicians 
arry out inspections on mechanical, electrical and electronic plants. Results are 
ocumented and evaluated. During inspection, service technicians perform the minor 
aintenance tasks immediately that they can do by using their tools. If the scope of 

ecessary work is larger, they will undertake necessary maintenance measure required 
or keeping the equipment in an available state. 

ccording to specified working schedules and intervals preventative maintenance work 
s carried out on mechanical and electrical facilities. Results are recorded and 
valuated. Based on the experience gathered with a growing number of maintenance 
ctivities and documented results, it will be possible to make statements on the 
ondition and wear behaviour of parts and systems. 

During preventative maintenance activities inexpensive small parts such as mounting 
arts, indication I pilot lamps, etc. will be replaced. Major wear parts as well as 

ncidentals and operating materials, such as inking ribbons, incl. printing paper, and 
atteries are exchanged or supplemented. Minor repair tasks are performed during 
aintenance. 

hese tasks can be scheduled for the maintenance of components at site or in the 
orkshop. Type and scope of works as well as available spare parts are decisive 
riteria when determining the most economical form of maintenance becoming 
ecessary due to natural wear. 

he preventative maintenance includes: 

Inspections (visual checks) are required from time to time. Usually, the work will be 
arried out in fixed intervals. Inspection intervals depend on the type of equipment and 
he possible damage. The parts have to be inspected with the following criteria: 

• Damage (fracture, scorching, change of colour, etc.) 

• Dirt, corrosion 

• Missing equipment (earthing devices, indicator shields, etc.) 

Preventative maintenance will be performed normally from Monday to Friday either 
uring operating hours or at non-operating time during night. 

Functional tests (Checking, measuring, adjusting) 

• Indoor equipment (electronic interlocking including peripheries) 

• Operation control 

• UPS (power supply system) 

• Point Machines 

• Point Lock Checking Device, Point Position Checking Device 

• Signals (track- and road-signals) 

leaning of the control and signals technical equipment 

easures that become necessary due to improper use, faulty operation, external 
ffects, force majeure, vandalism, alterations and extensions, etc. are excluded. Such 
orks are handled as non-contractual performance, and therefore are separately 
harged and invoiced. 

orrective Maintenance 

he corrective (unscheduled) maintenance work covers the activities for restoring the 
equired state (not original) of technical equipment in a plant/line. Unscheduled 
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aintenance tasks are carried out to remedy spontaneously occurring operating faults 
hat will interrupt service operation. 

hese tasks cannot be planned. Immediately after our maintenance staff has received 
ny trouble message, appropriate measures necessary for quickly eliminating the 
rouble will be taken (according to maintenance strategies previously fixed). Good 
oordination and execution of repair works as well as provision of spare parts form the 
asis for a quick and economical form of unscheduled maintenance are essential. 

easures that become necessary due to improper use, faulty operation, external 
ffects, force majeure, vandalism, are handled as non-contractual performance, and 
herefore they are separately charged and invoiced. 

ecialized and Heav Maintenance E ui ment 

Necessary special equipment for the execution of the maintenance tasks on the train 
ontrol and signals will be delivered as scope of the depot equipment or with start of 
he maintenance service. 

pecial equipment for the maintenance tasks will remain at the depot for the execution 
f the different maintenance activities over the contract period . 

. 2.1.3 Communications Systems 

he installations under this heading do not only comprise the means for verbal 
ommunications such as telephones or radio, but also different alarm systems, 
perational monitoring systems PIS- and CCTV-system, etc. 

Preventative and Corrective Maintenance anal sis 

s a result of the maintenance analyses, a schedule for preventative maintenance will 
e established for the communications systems. This section describes the reliability­
riented inspection and maintenance work for each major component as well as the 
aintenance intervals and the down times for the operations. The maintenance tables 
lso specify the required amount of preventative maintenance. Please refer to the 
aintenance plans (appendix 2). 

aintenance and repair work will partially be executed in places where the equipment 
s installed and partially be executed in the electronics workshop. The detailed 

aintenance planning will include detailed instructions for the maintenance of the 
ommunication subsystems. However, the imposed maintenance concept requires a 
ermanent observation of the telecommunications system in order to prevent 
asual/accidental faults of components as far as possible. 

rams 

he inspection comprises the measures to be performed to determine and evaluate the 
ctual state of technical equipment within the scope of supply of Edinburgh Tram 

Network. The inspection covers: 

• Function-related, 

• Safety-related, and 

• Maintenance-related activities. 

he large variety of the equipment involved makes it difficult to establish fixed periods 
or maintenance purposes and inspections. The recommendations of the 

anufacturers and the usage of the different systems are the basis on which 
aintenance programs will be developed and later adjusted in accordance to 

perational experience. 
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ccording to working schedules coordinated and suitable intervals, service technicians 
arry out inspections on mechanical, electrical and electronic plants. Results are 
ocumented and evaluated. During inspection, service technicians perform the minor 
aintenance tasks immediately that they can do by using their tools. If the scope of 

ecessary work is larger, they will undertake necessary maintenance measure required 
or keeping the equipment in an available state. 

Preventative Maintenance 

ccording to specified working schedules and intervals preventative maintenance work 
s carried out on mechanical and electrical facilities. Results are recorded and 
valuated. Based on the experience gathered with a growing number of maintenance 
ctivities and documented results, it will be possible to make statements on the 
ondition and wear behaviour of parts and systems. 

During preventative maintenance activities inexpensive small parts such as mounting 
arts, indication I pilot lamps, etc. will be replaced. Major wear parts as well as 

ncidentals and operating materials, such as inking ribbons, incl. printing paper, and 
atteries are exchanged or supplemented. Minor repair tasks are performed during 
aintenance. 

hese tasks can be scheduled for the maintenance of components at site or in the 
orkshop. Type and scope of works as well as available spare parts are decisive 
riteria when determining the most economical form of maintenance becoming 
ecessary due to natural wear. 

he preventative maintenance includes: 

Inspection (visual checks) required from time to time. Inspection intervals depend on 
he type of equipment and the possible damage. The parts have to be inspected with 
he following criteria: 

• Damage (fracture, scorching, change of colour, etc.) 

• Dirt, corrosion 

• Missing equipment (earthing devices, indicator shields, etc.) 

Preventative maintenance Preventative maintenance will be performed normally from 
onday to Friday during operating hours. 

Functional tests (Checking, measuring, adjusting) 

• CCTV 

• Public address 

• OTN 

• Telephone 

leaning of the communications systems equipment 

easures that become necessary due to improper use, faulty operation, external 
ffects, force majeure, vandalism, alterations and extensions, etc. are excluded. Such 
orks are handled as non-contractual performance, and therefore are separately 
harged and invoiced. 

orrective Maintenance 

he reliability of telecommunications is a precondition to the working of the initial 
ystem according to the agreed quality standards. A high degree of availability will be 
chieved through adequate provision of telecommunications. The repair philosophy is 
ased on faulty units being replaced. The telecommunications equipment is mainly 
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esigned in a modular way. Repair will normally be performed by replacement of 
ndividual units. Faulty equipment is returned to the electronics workshop for 
nvestigation and possible repair. Selected faulty equipment shall be returned to the 
upplier for repair on request. 

he corrective (unscheduled) maintenance work covers the activities for restoring the 
equired state (not original) of technical equipment in a plant/line. Unscheduled 
aintenance tasks are carried out to remedy spontaneously occurring operating faults 

hat will interrupt service operation. 

hese tasks cannot be planned. Immediately after our maintenance staff has received 
ny trouble message, appropriate measures necessary for quickly eliminating the 
rouble will be taken (according to maintenance strategies previously fixed). Good 
oordination and execution of repair works as well as provision of spare parts form the 
asis for a quick and economical form of unscheduled maintenance are essential. 

he equipment for CCTV and Public Address System needs a permanent control but 
enerally only minor corrective maintenance tasks (mainly in case of vandalism or 
abotage).Measures that become necessary due to improper use, faulty operation, 
xternal effects, force majeure, vandalism, are handled as non-contractual 
erformance, and therefore they are separately charged and invoiced. 

Track Works 
Preventative and Corrective Maintenance anal sis 

s a result of the maintenance analyses, a schedule for preventative maintenance will 
e established for the delivered track system incl. Roadbed and track, fencings (in 
egard with the scope of supply). All scheduled activities will be planned in regard to 
he requirements of a high available system. This section describes the reliability­
riented inspection and maintenance work for each major component as well as the 
aintenance intervals and the down times for the operations. The maintenance tables 
lso specify the required level of preventative maintenance. 

rams 

he inspection comprises the measures to be performed to determine and evaluate the 
ctual state of technical equipment within the scope of supply of Edinburgh Tram 

Network. The inspection covers: 

• Function-related, 

• Safety-related, and 

• Maintenance-related activities. 

ccording to working schedules coordinated and suitable intervals, service technicians 
arry out inspections on track as necessary. Results are documented and evaluated. 

During inspection, service technicians perform the minor maintenance tasks 
mmediately that they can do by using their tools. If the scope of necessary work is 
arger, they will undertake necessary maintenance measure required for keeping the 
quipment in an available state. 

Preventative Maintenance 

Preventative maintenance on track covers all measures necessary for keeping the 
echnical equipment of the track in the required and secure state. According to 
pecified working schedules and intervals maintenance works are carried out on 
echanical facilities. Results are recorded and evaluated. Based on the growing 
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umber of maintenance works and the results gained from that the ability to make 
tatements on the condition and wear behaviour is increasing. 

During preventative maintenance work, inexpensive small parts such as screws will be 
eplaced .. Repair tasks are carried out during maintenance. 

he preventative maintenance includes: 

Inspection (visual checks) required regularly. The parts have to be inspected with the 
allowing criteria: 

• Damage (fracture, scorching, change of colour, etc.) 

• Dirt, corrosion 

• Missing equipment 

Preventative maintenance work for all track facilities and the rail bed 

• Grinding or alignment of rail joints 

• Gauging, shimming and alignment of track and switches 

• Surfacing of rails in short track sections and turnouts by grinding, welding, etc. 

• Checking of rail welding, exchange of defective welds or defective sections of rails 

• Measures and preventative maintenance for rail flaw, abrasion and rail profile 

• Preventative activities for drainage-system 

• Checking and adjustment 

Preventative maintenance will be performed normally from Monday to Friday either 
uring operating hours or at non-operating time during night. 

Functional tests (Checking, measuring, adjusting) 

leaning of the track equipment 

easures that become necessary due to improper use, faulty operation, external 
ffects, force majeure, vandalism, alterations and extensions, etc. are excluded. Such 
orks are handled as non-contractual performance, and therefore are separately 

orrective Maintenance 

he corrective (unscheduled) maintenance work covers the activities for restoring the 
equired state (not original) of technical equipment in a plant/line. Unscheduled 
aintenance tasks are carried out to remedy spontaneously occurring operating faults 

hat will interrupt service operation. 

hese tasks cannot be planned. Immediately after our maintenance staff has received 
ny trouble message, appropriate measures necessary for quickly eliminating the 
rouble will be taken (according to maintenance strategies previously fixed). Good 
oordination and execution of repair works as well as provision of spare parts form the 
asis for a quick and economical form of unscheduled maintenance are essential. 

easures that become necessary due to improper use, faulty operation, external 
ffects, force majeure, vandalism, are handled as non-contractual performance, and 
herefore they are separately charged and invoiced. 

ecialized and Heav Maintenance E ui ment 

pecial equipment required for the execution of the maintenance tasks on the track 
ork will be delivered as part of the depot equipment and will remain at the depot for 

he execution of the different maintenance activities during the 10 years maintenance 
eriod. 
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In addition, as we are of the opinion that the vehicles which are within the depot scope 
of supply are not sufficient to reach the availability criteria requested, the lnfraco 
Maintainer will include in his scope 

Emergency vehicle including emergency generator, welding equipment, manual 
grinding equipment, crane and high-pressure cleaning equipment. 

Defects Correction team comprising four operatives, equipped with a van/pickup, a 
compressor, an excavator with driver and access scaffold will execute the maintenance 
activities. The operatives will be skilled in various building/construction disciplines thus 
giving the capability to handle the vast majority of works that may arise. 

he van/pickup will be fully equipped with the necessary tools and supplies to prepare 
nd repair the vast majority of agreed defects. 

his team will operate for approximately 12 weeks per year for the first three years and 
pproximately four weeks per year for the next seven years. This will be at the 
perational requirements of the lnfraco Maintainer 

Caretaker will be located at the Gogar Depot. He will be equipped with the necessary 
ools and supplies for the maintenance of the fabric of the Gogar Depot, for which the 
lnfraco is responsible. 

hree full time operatives are integrated into the 3 joint maintenance teams for 
aintaining the constructed fabric of the Edinburgh Tram System, for which the lnfraco 

s responsible. They will be fully equipped with the necessary tools and supplies to 
arry out the majority of maintenance requirements. 

maintenance gang for maintaining the landscaping element of the Edinburgh Tram 
ystem, for which the lnfraco is responsible, will be employed on a seasonal basis. 

he gang will comprise three operatives (of whom one will be a landscaping specialist), 
van/pickup, and landscape maintenance equipment. 

his seasonal gang will operate for a total of two months per annum. 

pecialists will be called up as required. 

Maintenance Escalation 

In the event that the Edinburgh lnfraco teams are unable to clear an issue or incident, 
rrangements have been made for the escalation of the issue in the first instance to the 

echnical support teams based in the UK, these are provided by the individual 
rganisations or suppliers. Should further support be required, support from the product 
ouses of the suppliers in there home countries has been arranged. This escalation will 
e managed in the first instance by the E&M Manger, however if further support is 
equired this will be managed by the Project Manager. Any escalation will be recorded 
n the MMS system and will be monitored to ensure any pre agreed response times. 

s part of the lnfraco Maintenance process and procedures a detailed procedure will 
e provided to ensure maintenance and incident escalation is clearly defined. 
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he maintenance of the rolling stock is not included in the proposal and the price of the 
lnfraco Maintainer. 
However, the proposal is based on the assumption that lnfraco and Tramco will form a 
onsortium to jointly provide the maintenance services to tie. 
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he Infrastructure Maintenance Performance shall be measured against the 
Performance Targets. The results of the evaluation of fulfilment of those targets can be 
sed for the calculation of performance /reductions and bonuses, if applicable. 

he detailed concept for respective application of performance/reductions and bonuses 
s defined in the ["Schedules to the Infrastructure Agreement" dated 01. Nov 2006 (incl. 
ur comments)[. 

Prior to contract award the above mentioned concept needs to be agreed between tie 
nd lnfraco. 
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Maintenance Management System (MMS) 

.1 M MS - modular components 
he MMS is a tool for ensuring efficiency, consistent high quality Maintenance 
ctivities. The MMS is a comprehensive modular tool developed to meet the 
equirements of maintaining rail infrastructure systems. 

he MMS consists of the following modular components with related functionalities: 

• Vehicle and Asset Information Management and Serial Tracking, 

• Maintenance Planning (scheduling) Operations and Incident Management, 

• Work Order Management: Distribution, tracking and control of Preventative and 
corrective maintenance activities, 

• Tracking statistics on the performance of repairs and other maintenance actions, 

• Fault and Incidents reports and analysis, 

• Maintenance history and archive 

• Materials and spare parts management, 

• Cost Control of the maintenance activities, 

• Allows set up of parent-and-child component hierarchies. 

ppendix 3- MMS presentation 

.2 Application of the MMS 
he MMS allows the preventative maintenance activities to be planned and work 
rders generated, distributed and tracked. This is made possible by access to a 
omprehensive product structures, analysis and history of systems in service. As more 
ata is captured asset relationships can be monitored, controlled and analysed. 

ny work orders for unplanned works (corrective maintenance), following fault 
otification can be dispatched and tracked. 

s the MMS allows the monitoring of equipment on a modular basis it is possible for 
he life of a product to be monitored, capturing the history and type of events that occur 
uring a products life and the effort expended upon its preventative and corrective 
aintenance. This information will allow the maintenance regime for products to be 

hanged to ensure the optimum performance of individual types of products through 
here lifecycles. 

