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PLAN SHEET LAYOUTS

STA. 2242+50 TO STA. 2249+50
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STA. 2255+00 TO STA. 2261+00
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PLAN SHEET LAYOUTS

STA. 2261+00 TO STA. 2267+00
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SEGMENT W2

PLAN SHEET LAYOUTS

STA. 2267+00 TO STA. 2273+00
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PLAN SHEET LAYOUTS

STA. 2273+00 TO STA. 2279+50
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PLAN SHEET LAYOUTS

STA. 2279+50 TO STA. 2285+50
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W2

PLAN SHEET LAYOUTS

STA. 2285+50 TO STA. 2291+00
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W2

PLAN SHEET LAYOUTS

STA. 2291+00 TO STA. 2297+00
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SEGMENT W2

PLAN SHEET LAYOUTS

STA. 2297+00 TO STA. 2303+00
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W2

PLAN SHEET LAYOUTS

STA. 2303+00 TO STA. 2308+50
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W2

PLAN SHEET LAYOUTS

STA. 2308+50 TO STA. 2315+00
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W2

PLAN SHEET LAYOUTS

STA. 2315+00 TO STA. 2321+00
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W2

PLAN SHEET LAYOUTS

STA. 2321+00 TO STA. 2327+50
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2350+00 TO STA. 2355+00
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2355+00 TO STA. 2361+00
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2361+00 TO STA. 2366+50

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

M

A

T

C

H

 
L

I
N

E

 
-
 
S

T

A
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3

6

1

+

0

0
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T
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2366+50 TO STA. 2373+00

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

M
A

T
C

H
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I
N

E
 
-
 
S
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5
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2373+00 TO STA. 2378+00

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

M

A

T
C
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SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2378+00 TO STA. 2384+00

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2384+00 TO STA. 2390+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2390+00 TO STA. 2395+50
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2395+50 TO STA. 2401+50

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2401+50 TO STA. 2407+50

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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1
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2407+50 TO STA. 2414+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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T
C

H
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I
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2414+00 TO STA. 2420+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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A

T
C

H
 
L

I
N

E
 
-
 
S

T
A

.
 
2
4
1
4
+

0
0

M
A

T
C

H
 
L

I
N

E
 
-
 
S

T
A

.
 
2
4
2
0
+

0
0



. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

67

202

SYSTEMS W3-SYS-PLN-013PRELIMINARY ENGINEERING

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2420+00 TO STA. 2426+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

M
A

T
C

H
 
L

I
N

E
 
-
 
S

T
A

.
 
2
4
2
0
+

0
0
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A
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2426+00 TO STA. 2432+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

MATCH LINE - STA. 2426+00

M
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T
C

H
 
L

I
N

E
 
-
 
S
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A
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2
+

0
0
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2432+00 TO STA. 2438+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

M

A

T

C

H
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I
N

E
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S

T

A

.
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2438+00 TO STA. 2444+50

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

M
A

T
C

H
 
L

I
N

E
 
-
 
S

T
A

.
 
2
4
3
8
+

0
0
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A
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5
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT W3

PLAN SHEET LAYOUTS

STA. 2444+50 TO STA. 2450+21.71

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

M
A

T
C

H
 
L

I
N

E
 
-
 
S

T
A
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4
4
4
+

5
0
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E
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT OMF

PLAN SHEET LAYOUTS

SHEET 1 OF 3
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NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT OMF

PLAN SHEET LAYOUTS

SHEET 2 OF 3
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WEST-VOLUME 3 (SYSTEMS)

SEGMENT OMF

PLAN SHEET LAYOUTS

SHEET 3 OF 3
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SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

95

202

SYSTEMS TPS-DTL-105PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

TRACTION POWER SYSTEM

SUBSTATION DETAILS

TYPICAL RAIL RETURN BONDING DETAILS
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SYSTEMS TPS-DTL-106PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

TRACTION POWER SYSTEM

SUBSTATION DETAILS

TYPICAL GROUND GRID DETAILS
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SYSTEMS TPS-OLD-003PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

TRACTION POWER SYSTEM

SUBSTATION DETAILS

OMF - ONE LINE DIAGRAM - SHOP
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WEST-VOLUME 3 (SYSTEMS)

TRACTION POWER SYSTEM
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202

SYSTEMS TPS-OLD-004PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

TRACTION POWER SYSTEM

SUBSTATION DETAILS

OMF  - ONE LINE DIAGRAM - YARD
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SYSTEMS TPS-DTL-301PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

TRACTION POWER SYSTEM

SUBSTATION DETAILS

OMF - EQUIPMENT LAYOUT - YARD

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

101

202

SYSTEMS TPS-DTL-401PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

TRACTION POWER SYSTEM

SUBSTATION DETAILS

TPSS FEEDER DISCONNECT SWITCHES
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SYSTEMS TPS-SW11-GSPPRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

TRACTION POWER SYSTEM

SUBSTATION SITE PLANS

TYPICAL SUBSTATION SITE PLAN
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SYSTEMS SYS-OCS-GEN-001PRELIMINARY ENGINEERING
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WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

GENERAL

SYMBOLS, LEGEND, AND GENERAL NOTES
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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SYSTEMS OCS-DTL-101PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS

VERTICAL ELECTRICAL

CLEARANCE REQUIREMENTS

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS OCS-DTL-102PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS

PARAMETERS, TOLERANCES AND

WIRE HEIGHTS
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

106

202

SYSTEMS OCS-DTL-103PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS

SIMPLIFIED PANTOGRAPH

CLEARANCE ENVELOPE
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NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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SYSTEMS OCS-DTL-104PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS

PANTOGRAPH CLEARANCE

TO GROUNDED ITEMS
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS OCS-DTL-105PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS

PANTOGRAPH CLEARANCE

TO LIVE OCS FITTINGS
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SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

109

202

SYSTEMS OCS-DTL-106PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS

STEADY ARM CLEARANCE

SHAPES AND DIMENSIONS
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS OCS-DTL-107PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS

SCAT - CONDUCTOR

PARTICULARS
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202

SYSTEMS OCS-DTL-108PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS

SCAT - STRUCTURE

SPACING
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NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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SYSTEMS OCS-DTL-109PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS
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ALONG TRACK MOVEMENT
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SYSTEMS OCS-DTL-110PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS
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114
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SYSTEMS OCS-DTL-112PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS

SWFT - CONDUCTOR
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WEST-VOLUME 3 (SYSTEMS)
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WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM - DETAILS
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SYSTEMS OCS-TAA-003PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

TYPICAL ARRANGEMENTS AND ASSEMBLIES

SCAT STRUCTURE-CENTER POLE
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WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM
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SYSTEMS OCS-TAA-005PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

TYPICAL ARRANGEMENTS AND ASSEMBLIES

SCAT HEADSPAN
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SYSTEMS OCS-TAA-006PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

TYPICAL ARRANGEMENTS AND ASSEMBLIES

SWFT PULL-OFF & PUSH-OFF STRUCTURE
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WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM
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WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

TYPICAL ARRANGEMENTS AND ASSEMBLIES

SCAT SCISSORS CROSSOVER

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

123

202

SYSTEMS OCS-TAA-010PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

TYPICAL ARRANGEMENTS AND ASSEMBLIES

SCAT UNIVERSAL CROSSOVER

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .
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. .

. . .

.

. .

. . .

.

. .



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

124

202

SYSTEMS OCS-TAA-011PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

TYPICAL ARRANGEMENTS AND ASSEMBLIES

SIMPLE CATENARY SPAN

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

125

202

SYSTEMS OCS-DTL-001PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

TYPICAL ARRANGEMENTS AND ASSEMBLIES

SCAT INSULATED OVERLAP

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .
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. .
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. . .

.

. .

. . .

.

. .



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

126

202

SYSTEMS OCS-DTL-002PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

TYPICAL ARRANGEMENTS AND ASSEMBLIES

SCAT UNINSULATED OVERLAP

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .

.

. .



