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52

350KW

A4-F1 A4-F2

A4-AC1

A4-89PA4-89N

13.2KV FROM LOCAL UTILITY

EXISTING
TPSS A4

(STA. 22+60)

NEGATIVE RETURN
TO RAILS

4-250KCMIL
(TYP.)

NC

GRAND BLVD.
(NORTHBOUND)

52

350KW

A3-F1 A3-F2

A3-AC1

A3-89PA3-89N

NEGATIVE RETURN
TO EXISTING TPSS

A3

13.2KV FROM LOCAL UTILITY

EXISTING
TPSS A3

(STA. 337+27)

NEGATIVE RETURN
TO RAILS

GRAND BLVD.
(SOUTHBOUND)

52

13.2KV FROM LOCAL UTILITY

500KW

D1-F1 D1-F2

D1-AC1

D1-89PD1-89N

NEW
RIVERFRONT EXTENSION

TPSS D1 - SEE NOTE 5
(STA. 217+00)

NEGATIVE RETURN
TO RAILS

4-250KCMIL
(TYP.)

2-250KCMIL
FEEDER (TYP.)

POLE R/34

POLE R/33

2ND STREET

(TO VMF)

NEGATIVE RETURN
TO TPSS D1

2-250KCMIL
NEGATIVE RETURN (TYP.)

2-250KCMIL CROSSBOND (TYP.)

2-250KCMIL
NEGATIVE RETURN
(TYP.)

2-250KCMIL
NEGATIVE RETURN (TYP.)

4-250KCMIL
(TYP.)

2-250KCMIL CROSSBOND (TYP.)

2-250KCMIL CROSSBOND (TYP.)

2-250KCMIL
NEGATIVE RETURN (TYP.)

2-250KCMIL
NEGATIVE RETURN (TYP.)

TRANSFER TRIP
FIBER OPTIC CABLE

TRANSFER TRIP
FIBER OPTIC CABLE

(NOTE 2)

GRAND BLVD.
(SOUTHBOUND)

GRAND BLVD.
(NORTHBOUND)

RIVERFRONT DR.
(SOUTHBOUND)

RIVERFRONT DR.
(NORTHBOUND)

NOTES:

1. SWITCHES ARE NORMALLY CLOSED (NC) UNLESS OTHERWISE NOTED.

2. CONFIGURE TRANSFER TRIP FUNCTION TO NEXT BREAKER WHEN ADJACENT
TPSS IS BYPASSED FOR FIBER OPTIC CONNECTION.

3. OCS POLE MOUNTED DISCONNECT SWITCH POSITION INDICATIONS SHALL BE
MONITORED AND REPORTED TO SCADA AT LOCAL FIBER CASES. SEE
COMMUNICATIONS PLANS FOR CABLE AND INTERFACE REQUIREMENTS.

4. TIE SWITCH ONLY REQUIRED TO BE CLOSED WHEN D1 TPSS IS OUT OF
SERVICE. TIE SWITCH MUST BE OPENED TO PERFORM MAINTENANCE ON
EITHER SOUTHBOUND OR NORTHBOUND POWER SECTIONS BETWEEN
EXISTING TPSS A4 AND NEW TPSS D1.

5. TPSS BUILDING AND INTERNAL EQUIPMENT ARE PROCURED UNDER A
SEPARATE CONTRACT. REFER TO SHEETS G043 AND SPECIFICATION 01 31 27
CONTRACT INTERFACES FOR DETAILS.

GRAND BLVD.
(NORTHBOUND)

GRAND BLVD.
(SOUTHBOUND)

DELAWARE ST.
(SOUTHBOUND)

DELAWARE ST.
(SOUTHBOUND)

GRAND BLVD.
(SOUTHBOUND)

GRAND BLVD.
(NORTHBOUND)

RIVERFRONT DR.
(SOUTHBOUND)

RIVERFRONT DR.
(NORTHBOUND)

NC

MIDRIVER
(SOUTHBOUND)

MIDRIVER
(SOUTHBOUND)

PROPOSED
TIE SWITCH
EXISTING POLE 1516
SEE NOTES 3 AND 4

2-250 KCMIL2-250 KCMIL

1-350KCMIL
SUPPLEMENTAL FEEDER
SOUTHBOUND ONLY
350KCMIL FEEDER TAP CONNECTIONS EVERY 500 FT MIN.