Reports can be raised from a standard menu or new reports can be created to meet 
he user's requirements. A quarterly report will be generated by the system. This report 
ill provide details of all the preventative and corrective maintenance activities carried 
ut. 

he MMS supports management of personal and their skill (competence profile). 
Furthermore the maintenance plan is managed with the instructions and their required 
ompetence profile (skill). All maintenance tasks can be planned, distributed and 
ontrolled regarding their required competence profiles. 

he MMS is a key part of the stores management process providing a traceable and 
uditable history of all materials. This will ensure that a minimum stock holding is 
lways held. 
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his is not limited to materials and will also be applied to specialist tools and equipment 
sed to maintain the Edinburgh Tram Network. 

he MMS will also assist in the purchasing of equipment and consumables, ensuring 
hat when stocks are replenished that orders are tracked. 

he purpose of utilising an integrated maintenance management system is to ensure 
hat the maintenance of the system is provided on time to the correct quality using the 
orrect materials. 
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he proposed courses provide maintenance personnel the level training required to 
erform their activities. The preliminary training plan describes the initial training for 

Infrastructure maintenance staff for the Edinburgh Tram Network 

he main aims of this training program are: 

enable the maintenance staff to maintain a safe and reliable system 

to ensure continuous learning and development 

he training will be supported by a continuous professional development (CPD) 
rogramme. 

10.1.1 Training Plan description 
he objectives of the training process are to enable the maintenance staff dedicated to 

he Edinburgh Tram Network to benefit from the Maintainer experiences from former 
rejects. 

he proposal is based on the 'train the trainers' model: A qualified trainer trains key 
nstructors, which will train the personnel of the maintenance staff from the Maintainer 

• Step 1 of the training courses: The Maintainer will provide training for the key 
instructors. They will participate in theoretical courses and on the job activities 
during the implementation of the project. 

• Step 2 of the training courses: at the end of step 1, the instructors will train newly 
engaged staff. 

he 'train the trainers' process provides advantages for the organisation of the 
aintenance team: 

high educated maintenance staff for the life time of contract 

the instructors acquire technical expertise enabling them to better understand the 
complexity of the system 

high efficiency in preparing the training courses 

he instructors are qualified for the future training of new personnel. In the following 
hapters, only the maintenance issues will be addressed. 

Maintenance 
Page 33 of 40 

USB00000088_0398 



81 LFI N c!l ~v~RG ER 

Bilfinger Berger- Siemens Consortium 
Edinburgh Tram Network 

2dh February Submission 

SIEMENS 
Course Module Duration Number of 

in days trainings 

Onsite Classroom Training 

MAT CR ON1 Management 
In this module management will be trained in running infrastructure maintenance 
skills. 

Duration in days 5 

Number of trainings 1 

Subtotal 5 

MAT CR ON2 Supervisors (Infrastructure) 
In this module supervisors will be trained in handling infrastructure equipmentthe 

Duration in days 10 

Number of trainings 1 

Subtotal 10 

MAT CR ON3 Maintenance staff (Infrastructure) 
This training is subdivided into a couple of modules, which depend on the detailed 
training plan. The maintenance staff will be trained for executive maintenance 
works. 

Duration in days 10 

Number of trainings 1 

Subtotal 10 

MAT CR ON4 Heavy Duty (Infrastructure) 
This training is subdivided into a couple of modules, which depend on the detailed 
training plan. The heavy duty driver staff will be trained for emergency works. 

Duration in days 5 

Number of trainings 1 

Subtotal 5 

Total duration of training 30 

Maintenance 
Page 34 of 40 

USB00000088_0399 



SIEMENS 
10.2 Initial training for instructors 

1 0.2.1 General organisation 

Bilfinger Berger- Siemens Consortium 
Edinburgh Tram Network 

2dh February Submission 

he instructors will receive an initial theoretical and practical training according to their 
uture responsibilities. After this initial training, they will improve their skills by carrying 
ut on-the-job training during the implementation of the project. 

his training will be organised by the Maintainer. The Maintainer coordinates the 
raining courses with the construction team and the trainers of the different sub­
ystems. 

10.2.2 Training plan 
he detailed training plan will describe at least: 

• the goal of each course 

• the breakdown of each course into units 

• the contents of the program of each unit and its duration 

• the profile of participants and the prerequisites 

• the equipment required and the course material corresponding to each unit 

• the overall schedule of training 

he maintenance core training courses are focussed on: 

• Overview of the Tramway infrastructure system 

• Telecommunication systems 

• Power supply 

• Track-work 

• Depot and workshop equipment 

he training courses will also focus on maintenance of specific equipment such as 
ccess management system, fire fighting, smoke detection etc. These courses will be 
erformed by the suppliers. The modules will be specified in the training plan at a later 
tag e. 

10.3 Initial training for maintenance team 
Before the start of the revenue service, trainers of the maintenance staff will train the 
echnicians and workers. This initial training will be organised under the overall training 
lan and managed by a responsible Trainer of the project team for lnfraco. The Trainer 

s responsible for the organisation, the compatibility of the courses with the project 
chedule. 

he training part for management and organisation level has a scope of 2 weeks. The 
ategory of participants should have maintenance manager level. The training part for 
aintenance personal for infrastructure has a scope of 5 weeks. The category of 

articipants should have engineers, electricians and mechanics. 

he maximal number of participants for each course is 10 trainees. Each course will be 
erformed max. twice. At the end of each training course, multiple choice type tests will 
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Bilfinger Berger- Siemens Consortium 
Edinburgh Tram Network 

2dh February Submission 

e used to assess the ability of the candidates to carry out their tasks and to transfer 
heir skills to other employees. 

Maintenance 
Page 36 of 40 

USB00000088_0401 



SIEMENS 

11 Appendices 

11.1 Appendix 1 : Organisational Structure 

Bilfinger Berger- Siemens Consortium 
Edinburgh Tram Network 

2dh February Submission 
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11.2 Appendix 2: Maintenance Plans 

Bilfinger Berger- Siemens Consortium 
Edinburgh Tram Network 

2dh February Submission 

he maintenance plans are a preview of the work to be expected for scheduled 
aintenance from the manufacturer's perspective. As a rule, however, the design of 

he maintenance intervals and contents must focus on the actual performance of the 
ear parts and consumables in the respective operating environment of the systems. 
his means that the maintenance plans that are defined at the beginning of the 

evenue service is only of a preliminary nature. They will be adapted by the lnfraco 
aintainer upon approval by the client to the specific service requirements and general 

onditions in the course of running and maintaining the system. Possible adjustments 
hould be discussed on a regular basis between the client and the lnfraco maintainer. 
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11.3 Appendix 3 : M MS 

Bilfinger Berger- Siemens Consortium 
Edinburgh Tram Network 

2dh February Submission 
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11. Appendix 4 : Vandalism Repair Items 

Bilfinger Berger- Siemens Consortium 
Edinburgh Tram Network 

2dh February Submission 

Notwithstanding that we have excluded physical vandal damage as part of the scope of 
ny maintenance contract. We are aware that vandal damage is a problem that will 
eed to be addressed on the entire Edinburgh Tram Network. 

e also recognise that the nature of the maintenance contract puts the maintainer in 
he ideal position to identify and carry out these repairs. 

onsequently we list below a selection of items that might be the subject of vandal 

Unit indicative Prices 

1. Replace pane in tram-stop shelter no 975,00£ 

2. Replace litter bin no 818,00£ 

3. Replace platform lighting column no 2.250,00£ 

4. Replace pedestrian guardrail no 217,00£ 

5. Replace street lighting column no 2.625,00£ 

6. Replace Metal Benching no 2.163,00£ 

7. Replace Security Fencing no 113,00£ 

8. Replace Complete tram-stop Shelter (8 meters) no 22.635,00£ 

9. Replace CCTV Camera no 2.611,00£ 

10. Replace PIS Indicator Panel no 4.264,00£ 

11. Replace Loudspeaker no 417,00£ 

12. Replace Electrical Cabinet no 22.074,00£ 

13. Replace Signal no 2.609,00£ 

14. Replace Point Indicator no 2.314,00£ 

15. Replace Points Heating no 10.293,00£ 

16. Replace Point Machine no 19.260,00£ 

17. Replace Passenger Help Points no 1.971,00£ 

18. Replace Advertising Panel 

he above list is not exhaustive and is provided for indicative reasons. We would 
elcome the opportunity to discuss this matter with you. 
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Roseburn Junction to Gogarburn Structure S26 South Gyle Access Bridge Proposed GA Sheet 2 of 2 
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No revision number 

No revision number 

No revision number 

No revision number 

No revision number 

No revision number 
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ULE-90130 5 8RG 495 S27 

ULE-90130 5 8RG 496 S27 

ULE-90130 5 8RG 497 S27 

ULE-90130 5 8RG 498 S27 

ULE-90130 5 8RG 500 S27 

ULE-90130 5 8RG 501 S27 

ULE-90130 5 8RG 502 S27 

ULE-90130 5 8RG 503 S27 

ULE-90130 5 8RG 521 S28 3 

ULE-90130 5 8RG 522 S28 2 

ULE-90130 5 8RG 523 S28 2 

ULE-90130 5 8RG 524 S28 2 

ULE-90130 5 8RG 525 S28 2 

ULE-90130 5 8RG 526 S28 2 

ULE-90130 5 8RG 527 S28 2 

ULE-90130 5 8RG 528 S28 2 

ULE-90130 5 8RG 529 S28 2 

ULE-90130 5 8RG 530 S28 3 

ULE-90130 5 8RG 531 S28 3 

ULE-90130 5 8RG 532 S28 3 

ULE-90130 5 8RG 560 S28 1 

ULE-90130 5 8RG 630 S32 5 

ULE-90130 5 8RG 631 S32 5 

ULE-90130 5 8RG 681 S21C 

ULE-90130 5 8RG 682 S21C 1 

ULE-90130 5 8RG 683 S21C 2 

ULE-90130 5 8RG 684 S21C 3 

ULE-90130 5 8RG 684 S21C 1 

ULE-90130 5 8RG 685 S21C 2 

ULE-90130 5 8RG 686 S21C 1 

ULE-90130 5 8RG 741 S21E 4 

ULE-90130 5 8RG 751 S21E 1 

ULE-90130 5 8RG 755 S21E 1 

ULE-90130 5 8RG 759 S21E 2 

ULE-90130 5 8RG 760 S21E 2 

ULE-90130 5 8RG 761 S21E 2 

ULE-90130 5 8RG 762 S21E 2 

ULE-90130 5 8RG 763 S21E 1 

ULE-90130 5 8RG 764 S21E 1 

ULE-90130 7 8RG 20 S29 2A 

ULE-90130 7 8RG 21 S29 28 

ULE-90130 7 8RG 22 S29 28 

ULE-90130 7 8RG 23 S29 2A 

ULE-90130 7 8RG 24 S29 2A 

ULE-90130 7 8RG 25 S29 (-) 

ULE-90130 7 8RG 26 S29 A1 

ULE-90130 7 8RG 27 S29 1A 

ULE-90130 7 8RG 28 S29 1A 

ULE-90130 7 8RG 29 S29 1A 

ULE-90130 7 8RG 30 S29 2A 

ULE-90130 7 8RG 31 S29 2A 

ULE-90130 7 8RG 32 S29 2A 

ULE-90130 7 8RG 33 S29 1A 

ULE-90130 7 8RG 34 S29 1A 

ULE-90130 7 8RG 35 S29 1A 

ULE-90130 7 8RG 36 S29 1A 

ULE-90130 7 8RG 37 S29 2A 

ULE-90130 7 8RG 38 S29 1A 

ULE-90130 7 8RG 39 S29 1 

ULE-90130 7 8RG 40 S29 1A 

ULE-90130 7 8RG 41 S29 1A 
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DRAWING NAME 

Edinburgh Park Station Bridge Structure S27 

Edinburgh Park Station Bridge Structure S27 

Edinburgh Park Station Bridge Structure S27 

Edinburgh Park Station Bridge Structure S27 

Edinburgh Park Station Bridge Structure S27 U12 Precast Beams Hole Setting Out Details 

Edinburgh Park Station Bridge Structure S27 

Edinburgh Park Station Bridge Structure S27 

Edinburgh Park Station Bridge Structure S27 

AB Underpass 

AB Underpass 

Traffic Management 

Traffic Management 

Traffic Management 

Traffic Management 

Traffic Management 

Traffic Management 

Traffic Management 

Construction Sequence 

Construction Sequence 

Existing Services 

South Portal GA 

Depot Access GA 1 of 2 

Depot Access GA 2 of 2 

Murrayfield Stadium Underpass 

Roseburn Junction to Gogarburn 

Murrayfield Stadium Underpass 

Murrayfield Stadium Underpass 

Murrayfield Stadium Underpass 

Murrayfield Stadium Underpass 

Murrayfield Stadium Underpass 

Water of Leith 

Structure S21 E Water of Leith Bridge General Arrangement 

Water of Leith 

Structure S21 E- Water of Leith Bridge Steelwork Details Sheet 2 of 2 

Structure S21 E- Water of Leith Bridge Steelwork Details Sheet 2 of 2 

Structure S21 E- Water of Leith Bridge Deck Concrete Outline Sheet 1 of2 

Structure S21 E- Water of Leith Bridge Deck Concrete Outline Sheet 2 of2 

Structure S21 E- Water of Leith Bridge Deck RC Details Sheet 1 of 2 

Structure S21 E- Water of Leith Bridge Deck RC Details Sheet 2 of 2 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Drawing Schedule 

Gogarburn to Edinburgh Airport, Gogar Burn Bridge Structure S29, General Arrangement 1 of 2 

Gogarburn to Edinburgh Airport, Gogar Burn Bridge Structure S29, General Arrangement 2 of 

Gogarburn to Edinburgh Airport, Gogar Burn Bridge Structure S29, Setting Out Details 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Substructure General Arrangement 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Piles Details 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Pile cap reinforcement 

Gogarburn to Edinburgh ft.irport Gogarburn Bridge Structure S29 Column and Capping Beam Reinforcement 

Gogarburn to Edinburgh ft.irport Gogarburn Bridge Structure S29 West Abutment Reinforced Earth GA Sheet 1 of2 

Gogarburn to Edinburgh ft.irport Gogarburn Bridge Structure S29 West Abutment Reinforced Earth GA Sheet 2 of2 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Deck General Arrangement 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Precast Pre-stressed TY Beams 

Gogarburn to Edinburgh Airport Gogarburn Structure S29 Precast Pre-stressed TYE Beams 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Diaphragm Reinforcement 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Deck Slab Reinforcement 

Gogarburn to Edinburgh Airport Gogarburn Bridge Struccture S29 Run on Slab General Arrangement 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Parapet and Fencing Details 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Parapet Ground Beam Outline 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Parapet Ground Beam Reinforcement 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Watercourse Protection Works 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 East Abutment Reinforced Earth GA 

Gogarburn to Edinburgh Airport Gogarburn Bridge Structure S29 Run on Slabs Reinforcement 