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

127

202

SYSTEMS OCS-MOC-301PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

MASTER OVERLAP CHART

STA. 2021+96.78 TO STA. 2134+92
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. .



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

128

202

SYSTEMS OCS-MOC-302PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

MASTER OVERLAP CHART

STA. 2134+92 TO STA. 2283+71

M
A

T
C

H
 
L

I
N

E
 
-
 
S
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SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

129

202

SYSTEMS OCS-MOC-303PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

MASTER OVERLAP CHART

STA. 2283+71 TO STA. 2416+31

M
A

T
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H
 
L

I
N

E
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SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

130

202

SYSTEMS OCS-MOC-304PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

MASTER OVERLAP CHART

STA. 2416+31 TO STA. 2450+21.71

M
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SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

131

202

SYSTEMS OCS-MOC-305PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

OVERHEAD CONTACT SYSTEM

MASTER OVERLAP CHART

OMF

. . .

.

. .

. . .

.

. .

. . .
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. .

. . .
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132

202

SYSTEMS SIG-GEN-001PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

GENERAL

SYMBOLS, LEGEND AND GENERAL NOTES

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

. . .

.

. .

. . .
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133

202

SYSTEMS SIG-GEN-002PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

GENERAL

SYMBOLS & LEGEND ROUTE & ASPECT

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

. . .
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. .

. . .
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. .

. . .

.

. .



134

202

SYSTEMS SIG-CLD-001PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2021+96.78 TO STA. 2047+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

. . .
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. .

. . .
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0



135

202

SYSTEMS SIG-CLD-002PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2047+00 TO STA. 2073+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

. . .

.

. .

. . .

.

. .

. . .
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. .
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. . .
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3
+

0
0



136

202

SYSTEMS SIG-CLD-003PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2073+00 TO STA. 2099+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

. . .

.

. .
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9
+

0
0



137

202

SYSTEMS SIG-CLD-004PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2099+00 TO STA. 2125+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

. . .

.

. .

. . .

.

. .

. . .

.

. .
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2
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+
0

0



138

202

SYSTEMS SIG-CLD-005PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2125+00 TO STA. 2151+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

. . .

.

. .

. . .

.

. .

. . .

.

. .

. . .
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. .
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1
+

0
0



139

202

SYSTEMS SIG-CLD-006PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2151+00 TO STA. 2177+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

M
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140

202

SYSTEMS SIG-CLD-007PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2177+00 TO STA. 2231+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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141

202

SYSTEMS SIG-CLD-008PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2231+00 TO STA. 2257+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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142

202

SYSTEMS SIG-CLD-009PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2257+00 TO STA. 2283+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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143

202

SYSTEMS SIG-CLD-010PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2283+00 TO STA. 2309+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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144

202

SYSTEMS SIG-CLD-011PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2309+00 TO STA. 2351+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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145

202

SYSTEMS SIG-CLD-012PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2351+00 TO STA. 2377+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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146

202

SYSTEMS SIG-CLD-013PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2377+00 TO STA. 2403+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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147

202

SYSTEMS SIG-CLD-014PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2403+00 TO STA. 2429+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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148

202

SYSTEMS SIG-CLD-015PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

STA. 2429+00 TO STA. 2450+22.71
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SYSTEMS SIG-CLD-016PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

CONTROL LINE DIAGRAM

OMF

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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SYSTEMS SIG-RAC-001PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

ROUTE AND ASPECT CONTROL LINES

STA. 2021+96.78 TO STA. 2091+00

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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SYSTEMS SIG-RAC-002PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

ROUTE AND ASPECT CONTROL LINES

STA. 2091+00 TO STA. 2161+00
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-RAC-003PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

ROUTE AND ASPECT CONTROL LINES

STA. 2161+00 TO STA. 2249+00

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-RAC-004PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

ROUTE AND ASPECT CONTROL LINES

STA. 2249+00 TO STA. 2316+00

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-RAC-005PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

ROUTE AND ASPECT CONTROL LINES

STA. 2316+00 TO STA. 2386+00

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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SYSTEMS SIG-RAC-006PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

ROUTE AND ASPECT CONTROL LINES

STA. 2386+00 TO STA. 2450+22.71
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202

SYSTEMS SIG-RAC-007PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

ROUTE AND ASPECT CONTROL LINES

STA. 2386+00 TO STA. 2450+22.71

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-RLT-001PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

TYPICAL ROUTE AND LOCKING TABLE

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-001PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

TYPICAL RAIL BONDING DETAIL - JOINTED

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN



159
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SYSTEMS SIG-DTL-002PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

RAIL BONDING DETAIL - DIAMOND XOVER

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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SYSTEMS SIG-DTL-003PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

SINGLE RAIL TRACK CIRCUIT RAIL BONDING

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-004PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

TRANSIT SIGNALS

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-005PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

WAYSIDE HIGH SIGNALS

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-006PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

TYP LOCAL CONTROL PANEL FACEPLATE

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-007PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

TYP INTERLOCKING LCP NOMENCLATURE

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-008PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

TWC LOOP ANTENA

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-009PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

IMPEDANCE BOND MOUNTING - PLINTH

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-010PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

EQUIPMENT DETAILS

BOOTLEG JUNCTION BOX INSTALLATION

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-101PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

GRADE CROSSING EQUIPMENT

ARRANGEMENT & INSTALLATION DETAILS

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-201PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

PEDESTRIAN CROSSING EQUIPMENT

PEDESTRIAN CROSSING BELL & FLASHER

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-202PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

PEDESTRIAN CROSSING EQUIPMENT

CONTROLLER CABINET

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-203PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

PEDESTRIAN CROSSING EQUIPMENT

SECOND TRAIN WARNING PEDESTRIAN SIGN

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

. . .
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202

SYSTEMS SIG-DTL-204PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

PEDESTRIAN CROSSING EQUIPMENT

PEDESTRIAN WARNING SIGN DETAILS

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

. . .
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202

SYSTEMS SIG-DTL-301PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

750VDC SWTICH HEATER DETAILS

TYPICAL CONTROLLER CIRCUIT

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-302PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

750VDC SWTICH HEATER DETAILS

WAYSIDE CONTROL CABINET

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

. . .
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202

SYSTEMS SIG-DTL-303PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

750VDC SWTICH HEATER DETAILS

TYPICAL POLE MOUNTED CASE LAYOUT

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-304PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

750VDC SWTICH HEATER DETAILS

BALLASTED AND DIRECT FIXATION DETAIL

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-401PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

SWITCH MACHINE DETAILS

5F POWER SWITCH MACHINE

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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202

SYSTEMS SIG-DTL-402PRELIMINARY ENGINEERING

WEST-VOLUME 3 (SYSTEMS)

SIGNAL SYSTEM

SWITCH MACHINE DETAILS

MODEL 6 SWITCH MACHINE

SHEET
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SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN
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NOT TO SCALE
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MFR MANUFACTURER
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PT POTENTIAL TRANSFORMER
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COMMUNICATION SYSTEMS

CCTV

DESCRIPTIONSYMBOL

SECURITY SYSTEM CARD ACCESS READER

CLOSED CIRCUIT TV CAMERA

EMERGENCY TELEPHONE HANDSET

PAGING SPEAKER, POLE MOUNTED, BI-DIRECTIONAL

PA SPEAKER, SURFACE MOUNTED CEILING TYPE

SECURITY ALARM DOOR SWITCH

NOTES:

1. THE BLOCK DIAGRAMS, QUANTITY AND SIZE OF DEVICES

REPRESENT A SUGGESTED ARRANGEMENT BASED UPON

SELECTED STANDARD COMPONENTS OF COMMUNICATIONS

EQUIPMENT. MODIFICATIONS ACCEPTABLE TO THE ENGINEER

MAY BE MADE BY THE CONTRACTOR TO ACCOMMODATE

EQUIPMENT ACTUALLY PURCHASED. THE BASIC SEQUENCE

FUNCTION AND METHOD OF CONTROL MUST BE MAINTAINED

AS INDICATED ON THE DRAWINGS AND/OR SPECIFICATIONS.