FUTURE TRANSFER TRIP
FIBER OPTIC CABLE TO FUTURE TPSS

NEW VMF TRACK

NEW VMF TRACK

NC

NO

2-250 KCMIL2-250 KCMIL

2ND STREET

(TO VMF)

TO TPSS A2-F2

TRACTION POWER SYSTEM
MASTER SINGLE LINE DIAGRAM

RIVERFRONT EXTENSION
J101

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

PROPOSED BYPASS SWITCH
EXISTING POLE 1516
SEE NOTE 3
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TRACTION POWER
TYPICAL MAINLINE TPSS SINGLE LINE

SINGLE LINE DIAGRAM
J610

NOTES:

1. UTILITY METERING INSTRUMENT TRANSFORMERS AND METER PROVIDED BY LOCAL
UTILITY.

2. PROVIDE AC ARRESTER IN A SEPARATE ENCLOSURE WITH BARRIER WITHIN
TRANSFORMER ENCLOSURE.

3. PROVIDE DEDICATED 120V AC CIRCUIT FOR TPSS BUILDING EXTERIOR RECEPTACLES.

4. AC SERVICE VOLTAGE FOR ALL SUBSTATIONS IS 13.2KV, 3-PHASE.

5. TRANSFER TO NEXT BREAKER WHEN ADJACENT TPSS IS IN BYPASS.

6. TYPICAL FOR EACH DC FEEDER BREAKER

7. AC AND DC PROTECTIVE RELAYS SHALL BE MULTIFUNCTION AND CAPABLE, AT A
MINIMUM, OF HANDLING ALL FUNCTIONS SHOWN.

8. PROVIDE FEED TO THE BATTERY CHARGER AND OTHER BUILDING AUXILIARY LOADS.

9. KIRK KEY (K1) INTERLOCK WILL PREVENT OPENING OF 89N NEGATIVE DISCONNECT
UNLESS POSITIVE SWITCH (89P) IS DISCONNECTED AND SHALL PREVENT CLOSE OF THE
POSITIVE SWITCH (89P) UNLESS THE 89N NEGATIVE DISCONNECT IS CLOSED.

10. KIRK KEY INTERLOCKING (K2) WILL PREVENT OPENING OF THE POSITIVE SWITCH (89P)
WHEN MAIN AC BREAKER IS CLOSED AND RACKED IN.

11. KIRK KEY (K3) INTERLOCK WILL PREVENT REMOVAL OF AUXILIARY TRANSFORMER AT1
PRIMARY SIDE FUSES UNLESS SECONDARY (250A) CB IS OPEN.

12. UTILITY SERVICE IS IN ACCORDANCE WITH LOCAL UTILITY REQUIREMENTS AND
CONDITIONS OF SERVICE.

13. MOUNTED TO EXTERIOR OF TPSS.

14. EQUIPMENT CUBICLE LIGHTING AND HEATING TO BE PROPOSED BY VENDOR. SEE
CONTRACT SPECIFICATIONS FOR DETAILED REQUIREMENTS.

15. EQUIPMENT SPECIFIC SCHEMATICS (AC SWITCHGEAR, DC SWITCHGEAR, RECTIFIER
TRANSFORMER, RECTIFIER, ETC.) SHALL BE PROPOSED BY VENDOR. SEE CONTRACT
SPECIFICATIONS FOR DETAILED REQUIREMENTS.

16. TPSS SINGLE LINE DIAGRAM PROVIDED FOR COORDINATION PURPOSES BETWEEN THE
TPSS BUILDING FURNISHED BY THE OWNER  AND THE INSTALLATION CONTRACTOR.