STATUS 

Issued for Information 

Issued for Information 

Issued for Information 

Issued for Information 

Issued for Information 

Issued for Information 

Issued for Information 

Issued for Information 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

For Comment 

For Tender Purposes Only 

For Tender Purposes Only 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

For Tender Purposes Only 

Issued for External Approval 

Issued for External Approval 

For Tender Purposes Only 

For Tender Purposes Only 

Draft 

Draft 

Draft 

Issued for External Approval 

Issued for External Approval 

For Tender Purposes Only 

For Tender Purposes Only 

For Tender Purposes Only 

Draft 

Draft 

Draft 

Draft 

For Tender Purposes Only 

Draft 

For Tender Purposes Only 

Issued for External Approval 

Draft 

4 of21 

No revision number 

No revision number 

No revision number 

No revision number 

No revision number 

No revision number 

No revision number 

No revision number 

Drawings received but not in Drawing List 
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DRAWING NAME 

ULE-90130 I 7 I BRG I 42 I S29 I 1A IGogarburn to Edinburgh Airport Gogarburn Bridge 

ULE-90130 I 7 I BRG I 43 I S29 I 1 IGogarburn to Edinburgh Airport Reinforced Earth Details 

STATUS 

Issued for External Approval 

ULE-90130 7 BRG 64 530,31,34 1 S30, S31 & S34 Culverts Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 65 530,31,34 Gogarburn Culverts General Arrangements Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 66 530,31,34 Gogarburn Culverts General Arrangements Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 67 530,31,34 Gogarburn Culverts General Arrangements Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 68 S30,31,34 Gogarburn Culverts General Arrangements Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 69 S30,31,34 Gogarburn Culverts Culvert No. 1 Concrete Outlines Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 70 S30,31,34 Gogarburn Culverts Culvert No. 1 Concrete Outlines Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 71 S30,31,34 2 Gogarburn Culverts Culvert No. 3 Concrete Outlines Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 72 S30,31,34 1 Gogarburn Culverts Culvert No. 1 RC Details- Box Culvert Sections Sheet 1 Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 73 S30,31,34 1 Gogarburn Culverts Culvert No. 1 RC Details- Box Culvert Sections Sheet 2 Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 74 S30,31,34 1 Gogarburn Culverts Culvert No. 2 RC Details- Box Culvert Sections Sheet 1 Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 75 S30,31,34 1 Gogarburn Culverts Culvert No. 2 RC Details- Box Culvert Sections Sheet 2 Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 76 S30,31,34 1 Gogarburn Culverts Culvert No. 3 RC Details- Box Culvert Sections Sheet 1 Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 77 S30,31,34 1 Gogarburn Culverts Culvert No. 3 RC Details- Box Culvert Sections Sheet 2 Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 78 S30,31,34 1 Gogarburn Culverts Culvert No. 1 Headwalls RC Details Issued for External Approval sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 79 S30,31,34 1 Gogarburn Culverts Culvert No. 2 Headwalls RC Details Missing Drawing sent TO for revisions and clarifications .. 

ULE-90130 7 BRG 80 S30,31,34 1 Gogarburn Culverts Culverts No.3 Headwalls RC Details Issued for External Approval 

U LE-90130 I SW I CND I 2 I I 6 I Kerbing Details I Issued for External Approval 

ULE-90130 I SW I CND I 3 I I 2 I Signal Head Types I Issued for External Approval 

U LE-90130 I SW I CND I 4 I I 2 I Kerbing Details I Issued for External Approval 

U LE-90130 Step Details External Approval No drawing status stamped 

U LE-90130 Timber Kick Detail Issued for External Approval 

ULE-90130 I SW I CND I 8 I I 1 IPeestrian Handrail Details I Issued for External Approval 

ULE-90130 I SW I CND I 9 I I 1 I Pedestrian Handrail Details,Section 3A I Issued for External Approval 

ULE-90130 1 SW I CND I 16 I I !Construction Detail Typical Substation Access Details 1 Issued for Internal Review 

ULE-90130 I 6 I DEP I 1 I I 7 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 2 I I 7 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 3 I I 7 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 4 I I 7 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 5 I I 7 IGogar-FirstFioorLayout I ForExternaiApproval 

ULE-90130 I 6 I DEP I 6 I I 6 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 7 I I 6 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 8 I I 6 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 9 I I 7 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 10 I I 7 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 12 I I 7 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 13 I I DO I Standard Electrical Services Details I For Internal Review 

ULE-90130 I 6 I DEP I 14 I I 7 IGogar Depot Proposed Maintenance & Stabling Layout Site Plan I For External Approval 

ULE-90130 I 6 I DEP I 17 I I 6 IGogar Depot Depot & Office Building Roof Plan Layout I For External Approval 

ULE-90130 I 6 I DEP I 18 I I 1 IGogar Depot Depot & Office Building Ground Floor Layout Plan Ceiling Layout I For External Approval 

ULE-90130 I 6 I DEP I 19 I I 1 IGogar Depot Depot & Office Building First Floor Layout Plan Ceiling Layout I For External Approval 

ULE-90130 I 6 I DEP I 21 I I 1 IGogar Depot Depot & Office Building Wall & Column Casing Plan Details I For External Approval 

ULE-90130 I 6 I DEP I 23 I I 1 IGogar Depot Depot & Office Building Wall Elevation & Sections Internal & External Details I For External Approval 

ULE-90130 I 6 I DEP I 27 I I 1 IGogar Depot Office Building Male WC, Showers & Locker Room Ground Floor Details I For External Approval 

ULE-90130 I 6 I DEP I 28 I I 1 IGogar Depot Office Building Female & Accessilbe Toilet First Floor Details I For External Approval 

ULE-90130 I 6 I DEP I 30 I I 1 IGogar Depot Office Building Public & Staff Entrance Canopy Details I For External Approval 

ULE-90130 I 6 I DEP I 32 I I 1 IGogar Depot Depot & Office Buidling Ground Floor Fire Strategy Plan I For External Approval 

ULE-90130 I 6 I DEP I 33 I I 1 IGogar Depot Depot & Office Building First Floor Fire Strategy Plan I For External Approval 

ULE-90130 I 6 I DEP I 34 I I 1 IGogar Depot Depot & Office Building General Arrangement Layout Fire Strategy Plan I For External Approval 

ULE-90130 I 6 I DEP I 35 I I 1 IGogar Depot Depot & Office Building Ground Floor Layout Plan Schedule of Finishes I For External Approval 

ULE-90130 I 6 I DEP I 36 I I 1 IGogar Depot Depot & Office Building First Floor Layout Plan Schedule of Finishes I For External Approval 

ULE-90130 I 6 I DEP I 37 I I 1 IGogar Depot Office Building Ground Floor Plan Door & Window Layout I For External Approval 

ULE-90130 I 6 I DEP I 38 I I 1 IGogar Depot Office Building First Floor Plan Door & Window Layout I For External Approval 

ULE-90130 I 6 I DEP I 39 I I 1 IGogar Depot Depot Building W orkshop Area Floor Plan Door Layout I For External Approval 

ULE-90130 I 6 I DEP I 40 I I 1 IGogar Depot Depot & Office Building Door Schedule Ground Floor I For External Approval 

ULE-90130 I 6 I DEP I 41 I I 1 IGogar Depot Office Building Door Schedule First Floor I For External Approval 

ULE-90130 I 6 I DEP I 60 I I 1 IGogar Depot Depot & Office Building Power Energy Centre Building Ground Floor Layout Plan I For External Approval 

U LE-90130 I 6 I DEP I 61 I I 1 IGogar Depot Depot & Office Building Power Energy Centre Building Reflected Ceiling & Roof Layout Plans I For External Approval 

ULE-90130 I 6 I DEP I 62 I I 1 IGogar Depot Depot & Office Building Power Energy Centre Elevations I For External Approval 
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ULE-90130 6 DEP 63 1 

ULE-90130 6 DEP 67 1 

ULE-90130 6 DEP 68 1 

ULE-90130 6 DEP 70 1 

ULE-90130 6 DEP 75 2 

ULE-90130 6 DEP 80 2 

ULE-90130 6 DEP 101 4 

ULE-90130 6 DEP 102 4 

ULE-90130 6 DEP 103 4 

ULE-90130 6 DEP 104 4 

ULE-90130 6 DEP 106 4 

ULE-90130 6 DEP 107 4 

ULE-90130 6 DEP 108 4 

ULE-90130 6 DEP 110 4 

ULE-90130 6 DEP 111 4 

ULE-90130 6 DEP 115 2 

ULE-90130 6 DEP 116 1 

ULE-90130 6 DEP 122 1 

ULE-90130 6 DEP 160 1 

ULE-90130 6 DEP 161 1 

ULE-90130 6 DEP 162 1 

ULE-90130 6 DEP 165 1 

ULE-90130 6 DEP 170 1 

ULE-90130 6 DEP 171 1 

ULE-90130 6 DEP 175 1 

ULE-90130 6 DEP 201 4 

ULE-90130 6 DEP 202 4 

ULE-90130 6 DEP 203 4 

ULE-90130 6 DEP 204 4 

ULE-90130 6 DEP 205 4 

ULE-90130 6 DEP 206 4 

ULE-90130 6 DEP 207 4 

ULE-90130 6 DEP 208 4 

ULE-90130 6 DEP 209 4 

ULE-90130 6 DEP 210 4 

ULE-90130 6 DEP 231 4 

ULE-90130 6 DEP 232 4 

ULE-90130 6 DEP 233 4 

ULE-90130 6 DEP 234 1 

ULE-90130 6 DEP 239 1 

ULE-90130 6 DEP 240 

ULE-90130 6 DEP 242 1 

ULE-90130 6 DEP 243 1 

ULE-90130 6 DEP 244 1 

ULE-90130 6 DEP 245 1 

ULE-90130 6 DEP 246 1 

ULE-90130 6 DEP 247 1 

ULE-90130 6 DEP 248 1 

ULE-90130 6 DEP 249 1 

ULE-90130 6 DEP 250 1 

ULE-90130 6 DEP 251 1 

ULE-90130 6 DEP 252 1 

ULE-90130 6 DEP 253 1 

ULE-90130 6 DEP 254 1 

ULE-90130 6 DEP 255 1 

ULE-90130 6 DEP 256 1 

ULE-90130 6 DEP 257 1 

ULE-90130 6 DEP 258 1 

ULE-90130 6 DEP 260 1 

ULE-90130 6 DEP 261 1 

ULE-90130 6 DEP 301 4 
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Gogar Depot Depot & Office Building Power Energy Centre Building Section A-A & Details For External Approval 

Gogar Depot Depot & Office Building Sub-Station Building Ground Floor Layout Plans For External Approval 

Gogar Depot Depot & Office Building Sub-Station Building Reflected Ceiling & Roof Layout Plans For External Approval 

Gogar Depot Depot & Office Building Sub-Station Bulding Section A-A & Details For External Approval 

Gogar Depot Depot Equipment & Communications Room Arrangement Ground Floor Layout Plan For External Approval 

Gogar Depot Control Room Arrangement First Floor Layout Plan For External Approval 

Section 6 Depot Foundation Layout Sheet 1 of 2 For External Approval 

Section 6 Depot Foundation Layout Sheet 2 of 2 For External Approval 

Section 6 Depot Ground Floor Slab Layout Sheet 1 of 2 For External Approval 

Section 6 Depot Ground Floor Slab Layout Sheet 2 of 2 For External Approval 

Gogar- Ground Floor Steel Layout For Tender Purposes Only 

Section 6 Depot First Floor Steel Layout Sheet 1 of 2 For External Approval 

Gogar- First Floor Steel Layout For External Approval 

Section 6 Depot Roof Level Steel Layout Sheet 1 of 2 For External Approval 

Section 6 Depot Roof Level Steel Layout Sheet 2 of 2 For External Approval 

Section 6 Depot Steel Frame Sections Sheet 1 For External Approval 

Section 6 Depot Steel Frame Sections Sheet 2 For External Approval 

Depot & Office Building Base Plate Details For External Approval 

Gogar Depot Depot & Office Building Power Energy Centre Foundation Layout For External Approval 

Gogar Depot Depot & Office Building Power Energy Centre Lower Roof Layout For External Approval 

Gogar Depot Depot & Office Building Power Energy Centre Upper Roof Layout For External Approval 

Gogar Depot Depot & Office Building Power Energy Centre Upper Roof Layout For External Approval 

Gogar Depot Depot & Office Building Power Energy Centre Sections For External Approval 

Gogar Depot Depot & Office Building Sub-Station Building Foundation Layout For External Approval 

Gogar Depot Depot & Office Building Sub-Station Sections For External Approval 

Gogar- Electrical Symbols For External Approval 

Gogar -External Lighting For External Approval 

Gogar -External Lighting For External Approval 

Gogar- Electrical Lighting Layout For External Approval 

Gogar- Electrical Small Power For External Approval 

Gogar- Electrical Small Power For External Approval 

Gogar- Fire Alarm & Security For External Approval 

Gogar- Fire Alarm & Security For External Approval 

Gogar- Electrical Containment For External Approval 

Gogar- Electrical Containment For External Approval 

Gogar- Electrical LV Power For External Approval 

Gogar -Electrical Fire Alarm For External Approval 

Gogar- Electrical Earthing System For External Approval 

Gogar Depot Lighting Protection System For External Approval 

Gogar Depot External Electrical Services Layout Sheet 1 of 2 For External Approval 

Gogar Depot External Electrical Services Layout Sheet 2 of 2 For External Approval 

Gogar Depot Depot & Office Building Ground Floor Level Lighting Layout Sheet 1 of 2 For External Approval 

Gogar Depot Depot & Office Building Ground Floor Level Lighting Layout Sheet 2 of 2 For External Approval 

Gogar Depot Depot & Office Building First Floor Level Lighting Layout For External Approval 

Gogar Depot Depot & Office Building Ground Floor Level Small Power & Date Layout Sheet 1 of2 For External Approval 

Gogar Depot Depot & Office Building Ground Floor Level Small Power & Date Layout Sheet 2 of2 For External Approval 

Gogar Depot Depot & Office Building Sub-Station Sections For External Approval 

Gogar Depot Depot & Office Building Ground Floor Fire Alarm & Security Layout Sheet 1 of 2 For External Approval 

Gogar Depot Depot & Office Building Ground Floor Fire Alarm & Security Layout Sheet 2 of 2 For External Approval 

Gogar Depot Depot & Office Building First Floor Fire Alarm & Security Layout For External Approval 

Gogar Depot Depot & Office Building First Floor Level Containment Layout For External Approval 

Gogar Depot Depot & Office Building Ground Floor Level Containment Layout Sheet 1 of 2 For External Approval 

Gogar Depot Depot & Office Building Ground Floor Level Containment Layout Sheet 2 of 2 For External Approval 

Gogar Depot Depot Substsation Building Electrical Services Layout For External Approval 

Gogar Depot Power Energy Centre Building Electrical Services Layout For External Approval 

Gogar Depot Depot Equipment & Communicatins Room Arrangement Elecrical Services Layout For External Approval 

Gogar Depot Supervisory Control Centre First Floor Electrical Services Layout For External Approval 

Gogar Depot Workshop Electrical Services & Sections Layout For External Approval 

Gogar Depot External Lighting Electrical & Services Layout Sheet 1 of 2 For External Approval 

Gogar Depot External Lighting Electrical & Services Layout Sheet 2 of 2 For External Approval 

Gogar Depot Depot & Office Building Ventilation & Air Cooling Ground Floor For External Approval 
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ULE-90130 OEP 302 