3

E-5

SECTION

3

1" = 1"

E-5

SUBTITLE

2

E-2

DETAIL

2

1" = 1"

E-2

SUBTITLE

DETAIL SYMBOL

SYMBOL WHERE DETAIL IS DRAWN

SYMBOL WHERE THERE IS A DETAIL

SECTION SYMBOL

SYMBOL WHERE SECTION IS DRAWN

SYMBOL WHERE THERE IS A SECTION

SHEET NO. WHERE

SECTION IS DRAWN

SHEET NO. WHERE

SECTION IS TAKEN

SHEET NO. WHERE

DETAIL IS DRAWN

SHEET NO. WHERE

THERE IS A DETAIL

ACR ACCESS CARD READER
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CCTV

COMM

CATEGORY 6 CABLE

CLOSED CIRCUIT TELEVISION
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DSP DIGITAL SIGNAL PROCESSOR

IB INBOUND

MCC MAIN COMMUNCATION CABINET

MIC MICROPHONE

OB OUTBOUND

ODU OUTDOOR UNIT

PA PUBLIC ADDRESS

PCC PLATFORM COMMUNICATION CABINET

PLC PROGRAMMABLE LOGICAL CONTROLLER

PTT PUSH-TO-TALK

PTZ PAN-TILT-ZOOM CAMERA

SCU STATION CONTROL UNIT

SCADA SUPERVISORY CONTROL AND DATA

ACQUISITION
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GENERAL NOTES:

1. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF

GREEN LINE COMMUNICATION SYSTEMS AS TYPICALLY

INSTALLED AND IN CURRENT OPERATION; INDIVIDUAL

SITES MAY VARY SOMEWHAT.

2. THIS DRAWING IS A LOGICAL SCHEMATIC DIAGRAM AND

IS NOT INTENDED TO SHOW INDIVIDUAL COMPONENTS,

CABLE RUNS, ETC.

KEYNOTES:

1. SITE AND ALL COMPONENTS WITHIN ARE EXISTING;

CONTRACTOR SHALL EXPAND AND/OR PROVIDE

LICENSES, PROGRAMMING, ETC. NECESSARY TO

INCORPORATE ALL NEW FIELD SUBSYSTEMS AND

DEVICES.

2. EXISTING FACILITIES AND SUBSYSTEMS.

3. RADIO SYSTEM CONSISTS OF EXISTING 800-MHz

REGIONAL RADIO (ARMER) SYSTEM, ON WHICH METRO

TRANSIT HAS TALK GROUPS FOR OPERATIONAL

SERVICE.

4. NEW ITEMS TO BE PROVIDED BY OTHERS.

5. WIRELESS 800-MHz RADIO LINKS.

COMMUNICATIONS OVERVIEW

1

FIREWALL

FIREWALL

1 1

2

2
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3

4

MOTOROLA UNIT

RADIO CONTROL

EMERGENCY

TELEPHONES
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SIMULATOR
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GENERAL NOTES:

1. DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR’S DESIGN,

WHICH SHALL BE SUBMITTED THROUGH SHOP  DRAWING REVIEW

PROCESS; SYSTEM AND COMPONENTS SHOULD NOT BE

CONSTRUCTED DIRECTLY FROM THIS  DRAWING.

2. DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS OF

DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN

DRAWINGS.

3. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE CCTV

SYSTEM WITH FIELD SITES SHOWN IN TYPICAL  CONFIGURATION;

REFERENCE INDIVIDUAL STATION DRAWINGS AND DETAIL SHEETS FOR

MORE DETAILED INSTALLATION AND CONFIGURATION INFORMATION.

4. NOT ALL LOCATIONS WHERE CCTV CAMERAS WILL BE INSTALLED ARE

SHOWN IN THIS DIAGRAM.
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COMMUNICATIONS SYSTEM

SYSTEMWIDE BLOCK DIAGRAMS

CCTV SYSTEM OVERVIEW

CCTV SYSTEM OVERVIEW

1

KEYNOTES:

1. ALL ITEMS AT RCC AND EBC ARE EXISTING.  CONTRACTOR SHALL

EXPAND HEAD END SYSTEMS TO THE EXTENT NECESSARY TO

PROVISION ALL NEW SWLRT CAMERAS ON CCTV HEADEND SYSTEM,

AND FURNISH ADDITIONAL NVR STORAGE TO ACCOMMODATE ALL NEW

SWLRT CAMERAS.

2. PARKING RAMPS AND LOTS MAY REQUIRE A SEPARATE CABINET AND

NETWORK SWITCH TO ACCOMMODATE MINIMUM CABLE LENGTHS;

THESE CABINETS ARE NOT SHOWN ON THIS DRAWING.
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STATION COMMUNICATION CABINET
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CTS BACKBONE

10-Gb/s
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GENERAL NOTES:

1. DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR’S DESIGN, WHICH

SHALL BE SUBMITTED THROUGH SHOP DRAWING REVIEW PROCESS;

SYSTEM AND COMPONENTS SHALL NOT BE CONSTRUCTED DIRECTLY

FROM THIS DRAWING.

2. DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS OF

DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN DRAWINGS.

3. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE ACCESS

CONTROL SYSTEM WITH FIELD SITES SHOWN IN TYPICAL CONFIGURATION;

REFERENCE INDIVIDUAL STATION DRAWINGS AND DETAIL SHEETS FOR

MORE DETAILED INSTALLATION AND CONFIGURATION INFORMATION.
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KEYNOTES:

1. ALL ITEMS AT RCC AND EBC ARE EXISTING.  CONTRACTOR SHALL PROVIDE

PROGRAMMING FOR ALL NEW ACCESS CONTROLLERS AND ACCESS CARD

READERS, AND WORK WITH MET COUNCIL TO THE EXTENT NECESSARY TO

PROVISION ALL NEW SWLRT STATION ACCESS CARD READERS ON

EXISTING GE FACILITY COMMANDER SYSTEM.

ACCESS CONTROL SYSTEM OVERVIEW

1



SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

190

202

SYSTEMS COM-SWB-004PRELIMINARY ENGINEERING

WEST - VOLUME 3 (SYSTEMS)

COMMUNICATIONS SYSTEM

SYSTEMWIDE BLOCK DIAGRAMS

SCADA SYSTEM OVERVIEW

TYPICAL STATION

RAIL CONTROL CENTER

TO/FROM:

BLUE LINE LRT SCADA I/O POINTS

GREEN LINE LRT SCADA I/O POINTS

NORTHSTAR SCADA I/O POINTS

EXISTING RCC SCADA INTERFACES

BACKBONE

IP NETWORK

10-Gb/s

BASE-LX

EMERGENCY BACKUP CENTER

SCADA GUI

OPERATOR

WORKSTATIONS/

SCADA AND CONTROL

SYSTEM

SCADA

HEADEND SERVER

SCADA GUI

OPERATOR

WORKSTATIONS/

SCADA AND CONTROL

SYSTEM

BACKUP SCADA

HEADEND SERVER

S
C

A
D

A
 
P

L
C

S/C HOUSE SCADA

POINTS

S
C

A
D

A

P
E

T
 
B

L
O

C
K

TO PLATFORM

SCADA POINTS

ETEL

TVM

STATION POWER STATUS

ELEVATOR STATUS

S
C

A
D

A

T
E

R
M

I
N

A
L

B
L
O

C
K

TO TPSS OR SIGNAL HOUSE

SCADA POINTS

COMM EQUIPMENT STATUS

INTRUSION

HIGH-LOW TEMP

OTHER

COMM EQUIPMENT STATUS

INTRUSION

HIGH-LOW TEMP

OTHER

SCADA

OVERVIEW

DISPLAY

1000

BASE-TX

F
D

P

CTS BACKBONE

CORE IP/SONET

NODE

1
0
-
G

b
/
s
 
B

A
S

E
-
L
X

1
0
0
0
 
B

A
S

E
-
T

X

1000 BASE-TX

10-Gb/s

SONET

R
C

C

D
I
S

T
R

I
B

U
T

I
O

N

I
P

 
S

W
I
T

C
H

 
“
B

”