17. PAD-MOUNTED DISCONNECT SWITCHES FURNISHED AND INSTALLED BY THE
CONTRACTOR.

RECTIFIER
ENCLOSURE

DC FEEDER
BREAKER

ENCLOSURE

POSITIVE/
NEGATIVE

ENCLOSURE

A
64GS
64HS

SC

GND BUS

GND

A SC

R2G
64V

STRAY
CURRENT
MONITORING
JUNCTION
BOX

DC NEGATIVE BUS, 2000A

GND

TO RUNNING RAILS

SCALE
0 TO 1000V

SC A

VT

VM

1

ASC A

SCA

SCA

SCA

SCA

SCA

SCA

SCA

SCA

SCA

SCA

SCA

89N
2000A

172-2
F1

2000A
76

172-1

NOTE 6

VT

NOTES 6, 7

TRANSFER
TRIP

TO/FROM
ADJACENT

FEEDER
BREAKER

NOTE 5

DC PROTECTIVE
RELAY

43

148

185

182

183

150

151

ROR

AM

VM

A

SC

NOTE 13

2000A, 750VDC, POSITIVE DC BUS

SC A

SC

33N

33T

33R

32 AM

49
T1

49
T2

98
R2

26
R1

26
R2

5

186

86

SC

AT SCA

K1K2

89P
2000A

RECTIFIER  UNIT

NOTE 2

3

AUXILIARY TRANSFORMER AT1
45KVA, 13.2KV/120/208 VAC

3

AC1
1200A

A SC

52K2

51N
50N

51
50

AM

27

VM

59

47

SC

A

AC PROTECTIVE RELAY

NOTE 7

POWER
METER

NOTES 1, 4

TO

SECTIONALIZER SWITCHGEAR

LOAD BREAK
SWITCH

PT
3

PT
3

3

3
CT

A

RT1
500 kVA HTS

R1
500 kW 750 VDC, 12 PULSE,
IEEE 1653.2, CIRCUIT 31 HTS

RECTIFIER
TRANSFORMER UNIT

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

1

SC

NOTE 13

1

AC LOCKOUT (86) IS ACTIVATED BY THE FOLLOWING DEVICES:
26-R2 RECTIFIER DIODE OVER TEMP TRIP
33A-X MAIN AC BREAKER CUBICLE REAR DOOR
33F-X DC FEEDER BREAKER CUBICLE REAR DOOR
33N-X NEGATIVE SWITCH ENCLOSURE DOOR
33P-X POSITIVE SWITCH ENCLOSURE DOOR
33R-X RECTIFIER ENCLOSURE DOOR
33T-X TPT ENCLOSURE DOOR SWITCH
49-WT2 TPT OVER TEMPERATURE TRIP
50/51 OVERCURRENT RELAY INSTANTANEOUS AND TIME PROTECTION
50N/51N NEUTRAL OVERCURRENT RELAY INSTANTANEOUS AND TIME
64HS GROUND PROTECTION - HOT STRUCTURE
98R2 DIODE FAILURE TRIP
99T RECTIFIER SURGE SUPPRESSION
5 EMERGENCY TRIP STATION PUSH BUTTON
SDX FIRE/SMOKE ALARM
32 REVERSE CURRENT
148 INCOMPLETE SEQUENCE

DC LOCKOUT (186) IS ACTIVATED BY THE FOLLOWING DEVICES:

33N-X NEGATIVE SWITCH ENCLOSURE DOOR
33P-X POSITIVE SWITCH ENCLOSURE DOOR
33R-X RECTIFIER ENCLOSURE DOOR
33T-X TPT ENCLOSURE DOOR SWITCH
64HS GROUND PROTECTION - HOT STRUCTURE
5 EMERGENCY TRIP STATION PUSH BUTTON
SDX FIRE/SMOKE ALARM
32 REVERSE CURRENT
R2G RAIL TO GROUND TRIP
148 INCOMPLETE SEQUENCE

AC MAIN BREAKER (52) IS DIRECTLY TRIPPED BY THE FOLLOWING DEVICES:

27 AC UNDERVOLTAGE
47 AC PHASE SEQUENCE
50/51 RELAY PROTECTION TRIP
59 AC OVERVOLTAGE

TO OCSTO OCS

PAD-MOUNTED
2000A DISCONNECT SWITCHES
AT TPSS SITE, TYP.
FURNISHED AND INSTALLED BY INSTALLATION CONTRACTOR

3
CT

3

TO OCSTO OCS

2-250 KCMIL
FEEDER, TYP.

8-250 KCMIL
NEGATIVE RETURN

F2
2000A

76

SUMM AM

VM

27
BATT

225A 150A

50A

AC PANEL ADP
120/208 VAC

42 BRANCHES

BATTERY
CHARGER &
ELIMINATOR

125 VDC OUT

DC PANEL DDP
125 VDC

40 BRANCHES

+ -

250V
150A
DS-1
(2)

125VDC
BATTERIES

NEG.
REF

2000A2000A

2000A

A

A27A 27

LMR

CONTACTOR

LMR

CONTACTOR

SC A

DISCONNECT SWITCH POSITION STATUS
TYP. EACH DISCONNECT SWITCH

250A

K3

A SC

59
BATT

A SC

33P

SCA98
R1

SCASDX

CABLE SEALING END, TYP

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. REFER TO SHEET G043 AND

SPECIFICATION 01 31 27 - CONTRACT INTERFACES
FOR DETAILS.
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SD
SD

AC BREAKER
TEST PANEL
(BELOW)

LIGHT FIXTURE
TYP.

ETS

ETS AND
KNOX BOX

STRAY CURRENT MONITORING
TERMINALS

BATTERIES
AND RACK

BATTERY CHARGER
WITH ELIMINATOR
(ABOVE)
DS-1 BATTERY
DISCONNECT
SWITCH (BELOW) EYE WASH

STATION

ETS AND
KNOX BOX

ETS

ALTERNATE
HVAC

UNIT NO. 2
LOCATION

EXTERIOR
BLUE LIGHT

LIGHT FIXTURE
TYP.