ULE-90130 OEP 303 

ULE-90130 OEP 304 

ULE-90130 OEP 305 

ULE-90130 OEP 306 

ULE-90130 OEP 307 

ULE-90130 OEP 330 

ULE-90130 OEP 331 

ULE-90130 OEP 332 

ULE-90130 OEP 401 

ULE-90130 OEP 402 

ULE-90130 OEP 403 

ULE-90130 OEP 430 

ULE-90130 OEP 450 

ULE90130 ONE 10 

ULE90130 ONE 11 

ULE90130 ONE 12 

ULE90130 ONE 13 

ULE90130 ONE 21 

ULE90130 ONE 22 

ULE90130 ONE 23 

ULE90130 ONE 24 

ULE90130 ONE 26 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 

ULE90130 ONE 10 

ULE90130 ONE 11 

ULE90130 ONE 12 

ULE90130 ONE 13 

ULE90130 ONE 14 

ULE90130 ONE 15 

ULE-90130 ONE 16 

ULE90130 ONE 17 

ULE90130 ONE 18 

ULE90130 ONE 19 

ULE90130 ONE 20 

ULE90130 ONE 21 

ULE90130 ONE 22 

ULE90130 ONE 23 

ULE90130 ONE 24 

ULE90130 ONE 25 

ULE90130 ONE 26 

ULE-90130 ONE 

ULE-90130 ONE 

ULE-90130 ONE 

ULE-90130 ONE 

ULE-90130 ONE 

ULE-90130 ONE 

ULE-90130 ONE 

ULE-90130 ONE 

ULE-90130 ONE 
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DRAWING NAME STATUS COMMENTS 

Gogar Depot Depot & Office Building Ventilation & Air Cooling First Floor For External Approval 

Gogar Depot Depot & Office Building LPHW Radiator & Radiant Heating Layout Ground Floor For External Approval 

Gogar Depot Depot & Office Building LPHW Radiator Heating First Floor For External Approval 

Gogar For Tender Purposes Only 

Gogar For Tender Purposes Only 

Gogar Depot Depot & Office Building Power Energy Centre For External Approval 

Gogar For Tender Purposes Only 

Gogar For Tender Purposes Only 

Gogar For Tender Purposes Only 

Gogar Depot Depot & Office Building For External Approval 

Gogar Depot Depot & Office Building For External Approval 

Gogar Depot Depot & Office Building For External Approval 

Gogar Depot Depot & Office Building For External Approval 

Gogar Depot Depot & Office Building For External Approval 

Newhaven to Haymarket Drainage Plan-Section 1 B Issued for External Review 

Newhaven to Haymarket Drainage Plan-Section 1 B Issued for External Review 

Newhaven to Haymarket Drainage Plan-Section 1 B Issued for External Review 

Newhaven to Haymarket Drainage Plan-Section 1 B Issued for External Review 

Newhaven to Haymarket,Section 1 D Issued for External Review 

Newhaven to Haymarket,Section 1 D Issued for External Review 

Newhaven Road to Haymarket Issued for External Review 

Newhaven Road to Haymarket Issued for External Review 

Newhaven to Haymarket,Section 1 D For External Approval 

Haymarket to Roseburn Junction Issued for External Review 

Haymarket to Roseburn Junction Issued for External Review 

Haymarket to Roseburn Junction Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SA Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SA Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SA Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SA Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SA Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 58 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SC Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SC Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SC Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SC Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SC Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section SC Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 6 Issued for External Review 

Roseburn Junction to Gogarburn Drainage Plan - Sub-section 6 Issued for External Review 

Gogarburn to Edinburgh Airport Drainage Plan- Sub-section ?A Issued for External Review 

Gogarburn to Edinburgh Airport Drainage Plan- Sub-section ?A NO STATUS 

Gogarburn to Edinburgh Airport Drainage Plan- Sub-section ?A NO STATUS 

Gogarburn to Edinburgh Airport Drainage Plan- Sub-section ?A NO STATUS 

Gogarburn to Edinburgh Airport Drainage Plan- Sub-section ?A NO STATUS 

Gogarburn to Edinburgh Airport Drainage Plan- Sub-section ?A NO STATUS 

Gogarburn to Edinburgh Airport Drainage Plan- Sub-section ?A NO STATUS 
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ULE-90130 7 ONE 8 . 
ULE-90130 7 ONE 9 . 
ULE-90130 7 ONE 10 A 

ULE-90130 7 ONE 11 A 

ULE-90130 7 ONE 12 A 

ULE90130 7 ONE 13 A 

ULE90130 7 ONE 14 A 

ULE90130 7 ONE 15 A 

ULE90130 7 ONE 16 A 

ULE90130 7 ONE 17 A 

ULE90130 7 ONE 18 A 

ULE90130 SW ONE 53 2 

ULE90130 SW ONE 54 2 

ULE90130 SW ONE 55 2 

ULE90130 SW ONE 56 2 

ULE90130 SW ONE 57 2 

ULE90130 SW ONE 58 2 

ULE90130 SW ONE 59 2 

ULE-90130 1 ORG 9 1 

ULE-90130 1 ORG 10 1 

ULE-90130 1 ORG 11 1 

ULE-90130 1 ORG 12 1 

ULE-90130 1 ORG 13 1 

ULE-90130 1 ORG 14 1 

ULE-90130 1 ORG 43 1 

ULE-90130 1 ORG 179 1 

ULE-90130 1 ORG 180 1 

ULE-90130 1 ORG 184 1 

ULE-90130 1 ORG 185 1 

ULE-90130 1 ORG 186 1 

ULE-90130 1 ORG 216 1 

ULE-90130 1 ORG 217 1 

ULE-90130 1 ORG 219 1 

ULE-90130 1 ORG 220 1 

ULE-90130 1 ORG 221 1 

ULE-90130 2 ORG 5 1 

ULE-90130 2 ORG 6 1 

ULE-90130 5 ORG 197 2 

ULE-90130 5 ORG 198 2 

ULE-90130 5 ORG 199 2 

ULE-90130 5 ORG 200 2 

ULE-90130 5 ORG 201 2 

ULE-90130 5 ORG 202 2 

ULE-90130 5 ORG 203 2 

ULE-90130 5 ORG 204 2 

ULE-90130 5 ORG 205 2 

ULE-90130 5 ORG 206 2 

ULE-90130 5 ORG 207 

ULE-90130 5 ORG 214 1 

ULE-90130 5 ORG 217 1 

ULE-90130 5 ORG 218 1 

ULE-90130 5 ORG 224 1 

ULE-90130 5 ORG 227 1 

ULE-90130 5 ORG 228 1 

ULE-90130 5 ORG 545 1 

ULE-90130 5 ORG 546 1 

ULE-90130 5 ORG 547 1 

ULE-90130 5 ORG 548 1 

ULE-90130 5 ORG 549 1 

ULE-90130 5 ORG 550 1 

ULE-90130 5 ORG 551 1 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

Gogarburn to Edinburgh Airport Drainage Plan- Sub-section ?A NO STATUS 

Gogarburn to Edinburgh Airport Drainage Plan- Sub-section ?A NO STATUS 

Gogarburn to Edinburgh Airport Drainage Plan and Long Section Sheet 1 of 9 Minimum drainage inverts For Information Only 

Gogarburn to Edinburgh Airport Drainage Plan and Long Section Sheet 2 of 9 Minimum drainage inverts For Information Only 

Gogarburn to Edinburgh Airport Drainage Plan and Long Section Sheet 3 of 9 Minimum drainage inverts For Information Only 

Gogarburn to Edinburgh Airport Drainage Plan and Long Section Sheet 4 of 9 Minimum drainage inverts For Information Only 

Gogarburn to Edinburgh Airport Drainage Plan and Long Section Sheet 5 of 9 Minimum drainage inverts For Information Only 

Gogarburn to Edinburgh Airport Drainage Plan and Long Section Sheet 6 of 9 Minimum drainage inverts For Information Only 

Gogarburn to Edinburgh Airport Drainage Plan and Long Section Sheet 7 of 9 Minimum drainage inverts For Information Only 

Gogarburn to Edinburgh Airport Drainage Plan and Long Section Sheet 8 of 9 Minimum drainage inverts For Information Only 

Gogarburn to Edinburgh Airport Drainage Plan and Long Section Sheet 9 of 9 Minimum drainage inverts For Information Only 

Brick and Precast Concrete Catch pits Sheet 1 of 3 Issued for External Review 

Brick and Precast Concrete Manholes Sheet 2 of 3 Issued for External Review 

Manhole and Catchipt standard Details Sheet 3 of 3 Issued for External Review 

Concrete Headwalls Issued for External Review 

Rodding Eye & Street Gully Standard Details Issued for External Review 

Typical Hydro-Brake chamber with integral weir wall Issued for External Review 

Typical pipe and french drain construction details Issued for External Review 

Newhaven Road to Haymarket, Leith Walk For Information Only 

Newhaven Road to Haymarket, Leith Walk For Information Only 

Newhaven Road to Haymarket, Leith Walk For Information Only 

Newhaven Road to Haymarket, Leith Walk For Information Only 

Newhaven Road to Haymarket, Leith Walk For Information Only 

Newhaven Road to Haymarket, Leith Walk For Information Only 

Newhaven Road to Haymarket, For Information Only 

Newhaven to Haymarket,Subsection 1A/!b Issued for External Approval 

Newhaven to Haymarket,Subsection 1A/!b Issued for External Approval 

Newhaven to Haymarket,subsection 1C/1 D Issued for External Approval 

Newhaven to Haymarket,Subsection 1A/!b Issued for External Approval 

Newhaven to Haymarket,Subsection 1A/!b Issued for External Approval 

Due Diligence Update Draft- Design in Progress 

Due Diligence Update Draft- Design in Progress 

Roads Design Status,Section 1 C For Information Only 

Roads Design Status,Section 1 C For Information Only 

Roads Design Status,Section 1 C For Information Only 

Haymarket to Roseburn Junction Integrated Cross Sections Sub-Section 2A Sheet 1 of 2 Issued for External Approval 

Haymarket to Roseburn Junction Integrated Cross Sections Sub-Section 2A Sheet 2 of 2 Issued for External Approval 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn Issued for External Review 

Roseburn Junction to Gogarburn For Information Only 

Roseburn Junction to Gogarburn For Information Only 

Roseburn Junction to Gogarburn For Information Only 

Roseburn to Gogarburn Murrayfield Training Pitches For Information Only 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section SC Sheet 1 of 5 Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section SC Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section SC (Sheet 3 of 5) Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section SC (Sheet 4 of 5) Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section SC (Sheet 5 of 5) Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section 58 Sheet 1 of 8 Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section 58 Sheet 2 of 8 Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section 58 Sheet 3 of 8 Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section 58 Sheet 4 of 8 Issued for External Approval 
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ULE-90130 5 DRG 552 1 

ULE-90130 5 DRG 553 1 

ULE-90130 5 DRG 554 1 

ULE-90130 5 DRG 555 1 

ULE-90130 5 DRG 556 1 

ULE-90130 5 DRG 557 1 

ULE-90130 5 DRG 558 1 

ULE-90130 5 DRG 559 1 

ULE-90130 5 DRG 560 1 

ULE-90130 6 DRG 1 1 

ULE-90130 7 DRG 68 1 

ULE-90130 7 DRG 70 2 

ULE-90130 7 DRG 102 1 

ULE-90130 7 DRG 103 1 

ULE-90130 7 DRG 104 1 

ULE-90130 SW DRG 31 7 

ULE-90130 SW DRG 32 7 

ULE-90130 SW DRG 33 7 

ULE-90130 SW DRG 34 7 

ULE-90130 SW DRG 56 3 

ULE-90130 SW DRG 57 2 

ULE-90130 SW DRG 59 3 

ULE-90130 SW DRG 69 3 

ULE-90130 SW DRG 70 3 

ULE-90130 SW DRG 71 3 

ULE-90130 SW DRG 72 3 

ULE-90130 SW DRG 73 3 

ULE-90130 SW DRG 74 3 

ULE-90130 SW DRG 76 4 

ULE-90130 SW DRG 77 1 

ULE-90130 SW DRG 454 13 

ULE-90130 SW DRG 455 13 

ULE-90130 SW DRG 461 3 

ULE-90130 SW DRG 475 1 

ULE-90130 SW DRG 548 1 

ULE-90130 SW DRG 549 1 

ULE-90130 SW DRG 572 1 

ULE-90130 SW DRG 573 1 

ULE-90130 SW DRG 574 1 

ULE-90130 SW DRG 575 1 

ULE-90130 SW DRG 580 1 

ULE-90130 SW-SW TRK-DRG 23 5 

ULE-90130 SW-SW TRK-DRG 27 5 

ULE-90130 SW-SW TRK-DRG 28 6 

ULE-90130 1 HRL 1 B 

ULE-90130 1 HRL 2 B 

ULE-90130 1 HRL 3 B 

ULE-90130 1 HRL 4 B 

ULE-90130 1 HRL 5 B 

ULE-90130 1 HRL 6 B 

ULE-90130 1 HRL 7 B 

ULE-90130 1 HRL 8 B 

ULE-90130 1 HRL 9 3 

ULE-90130 1 HRL 10 4 

ULE-90130 1 HRL 11 4 

ULE-90130 1 HRL 12 4 

ULE-90130 1 HRL 13 4 

ULE-90130 1 HRL 14 4 

ULE-90130 1 HRL 15 3 

ULE-90130 1 HRL 16 3 

ULE-90130 1 HRL 17 3 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Integrated Cross Sections Sub-Section SA Issued for External Approval 

Gogar Depot For Information Only 

Gogarburn to Edinburgh Airport Issued for External Review 

Gogarburn to Edinburgh Airport -Future Provision for NIL Stop Location For Information Only 

Gogarburn to Edinburgh Airport Integrated Cross Section Sub-Section ?A Sheet 1 of S Issued for External Approval 

Gogarburn to Edinburgh Airport Integrated Cross Section Sub-Section ?A Sheet 2 of S Issued for External Approval 

Gogarburn to Edinburgh Airport Integrated Cross Section Sub-Section ?A Sheet 3 of S Issued for External Approval 

Typical Tramway Cross Sections Issued for External Approval 

Typical Tramway Cross Sections Issued for External Approval 

Typical Tramway Cross Sections Issued for External Approval 

Typical Tramway Cross Sections Issued for External Approval 

System Wide Structure Gauge Issued for External Approval 

Structure Gauge Issued for External Approval 

Typical Tramway Cross Sections Issued for External Approval 

Surface finishes Issued for External Approval 

Surface finishes Issued for External Approval 

Surface finishes Issued for External Approval 

Typical Tramway Cross Sections Issued for External Approval 

Typical Tramway Cross Sections Issued for External Approval 

Typical Tramway Cross Sections Issued for External Approval 

Section S & 7 Route Plan Issued for External Approval 

System Wide Standard Turnout Geometry For Information Only 

System Wide Line 1 Project Status For Information Only 

System Wide Line 1 Project Status For Information Only 

System Wide Guard Rail Installation of Ballasted Track Issued for External Approval 

South Gyle Tram Stop Issued for External Review 

Line 1 Integrated Cross Section Location Overview Issued for External Approval 

Line 2 Integrated Cross Section Location Overview Issued for External Approval 

System Wide S & C Layout Plans (Drawing 1 of 4) Issued for External Approval 

System Wide S & C Layout Plans (Drawing 2 of 4) Issued for External Approval 

System Wide S & C Layout Plans (Drawing 3 of 4) Issued for External Approval 

System Wide S & C Layout Plans (Drawing 4 of 4) Issued for External Approval 

Trackform Reference Design Grass Track In-Situ Concrete In-Situ Rail Beam Issued for External Approval 