R
C

C

D
I
S

T
R

I
B

U
T

I
O

N

I
P

 
S

W
I
T

C
H

 
“
A

”

1000

BASE-TX

F
D

P

CTS BACKBONE

CORE IP/SONET

NODE

1
0

-
G

b
/
s
 
B

A
S

E
-
L
X

1
0
0
0
 
B

A
S

E
-
T

X

1000 BASE-TX

10-Gb/s

SONET

E
B

C

D
I
S

T
R

I
B

U
T

I
O

N

I
P

 
S

W
I
T

C
H

 
“
B

”

E
B

C

D
I
S

T
R

I
B

U
T

I
O

N

I
P

 
S

W
I
T

C
H

 
“
A

”

TO/FROM:

BLUE LINE LRT SCADA I/O POINTS

GREEN LINE LRT SCADA I/O POINTS

NORTHSTAR SCADA I/O POINTS

EXISTING EBC SCADA INTERFACES

STATION COMMUNICATION CABINET

PLATFORM

F
D

P

TYPICAL TPSS OR SIGNAL HOUSE

F
D

P

P
L
A

T
F

O
R

M

D
I
S

T
R

I
B

U
T

I
O

N

I
P

 
N

E
T

W
O

R
K

S
W

I
T

C
H

D
I
S

T
R

I
B

U
T

I
O

N

I
P

 
N

E
T

W
O

R
K

S
W

I
T

C
H

F
D

P

SIGNAL/COMMUNICATION HOUSE

C
T

S
 
B

A
C

K
B

O
N

E

I
P

/
S

O
N

E
T

 
N

O
D

E

(
M

A
S

T
E

R
 
S

C
R

O
N

L
Y

)

10-Gb/s

BASE-LX

1000

BASE-FX

F
D

P

S
C

A
D

A
 
P

L
C

S
/
C

 
H

O
U

S
E

D
I
S

T
R

I
B

U
T

I
O

N

I
P

 
N

E
T

W
O

R
K

S
W

I
T

C
H

S
C

A
D

A
 
P

L
C

S
C

A
D

A

T
E

R
M

I
N

A
L

B
L
O

C
K

GENERAL NOTES:

1. DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR’S

DESIGN, WHICH SHALL BE SUBMITTED THROUGH SHOP DRAWING

REVIEW PROCESS; SYSTEM AND COMPONENTS SHALL NOT BE

CONSTRUCTED DIRECTLY FROM THIS DRAWING.

2. DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS OF

DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN

DRAWINGS.

3. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE FARE

COLLECTION SYSTEM WITH FIELD SITES SHOWN IN TYPICAL

CONFIGURATION; REFERENCE INDIVIDUAL STATION DRAWINGS

AND DETAIL SHEETS FOR MORE DETAILED INSTALLATION AND

CONFIGURATION INFORMATION.

4. SCADA POINTS SHOWN ON THIS DRAWING ARE AN ARBITRARY

SAMPLE OF POINTS; SEE SPECIFCATION DOCUMENTS FOR

ACTUAL REQUIRED LIST OF SCADA POINTS.

1

SCADA SYSTEM OVERVIEW

1

KEYNOTES:

1. ALL ITEMS AT RCC AND EBC ARE EXISTING.  CONTRACTOR SHALL

EXPAND HEAD END SYSTEMS AND PROVIDE SCADA

PROGRAMMING TO THE EXTENT NECESSARY TO PROVISION ALL

NEW SWLRT SCADA POINTS, ALARMS AND CONTROLS ON SCS

CENTRAL CONTROL SYSTEM.

2. TYPICAL SIGNAL-COMMUNICATION HOUSE CONTAINS 15-20

DISCREET AND 3 ANALOG I/O SCADA POINTS.

3. TYPICAL STATION COMMUNICATION CABINET CONTAINS 25-30

DISCREET AND 1-2 ANALOG I/O SCADA POINTS.

4. TYPICAL SIGNAL HOUSE CONTAINS 10-15 DISCREET AND 1-2

ANALOG SCADA POINTS.

5. TYPICAL TPSS CONTAINS 140 DISCREET SCADA I/O POINTS, (10 OF

WHICH ARE CONTROLS, THE REST ARE INDICATIONS) AND 10

ANALOG SCADA INDICATIONS.

2

3

4

5
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GENERAL NOTES:

1. DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR’S DESIGN,

WHICH SHALL BE SUBMITTED THROUGH SHOP DRAWING REVIEW

PROCESS; SYSTEM AND COMPONENTS SHALL NOT BE

CONSTRUCTED DIRECTLY FROM THIS DRAWING.

2. DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS OF

DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN

DRAWINGS.

3. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE PA/VMS

SYSTEM WITH FIELD SITES SHOWN IN TYPICAL CONFIGURATION;

REFERENCE INDIVIDUAL STATION DRAWINGS AND DETAIL SHEETS

FOR MORE DETAILED INSTALLATION AND CONFIGURATION

INFORMATION.
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PA/VMS SYSTEM OVERVIEW

1

KEYNOTES:

1. ALL ITEMS AT RCC AND EBC ARE EXISTING.  CONTRACTOR SHALL

EXPAND HEAD END SYSTEMS AND PROVIDE PROGRAMMING TO

THE EXTENT NECESSARY TO PROVISION ALL NEW SWLRT

STATION PA/VMS SYSTEMS ON PA/VMS HEADEND SYSTEM.

2. STATION CONTROL PANEL SHALL BE PROVIDED WITH LOCKABLE

DOOR SET INTO COMMUNICATION CABINET ON PLATFORMS;

KEYING SHALL MATCH EXISTING METRO TRANSIT LRT SCP LOCKS.

2
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GENERAL NOTES:

1. DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR’S DESIGN,

WHICH SHALL BE SUBMITTED THROUGH SHOP DRAWING REVIEW

PROCESS; SYSTEM AND COMPONENTS SHALL NOT BE

CONSTRUCTED DIRECTLY FROM THIS DRAWING.

2. DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS OF

DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN

DRAWINGS.

3. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE

TELEPHONE SYSTEM WITH FIELD SITES SHOWN IN TYPICAL

CONFIGURATION; REFERENCE INDIVIDUAL STATION DRAWINGS AND

DETAIL SHEETS FOR MORE DETAILED INSTALLATION AND

CONFIGURATION INFORMATION.
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KEYNOTES:

1. ALL ITEMS AT RCC AND EBC ARE EXISTING.  CONTRACTOR SHALL

PROVIDE LICENSES FOR ALL NEW PHONES, AND WORK WITH MET

COUNCIL TO THE EXTENT NECESSARY TO PROVISION ALL NEW

SWLRT STATION TELEPHONES ON EXISTING MITEL PHONE SYSTEM.

TELEPHONE SYSTEM OVERVIEW

1
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GENERAL NOTES:

1. DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR’S

DESIGN, WHICH SHALL BE SUBMITTED THROUGH SHOP

DRAWING REVIEW PROCESS; SYSTEM AND COMPONENTS SHALL

NOT BE CONSTRUCTED DIRECTLY FROM THIS DRAWING.

2. DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS

OF DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN

DRAWINGS.

3. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE FARE

COLLECTION SYSTEM WITH FIELD SITES SHOWN IN TYPICAL

CONFIGURATION; REFERENCE INDIVIDUAL STATION DRAWINGS

AND DETAIL SHEETS FOR MORE DETAILED INSTALLATION AND

CONFIGURATION INFORMATION.
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KEYNOTES:

1. ALL ITEMS AT RCC AND EBC ARE EXISTING.  CONTRACTOR

SHALL EXPAND HEAD END SYSTEMS AND PROVIDE SCADA

PROGRAMMING TO THE EXTENT NECESSARY TO PROVISION ALL

NEW SWLRT FARE COLLECTION POINTS ON SCADA HEADEND

SYSTEM.