UTILITY METER
SOCKET

NOTE 4

AC
PANEL

EPOXY
INSULATED

FLOOR

DC
FEEDER

BREAKER
2000A
172-2

DC
FEEDER

BREAKER
2000A
172-1

POS/NEG
DISCONNECT

SWITCH

RECTIFIER
500KW, 750VDC

12 PULSE

500kVA
TRACTION POWER

RECTIFIER
TRANSFORMER

13.2KV, 1200A
AC CIRCUIT BREAKER

METERING
AND

STATION SERVICE
TRANSFORMER
13.2KV/120-240V

DRAWOUT
FUSE TRUNION

INCOMING SWITCH

S
3

EXIT SIGN WITH
EMERGENCY
LIGHT TYP.

HVAC NO. 1
LOCATION

LOCAL UTILITY
FLOOR OPENING

DOOR STEPDOOR STEP FLOOR OPENING FOR
COMMUNICATION
CONDUITS

10'-0" WORKING CLEARANCE
PER UTILITY REQUIREMENTS

7'-0"

6'-0" WORKING CLEARANCE
FOR EQUIPMENT MAINTENANCE AND REMOVAL

31'-0"

DC
POSITIVE
FEEDER
FLOOR

OPENING

1'-2"

DC
POSITIVE
FEEDER
FLOOR

OPENING

1'-2"

DC
NEGATIVE
RETURN
FLOOR

OPENING

1'-2"

30'-4"

10"

NOTE 5

FE

CLEARANCE
FOR DRAWOUT

AC CIRCUIT
BREAKER

6'-0" CLEARANCE
FOR DRAWOUT

DC CIRCUIT
BREAKERS

10"

HVAC NO. 2
LOCATION

3'-0"

3'-6" 3'-6" 3'-0"

7'-0" 7'-0" 2'-0" 2'-0" 2'-0"

GFI
TYP.

STATION
CONTROL
CABINET

DC
PANEL

COMMUNICATION
RACK

GROUND BUSBAR, TYP.

1/4" THICK GLASTIC BARRIER, TYP.
REFER TO ELEVATION FOR HEIGHT

SURGE ARRESTERS

EMERGENCY
LIGHT

S
3

4'-0"

 ACCESS
  PAD

ACCESS PAD

FLOOR OPENING FOR GROUND CONNECTION, TYP.

GROUND PADS ON INSIDE AND
OUTSIDE OF BASE FRAME, TYP.

BATTERY
EXHAUST FAN

HYDROGEN SENSOR
(WALL OR CEILING)

FACP

7-1/2" X 6"
FLOOR OPENING
FOR STRAY CURRENT

2'-6"

FLOOR OPENING
FOR STATION
CONTROL CONDUITS

NOTE 5

RAIL-TO-GROUND
(R2G)
CABINET

FIRE
EXTINGUISHER

DC BREAKER TEST
CABINET

INTERPHASE
TRANSFORMER

EXTEND GLASTIC
BETWEEN TRANSFORMER

AND RECTIFIER

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

TRACTION POWER
TYPICAL PREFABRICATED TPSS PLAN

EQUIPMENT LAYOUT PLAN
J620

NOTES:

1. PROVIDE PREFABRICATED BUILDING AND EQUIPMENT
UNDER THIS CONTRACT.

2. EQUIPMENT DIMENSIONS ARE APPROXIMATE. SUBMIT
FINAL DIMENSIONS FOR APPROVAL.

3. NOT USED.

4. INSTALL RECTIFIER AND DC SWITCHGEAR 2" OFF OF
REAR WALL. THERE SHALL BE NO GAP BEHIND THE AC
SWITCHGEAR.

5. PROVIDE 1/4" GLASTIC ON INTERIOR OF DOOR AND
INSULATE OVER PANIC BARS.

6. FOR ACCESS PADS AND STEPS REFER TO STRUCTURAL
DRAWINGS.

7. A MOBILE WORKSTATION/CART SHALL BE PROVIDED.
REFER TO SPECIFICATION 34 21 17 FOR DETAILS.

8. SEE SHEET J694 FOR FOUNDATION DETAILS.

9. INSTALL 2" X 1/4" CONTINUOUS GROUND BUSBAR
AROUND ENTIRE TPSS - CONNECT EQUIPMENT
GROUNDS DIRECTLY TO GROUND BUSBAR. BUSBAR
SHALL BE CONNECTED TO ALL FRAME GROUND PADS.