Route Plan: Proposed Tramway Issued for External Approval 

System Wide Section/Sub-Section Overview (Sheet 1 of 2) For Information Only 

System Wide Section/Sub-Section Overview (Sheet 2 of 2) For Information Only 

Section 1A Issued for External Approval 

Section 1A Issued for External Approval 

Section 1A Issued for External Approval 

Section 1A Issued for External Approval 

Roads Design Section 1A SheetS of24 Issued for External Approval 

Roads Design Section 1A Sheet 6 of24 Issued for External Approval 

Roads Design Section 1A Sheet 7 of24 Issued for External Approval 

Roads Design Section 1A Sheet 8 of24 Issued for External Approval 

Roads Design Section 1A Sheet 9 of24 Issued for External Approval 

Section 1 B Issued for External Approval 

Section 1 B Issued for External Approval 

Section 1 B Issued for External Approval 

Roads Design Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Section 1C Issued for External Approval 

Section 1C Issued for External Approval 

Section 1C Issued for External Approval 
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ULE-90130 1 HRL 18 3 

ULE-90130 1 HRL 19 3 

ULE-90130 1 HRL 20 3 

ULE-90130 1 HRL 21 4 

ULE-90130 1 HRL 22 4 

ULE-90130 1 HRL 23 4 

ULE-90130 1 HRL 24 4 

ULE-90130 1 HRL 74 1 

ULE-90130 1 HRL 75 1 

ULE-90130 1 HRL 76 1 

ULE-90130 1 HRL 77 1 

ULE-90130 1 HRL 78 1 

ULE-90130 1 HRL 79 1 

ULE-90130 1 HRL 79 1 

ULE-90130 1 HRL 80 1 

ULE-90130 1 HRL 81 1 

ULE-90130 1 HRL 82 1 

ULE-90130 1 HRL 83 1 

ULE-90130 1 HRL 151 6 

ULE-90130 1 HRL 152 1 

ULE-90130 1 HRL 153 1 

ULE-90130 1 HRL 154 1 

ULE-90130 1 HRL 155 1 

ULE-90130 1 HRL 210 1 

ULE-90130 1 HRL 211 1 

ULE-90130 1 HRL 212 1 

ULE-90130 1 HRL 213 1 

ULE-90130 1 HRL 214 1 

ULE-90130 1 HRL 221 1 

ULE-90130 1 HRL 222 1 

ULE-90130 1 HRL 223 1 

ULE-90130 1 HRL 224 1 

ULE-90130 1 HRL 225 1 

ULE-90130 1 HRL 410 1 

ULE-90130 1 HRL 411 1 

ULE-90130 1 HRL 412 1 

ULE-90130 1 HRL 413 1 

ULE-90130 1 HRL 414 1 

ULE-90130 1 HRL 421 1 

ULE-90130 1 HRL 422 1 

ULE-90130 1 HRL 423 1 

ULE-90130 1 HRL 424 1 

ULE-90130 1 HRL 544 2 

ULE-90130 1 HRL 545 

ULE-90130 1 HRL 701 

ULE-90130 1 HRL 702 

ULE-90130 1 HRL 705 

ULE-90130 1 HRL 706 

ULE-90130 1 HRL 707 

ULE-90130 1 HRL 708 

ULE-90130 1 HRL 709 

ULE-90130 1 HRL 710 

ULE-90130 1 HRL 711 

ULE-90130 1 HRL 712 

ULE-90130 1 HRL 713 4 

ULE-90130 1 HRL 714 2 

ULE-90130 1 HRL 715 

ULE-90130 1 HRL 716 

ULE-90130 1 HRL 719 2 

ULE-90130 1 HRL 720 2 

ULE-90130 1 HRL 721 2 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

Section 1C Issued for External Approval 

Section 1C Issued for External Approval 

Roads Design Section 1 C Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Roads Design Section 1 D Issued for External Approval 

Roads Design Section 1 D Issued for External Approval 

Roads Design Section 1 D Issued for External Approval 

Parking Layby Section 1 B For Approval 

Parking Layby and Cycle Lane For Approval 

Typical Cross Section ,Section 1 B For Approval 

Foot of the Walk Section 1 B For Approval 

Typical Cross Section,Section1 D For Approval 

Typical Cross Section,Section1 D For Approval 

Typical Cross Section,Section 1 D For Approval 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 10 of 24 For Approval 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 10 of 24 For External Approval 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 10 of 24 For External Approval 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 10 of 24 For External Approval 

St An drew Square Road Design For External Approval 

St An drew Square Road Design For Information Only 

St An drew Square Road Design For Information Only 

St An drew Square Road Design For Information Only 

St An drew Square Road Design For Information Only 

New Haven Road to Haymarket Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Site Clearance Section 1 B Sheet 14 of 24 Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Road Design & Site Clearance,St An drew Sq Issued for External Approval 

New Haven Road to Haymarket,Section 1 B Issued for External Approval 

New Haven Road to Haymarket,Section 1 B Issued for External Approval 

New Haven Road to Haymarket,Section 1 B Issued for External Approval 

New Haven Road to Haymarket,Section 1 B Issued for External Approval 

New Haven Road to Haymarket,Section 1 B Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

St Andrews Sqaure For Information Only *lnfraco Proposals are based on the 21 No Drawings highlighted below 

St Andrews Square Road Design Traffic Signals Ducting Dwg St. David's St Sheet 17 & 18 of 24* Sketch Marked Up Drawing Received on 24.07 .. 2007 as dwg ULE90130-01-HRL-000148,. PB Internal Version no.-

Newhaven to Haymarket Pavement Design Dwgs Sec 1A Sheet 1 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 4A 

Newhaven to Haymarket Pavement Design Dwgs Sec 1A Sheet 2 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 3 

Newhaven to Haymarket Pavement Design Dwgs Sec 1A Sheet 5 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 3 

Newhaven to Haymarket Pavement Design Dwgs Sec 1A Sheet 6 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 3 

Newhaven to Haymarket Pavement Design Dwgs Sec 1A Sheet 7 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 3 

Newhaven to Haymarket Pavement Design Dwgs Sec 1A Sheet 8 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no.-

Newhaven to Haymarket Pavement Design Dwgs Sec 1A Sheet 9 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 6 

Newhaven to Haymarket Pavement Design Dwgs Sec 1 B Sheet 10 of 24* For Public Meeting Marked Up Drawing Received on 24.07 .. 2007, PB Internal Version no.-

Newhaven to Haymarket Pavement Design Dwgs Sec 1 B Sheet 11 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no.-

Newhaven to Haymarket Pavement Design Dwgs Sec 1 B Sheet 12 of 24* Issued for External Approval Marked Up Drawing Received on 24.07.2007 as dwg ULE90130-01-TAL-00012, PB Internal Version no. 4 

Newhaven to Haymarket Pavement Design Dwgs Sec 1 B Sheet 13 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 3 

Newhaven to Haymarket Pavement Design Dwgs Sec 1C Sheet 14 of24* For Tender Purposes Only Marked Up Drawing Received on 24.07.2007 as dwg ULE90130-01-HRL-00014, PB Internal Version no.-

Newhaven to Haymarket Pavement Design Dwgs Sec 1C Sheet 15 of24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 4 

Newhaven to Haymarket Pavement Design Dwgs Sec 1C Sheet 16 of24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 4 

Newhaven to Haymarket Pavement Design Dwgs Sec 1C Sheet 19 of24* For Tender Purposes Only Marked Up Drawing Received on 24.07.2007 as dwg ULE90130-01-HRL-00019, PB Internal Version no.-

Newhaven to Haymarket Pavement Design Dwgs Sec 1C Sheet 20 of24* For Tender Purposes Only Marked Up Drawing Received on 24.07 .. 2007 as dwg ULE90130-01-HRL-00020,. PB Internal Version no.-

Newhaven to Haymarket Pavement Design Dwgs Sec 1 D Sheet 21 of 24* For Tender Purp·oses Only Marked Up Drawing Received on 24.07.2007 as dwg ULE90130-01-HRL-00021, PB Internal Version no.-

10 of21 12/05/2008 



c 
en 
m 
0 
0 
0 
0 
0 
0 
CO 

Ieo 
0 
~ 
....llo. 

en 

"'"""'""""'"- BatFING~ ~ B£RGER 
UI<Liflllkl! 

I PROJECT SECTION I FOLDER IDWG NOI STR ID I REV NOI 

ULE-90130 1 HRL 722 2 

ULE-90130 1 HRL 723 . 
ULE-90130 1 HRL 724 . 
ULE-90130 1 HRL 725 2 

ULE-90130 1 HRL 1110 1 

ULE-90130 1 HRL 1111 1 

ULE-90130 1 HRL 1112 1 

ULE-90130 1 HRL 1113 1 

ULE-90130 1 HRL 1114 1 

ULE-90130 1 HRL 1121 1 

ULE-90130 1 HRL 1122 1 

ULE-90130 1 HRL 1123 1 

ULE-90130 1 HRL 1125 1 

ULE-90130 1 HRL 1130 1 

ULE-90130 1 HRL 1131 3 

ULE-90130 1 HRL 1132 1 

ULE-90130 1 HRL 1133 1 

ULE-90130 1 HRL 1210 1 

ULE-90130 1 HRL 1211 1 

ULE-90130 1 HRL 1212 1 

ULE-90130 1 HRL 1213 1 

ULE-90130 1 HRL 1214 1 

ULE-90130 1 HRL 1221 1 

ULE-90130 1 HRL 1222 1 

ULE-90130 1 HRL 1223 1 

ULE-90130 1 HRL 1224 1 

ULE-90130 1 HRL 1225 4 

ULE-90130 1 HRL 1250 6 

ULE-90130 1 HRL 1250 6 

ULE-90130 1 HRL 1251 1 

ULE-90130 1 HRL 1252 1 

ULE-90130 1 HRL 1270 1 

ULE-90130 1 HRL 1271 1 

ULE-90130 1 HRL 1272 1 

ULE-90130 1 HRL 1273 1 

ULE-90130 1 HRL 1274 1 

ULE-90130 1 HRL 1281 1 

ULE-90130 1 HRL 1282 1 

ULE-90130 1 HRL 1283 1 

ULE-90130 1 HRL 1284 1 

ULE-90130 1 HRL 1285 1 

ULE-90130 2 HRL 1 0 

ULE-90130 2 HRL 2 

ULE-90130 2 HRL 3 4 

ULE-90130 2 HRL 100 2 

ULE-90130 2 HRL 101 3 

ULE-90130 2 HRL 200 3 

ULE-90130 2 HRL 501 2 

ULE-90130 2 HRL 502 2 

ULE-90130 2 HRL 503 2 

ULE-90130 2 HRL BOO 1 

ULE-90130 2 HRL 801 1 

ULE-90130 2 HRL 901 1 

ULE-90130 2 HRL 902 1 

ULE-90130 2 HRL 903 3 

ULE-90130 2 HRL 1001 1 

ULE-90130 2 HRL 1002 1 

ULE-90130 5 HRL 1 3 

ULE-90130 5 HRL 2 2 

ULE-90130 5 HRL 3 2 

ULE-90130 5 HRL 4 2 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

Newhaven to Haymarket Pavement Design Dwgs Sec 1 D Sheet 22 of 24* For Tender Purposes Only Marked Up Drawing Received on 24.07.2007 as dwg ULE90130-01-HRL-00022, PB Internal Version no.- I 

Newhaven to Haymarket Pavement· Design Dwgs Sec 1 D Sheet 23 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 1 I 
Newhaven to Haymarket Pavement Design Dwgs Sec 1 D Sheet 24 of 24* For Public Meeting Marked Up Drawing Received on 24.07.2007, PB Internal Version no. 1 I 

Road Design,Kerbs,Footways and Paved Areas,Section 1 D For External Approval 

Road Design,Footways and Paved Areas External Approval 

Road Design,Footways and Paved Areas External Approval 

Road Design,Footways and Paved Areas External Approval 

Road Design,Footways and Paved Areas External Approval 

Road Design,Footways and Paved Areas,Section 1 B External Approval 

Road Design,Kerbs,Footways and Paved Areas,Section 1 D External Approval 

Road Design,Kerbs,Footways and Paved Areas,Section 1 D External Approval 

Road Design,Kerbs,Footways and Paved Areas,Section 1 D External Approval 

Road Design,Kerbs,Footways and Paved Areas,Section 1 D For External Approval 

Road Design,Kerbs,Footways and Paved Areas,Section 1 D External Approval 

Road Design,Kerbs,Footways and Paved Areas,Section 1 D External Approval 

Road Design Raised Table Construction Standard Details External Approval 

Road Design Raised Table Construction Standard Details External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

Newhaven to Haymarket,Section 1 D Issued for External Approval 

St An drew Square Road Design For External Approval 

St An drew Square Road Design For External Approval 

St Andrews Square Road Design Road Marking For Information Only 

St An drew Square Road Design Road Markings St David Street For Information Only 

St An drew Square Road Design Traffic Signs St David Street For Information Only 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road to Haymarket Section 1 B Issued for External Approval 

Newhaven Road To Haymarket Pavement Surface Colour 1 B Sheet 14 of 24 Issued for External Approval 

Pavement Surface Colour,Section 1 D Issued for External Approval 

Pavement Surface Colour,Section 1 D Issued for External Approval 

Newhaven Road to Haymarket Issued for External Approval 

Newhaven Road to Haymarket,Section 1 D Issued for External Approval 

Newhaven Road to Haymarket Pavement Surface Colour St. Andrew Square For External Approval 

Roseburn Junction to Granton Square- Section 3A Draft 

Haymarket to Roseburn Junction- Section 2A Draft 

Haymarket to Roseburn Junction- Section 2A Issued for External Approval 

Haymarket to Roseburn Junction- Section 2A Issued for External Approval 

Haymarket to Roseburn Junction- Section 2A Issued for External Approval 

Typical Cross Section Subsection 2A Issued for External Approval 

Haymarket to Roseburn Junction- Section 2A Issued for External Approval 

Haymarket to Roseburn Junction- Section 2A Issued for External Approval 

Haymarket to Roseburn Jucntion Traffic Signs and Road Marking Section 2A Issued for External Approval 

Haymarket to Roseburn Junction- Section 2A Issued for External Approval 

Haymarket to Roseburn Junction- Section 2A Issued for External Approval 

Haymarket to Roseburn Junction- Section 2A Issued for External Approval 

Haymarket to Roseburn Junction- Section 2A Issued for External Approval 

Haymarket to Roseburn Junction- Section 2A Issued for External Approval 

Construction Details Kerbing Details Issued for External Approval 

Construction Details Signal Head Types Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section SA Issued for External Approval 

Roseburn Junction to Gogaburn - Section SA Issued for External Approval 

Roseburn Junction to Gogaburn - Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section SA Issued for External Approval 
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ULE-90130 5 HRL 5 3 