FARE COLLECTION SYSTEM OVERVIEW

1
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IP/SONET NETWORK

NODE

PUBLIC ADDRESS

CONTROLLER

SCADA PLC

CTS FIBER

DISTRIBUTION PANEL

SPUR SITE MODULES

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PUBLIC ADDRESS

AMPLIFIERS (2)

ACCESS CONTROLLER

STATION PBX

IP TELEPHONE

STATION COMM PANEL

(PTT MIC AND PA/VMS

PRESETS)

CCTV CAMERAS (12)

VARIABLE MESSAGE

SIGNS (6)

TICKET VENDING

MACHINES (4/2)

PA SPEAKERS (40)

EMERGENCY

TELEPHONES (1)

VALIDATORS (2)

NOISE SENSING

MICROPHONES (2)

STATION

COMMUNICATION

EQUIPMENT

STATION PLATFORM

CAT-6

14-AWG

CAT-6

14-AWG

SIGNAL SYSTEM

EQUIPMENT

12-SMFO

SMFO

SMFO

SIGNAL/COMMUNICATION HOUSE

TERMINAL

SERVER

VITAL PROCESSOR /

(BY OTHERS)

RS-422

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

STATION

COMMUNICATION

CABINET

SMFO

CAT-6

14-AWG

SCADA PLC

STATION PBX

IP TELEPHONE

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PARK AND RIDE

COMM CABINETS

SMFO

CCTV CAMERAS (24)

EMERGENCY

TELEPHONES (6)

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PARK AND RIDE

COMM CABINETS

SMFO

CCTV CAMERAS (24)

EMERGENCY

TELEPHONES (6)
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202

SYSTEMS COM-SLD-001PRELIMINARY ENGINEERING

WEST - VOLUME 3 (SYSTEMS)

COMMUNICATIONS SYSTEM

SINGLE LINE DIAGRAMS

SHEET 1 OF 4

GENERAL NOTES:

1. QUANTITIES SHOWN IN PARENTHESES ();

WHERE NO NUMBER IS PROVIDED, THE

QUANTITY OF THOSE ITEMS IS ONE.

2. WHERE TWO QUANTITIES ARE SHOWN

(EXAMPLE: (6/4)), THE FIRST NUMBER IS THE

TOTAL QUANTITY AND THE SECOND NUMBER

IS THE INITIAL QUANTITY.  THE REMAINING

ITEMS ARE FUTURE ITEMS.

3. ALL STATION SIGNAL/COMMUNICATION

HOUSES AND COMMUNICATION CABINETS

SHALL BE EQUIPPED WITH A DEDICATED

COMMUNICATIONS UPS THAT PROVIDES 4

HOURS OF BATTERY BACKUP TIME TO ALL

COMMUNICATIONS ELEMENTS.

4. COMMUNICATIONS EQUIPMENT AT TPSS,

SIGNAL HOUSES, AND MCC HOUSES SHALL

BE POWERED USING ON-SITE BATTERY

BACKUP SYSTEM.



144-SMFO 144-SMFO 144-SMFO

TO OPUS

STATION

144-SMFO 144-SMFO

TO CITY WEST

STATION

144-SMFO144-SMFO

TOWN CENTER

STATION

CTS FIBER

DISTRIBUTION PANEL

BACKBONE MODULES

CTS BACKBONE

IP/SONET NETWORK

NODE

PUBLIC ADDRESS

CONTROLLER

SCADA PLC

CTS FIBER

DISTRIBUTION PANEL

SPUR SITE MODULES

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PUBLIC ADDRESS

AMPLIFIERS (2)

ACCESS CONTROLLER

STATION PBX

IP TELEPHONE

STATION COMM PANEL

(PTT MIC AND PA/VMS

PRESETS)

CCTV CAMERAS (12)

VARIABLE MESSAGE

SIGNS (6)

TICKET VENDING

MACHINES (4/2)

PA SPEAKERS (40)

EMERGENCY

TELEPHONES (1)

VALIDATORS (2)

NOISE SENSING

MICROPHONES (2)

STATION

COMMUNICATION

EQUIPMENT

STATION PLATFORM

CAT-6

14-AWG

CAT-6

14-AWG

SIGNAL SYSTEM

EQUIPMENT

12-SMFO

SMFO

SMFO

SIGNAL/COMMUNICATION HOUSE

TERMINAL

SERVER

VITAL PROCESSOR /

(BY OTHERS)

RS-422

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

STATION

COMMUNICATION

CABINET

SMFO

AUDIO BRIDGING PANEL

CAT-6

14-AWG

FIBER DISTRIBUTION

PANEL

PBX IP

TELEPHONE

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

EMERGENCY

TELEPHONES

TPSS

SW16,SW17,SW18

FIBER DISTRIBUTION

PANEL

PBX IP

TELEPHONE

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

SCADA PLC

SIGNAL HOUSES

TECHNOLOGY DR XING

VIKING DR XING

PRAIRIE CENTER DR

TERMINAL

SERVER

SIGNAL SYSTEM

PROCESSOR(S)

RS-422

SMFO

SMFO

CCTV CAMERA

ACCESS CONTROL

ACCESS CONTROL

CAT-6

CAT-6

TPSS MASTER

CONTROLLER

TRANSFER TRIP

SMFO

(SEE DRAWING

COM-SLD-003)

SCADA PLC

STATION PBX

IP TELEPHONE

GOLDEN TRIANGLE

STATION

CTS FIBER

DISTRIBUTION PANEL

BACKBONE MODULES

CTS BACKBONE

IP/SONET NETWORK

NODE

PUBLIC ADDRESS

CONTROLLER

SCADA PLC

CTS FIBER

DISTRIBUTION PANEL

SPUR SITE MODULES

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PUBLIC ADDRESS

AMPLIFIERS (2)

ACCESS CONTROLLER

STATION PBX

IP TELEPHONE

STATION COMM PANEL

(PTT MIC AND PA/VMS

PRESETS)

CCTV CAMERAS (12)

VARIABLE MESSAGE

SIGNS (6)

TICKET VENDING

MACHINES (4/2)

PA SPEAKERS (40)

EMERGENCY

TELEPHONES (1)

VALIDATORS (2)

NOISE SENSING

MICROPHONES (2)

STATION

COMMUNICATION

EQUIPMENT

STATION PLATFORM

CAT-6

14-AWG

CAT-6

14-AWG

SIGNAL SYSTEM

EQUIPMENT

12-SMFO

SMFO

SMFO

SIGNAL/COMMUNICATION HOUSE

TERMINAL

SERVER

VITAL PROCESSOR /

(BY OTHERS)

RS-422

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

STATION

COMMUNICATION

CABINET

SMFO

AUDIO BRIDGING PANEL

CAT-6

14-AWG

SCADA PLC

STATION PBX

IP TELEPHONE

TO SOUTHWEST

STATION

TO MITCHELL

STATION

(SEE DRAWING

COM-SLD-001)

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PARK AND RIDE #2

COMM CABINETS

SMFO

CCTV CAMERAS (10)

EMERGENCY

TELEPHONES (2)

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PARK AND RIDE #1

COMM CABINETS

SMFO

CCTV CAMERAS (10)

EMERGENCY

TELEPHONES (2)
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SYSTEMS COM-SLD-002PRELIMINARY ENGINEERING

WEST - VOLUME 3 (SYSTEMS)

COMMUNICATIONS SYSTEM

SINGLE LINE DIAGRAMS

SHEET 2 OF 4

GENERAL NOTES:

1. QUANTITIES SHOWN IN PARENTHESES ();

WHERE NO NUMBER IS PROVIDED, THE

QUANTITY OF THOSE ITEMS IS ONE.

2. WHERE TWO QUANTITIES ARE SHOWN

(EXAMPLE: (6/4)), THE FIRST NUMBER IS

THE TOTAL QUANTITY AND THE SECOND

NUMBER IS THE INITIAL QUANTITY.  THE

REMAINING ITEMS ARE FUTURE ITEMS.

3. ALL STATION SIGNAL/COMMUNICATION

HOUSES AND COMMUNICATION CABINETS

SHALL BE EQUIPPED WITH A DEDICATED

COMMUNICATIONS UPS THAT PROVIDES 4

HOURS OF BATTERY BACKUP TIME TO

ALL COMMUNICATIONS ELEMENTS.