10. EXTERIOR OF TPSS SHALL HAVE A BRICK FASCADE. SEE
CONTRACT SPECIFICATIONS FOR DETAILS.

11. CONTRACTOR SHALL MOUNT ALL EXTERIOR EQUIPMENT
PER SUPPLIER INSTRUCTIONS.

0 1'-0" 2'-0" 3'-0"

SCALE: 3/4" = 1'-0"

C
J622

D
J622

B
J622

A
J622

FRONT

REAR

LEFT RIGHT

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE. SEE NOTE 11.
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REAR ELEVATION
SCALE: 1/2" = 1'-0"

I-BEAM

REMOVABLE LIFTING DEVICE, TYP.

31'-0"

TOP OF FOUNDATION

1'-0"
4'-0"4'-0"

1'-0"

EXTERIOR BLUE LIGHT

2%2%

EXTERIOR GFI OUTLET, TYP.

EXTERIOR LIGHT
TYP.

FINISHED
GRADE

ACCESS
STEP
TYP.

GROUND PADS ON INSIDE AND
OUTSIDE OF BASE FRAME, TYP.

BATTERY EXHAUST FAN

HVAC UNIT
NO. 1

ALTERNATE
HVAC UNIT

NO. 2
LOCATION

HVAC UNIT
NO. 2

LEFT ELEVATION
SCALE: 1/2" = 1'-0"

FINISHED
GRADE

TOP OF
FOUNDATION

I-BEAMACCESS STEP
TYP.

UTILITY METER SOCKET

KNOX BOX

ETS

DRIP
SHIELD

DRIP
SHIELD

8
'-0

"

3'-6"

6'-0"

14'-0"

1'-0"

1'-0"

HVAC

RIGHT ELEVATION
SCALE: 1/2" = 1'-0"

I-BEAM
FINISHED

GRADE

TOP OF
FOUNDATION

ACCESS STEP
TYP.

EXTERIOR BLUE LIGHT
SURGE
ARRESTERS

DRIP
SHIELD

DRIP
SHIELD

ALTERNATE
HVAC UNIT

NO. 2
LOCATION

KNOX BOX

ETS

3'-6"

72-272-1

HVAC

FRONT ELEVATION
SCALE: 1/2" = 1'-0"

31'-0"
1'-0"

4'-0"4'-0"
1'-0"

I-BEAM
FINISHED

GRADE

ACCESS
STEP
TYP.

2%2%

SURGE
ARRESTERS

EXTERIOR
BLUE LIGHT

DC
FEEDER

BREAKER
2000A
172-2

DC
FEEDER

BREAKER
2000A
172-1

POS/NEG
DISCONNECT

SWITCH
RECTIFIER

TRACTION
POWER

RECTIFIER
TRANSFORMER

13.2KV, 1200A
AC CIRCUIT
BREAKER

METERING
AND

STATION SERVICE
TRANSFORMER

INCOMING SWITCH

EXTERIOR
LIGHT, TYP.

REMOVABLE LIFTING DEVICE, TYP.

DANGER HIGH VOLTAGE SIGNAGE, TYP.

DOORS WITH REMOVABLE SUPPORTS
FOR RECTIFIER TRANSFORMER

REMOVAL

DOORS WITH REMOVABLE
SUPPORTS FOR RECTIFIER

REMOVAL

UTILITY METER
SOCKET

DRIP SHIELD

TOP OF FOUNDATION

DANGER
13,200 VOLTS

DANGER
13,200 VOLTS

DANGER
13,200 VOLTS

DANGER 13,200 VOLTS SIGNAGE, TYP.

ALTERNATE
HVAC
UNIT
NO. 2

LOCATION

GROUND PADS ON INSIDE AND
OUTSIDE OF BASE FRAME, TYP.

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

TRACTION POWER
TYPICAL PREFABRICATED TPSS - EXTERIOR ELEVATIONS

ELEVATION VIEW
J621

NOTES:
1. EQUIPMENT DIMENSIONS ARE APPROXIMATE. SUBMIT FINAL DIMENSIONS FOR APPROVAL.

2. NOT USED.

3. SEE SHEET J694 FOR FOUNDATION DETAILS.

4. METERING EQUIPMENT AND SOCKET DETAILS SUBJECT TO APPROVAL OF UTILITY.

5. VENDOR SHALL SIZE EXTERIOR EQUIPMENT DOORS AND SUPPORTS FOR RECTIFIER AND
TRANSFORMER TO ALLOW FOR REMOVAL FROM OUTSIDE THE TPSS.