ULE-90130 5 HRL 6 3 

ULE-90130 5 HRL 7 2 

ULE-90130 5 HRL B 2 

ULE-90130 5 HRL 9 3 

ULE-90130 5 HRL 10 2 

ULE-90130 5 HRL 11 1 

ULE-90130 5 HRL 12 1 

ULE-90130 5 HRL 13 1 

ULE-90130 5 HRL 14 2 

ULE-90130 5 HRL 15 2 

ULE-90130 5 HRL 16 1 

ULE-90130 5 HRL 17 2 

ULE-90130 5 HRL 1B 4 

ULE-90130 5 HRL 19 1 

ULE-90130 5 HRL 20 1 

ULE-90130 5 HRL 21 2 

ULE-90130 5 HRL 22 2 

ULE-90130 5 HRL 23 2 

ULE-90130 5 HRL 24 2 

ULE-90130 5 HRL 25 2 

ULE-90130 5 HRL 26 3 

ULE-90130 5 HRL 100 2 

ULE-90130 5 HRL 102 2 

ULE-90130 5 HRL 160 2 

ULE-90130 5 HRL 161 2 

ULE-90130 5 HRL 201 2 

ULE-90130 5 HRL 203 2 

ULE-90130 5 HRL 230 1 

ULE-90130 5 HRL 260 2 

ULE-90130 5 HRL 261 2 

ULE-90130 5 HRL 262 2 

ULE-90130 5 HRL 263 2 

ULE-90130 5 HRL 264 2 

ULE-90130 5 HRL 501 2 

ULE-90130 5 HRL 502 2 

ULE-90130 5 HRL 561 2 

ULE-90130 5 HRL 562 2 

ULE-90130 5 HRL 563 2 

ULE-90130 5 HRL 566 2 

ULE-90130 5 HRL BOO 2 

ULE-90130 5 HRL B02 2 

ULE-90130 5 HRL B60 2 

ULE-90130 5 HRL B61 2 

ULE-90130 5 HRL 901 2 

ULE-90130 5 HRL 902 2 

ULE-90130 5 HRL 961 2 

ULE-90130 5 HRL 962 2 

ULE-90130 5 HRL 963 2 

ULE-90130 5 HRL 966 2 

ULE-90130 6 HRL 1 3 

ULE-90130 6 HRL 2 3 

ULE-90130 6 HRL 100 2 

ULE-90130 6 HRL 201 2 

ULE-90130 6 HRL 202 2 

ULE-90130 6 HRL 501 2 

ULE-90130 6 HRL 502 2 

ULE-90130 6 HRL 503 1 

ULE-90130 6 HRL 601 1 

ULE-90130 6 HRL BOO 2 

ULE-90130 6 HRL 901 2 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

Roseburn Junction to Gogaburn - Section SA Issued for External Approval 

Roseburn Junction to Gogaburn - Section 58 Issued for External Approval 

Roseburn Junction to Gogaburn - Section 58 Issued for External Approval 

Roseburn Junction to Gogaburn - Section 58 Issued for External Approval 

Roseburn Junction to Gogaburn - Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogarburn Road Scheme Layout Plans Section 58 Issued for External Approval 

Roseburn Junction to Gogaburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogaburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogaburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogaburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogaburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogaburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn Road Junction and Crossing Layouts Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Road Junction and Crossing Layouts Section SA Issued for External Approval 

Roseburn Junction to Gogaburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogaburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn Road Junction and Crossing Layouts Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Road Junction and Crossing Layouts Section SA Issued for External Approval 

Typical Cross Section Subsection 58 Issued for External Approval 

Typical Cross Section Subsection 5C Issued for External Approval 

Typical Cross Section Subsection 5C Issued for External Approval 

Typical Cross Section Subsection 5C Issued for External Approval 

Typical Cross Section Subsection 5C Issued for External Approval 

Typical Cross Section Subsection 5C Issued for External Approval 

Roseburn Junction to Gogarburn Traffic Signs and Road Markings Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Traffic Signs and Road Markings Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Issued for External Approval 

Roseburn Junction to Gogarburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn Traffic Signal Ducting Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Traffic Signal Ducting Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Traffic Signal Ducting Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn Kerbs, Footways and Paved Areas Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Kerbs, Footways and Paved Areas Section SA Issued for External Approval 

Roseburn Junction to Gogarburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn - Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn - Section 5C Issued for External Approval 

Gogar Depot Road Scheme Layout Plans Section 6 Issued for External Approval 

Gogar Depot Road Scheme Layout Plans Section 6 Issued for External Approval 

Gogar Depot Road Junction & Crossing layout Issued for External Approval 

Typical Cross Section Issued for External Approval 

Typical Cross Section 6 Gogar Depot Issued for External Approval 

Gogar Depot Traffic Signs and Road Markings Section 6 Issued for External Approval 

Gogar Depot Traffic Signs and Road Markings Section 6 Issued for External Approval 

Gogar Depot Traffic Signs and Road Markings Section 6 Issued for External Approval 

Road Long Section Section 6 Depot Access Road Issued for External Approval 

Gogar Depot Traffic Signal Ducting Section 6 Junction 208 Issued for External Approval 

Gogar Depot Kerbs, Footways and paved areas Section 6 Issued for External Approval 
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ULE-90130 6 HRL 902 2 

ULE-90130 7 HRL 1 2 

ULE-90130 7 HRL 2 2 

ULE-90130 7 HRL 3 3 

ULE-90130 7 HRL 4 2 

ULE-90130 7 HRL 5 2 

ULE-90130 7 HRL 6 2 

ULE-90130 7 HRL 7 2 

ULE-90130 7 HRL 8 3 

ULE-90130 7 HRL 9 2 

ULE-90130 7 HRL 201 2 

ULE-90130 7 HRL 503 2 

ULE-90130 7 HRL 507 2 

ULE-90130 7 HRL 508 2 

ULE-90130 7 HRL BOO 1 

ULE-90130 7 HRL 903 2 

ULE-90130 7 HRL 907 2 

ULE-90130 2 LDS 1 2 

ULE-90130 2 LDS 2 1 

ULE-90130 2 LDS 3 2 

ULE-90130 5 LDS 6 2 

ULE-90130 5 LDS 7 2 

ULE-90130 5 LDS 8 2 

ULE-90130 5 LDS 9 2 

ULE-90130 5 LDS 10 2 

ULE-90130 5 LDS 11 2 

ULE-90130 5 LDS 12 2 

ULE-90130 5 LDS 13 2 

ULE-90130 5 LDS 14 2 

ULE-90130 5 LDS 15 2 

ULE-90130 5 LDS 16 2 

ULE-90130 5 LDS 17 1 

ULE-90130 5 LDS 18 2 

ULE-90130 5 LDS 19 2 

ULE-90130 5 LDS 20 2 

ULE-90130 5 LDS 21 4 

ULE-90130 5 LDS 22 3 

ULE-90130 5 LDS 23 3 

ULE-90130 5 LDS 24 2 

ULE-90130 5 LDS 25 2 

ULE-90130 5 LDS 26 2 

ULE-90130 1 LTG 10 2 

ULE-90130 1 LTG 11 2 

ULE-90130 1 LTG 12 2 

ULE-90130 1 LTG 13 2 

ULE-90130 1 LTG 17 1 

ULE-90130 1 LTG 18 1 

ULE-90130 1 LTG 21 2 

ULE-90130 1 LTG 22 2 

ULE-90130 1 LTG 23 2 

ULE-90130 1 LTG 24 2 

ULE-90130 2 LTG 1 2 

ULE-90130 2 LTG 2 2 

ULE-90130 2 LTG 3 2 

ULE-90130 5 LTG 1 2 

ULE-90130 5 LTG 2 2 

ULE-90130 5 LTG 3 2 

ULE-90130 5 LTG 4 2 

ULE-90130 5 LTG 5 2 

ULE-90130 5 LTG 6 2 

ULE-90130 5 LTG 7 2 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

Gogar Depot Kerbs, Footways and paved areas Section 6 Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Typical Cross Section- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Section 2A Issued for External Approval 

Section 2A Issued for External Approval 

Section 2A Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Issued for External Approval 

Soft Landscape Plan Section 58 Draft 

Soft Landscape Plan Section 58 Draft 

Soft Landscape Plan Section 58 Draft 

Soft Landscape Plan Section 58 Draft 

Soft Landscape Plan Section 58 Draft 

Soft Landscape Plan Section 58 Draft 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 10 of24 Issued for External Approval 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 10 of24 Issued for External Approval 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 10 of24 Issued for External Approval 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 10 of24 Issued for External Approval 

Newhaven road to Haymarket,Lighting Layout Plans Issued for Internal Review 

Newhaven road to Haymarket,Lighting Layout Plans Issued for Internal Review 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 21 of 24 Issued for External Approval 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 22 of 24 Issued for External Approval 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 23 of 24 Issued for External Approval 

Newhaven Road to Haymarket Lighting Layout Plans Sheet 24 of 24 Issued for External Approval 

Haymarket to Roseburn Junction Issued for External Approval 

Haymarket to Roseburn Junction Issued for External Approval 

Haymark:et to Roseburn Junction Issued for External Approval 

Roseburn Junction to Gogarburn- Section SA Issued for External Approval 

Roseburn Junction to Gogarburn- Section SA Issued for External Approval 

Roseburn Junction to Gogarburn- Section SA Issued for External Approval 

Roseburn Junction to Gogarburn- Section SA Issued for External Approval 

Roseburn Junction to Gogarburn- Section SA Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 
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ULE-90130 5 LTG 8 2 

ULE-90130 5 LTG 9 2 

ULE-90130 5 LTG 10 2 

ULE-90130 5 LTG 11 2 

ULE-90130 5 LTG 12 2 

ULE-90130 5 LTG 13 2 

ULE-90130 5 LTG 14 2 

ULE-90130 5 LTG 15 2 

ULE-90130 5 LTG 16 2 

ULE-90130 5 LTG 17 2 

ULE-90130 5 LTG 18 2 

ULE-90130 5 LTG 19 2 

ULE-90130 5 LTG 20 2 

ULE-90130 5 LTG 21 2 

ULE-90130 5 LTG 22 2 

ULE-90130 5 LTG 23 2 

ULE-90130 5 LTG 24 2 

ULE-90130 5 LTG 25 2 

ULE-90130 5 LTG 26 2 

ULE-90130 6 LTG 1 2 

ULE-90130 6 LTG 2 2 

ULE-90130 7 LTG 7 1 

ULE-90130 7 LTG 8 1 

ULE-90130 7 LTG 9 1 

ULE-90130 1 OLE 5 3 

ULE-90130 1 OLE 6 3 

ULE-90130 1 OLE 7 3 

ULE-90130 1 OLE 8 3 

ULE-90130 1 OLE 9 3 

ULE-90130 1 OLE 10 3 

ULE-90130 1 OLE 11 3 

ULE-90130 1 OLE 12 2 

ULE-90130 1 OLE 13 3 

ULE-90130 2 OLE 1 3 

ULE-90130 2 OLE 2 3 

ULE-90130 5 OLE 1 4 

ULE-90130 5 OLE 2 4 

ULE-90130 5 OLE 3 4 

ULE-90130 5 OLE 4 4 

ULE-90130 5 OLE 5 4 

ULE-90130 5 OLE 6 4 

ULE-90130 5 OLE 7 4 

ULE-90130 5 OLE 8 4 

ULE-90130 5 OLE 9 4 

ULE-90130 5 OLE 10 4 

ULE-90130 5 OLE 11 4 

ULE-90130 5 OLE 12 4 

ULE-90130 5 OLE 13 4 

ULE-90130 6 OLE 1 4 

ULE-90130 6 OLE 2 2 

ULE-90130 6 OLE 3 2 

ULE-90130 7 OLE 1 4 

ULE-90130 7 OLE 2 4 

ULE-90130 7 OLE 3 4 

ULE-90130 7 OLE 4 4 

ULE-90130 7 OLE 5 4 

ULE-90130 SW OLE 7 6 

ULE-90130 SW OLE 8 6 

ULE-90130 SW OLE 9 6 

ULE-90130 1 RTW 1 W1 A 

ULE-90130 1 RTW 2 W1 A 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Issued for External Approval 

Roseburn Junction to Gogarburn Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Roseburn Junction to Gogarburn External Approval 

Roseburn Junction to Gogarburn External Approval 

Roseburn Junction to Gogarburn External Approval 

Roseburn Junction to Gogarburn External Approval 

Roseburn Junction to Gogarburn External Approval 

Roseburn Junction to Gogarburn External Approval 

Gogar Depot Lighting Layout Plans Section 6A Sheet 1 of 2 Issued for External Approval 

Gogar Depot Lighting Layout Plans Section 6A Sheet 2 of 2 Issued for External Approval 

Gogarburn to Edinburgh Airport Lighting Layout Plans Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Lighting Layout Plans Section ?A Issued for External Approval 

Roseburn Junction to Gogarburn Lighting Layout plans Issued for External Approval 

Haymarket to Newhaven Outline OLE Layout Plan Chainage 102450 to 10300 Sheet 5 of 13 Issued for External Approval 

Haymarket to Newhaven Outline OLE Layout Plan Chainage 110300 to 110950 Sheet 6 of 13 Issued for External Approval 

Haymarket to Newhaven Outline OLE Layout Plan Chainage 110950 to 120300 Sheet 7 of 13 Issued for External Approval 

Haymarket to Newhaven Outline OLE Layout Plan Chainage 120300 to 120900 Sheet 8 of 13 Issued for External Approval 

Haymarket to Newhaven Outline OLE Layout Plan Chainage 120900 to 121200 Sheet 9 of 13 Issued for External Approval 

Haymarket to Newhaven Outline OLE Layout Plan Chainage 121200 to 121500 Sheet 10 of 13 Issued for External Approval 

Haymarket to Newhaven Outline OLE Layout Plan Chainage 121500 to 130000 Sheet 11 of 13 Issued for External Approval 

Haymarket to Newhaven Outline OLE Layout Plan Chainage 130000 to 130630 Sheet 12 of 13 For Tender Purposes Only 

Haymarket to Newhaven Outline OLE Layout Plan Chainage 130630 to 200000 Sheet 13 of 13 Issued for External Approval 

Haymarket to Roseburn Junction Outline OLE Issued for External Approval 

Haymarket to Roseburn Junction Outline OLE Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Roseburn Junction to Gogarburn Outline OLE Layout Plan Change Issued for External Approval 

Gogar Depot Outline OLE Layout Plan Sheet 1 of 3 Issued for External Approval 

Gogar Depot Outline OLE Layout Plan Sheet 2 of 3 Issued for External Approval 

Gogar Depot Outline OLE Layout Plan Sheet 3 of 3 Issued for External Approval 

Roseburn to Edinburgh Airport Outline Issued for External Approval 

Roseburn to Edinburgh Airport Outline Issued for External Approval 

Roseburn to Edinburgh Airport Outline Issued for External Approval 

Roseburn to Edinburgh Airport Outline Issued for External Approval 

Roseburn to Edinburgh Airport Outline Issued for External Approval 

System Wide- Section 1, 2 and 3 Issued for External Approval 

System Wide- Sections 5 and 7 Issued for External Approval 

Gogar Depot- Section 6 Issued for External Approval 

Lindsay Road For Tender Purposes Only 

Lindsay Road For Tender Purposes Only 
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I PROJECT SECTION I FOLDER IDWG NOI STR ID I REV NOI 