4. COMMUNICATIONS EQUIPMENT AT TPSS,

SIGNAL HOUSES, AND MCC HOUSES

SHALL BE POWERED USING ON-SITE

BATTERY BACKUP SYSTEM.



144-SMFO 144-SMFO 144-SMFO

144-SMFO 144-SMFO 144-SMFO144-SMFO

CITY WEST

STATION

CTS FIBER

DISTRIBUTION PANEL

BACKBONE MODULES

CTS BACKBONE

IP/SONET NETWORK NODE

PUBLIC ADDRESS

CONTROLLER

SCADA PLC

CTS FIBER

DISTRIBUTION PANEL

SPUR SITE MODULES

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PUBLIC ADDRESS

AMPLIFIERS (2)

ACCESS CONTROLLER

STATION PBX

IP TELEPHONE

STATION COMMUNICATION

PANEL

(PTT MIC AND PA/VMS

PRESETS)

CCTV CAMERAS (12)

VARIABLE MESSAGE

SIGNS (6)

TICKET VENDING

MACHINES (4/2)

PA SPEAKERS (40)

EMERGENCY

TELEPHONES (1)

VALIDATORS (2)

NOISE SENSING

MICROPHONES (2)

STATION

COMMUNICATION

EQUIPMENT

STATION PLATFORM

CAT-6

14-AWG

CAT-6

14-AWG

SIGNAL SYSTEM

EQUIPMENT

12-SMFO

SMFO

SMFO

SIGNAL/COMMUNICATION HOUSE

TERMINAL

SERVER

VITAL PROCESSOR /

NON-VITAL PROCESSOR

(BY OTHERS)

RS-422

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

STATION

COMMUNICATION

CABINET

SMFO

AUDIO BRIDGING PANEL

CAT-6

14-AWG

FIBER DISTRIBUTION

PANEL

PBX IP

TELEPHONE

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

EMERGENCY

TELEPHONES

TPSS

SW13,SW14,SW15

FIBER DISTRIBUTION

PANEL

PBX IP

TELEPHONE

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

SCADA PLC

SIGNAL HOUSE

BREN RD E XING

TERMINAL

SERVER

SIGNAL SYSTEM

PROCESSOR(S)

RS-422

SMFO

SMFO

CCTV CAMERA

ACCESS CONTROL

ACCESS CONTROL

CAT-6

CAT-6

TPSS MASTER

CONTROLLER

TRANSFER TRIP

SMFO

SCADA PLC

STATION PBX

IP TELEPHONE

OPUS

STATION

CTS FIBER

DISTRIBUTION PANEL

BACKBONE MODULES

CTS BACKBONE

IP/SONET NETWORK NODE

PUBLIC ADDRESS

CONTROLLER

SCADA PLC

CTS FIBER

DISTRIBUTION PANEL

SPUR SITE MODULES

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PUBLIC ADDRESS

AMPLIFIERS (2)

ACCESS CONTROLLER

STATION PBX

IP TELEPHONE

STATION COMMUNICATION

PANEL

(PTT MIC AND PA/VMS

PRESETS)

CCTV CAMERAS (12)

VARIABLE MESSAGE

SIGNS (6)

TICKET VENDING

MACHINES (4/2)

PA SPEAKERS (40)

EMERGENCY

TELEPHONES (1)

VALIDATORS (2)

NOISE SENSING

MICROPHONES (2)

STATION

COMMUNICATION

EQUIPMENT

STATION PLATFORM

CAT-6

14-AWG

CAT-6

14-AWG

SIGNAL SYSTEM

EQUIPMENT

12-SMFO

SMFO

SMFO

SIGNAL/COMMUNICATION HOUSE

TERMINAL

SERVER

VITAL PROCESSOR /

NON-VITAL PROCESSOR

(BY OTHERS)

RS-422

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

STATION

COMMUNICATION

CABINET

SMFO

AUDIO BRIDGING PANEL

CAT-6

14-AWG

SCADA PLC

STATION PBX

IP TELEPHONE

SMFO SMFO

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PARK AND RIDE

COMM CABINETS

SMFO

CCTV CAMERAS (10)

EMERGENCY

TELEPHONES (2)

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PARK AND RIDE

COMM CABINETS

SMFO

CCTV CAMERAS (10)

EMERGENCY

TELEPHONES (2)

TO GOLDEN TRIANGLE

STATION

TO TOWN CENTER

STATION

(SEE DRAWING

COM-SLD-002)

TO SHADY OAK

STATION

TO O&M

FACILITY

(SEE DRAWING

COM-SLD-004)
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SYSTEMS COM-SLD-003PRELIMINARY ENGINEERING

WEST - VOLUME 3 (SYSTEMS)

COMMUNICATIONS SYSTEM

SINGLE LINE DIAGRAMS

SHEET 3 OF 4

GENERAL NOTES:

1. QUANTITIES SHOWN IN PARENTHESES (); WHERE

NO NUMBER IS PROVIDED, THE QUANTITY OF

THOSE ITEMS IS ONE.

2. WHERE TWO QUANTITIES ARE SHOWN (EXAMPLE:

(6/4)), THE FIRST NUMBER IS THE TOTAL

QUANTITY AND THE SECOND NUMBER IS THE

INITIAL QUANTITY.  THE REMAINING ITEMS ARE

FUTURE ITEMS.

3. ALL STATION SIGNAL/COMMUNICATION HOUSES

AND COMMUNICATION CABINETS SHALL BE

EQUIPPED WITH A DEDICATED COMMUNICATIONS

UPS THAT PROVIDES 4 HOURS OF BATTERY

BACKUP TIME TO ALL COMMUNICATIONS

ELEMENTS.

4. COMMUNICATIONS EQUIPMENT AT TPSS, SIGNAL

HOUSES, AND MCC HOUSES SHALL BE POWERED

USING ON-SITE BATTERY BACKUP SYSTEM.



144-SMFO 144-SMFO 144-SMFO

144-SMFO 144-SMFO 144-SMFO144-SMFO

OPERATIONS AND

MAINTENANCE FACILITY

CTS FIBER

DISTRIBUTION PANEL

BACKBONE MODULES

CTS BACKBONE

IP/SONET NETWORK NODE

CTS SITE DISTRIBUTION

IP NETWORK SWITCH “B”

WORKSTATIONS

CTS FIBER

DISTRIBUTION PANEL

SPUR SITE MODULES

CTS SITE DISTRIBUTION

IP NETWORK SWITCH “A”

SERVERS

ENVIRONMENTAL

MONITORING

PRINTERS

NETWORK ATTACHED

STORAGE

CAT-6

12-SMFO

SMFO

SMFO

SERVER

ROOM

FIBER DISTRIBUTION

PANEL

PBX IP

TELEPHONE

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

EMERGENCY

TELEPHONES

TPSS

SW11,SW12

SMFO

CCTV CAMERA

ACCESS CONTROL

CAT-6

TPSS MASTER

CONTROLLER

TRANSFER TRIP

SMFO

SMFO

FIBER DISTRIBUTION

PANEL

PBX IP

TELEPHONE

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

SCADA PLC

SIGNAL HOUSES

SMETANA RD

K-TEL DRIVE XING

TERMINAL

SERVER

SIGNAL SYSTEM

PROCESSOR(S)

RS-422

SMFO

ACCESS CONTROL

CAT-6

SHADY OAK

STATION

CTS FIBER

DISTRIBUTION PANEL

BACKBONE MODULES

CTS BACKBONE

IP/SONET NETWORK NODE

PUBLIC ADDRESS

CONTROLLER

SCADA PLC

CTS FIBER

DISTRIBUTION PANEL

SPUR SITE MODULES

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PUBLIC ADDRESS

AMPLIFIERS (2)

ACCESS CONTROLLER

STATION PBX

IP TELEPHONE

STATION COMMUNICATION

PANEL

(PTT MIC AND PA/VMS

PRESETS)