6. EXTERIOR OF TPSS SHALL HAVE A BRICK FASCADE. SEE CONTRACT SPECIFICATIONS FOR DETAILS.

7. CONTRACTOR SHALL MOUNT ALL EXTERIOR EQUIPMENT PER SUPPLIER INSTRUCTIONS.

0 2'-0" 4'-0" 6'-0"

SCALE: 1/2" = 1'-0"

9'-0"

14'-0"

1'-0"

4 1/2"

4 1/2"

4 1/2"
4 1/2"

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE. SEE NOTE 7.
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31'-0"

UPPER
GROUND
BUSBAR

CO2 FIRE
EXTINGUISHER

COMM
RACK

NOTE 5

20 AMP
RECEPTACLE

(4 PLACES) GFI

BATTERIES
AND RACK

BATTERY
DISCONNECT
SWITCH DS-1

EMERGENCY EXIT
LIGHT FIXTURE

UPPER GROUND
BUSBAR

CO2 FIRE
EXTINGUISHER

EYE
WASH

DC PANEL

LOWER
GROUND BUSBAR
(NOTE 3) TYP.

VERTICAL CONNECTION
FROM UPPER BUSBAR

TO LOWER BUSBAR, TYP.

EMERGENCY EXIT
LIGHT FIXTURE

AC PANEL

BATTERY CHARGER
WITH ELIMINATOR

AC BREAKER
TEST PANEL

STRAY CURRENT
MONITORING TERMINALS

STATION
CONTROL

STATION CONTROL

SU BS TATIO N TR O UB LE  ALAR M

BLU E LIG HT R ES ET

EMERGENCY LIGHT FIXTURE

EYE WASH
RESERVOIR

THREE-WAY
LIGHT SWITCH
TYP.

FACP

BATTERY
EXHAUST FAN RAIL-TO-GROUND (R2G)

CABINET

CL OSED OPEN

EVENT  RESET

RAIL-TO-GROUND

HYDROGEN
SENSOR

DC BREAKER
TEST PANEL

NON-METALLIC
GRATING

NON-METALLIC
GRATING

2'-0" 2'-0" 2'-0" 7'-0" 7'-0" 3'-0" 3'-6" 3'-6"

30'-4"

31'-0"

UPPER GROUND BUSBAR
(NOTE 3)

INTERIOR CEILING

1/4" GLASTIC, TYP.

(NOTE 2)

METERING, STATION
TRANSFORMER DRAWOUT
FUSE TRUNION
(NOTE 4)

NEG DISCONNECT
SWITCH

13.2 KV
AC

MAIN
BREAKER

INCOMING
UTILITY

COMPARTMENT
(NOTE 4)

RECTIFIER
AND

INTERPHASE
TRANSFORMER

RECTIFIER
TRANSFORMER

DC FEEDER
SWITCHGEAR

2" RTRC CONDUIT FOR SURGE ARRESTER, TYP.

POS DISCONNECT
SWITCH

EMERGENCY EXIT
LIGHT FIXTURE

PANIC
BAR
(NOTE 6)

ETS

UPPER GROUND
BUSBAR (NOTE 3)

INTERIOR
CEILING

14'-0"

13'-4"

ALTERNATE
HVAC UNIT

NO. 2
LOCATION

NON-METALLIC
GRATING

DC
SWITCHGEAR

INSULATED
DOOR

(NOTE 6)

SURGE ARRESTER ON EXTERIOR
OF BUILDING, TYP.
SEE SHEET J623 FOR DETAILS

INTERIOR CEILING

PANIC
BAR

ETS

EMERGENCY  EXIT LIGHT FIXTURE

UPPER GROUND BUSBAR
(NOTE 3)

14'-0"

AC
SWITCHGEAR

AND
METERING

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

TRACTION POWER
TYPICAL PREFABRICATED TPSS INTERIOR ELEVATIONS

INTERIOR ELEVATIONS
J622

NOTES:

1. ALL DIMENSIONS ARE APPROXIMATE. SUBMIT FINAL DIMENSIONS FOR APPROVAL.

2. CONTRACTOR TO DETERMINE SIZE AND LOCATION OF TRANSFORMER AND RECTIFIER VENTILATION.

3. INSTALL 2" x 1/4" CONTINUOUS GROUND BUSBAR AROUND ENTIRE TPSS - CONNECT EQUIPMENT GROUNDS DIRECTLY TO GROUND
BUSBAR.

4. INCOMING SWITCH, METERING EQUIPMENT, AND SOCKET DETAILS SUBJECT TO APPROVAL OF UTILITY.

5. REFER TO SPECIFICATIONS FOR COMMUNICATIONS RACK REQUIREMENTS.

6. PROVIDE 1/4" GLASTIC ON INTERIOR OF DOOR AND INSULATE OVER PANIC BARS.

7. INSTALL RECTIFIER AND DC SWITCHGEAR 2" OFF OF REAR WALL. THERE SHALL BE NO GAP BEHIND THE AC SWITCHGEAR.

8. CONTRACTOR SHALL MOUNT ALL EXTERIOR EQUIPMENT PER SUPPLIER INSTRUCTIONS.

9. A MOBILE WORKSTATION/CART SHALL BE PROVIDED. REFER TO SPECIFICATION 34 21 17 FOR DETAILS.

D
J620SCALE: 1/2" = 1'-0"

SECTION

B
J620SCALE: 1/2" = 1'-0"

SECTION

C
J620SCALE: 1/2" = 1'-0"

SECTIONA
J620SCALE: 1/2" = 1'-0"

SECTION

0 2'-0" 4'-0" 6'-0"

SCALE: 1/2" = 1'-0"

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE. SEE NOTE 8.
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INSULATED BUSHING THROUGH WALL
TYP.