ULE-90130 5 RTW 1 W3&W4 . 
ULE-90130 5 RTW 2 W3&W4 . 
ULE-90130 5 RTW 3 W3&W4 B 

ULE-90130 5 RTW 4 W3&W4 c 
ULE-90130 5 RTW 5 W3&W4 . 
ULE-90130 5 RTW 11 W3&W4 1 

ULE-90130 5 RTW 12 W3&W4 1 

ULE-90130 5 RTW 13 W3&W4 1 

ULE-90130 5 RTW 14 W3 1 

ULE-90130 5 RTW 15 W3 1 

ULE-90130 5 RTW 16 W3A 1 

ULE-90130 5 RTW 17 W3A 1 

ULE-90130 5 RTW 18 W3 1 

ULE-90130 5 RTW 19 W3B 1 

ULE-90130 5 RTW 20 W3B 1 

ULE-90130 5 RTW 21 W3B 1 

ULE-90130 5 RTW 22 W3B 1 

ULE-90130 5 RTW 23 W3B 1 

ULE-90130 5 RTW 24 W3B 1 

ULE-90130 5 RTW 25 W3C 1 

ULE-90130 5 RTW 26 W3C 1 

ULE-90130 5 RTW 27 W3C 1 

ULE-90130 5 RTW 28 W3 1 

ULE-90130 5 RTW 29 W4A 1 

ULE-90130 5 RTW 30 W4A 1 

ULE-90130 5 RTW 31 W4A 1 

ULE-90130 5 RTW 32 W4A 1 

ULE-90130 5 RTW 33 W4A 1 

ULE-90130 5 RTW 34 W4A 1 

ULE-90130 5 RTW 35 W4A 1 

ULE-90130 5 RTW 36 W4A 1 

ULE-90130 5 RTW 37 W4A 1 

ULE-90130 5 RTW 38 W4A 1 

ULE-90130 5 RTW 39 W4A 1 

ULE-90130 5 RTW 40 W4B 1 

ULE-90130 5 RTW 41 W4B 1 

ULE-90130 5 RTW 42 W4B 1 

ULE-90130 5 RTW 43 W4B 1 

ULE-90130 5 RTW 45 W4C 1 

ULE-90130 5 RTW 46 W4C 1 

ULE-90130 5 RTW 47 W4C 1 

ULE-90130 5 RTW 48 W4C 1 

ULE-90130 5 RTW 49 W4C 1 

ULE-90130 5 RTW 50 W4D 1 

ULE-90130 5 RTW 51 W4D 1 

ULE-90130 5 RTW 52 W4D 1 

ULE-90130 5 RTW 53 W4D 1 

ULE-90130 5 RTW 54 W4D 1 

ULE-90130 5 RTW 55 W4D 1 

ULE-90130 5 RTW 56 W3&W4 1 

ULE-90130 5 RTW 57 W3 1 

ULE-90130 5 RTW 58 W4 1 

ULE-90130 5 RTW 59 W4 1 

ULE-90130 5 RTW 60 W3&W4 1 

ULE-90130 5 RTW 161 W3&W4 1 

ULE-90130 5 RTW 201 WB 1 

ULE-90130 5 RTW 202 WB 1 

ULE-90130 5 RTW 241 W9 . 
ULE-90130 5 RTW 242 W9 . 
ULE-90130 5 RTW 321 W11 1 

ULE-90130 5 RTW 322 W11 2 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

W3 & 4 Russell Road Preliminary Design 

W3 & 4 Russell Road Preliminary Design 

W3 & 4 Russell Road For Tender Purposes Only 

W3 & 4 Russell Road For Tender Purposes Only 

W3 & 4 Russell Road For Tender Purposes Only 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall One Issued for External Approval 

Russell Road Retaining Wall Two Structure W4 Drawing Scheduel Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Structure W4A Setting Out Details Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Structure W4D Concrete Outlines and Setting out Sheet 2 of 3 Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Issued for External Approval 

Russell Road Retaining Wall Two Draft Drawing taken from Disc 2. Not found in Network. 

WB (Balgreen to Water of Leith) I Baird Drive Issued for Tender Purposes Only 

WB (Balgreen to Water of Leith) I Baird Drive For Tender Purposes Only 

W9 Balgreen Road (West of Balgreen Rd) Draft 

W9 Balgreen Road (West of Balgreen Rd) Draft 

Roseburn Junction to Gogarburn Issued for Tender Purposes Only 

Roseburn Junction to Gogarburn Issued for Tender Purposes Only 
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ULE-90130 5 RTW 362 W19 1 

ULE-90130 5 RTW 363 W19 1 

ULE-90130 5 RTW 364 W19 1 

ULE-90130 5 RTW 399 W19 1 

ULE-90130 5 RTW 400 W19 

ULE-90130 5 RTW 445 S21B . 
ULE-90130 5 RTW 446 S21B . 
ULE-90130 5 RTW 447 S21B . 
ULE-90130 5 RTW 448 S21B . 
ULE-90130 5 RTW 449 S21B . 
ULE-90130 5 RTW 481 S21D 3 

ULE-90130 5 RTW 521 W16 2 

ULE-90130 5 RTW 522 W16 2 

ULE-90130 5 RTW 561 W18 . 
ULE-90130 5 RTW 562 W18 2 

ULE-90130 5 RTW 563 W18 

ULE-90130 5 RTW 564 W18 

ULE-90130 5 RTW 565 W18 

ULE-90130 5 RTW 566 W18 

ULE-90130 5 RTW 567 W18 

ULE-90130 5 RTW 568 W18 

ULE-90130 5 RTW 569 W18 

ULE-90130 7 RTW 1 S14 3 

ULE-90130 7 RTW 2 S14 3 

ULE-90130 7 RTW 3 W14 3 

ULE-90130 7 RTW 4 W14 3 

ULE-90130 7 RTW 5 W14 B 

ULE-90130 7 RTW 6 W14 2 

ULE-90130 7 RTW 7 W14 2 

ULE-90130 7 RTW 8 W14 2 

ULE-90130 7 RTW 9 W14 2 

ULE-90130 5 RTW 11 W3 1 

ULE-90130 5 SCH 8 2 

ULE-90130 5 SCH 9 2 

ULE-90130 5 SCH 10 2 

ULE-90130 2 SCL 1 1 

ULE-90130 2 SCL 2 1 

ULE-90130 2 SCL 3 1 

ULE-90130 5 SCL 1 1 

ULE-90130 5 SCL 2 1 

ULE-90130 5 SCL 3 1 

ULE-90130 5 SCL 4 1 

ULE-90130 5 SCL 5 1 

ULE-90130 5 SCL 21 1 

ULE-90130 5 SCL 22 1 

ULE-90130 5 SCL 23 1 

ULE-90130 5 SCL 24 1 

ULE-90130 5 SCL 25 1 

ULE-90130 5 SCL 26 1 

ULE-90130 7 SCL 1 1 

ULE-90130 7 SCL 2 1 

ULE-90130 7 SCL 3 1 

ULE-90130 7 SCL 4 1 

ULE-90130 7 SCL 5 1 

ULE-90130 7 SCL 6 1 

ULE-90130 7 SCL 7 1 

ULE-90130 7 SCL 8 1 

ULE-90130 7 SCL 9 1 

ULE-90130 1 STP 2 4 

ULE-90130 1 STP 12 2 

ULE-90130 1 STP 22 2 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

GA 1 of3 For Tender Purposes Only 

2 of3 For Tender Purposes Only 

3 of3 For Tender Purposes Only 

Roseburn Junction to Gogarburn Draft 

Gyle Tram Stop For Tender Purposes Only 

Roseburn Junction to Gogarburn Structure S21 B Murrayfield Stadium Retaining Wall Murrayfield Stadium Underpass GA For Tender Purposes Only 

Roseburn Junction to Gogarburn Structure S21 B Murrayfield Stadium Retaining Wall For Tender Purposes Only 

Roseburn Junction to Gogarburn Structure S21 B Cross Section Sheet 2 of 2 For Tender Purposes Only 

Roseburn Junction to Gogarburn Draft 

Roseburn Junction to Gogarburn Structure S21 B Murrayfield Stadium Retaining Wall Reinforced Earthwork Details Issued for External Approval 

S21 D Murrayfield Training Pitches For Tender Purposes Only 

W16 AB Retaining Wall Issued for External Approval 

W16 AB Retaining Wall Issued for External Approval 

W1B Murrayfield Tram stop For Tender Purposes Only 

W1B Murrayfield Tram stop Issued for External Approval 

Roseburn Junction to Gogarburn Murrayfield Tram stop Retaining Wall Sheet?? of 40 Draft 

Roseburn Junction to Gogarburn Murrayfield Tram stop Retaining Wall Sheet 03 of 40 Draft 

Roseburn Junction to Gogarburn Murrayfield Tramstop Retaining Wall Bank Seat General ft.rrangement 1 of 2 Draft 

Roseburn Junction to Gogarburn Murrayfield Tramstop Retaining Wall Bank Seat General ft.rrangement 2 of 2 Draft 

Roseburn Junction to Gogarburn Murrayfield Tramstop Retaining Wall South West Access Steps Wall Draft 

Roseburn Junction to Gogarburn Murrayfield Tram stop Retaining Wall South Main Stairs Wall Draft 

Roseburn Junction to Gogarburn Murrayfield Tram stop Retaining Wall North Main Stairs Wall Draft 

Gogarburn Retaining Walls For Tender Purposes Only 

Gogarburn Retaining Walls For Tender Purposes Only 

W14 Gogarburn For Tender Purposes Only 

W14 Gogarburn For Tender Purposes Only 

W14 Gogarburn For Tender Purposes Only 

W14 Gogarburn For Tender Purposes Only 

W14 Gogarburn For Tender Purposes Only 

W14 Gogarburn For Tender Purposes Only 

W14 Gogarburn For Tender Purposes Only 

Russell Road Retaining Wall One Structure W3 Drawing Schedule Issued for External Approval 

Drainage Schedule Section SA Issue for External Approval Drawings received but not in Drawing List 

Drainage Schedule Section 58 Issue for External Approval Drawings received but not in Drawing List 

Drainage Schedule Section 5C Issue for External Approval Drawings received but not in Drawing List 

Haymarket to Roseburn Junction -Section 2A Issued for External Approval 

Haymarket to Roseburn Junction -Section 2A Issued for External Approval 

Haymarket to Roseburn Junction -Section 2A Issued for External Approval 

Roseburn Junction to Gogarburn -Section SA Issued for External Approval 

Roseburn Junction to Gogarburn -Section SA Issued for External Approval 

Roseburn Junction to Gogarburn -Section SA Issued for External Approval 

Roseburn Junction to Gogarburn -Section SA Issued for External Approval 

Roseburn Junction to Gogarburn -Section SA Issued for External Approval 

Roseburn Junction to Gogarburn -Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn -Section 5C Issued for External Review 

Roseburn Junction to Gogarburn -Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn -Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn -Section 5C Issued for External Approval 

Roseburn Junction to Gogarburn -Section 5C Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Gogarburn to Edinburgh Airport- Section ?A Issued for External Approval 

Newhaven Road to Haymarket- Newhaven For Tender Purposes Only 

Newhaven Road to Haymarket- Ocean Terminal For Tender Purposes Only 

Newhaven Road to Haymarket- Ocean Drive For Tender Purposes Only 
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I PROJECT SECTION I FOLDER IDWG NOI STR ID I REV NOI 

ULE-90130 1 STP 32 2 

ULE-90130 1 STP 33 2 

ULE-90130 1 STP 42 4 

ULE-90130 1 STP 52 4 

ULE-90130 1 STP 53 1 

ULE-90130 1 STP 62 4 

ULE-90130 1 STP 63 1 

ULE-90130 1 STP 72 3 

ULE-90130 1 STP 82 2 

ULE-90130 1 STP 92 3 

ULE-90130 1 STP 93 1 

ULE-90130 1 STP 102 3 

ULE-90130 1 STP 112 3 

ULE-90130 1 STP 124 1 

ULE-90130 1 STP 125 1 

ULE-90130 1 STP 126 1 

ULE-90130 1 STP 127 1 

ULE-90130 1 STP 128 1 

ULE-90130 1 STP 129 1 

ULE-90130 5 STP 2 1 

ULE-90130 5 STP 3 1 

ULE-90130 5 STP 4 1 

ULE-90130 5 STP 5 1 

ULE-90130 5 STP 6 1 

ULE-90130 5 STP 7 1 

ULE-90130 5 STP 27 1 

ULE-90130 5 STP 30 1 

ULE-90130 5 STP 31 2 

ULE-90130 5 STP 38 1 

ULE-90130 5 STP 39 1 

ULE-90130 5 STP 48 1 

ULE-90130 5 STP 49 1 

ULE-90130 5 STP 50 1 

ULE-90130 5 STP 54 1 

ULE-90130 5 STP 56 2 

ULE-90130 5 STP 58 1 

ULE-90130 5 STP 59 1 

ULE-90130 5 STP 62 1 

ULE-90130 5 STP 63 1 

ULE-90130 5 STP 64 1 

ULE-90130 5 STP 65 1 

ULE-90130 5 STP 72 1 

ULE-90130 5 STP 73 1 

ULE-90130 5 STP 74 1 

ULE-90130 5 STP 75 1 

ULE-90130 5 STP 76 1 

ULE-90130 5 STP 77 1 

ULE-90130 5 STP 78 1 

ULE-90130 5 STP 79 1 

ULE-90130 5 STP 80 1 

ULE-90130 5 STP 81 1 

ULE-90130 5 STP 83 1 

ULE-90130 5 STP 85 1 

ULE-90130 7 STP 1 2 

ULE-90130 7 STP 7 1 

ULE-90130 7 STP 8 1 

ULE-90130 7 STP 9 1 

ULE-90130 7 STP 11 2 

ULE-90130 7 STP 21 2 

ULE-90130 SW STP 1 5 

ULE-90130 SW STP 2 6 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME 

Newhaven Road to Haymarket- Constitution Streeet 

Newhaven Road to Haymarket- Constitution Streeet 

Newhaven Road to Haymarket- Foot of the Walk 

Newhaven Road to Haymarket- Balfour Street 

Newhaven Road to Haymarket Balfour Street Location Plan 

Newhaven Road to Haymarket- Macdonald Road 

Newhaven Road to Haymarket,McDonald Rd Tram stop 

Newhaven Road to Haymarket- Picardy Place 

Newhaven Road to Haymarket- St Andrews Square 

Newhaven Road to Haymarket- St Andrews Square 

Newhaven Road to Haymarket- St Andrews Square 

Newhaven Road to Haymarket- Princes Street 

Newhaven Road to Haymarket- Shandwick Place 

Newhaven Road to Haymarket- Haymarket 

Newhaven Road to Haymarket- Haymarket 

Newhaven Road to Haymarket- Exemplar Tram Stop 

Newhaven Road to Haymarket- Haymarket 

Newhaven Road to Haymarket- Haymarket 

Newhaven Road to Haymarket- Haymarket 

Roseburn Junction to Gogarburn - Murrayfield 

Roseburn Junction to Gogarburn - Murrayfield 

Roseburn Junction to Gogarburn - Murrayfield 

Roseburn Junction to Gogarburn - Murrayfield 

Roseburn Junction to Gogarburn - Exemplar Tram Stop 

Roseburn Junction to Gogarburn - Murrayfield 

Roseburn Junction to Gogarburn,Section 03 

Roseburn Junction to Gogarburn, 

South Gyle 

Roseburn Junction to Gogarburn,Section 03 

Roseburn Junction to Gogarburn,Section 03 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogarburn Edinburgh Park Tram stop 

Roseburn Junction to Gogarburn Edinburgh Park Tram stop 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogarburn - Gyle 

Roseburn Junction to Gogarburn - Gyle 

Roseburn Junction to Gogarburn - Gyle 

Roseburn Junction to Gogarburn - Gyle 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogaraburn Murrayfield Tramstop Engineering Detailed Design In bound Platform Wall 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogaraburn Murrayfield Tramstop Engineering Detailed Design South West Access Steps 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogarburn, 

Ros eburn Junction to Gogarabum Murrayfield Tram stop Engin eering Detailed Design Li ft Roof Secbon and Canopy Plans 

Roseburn Junction to Gogarburn, 

Roseburn Junction to Gogarburn, 

Gogarburn 

Gogarburn to Edinburgh Airport 

Gogarburn to Edinburgh Airport 

Roseburn Junction to Gogarburn, 

lngliston 

Edinburgh Airport 

Exemplar Stop- Central Platform Arrangement 

Exemplar Stop- Side Platform Arrangement 

STATUS 

For Tender Purposes Only 

For Tender Purposes Only 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

For Tender Purposes Only 

Issued for External Approval 

Issued for Tender Purposes Only 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Draft 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

For Tender Purposes Only 

Issued for External Approval 

Issued for External Approval 

Issued for External Approval 

For Tender Purposes Only 

For Tender Purposes Only 

For Information Only 

Issued for External Approval 
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Drawings received but not in Drawing List 