CCTV CAMERAS (12)

VARIABLE MESSAGE

SIGNS (6)

TICKET VENDING

MACHINES (4/2)

PA SPEAKERS (40)

EMERGENCY

TELEPHONES (1)

VALIDATORS (2)

NOISE SENSING

MICROPHONES (2)

STATION

COMMUNICATION

EQUIPMENT

STATION PLATFORM

CAT-6

14-AWG

CAT-6

14-AWG

SIGNAL SYSTEM

EQUIPMENT

12-SMFO

SMFO

SMFO

SIGNAL/COMMUNICATION HOUSE

TERMINAL

SERVER

VITAL PROCESSOR /

NON-VITAL PROCESSOR

(BY OTHERS)

RS-422

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

STATION

COMMUNICATION

CABINET

SMFO

AUDIO BRIDGING PANEL

CAT-6

14-AWG

SCADA PLC

STATION PBX

IP TELEPHONE

SMFO

FIBER DISTRIBUTION

PANEL

PBX IP

TELEPHONE

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

SCADA PLC

SIGNAL HOUSES

SHADY OAK INTERLOCK

11TH AVE XING

TERMINAL

SERVER

SIGNAL SYSTEM

PROCESSOR(S)

RS-422

SMFO

ACCESS CONTROL

CAT-6

FIBER DISTRIBUTION

PANEL

CTS SITE DISTRIBUTION

IP NETWORK SWITCH

PARK AND RIDE

COMM CABINETS

SMFO

CCTV CAMERAS (10)

EMERGENCY

TELEPHONES (2)

800-MHz RADIO

CONSOLETTES

PBX VOIP

TELEPHONES

UNINTERRUPTABLE

POWER SUPPLY

MET COUNCIL

ENTERPRISE NETWORK

(VIA FIREWALL)

TO OPUS

STATION

TO CITY WEST

STATION

(SEE DRAWING

COM-SLD-003)

TO DOWNTOWN

HOPKINS STATION

TO BLAKE

STATION

(SEE DRAWING

COM-SLD-005)
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SYSTEMS COM-SLD-004PRELIMINARY ENGINEERING

WEST - VOLUME 3 (SYSTEMS)

COMMUNICATIONS SYSTEM

SINGLE LINE DIAGRAMS

SHEET 4 OF 4

GENERAL NOTES:

1. QUANTITIES SHOWN IN PARENTHESES (); WHERE NO

NUMBER IS PROVIDED, THE QUANTITY OF THOSE

ITEMS IS ONE.

2. WHERE TWO QUANTITIES ARE SHOWN (EXAMPLE: (6/4)),

THE FIRST NUMBER IS THE TOTAL QUANTITY AND THE

SECOND NUMBER IS THE INITIAL QUANTITY.  THE

REMAINING ITEMS ARE FUTURE ITEMS.

3. ALL STATION SIGNAL/COMMUNICATION HOUSES AND

COMMUNICATION CABINETS SHALL BE EQUIPPED WITH

A DEDICATED COMMUNICATIONS UPS THAT PROVIDES

4 HOURS OF BATTERY BACKUP TIME TO ALL

COMMUNICATIONS ELEMENTS.

4. COMMUNICATIONS EQUIPMENT AT TPSS, SIGNAL

HOUSES, AND MCC HOUSES SHALL BE POWERED

USING ON-SITE BATTERY BACKUP SYSTEM.
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144-SMFO

BACKBONE

FDP MODULES

DISTRIBUTION

FDP MODULES

10-Gb/s SONET

IP SWITCH

SIGNAL/COMM

HOUSE

144-SMFO

TO GOLDEN TRIANGLE

STATION

(SEE DRAWING

COM-NCP-002)

TO TOWN CENTER

STATION

(SEE DRAWING

COM-NCP-002)

MITCHELL STATION

CABLE BCABLE B

STATION COMM

CABINET

DISTRIBUTION

FDP

1-Gb/s BASE-LX/TX

IP SWITCH

BACKBONE

FDP MODULES

DISTRIBUTION

FDP MODULES

10-Gb/s SONET

IP SWITCH

SIGNAL/COMM

HOUSE

SOUTHWEST STATION

STATION COMM

CABINET

DISTRIBUTION

FDP

1-Gb/s BASE-LX/TX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

TPSS

SW21

MITCHELL RD XING

SIGNAL HOUSE

TPSS

SW20

TPSS

SW19

12-SMFO 12-SMFO

PARKING RAMP

COMM CABINET

12-SMFO

FDP

1-Gb/s BASE-LX

IP SWITCH

PARK AND RIDE

COMM CABINET

144-SMFO

CABLE A

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

12-SMFO12-SMFO

12-SMFO

12-SMFO

12-SMFO

144-SMFO

CABLE A

144-SMFO

CABLE A
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SYSTEMS COM-NCP-001PRELIMINARY ENGINEERING

WEST - VOLUME 3 (SYSTEMS)

COMMUNICATIONS SYSTEM

NETWORK AND CABLE PLANS

SHEET 1 OF 4

GENERAL NOTES:

1. 144-SMFO BACKBONE CABLE SHALL BE ROUTED

DIVERSELY IN ALL INSTANCES; ROUTE 'A' AND 'B'

CABLES IN SEPARATE DUCTS OF S/C DUCTBANK,

AND PROVIDE ENTRANCES/EXITS OF 'A' AND 'B'

CABLES INTO HOUSES AND ENCLOSURES VIA

SEPARATE CONDUITS.

2. ALL BACKBONE NETWORK LINKS SHALL BE

10-Gb/s.

3. ALL SPUR NETWORK LINKS OVER 12-SMFO

CABLE SHALL BE 1-Gb/s.

4. UNLESS OTHERWISE NOTED, COPPER NETWORK

LINKS FROM SITE ACCESS SWITCHES TO

NETWORK DEVICES SHALL BE 1000/100/10

BASE-T LINKS.
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FDP

1-Gb/s BASE-LX

IP SWITCH

BACKBONE

FDP MODULES

DISTRIBUTION

FDP MODULES

10-Gb/s SONET

IP SWITCH

SIGNAL-COMM

HOUSE

STATION COMM

CABINET

DISTRIBUTION

FDP

1-Gb/s BASE-LX/TX

IP SWITCH

TOWN CENTER

STATION

TECHNOLOGY DR

XING SIGNAL HOUSE

144-SMFO

144-SMFO 144-SMFO

TO OPUS

STATION

(SEE DRAWING

COM-NCP-003)

TO CITY WEST

STATION

(SEE DRAWING

COM-NCP-003)

CABLE A

CABLE A CABLE B

144-SMFO

CABLE B

TO SOUTHWEST

STATION

(SEE DRAWING

COM-NCP-001)

TO MITCHELL

STATION

(SEE DRAWING

COM-NCP-001)

144-SMFO

CABLE A

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

TPSS

SW18

PRAIRIE CENTER DR

SIGNAL HOUSE

TPSS

SW17

VIKING DR

XING SIGNAL HOUSE

BACKBONE

FDP MODULES

DISTRIBUTION

FDP MODULES

10-Gb/s SONET

IP SWITCH

SIGNAL-COMM

HOUSE

STATION COMM

CABINET

DISTRIBUTION

FDP

1-Gb/s BASE-LX/TX

IP SWITCH

GOLDEN TRIANGLE

STATION

TPSS

SW16

FDP

1-Gb/s BASE-LX

IP SWITCH

PARK AND RIDE #2

COMM CABINET

FDP

1-Gb/s BASE-LX

IP SWITCH

PARK AND RIDE #1

COMM CABINET

12-SMFO

12-SMFO 12-SMFO

12-SMFO

12-SMFO 12-SMFO

12-SMFO 12-SMFO

12-SMFO 12-SMFO

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH
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WEST - VOLUME 3 (SYSTEMS)

COMMUNICATIONS SYSTEM

NETWORK AND CABLE PLANS

SHEET 2 OF 4

GENERAL NOTES:

1. 144-SMFO BACKBONE CABLE SHALL BE ROUTED

DIVERSELY IN ALL INSTANCES; ROUTE 'A' AND 'B'

CABLES IN SEPARATE DUCTS OF S/C DUCTBANK,

AND PROVIDE ENTRANCES/EXITS OF 'A' AND 'B'

CABLES INTO HOUSES AND ENCLOSURES VIA

SEPARATE CONDUITS.