2KV INSULATED CABLE

REAR SWITCHGEAR DOOR, TYP.

EXTERIOR LIGHT, TYP.

UPPER GROUND
BUSBAR

DC SWITCHGEAR

OPENING IN WALL

2" RTRC
CONDUIT
TYP.

#2/0 AWG 2KV INSULATED
CLASS H

GROUND CABLE, TYP.

NEMA 2-HOLE LUGS
TYP.

SURGE ARRESTER
(ON EXTERIOR WALL)
TYP.

DC SWITCHGEAR, TYP.

UPPER GROUND BUSBAR

2" RTRC CONDUIT, TYP.
WITH CABLES TO DC FEEDER BUSBARS

72-2

LABEL INDICATES
SURGE ARRESTER
CONNECTED TO BREAKER
172-1, 172-2

SURGE ARRESTER

FIBERGLASS SURGE ARRESTER
ENCLOSURE WITH VIEWING WINDOW

72-1

DOOR LOCKS
TYP.

FIBERGLASS SURGE ARRESTER
ENCLOSURE WITH VIEWING WINDOW

#2/0 AWG 2KV INSULATED
CLASS H

GROUND CABLE, TYP.

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

TRACTION POWER
TYPICAL SURGER ARRESTER

INTERIOR ELEVATIONS
J623

NOTES:

1. SECURE CABLES ALONG THE BRACKET.

2. PROVIDE ENOUGH SLACK IN CABLE FOR SURGE
ARRESTER TO FALL AWAY FROM BRACKET.

3. PROVIDE FIBERGLASS ENCLOSURE WITH VIEWING
WINDOW AND DOOR LOCKS.

4. SURGE ARRESTERS SHALL BE MOUNTED AT A
MINIMUM OF 9'-6" ABOVE FINISHED GRADE.

5. CONTRACTOR SHALL MOUNT ALL EXTERIOR
EQUIPMENT PER SUPPLIER INSTRUCTIONS.

A
-SCALE: NOT TO SCALE

SECTION - EXTERIOR

B
-SCALE: NOT TO SCALE

SECTION - INTERIOR
SIDE VIEW

SCALE: NOT TO SCALE

-
A

-
B

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE. SEE NOTE 5.
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TRACTION POWER
TPSS D1

SITE RACEWAY LAYOUT
J630

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

0 4'-0" 8'-0" 12'-0"

SCALE: 1/4" = 1'-0"

6'-0"

TE-MH-D102
DC NEGATIVE RETURN MANHOLE

SEE SHEET C406 FOR DETAILS
SEE NOTE 2

TE-MH-D101
DC POSITIVE MANHOLE

SEE SHEET C406 FOR DETAILS
SEE NOTE 2

NOTES:

1. FOR TYPICAL TPSS LAYOUT, SEE SHEET J620 FOR DETAILS.

2. REFER TO CIVIL PLANS FOR DEMO, PROPERTY LINES,
FENCING, GRADING, CURBING, AND CONTINUATION OF
DUCTBANKS.

3. STRAY CURRENT PULLBOXES PROVIDED FOR FUTURE
CONNECTION.

4. SEE SHEET J632 FOR GROUND GRID DETAILS.

5. SEE SHEET J680 FOR CONDUCTOR SCHEDULE.

6. APPROXIMATE LOCATION OF EXISTING EVERGY MANHOLE
SHOWN. CONTRACTOR TO FIELD VERIFY PRIOR TO
CONSTRUCTION.

7. CONTRACTOR TO FURNISH AND INSTALL SECTIONALIZER
FOUNDATION/VAULT IN COORDINATION WITH EVERGY FOR
REQUIREMENTS. EVERGY TO FURNISH AND INSTALL
SECTIONALIZER SWITCHGEAR.

8. 5'-0" CLEARANCE FROM STEAM PIPELINE FOUNDATIONS MUST
BE MAINTAINED WHEN EXCAVATING 3'-0" BELOW GRADE.