Drawings received but not in Drawing List 

Drawings received but not in Drawing List 
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I PROJECT SECTION I FOLDER IDWG NOI STR ID I REV NOI 

ULE-90130 SW STP 8 1 

ULE-90130 SW STP 9 1 

ULE-90130 SW STP 10 1 

ULE-90130 SW STP 11 1 

ULE-90130 SW STP 13 1 

ULE-90130 SW STP 14 1 

ULE-90130 SW STP 15 1 

ULE-90130 SW STP 16 1 

ULE-90130 SW STP 17 1 

ULE-90130 SW STP 18 1 

ULE-90130 SW STP 19 1 

ULE-90130 SW STP 20 1 

ULE-90130 1 SUB 1 3 

ULE-90130 1 SUB 2 4 

ULE-90130 1 SUB 4 1 

ULE-90130 1 SUB 5 1 

ULE-90130 1 SUB 16 4 

ULE-90130 1 SUB 17 4 

ULE-90130 1 SUB 31 3 

ULE-90130 1 SUB 32 3 

ULE-90130 2 SUB 1 5 

ULE-90130 2 SUB 2 4 

ULE-90130 2 SUB 3 4 

ULE-90130 2 SUB 4 . 
ULE-90130 2 SUB 5 . 
ULE-90130 2 SUB 16 4 

ULE-90130 2 SUB 17 4 

ULE-90130 2 SUB 18 . 
ULE-90130 2 SUB 19 . 
ULE-90130 2 SUB 20 . 
ULE-90130 2 SUB 21 . 
ULE-90130 5 SUB 3 4 

ULE-90130 5 SUB 4 4 

ULE-90130 5 SUB 18 4 

ULE-90130 5 SUB 19 4 

ULE-90130 7 SUB 1 4 

ULE-90130 7 SUB 2 4 

ULE-90130 1 TAL 1 4 

ULE-90130 1 TAL 2 3 

ULE-90130 1 TAL 3 3 

ULE-90130 1 TAL 4 3 

ULE-90130 1 TAL 5 4 

ULE-90130 1 TAL 6 4 

ULE-90130 1 TAL 7 4 

ULE-90130 1 TAL 8 4 

ULE-90130 1 TAL 9 6 

ULE-90130 1 TAL 10 5 

ULE-90130 1 TAL 11 5 

ULE-90130 1 TAL 12 5 

ULE-90130 1 TAL 13 4 

ULE-90130 1 TAL 14 5 

ULE-90130 1 TAL 15 5 

ULE-90130 1 TAL 16 5 

ULE-90130 1 TAL 17 5 

ULE-90130 1 TAL 18 5 

ULE-90130 1 TAL 19 5 

ULE-90130 1 TAL 20 5 

ULE-90130 1 TAL 21 5 

ULE-90130 1 TAL 22 3 

ULE-90130 1 TAL 23 5 

ULE-90130 1 TAL 24 5 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval 

System Wide Exemplar Tram Stop Issued for External Approval Drawings received but not in Drawing List 

Newhaven Road to Haymarket -Leith Sands For Tender Purposes Only 

Newhaven Road to Haymarket -Leith Sands For Tender Purposes Only 

Newhaven Road to Haymarket Tram North Leith Sands (NLE) Substation General Arrangement Issued for External Review 

Newhaven Road to Haymarket Tram North Leith Sands (NLE) Substation Elevations and Sections Issued for External Review 

Newhaven Road to Haymarket- Leith Walk For Tender Purposes Only 

Newhaven Road to Haymarket- Leith Walk For Tender Purposes Only 

Newhaven Road to Haymarket- Cathedral For Tender Purposes Only 

Newhaven Road to Haymarket- Cathedral For Tender Purposes Only 

Haymarket to Roseburn Junction- Haymarket For Tender Purposes Only 

Haymarket to Roseburn Junction- Haymarket For Tender Purposes Only 

Haymarket to Roseburn Junction- Haymarket For Tender Purposes Only 

Haymarket to Roseburn Junction- Russell Road Issued for External Approval 

Haymarket to Roseburn Junction- Russell Road Issued for External Approval 

Haymarket to Roseburn Junction- Russell Road For Tender Purposes Only 

Haymarket to Roseburn Junction- Roseburn Delta For Tender Purposes Only 

Haymarket to Roseburn Junction Issued for External Approval 

Haymarket to Roseburn Junction Issued for External Approval 

Haymarket to Roseburn Junction Issued for External Approval 

Haymarket to Roseburn Junction Issued for External Approval 

Roseburn Junction to Gogarburn - Jenners Depository For Tender Purposes Only 

Roseburn Junction to Gogarburn - Jenners Depository For Tender Purposes Only 

Roseburn Junction to Gogarburn - Bankhead Drive For Tender Purposes Only 

Roseburn Junction to Gogarburn - Bankhead Drive For Tender Purposes Only 

lngliston P & R For Tender Purposes Only 

lngliston P & R For Tender Purposes Only 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 B Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 B Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 B Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 B Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 D Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 D Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 D Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 D Issued for External Approval 
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ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 10 

ULE-90130 TAL 11 

ULE-90130 TAL 12 

ULE-90130 TAL 13 

ULE-90130 TAL 14 

ULE-90130 TAL 15 

ULE-90130 TAL 16 

ULE-90130 TAL 17 

ULE-90130 TAL 18 

ULE-90130 TAL 19 

ULE-90130 TAL 20 

ULE-90130 TAL 21 

ULE-90130 TAL 22 

ULE-90130 TAL 23 

ULE-90130 TAL 24 

ULE-90130 TAL 25 

ULE-90130 TAL 26 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TAL 

ULE-90130 TMG 27 

ULE-90130 TMG 28 

ULE-90130 TMG 29 

ULE-90130 TMG 30 

ULE-90130 TMG 31 

ULE-90130 TMG 32 

ULE-90130 TMG 33 

ULE-90130 TMG 34 

ULE-90130 TMG 35 

ULE-90130 TMG 36 

ULE-90130 TMG 37 

ULE-90130 TMG 38 

ULE-90130 TMG 39 

ULE-90130 TMG 40 

ULE-90130 TMG 41 

ULE-90130 TMG 42 

ULE-90130 TMG 43 

ULE-90130 TMG 44 

ULE-90130 TMG 45 

ULE-90130 TMG 46 

ULE-90130 TMG 47 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

Haymarket to Roseburn Junction Subsection 2A Issued for External Approval 

Haymarket to Roseburn Junction Subsection 2A Issued for External Approval 

Haymarket to Roseburn Junction Subsection 2A Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SA Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SA Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SA Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SA Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SA Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SC Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SC Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SC Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SC Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SC Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SC Issued for External Approval 

Gogar Depot Issued for External Approval 

Gogar Depot Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Leith Walk/Great Junction Street Issued for External Approval 

Leith Walk/Manderston Street,Section 1 8 Issued for External Approval 

Leith Walk/Springfield Street Issued for External Approval 

Leith Walk/8alfour Stop North Junction,Section 18 Issued for External Approval 

Leith Walk/Dalmeny Street,Section 18 Issued for External Approval 

Leith Walk/Pilrig Street Jucntion and Crossing Section 1 8 Junction 20 Issued for External Approval 

Leith Walk/Macdonald Road Jucntion and Crossing Section 1 8 Junction 21 Issued for External Approval 

Leith Walk/Macdonald Road Jucntion and Crossing Section 1 8 Jucntion 21 Issued for External Approval 

Leith Walk/Macdonald Stop South Junction and Crossing Section 1 8 Junction 22 Issued for External Approval 

Leith Walk/Manderston Street Traffaic Signal Ducting Seciton 18 Junciton 16 Issued for External Approval 

Leith Walk/Springfield Street Traffic Signal Ducting Seciton 1 8 Junction 17 Issued for External Approval 

Leith Walk/8alfour Stop North Traffic Signal Ducting Section 1 8 Junction 18 Issued for External Approval 

Leith Walk/Dalmeny Street Traffic Signal Ducting,Section 18 Issued for External Approval 

Leith Walk/Pilrig Street .Traffic Signal Ducting,Section 18 Issued for External Approval 

Leith Walk/MacDonald Road Traffic Signal Ducting Issued for External Approval 

Leith Walk/MacDonald Stop South,Section 18 Issued for External Approval 

Shandwick Place Tram Stops Issued for External Approval 

manor Place/Shandwick Place Jucntion and Crossing Section 1 D Junction 45 Issued for External Approval 

Palmerston Place!Torphichen Street Junction and Crossing Section 1 D Junction 46 Issued for External Approval 

Morrison Street!Torhpichen Place Junction and Crossing Section 1 D Junction 47 Issued for External Approval 

Haymarket Junction Junction and Crossing Section 1 D Junction 48 Issued for External Approval 
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ULE-90130 1 TMG 50 1 

ULE-90130 1 TMG 51 1 

ULE-90130 1 TMG 52 1 

ULE-90130 1 TMG 53 1 

ULE-90130 1 TMG 54 1 

ULE-90130 1 TMG 55 1 

ULE-90130 1 TMG 56 1 

ULE-90130 1 TMG 57 1 

ULE-90130 1 TMG 60 1 

ULE-90130 1 TMG 61 1 

ULE-90130 1 TMG 62 1 

ULE-90130 1 TMG 63 1 

ULE-90130 1 TMG 64 1 

ULE-90130 1 TMG 65 1 

ULE-90130 1 TMG 66 1 

ULE-90130 1 TMG 67 1 

ULE-90130 1 TVA 1 4 

ULE-90130 1 TVA 2 3 
ULE-90130 1 TVA 3 3 
ULE-90130 1 TVA 4 3 
ULE-90130 1 TVA 5 4 

ULE-90130 1 TVA 6 4 
ULE-90130 1 TVA 7 4 

ULE-90130 1 TVA 8 4 

ULE-90130 1 TVA 9 6 
ULE-90130 1 TVA 10 5 
ULE-90130 1 TVA 11 5 
ULE-90130 1 TVA 12 5 
ULE-90130 1 TVA 13 4 

ULE-90130 1 TVA 14 5 
ULE-90130 1 TVA 15 5 
ULE-90130 1 TVA 16 5 
ULE-90130 1 TVA 17 5 
ULE-90130 1 TVA 18 5 
ULE-90130 1 TVA 19 5 
ULE-90130 1 TVA 20 5 
ULE-90130 1 TVA 21 5 
ULE-90130 1 TVA 22 3 
ULE-90130 1 TVA 23 5 
ULE-90130 1 TVA 24 5 
ULE-90130 2 TVA 1 3 
ULE-90130 2 TVA 2 3 
ULE-90130 2 TVA 3 3 
ULE-90130 2 TVA 4 3 
ULE-90130 2 TVA 5 1 

ULE-90130 5 TVA 1 3 
ULE-90130 5 TVA 2 3 
ULE-90130 5 TVA 3 3 
ULE-90130 5 TVA 4 3 
ULE-90130 5 TVA 5 3 
ULE-90130 5 TVA 6 3 
ULE-90130 5 TVA 7 3 
ULE-90130 5 TVA 8 3 
ULE-90130 5 TVA 9 3 
ULE-90130 5 TVA 10 3 
ULE-90130 5 TVA 11 3 
ULE-90130 5 TVA 12 3 
ULE-90130 5 TVA 13 3 
ULE-90130 5 TVA 14 3 
ULE-90130 5 TVA 15 3 
ULE-90130 5 TVA 16 3 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

North St An drew St!St An drew Square Traffic Signal Ducting Section 1 C Junction 29 Issued for External Approval 

South St An drew St!St An drew Square Traffic Signal Ducting Seciton 1 C Junction 30 Issued for External Approval 

South St Andrew ST/Princes St Traffic Signal Ducting Section 1C Junction 31 Issued for External Approval 

South St David St!Princes Street Traffic Signal Ducting Section 1 C Junction 32 Issued for External Approval 

South St David St!St Andrew Square Traffic Signal Ducting Section 1C Junction 33 Issued for External Approval 

St David St!George St Traffic Signal Ducting Section 1 C Junction 34 Issued for External Approval 

North St David St!St An drew Square Traffic Signal Ducting Section 1 C Junction 35 Issued for External Approval 

North St David St!Queen St Traffic Signal Ducting Section 1 C Junction 36 Issued for External Approval 

Lothian Road/Princes Street Traffic Signal Ducting Section 1 D Junction 41 Issued for External Approval 

Queensferry Street/Princes Street Section 1 D Issued for External Approval 

Shandwick Place Puffin Crossing Section 1 D Issued for External Approval 

Shandwick Place Traffic Tram stop Issued for External Approval 

Manor Place/Shandwick Place Issued for External Approval 

Palmerston Place!Torphichen Street Section 1 D Issued for External Approval 

Morrison Street!Torphichen Place Section 1 D Issued for External Approval 

Haymarket Junction Traffic Signal Ducting,Section 1 D Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Newhaven Road to Haymarket Subsection 1A Issued for External Approval 

Track Vertical Alignment Sheet 7 of 24 Issued for External Approval 

Track Vertical Alignment Sheet 8 of 24 Issued for External Approval 

Track Vertical Alignment Sheet 9 of 24 Issued for External Approval 

Newhaven Road to Haymarket Subsection 18 Issued for External Approval 

Newhaven Road to Haymarket Subsection 18 Issued for External Approval 

Newhaven Road to Haymarket Subsection 18 Issued for External Approval 

Newhaven Road to Haymarket Subsection 18 Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1C Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 D Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 D Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 D Issued for External Approval 

Newhaven Road to Haymarket Subsection 1 D Issued for External Approval 

Haymarket to Roseburn Junction Subsection 2A Issued for External Approval 

Haymarket to Roseburn Junction Subsection 2A Issued for External Approval 

Haymarket to Roseburn Junction Subsection 2A Issued for External Approval 

Haymarket to Roseburn Junction Subsection 2A Issued for External Approval 

Haymarket to Roseburn Junction Subsection 2A Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SA Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SA Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SA Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SA Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SA Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 
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ULE-90130 5 TVA 17 3 
ULE-90130 5 TVA 18 3 
ULE-90130 5 TVA 19 3 
ULE-90130 5 TVA 20 3 
ULE-90130 5 TVA 21 3 
ULE-90130 5 TVA 22 3 
ULE-90130 5 TVA 23 3 
ULE-90130 5 TVA 24 3 
ULE-90130 5 TVA 25 3 
ULE-90130 5 TVA 26 3 
ULE-90130 6 TVA 1 3 
ULE-90130 6 TVA 2 3 
ULE-90130 6 TVA 3 1 

ULE-90130 6 TVA 4 1 

ULE-90130 7 TVA 1 3 
ULE-90130 7 TVA 2 3 
ULE-90130 7 TVA 3 3 
ULE-90130 7 TVA 4 3 
ULE-90130 7 TVA 5 3 
ULE-90130 7 TVA 6 3 
ULE-90130 7 TVA 7 3 
ULE-90130 7 TVA 8 3 

lnfraco Proposals Civil App A 

lnfraco Proposals, Civil, Appendix A 

DRAWING NAME STATUS COMMENTS 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 58 Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 5C Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 5C Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 5C Issued for External Approval 

Roseburn Junction to Gogarburn Subsection SC Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 5C Issued for External Approval 

Roseburn Junction to Gogarburn Subsection 5C Issued for External Approval 

Gogar Depot Track Vertical Alignment Sheet 1 of 4 (Section 6) Issued for External Approval 

Gogar Depot Track Vertical Alignment Sheet 2 of 4 (Section 6) Issued for External Approval 

Gogar Depot Track Vertical Alignment Sheet 3 of 4 (Section 6) Issued for External Approval 

Gogar Depot Track Vertical Alignment Sheet 4 of 4 (Section 6) Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 

Gogarburn to Edinburgh Airport Subsection ?A Issued for External Approval 
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