2. ALL BACKBONE NETWORK LINKS SHALL BE

10-Gb/s.

3. ALL SPUR NETWORK LINKS OVER 12-SMFO

CABLE SHALL BE 1-Gb/s.

4. UNLESS OTHERWISE NOTED, COPPER NETWORK

LINKS FROM SITE ACCESS SWITCHES TO

NETWORK DEVICES SHALL BE 1000/100/10

BASE-T LINKS.
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COMMUNICATIONS SYSTEM

NETWORK AND CABLE PLANS

SHEET 3 OF 4

BACKBONE

FDP MODULES

DISTRIBUTION

FDP MODULES

10-Gb/s SONET

IP SWITCH

SIGNAL-COMM

HOUSE

STATION COMM

CABINET

DISTRIBUTION

FDP

1-Gb/s BASE-LX/TX

IP SWITCH

CITY WEST

STATION

144-SMFO

144-SMFO 144-SMFO

TO SHADY OAK

STATION

(SEE DRAWING

COM-NCP-004)

TO O&M

FACILITY

(SEE DRAWING

COM-NCP-004)

CABLE A

CABLE A CABLE B

144-SMFO

CABLE B

TO GOLDEN TRIANGLE

STATION

(SEE DRAWING

COM-NCP-002)

TO TOWN CENTER

STATION

(SEE DRAWING

COM-NCP-002)

144-SMFO

CABLE A

BACKBONE

FDP MODULES

DISTRIBUTION

FDP MODULES

10-Gb/s SONET

IP SWITCH

SIGNAL-COMM

HOUSE

STATION COMM

CABINET

DISTRIBUTION

FDP

OPUS

STATION

FDP

1-Gb/s BASE-LX

IP SWITCH

BREN RD E XING

SIGNAL HOUSE

FDP

1-Gb/s BASE-LX

IP SWITCH

PARK AND RIDE

COMM CABINET

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

TPSS

SW13

TPSS

SW14

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

12-SMFO 12-SMFO

TPSS

SW15

PARK AND RIDE

COMM CABINET

12-SMFO 12-SMFO

12-SMFO

12-SMFO 12-SMFO

12-SMFO

1-Gb/s BASE-LX/TX

IP SWITCH

GENERAL NOTES:

1. 144-SMFO BACKBONE CABLE SHALL BE ROUTED

DIVERSELY IN ALL INSTANCES; ROUTE 'A' AND 'B'

CABLES IN SEPARATE DUCTS OF S/C DUCTBANK,

AND PROVIDE ENTRANCES/EXITS OF 'A' AND 'B'

CABLES INTO HOUSES AND ENCLOSURES VIA

SEPARATE CONDUITS.

2. ALL BACKBONE NETWORK LINKS SHALL BE

10-Gb/s.

3. ALL SPUR NETWORK LINKS OVER 12-SMFO

CABLE SHALL BE 1-Gb/s.

4. UNLESS OTHERWISE NOTED, COPPER NETWORK

LINKS FROM SITE ACCESS SWITCHES TO

NETWORK DEVICES SHALL BE 1000/100/10

BASE-T LINKS.
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4 OF 4

BACKBONE

FDP MODULES

DISTRIBUTION

FDP MODULES

10-Gb/s SONET

IP SWITCH

MAIN SERVER

ROOM

OPERATIONS AND

MAINTENANCE

FACILITY

144-SMFO

144-SMFO 144-SMFO

TO BLAKE

STATION

(SEE DRAWING

COM-NCP-005)

TO DOWNTOWN

HOPKINS STATION

(SEE DRAWING

COM-NCP-005)

CABLE A

CABLE A CABLE B

144-SMFO

CABLE B

TO OPUS

STATION

(SEE DRAWING

COM-NCP-003)

TO CITY WEST

STATION

(SEE DRAWING

COM-NCP-003)

144-SMFO

CABLE A

BACKBONE

FDP MODULES

DISTRIBUTION

FDP MODULES

10-Gb/s SONET

IP SWITCH

SIGNAL-COMM

HOUSE

STATION COMM

CABINET

DISTRIBUTION

FDP

1-Gb/s BASE-LX/TX

IP SWITCH

SHADY OAK

STATION

TPSS

SW12

TPSS

SW11

SMETANA RD

SIGNAL HOUSE

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

11TH AVE XING

SIGNAL HOUSE

SHADY OAK

INTERLOCKING SH

FDP

1-Gb/s BASE-LX

IP SWITCH

PARK AND RIDE

COMM CABINET

FDP

1-Gb/s BASE-LX

IP SWITCH

PARK AND RIDE

COMM CABINET

K-TEL DRIVE XING /

YARD SIGNAL HOUSE

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

FDP

1-Gb/s BASE-LX

IP SWITCH

12-SMFO 12-SMFO

12-SMFO 12-SMFO

12-SMFO

12-SMFO 12-SMFO

12-SMFO12-SMFO

GENERAL NOTES:

1. 144-SMFO BACKBONE CABLE SHALL BE ROUTED

DIVERSELY IN ALL INSTANCES; ROUTE 'A' AND 'B'

CABLES IN SEPARATE DUCTS OF S/C DUCTBANK,

AND PROVIDE ENTRANCES/EXITS OF 'A' AND 'B'

CABLES INTO HOUSES AND ENCLOSURES VIA

SEPARATE CONDUITS.

2. ALL BACKBONE NETWORK LINKS SHALL BE

10-Gb/s.

3. ALL SPUR NETWORK LINKS OVER 12-SMFO

CABLE SHALL BE 1-Gb/s.

4. UNLESS OTHERWISE NOTED, COPPER NETWORK

LINKS FROM SITE ACCESS SWITCHES TO

NETWORK DEVICES SHALL BE 1000/100/10

BASE-T LINKS.
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GENERAL NOTES:

1. DRAWING IS MEANT AS A GUIDELINE FOR CONTRACTOR’S

DESIGN, WHICH SHALL BE SUBMITTED THROUGH SHOP

DRAWING REVIEW PROCESS; SYSTEM AND COMPONENTS SHALL

NOT BE CONSTRUCTED DIRECTLY FROM THIS DRAWING.

2. DRAWING NOT TO SCALE; EXACT QUANTITIES AND LOCATIONS

OF DEVICES SHOWN ON STATION PLATFORM AND CANOPY PLAN

DRAWINGS.

3. THIS DIAGRAM PROVIDES A GENERAL OVERVIEW OF THE

TUNNEL COMMUNICATION SYSTEMS WITH FIELD SITES SHOWN

IN TYPICAL CONFIGURATION.S
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COMMUNICATIONS SYSTEM

TUNNEL SYSTEM

TUNNEL COMMUNICATIONS OVERVIEW

KEYNOTES:

1. A HORN AND STROBE SHALL BE INSTALLED AT TUNNEL

PORTALS FOR INTRUSION DETECTION.  STROBE SHALL BE

MOUNTED IN LOCATION VISIBLE TO TRAIN OPERATOR; HORN

SHALL BE MOUNTED IN LOCATION AUDIBLE TO INTRUDERS.

2. UPS/BATTERY BACKUP SHALL BE PROVIDED FOR EACH

LOCATION NOTED; BATTERY RUNTIME SHALL BE 8 HOURS

MINIMUM.

3. TYPICAL TUNNEL MCC HOUSE WILL CONTAIN 50-75 DISCREET

(10-15 CONTROLS, THE REST INDICATIONS) AND 5-10 ANALOG

SCADA I/O POINTS.

4. SCADA SYSTEM SHALL INTERFACE WITH FIRE MANAGEMENT

INFORMATION SYSTEM.

2

2

4
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