9. SEE SHEET C402 FOR DUCTBANK DETAILS. CONTRACTOR
SHALL COORDINATE ELEVATIONS OF SITE DUCTBANKS WHERE
DUCTBANKS CROSS.

10. CONTRACTOR SHALL FIELD VERIFY EXISTING EVERGY
DUCTBANK LOCATION AND COORDINATE INSTALLATION OF
NEW DUCTBANK TO EXISTING EVERGY MANHOLE WITH
EVERGY PRIOR TO CONSTRUCTION.

11. ALL FLOOR/CONDUIT CUT OUTS SHALL BE COORDINATED
BETWEEN THE PROCUREMENT SUPPLIER AND THE
CONTRACTOR. DUCTBANK ROUTING SHALL BE ADJUSTED AS
NEEDED TO COORDINATE WITH FINAL FLOOR CUTOUT
LOCATIONS PROVIDED BY THE TPSS SUPPLIER.

COMMUNICATIONS
RACK

STATION CONTROL

STRAY CURRENT
TERMINAL BOX

DC FEEDER
BREAKERS

DC NEGATIVE
CUBICLE

D1-DS1

INCOMING
SWITCH AND

UTILITY METERING
CABINET

EXISTING
CONCRETE

PAD

10A
C404

TPD-D1C1
COMMUNICATIONS
2 - 2" PVC CONCRETE
ENCASED DUCTBANK

TPD-D1U1
INCOMING 13.2 KV UTILITY
2 - 4" PVC CONCRETE
ENCASED DUCTBANK
TO SECTIONALIZER
SWITCHGEAR

DC POSITIVE
2 - 4" PVC CONCRETE
ENCASED DUCTBANK (2A / C404)
TYP. PER DISCONNECT SWITCH
TPD-D1P1
TPD-D1P2
TPD-D1P3
TPD-D1P4

TPD-D1N1
DC NEGATIVE RETURN

4 - 4" PVC CONCRETE
ENCASED DUCTBANK

TPSS FOUNDATION

MAIN ACCESS
DOOR

TE-PB-D103
STRAY CURRENT PULLBOX
FOR FUTURE CONNECTION

SEE SHEET C407 FOR DETAILS

TE-PB-D104
COMMUNICATIONS PULLBOX
SEE SHEET C407 FOR DETAILS

EVERGY 13.2KV
SECTIONALIZER SWITCHGEAR
SEE NOTE 7

EVERGY SECTIONALIZER
SWITCHGEAR CLEARANCE

EVERGY CLEARANCE
IN FRONT OF AC

CUBICLE

GROUND GRID
REFER TO SHEET

J632 FOR DETAILS

D1 TPSS
BUILDING

EXISTING
EVERGY MANHOLE
#1426237
SEE NOTE 6

PADMOUNTED
DISCONNECT SWITCHES

TYP.

COMMUNICATIONS
2-2" PVC CONCRETE ENCASED
DUCTBANK
TO FIBER BACKBONE
SYSTEM PULLBOX
NEAR PIER
SEE NOTE 2

ABOVE GROUND
EXISTING STEAM

SYSTEM
SEE NOTE 8

REFER TO SYSTEM
DUCTBANK PLANS

FOR CONTINUATION

6'-0"

STRAY CURRENT
2 - 2" PVC CONCRETE
ENCASED DUCTBANK

TPD-D1S1
HMI / STATION

CONTROL
2 - 2" PVC

CONCRETE
ENCASED

DUCTBANK

10'-0"

6'-0"

SIDES

TPD-D1U2
INCOMING 13.2 KV UTILITY
2 - 6" PVC CONCRETE
ENCASED DUCTBANK
TO EXISTING EVERGY
MANHOLE ABOVE
EXISTING DUCTBANK

TPD-D1S3
OCS SCADA
2 - 4" PVC CONCRETE
ENCASED DUCTBANK

TPD-D1S2
OCS SCADA
2 - 4" PVC CONCRETE
ENCASED DUCTBANKC404

4A

C404
2B

C404
3A

2B
C404

2A
C404

8'-0"

SWITCHGEAR SIDE
DOORS
(FRONT)

FUSED SIDE
DOORS
(BACK)

7'-6"2'-6"

D1-DS5

D1-DS2

D1-DS3

D1-DS6

D1-DS4

DC POSITIVE
2 - 4" PVC CONCRETE

ENCASED DUCTBANK (2A / C404)
TYP. PER DISCONNECT SWITCH

TPD-D1P5
TPD-D1P6
TPD-D1P7
TPD-D1P8

C404
4C

C404
2D

EXISTING STEAM
SYSTEM FOUNDATION

SEE NOTE 8

6'-0"

VEHICLE
DOUBLE GATE

PERSONNEL GATE

C404
2B

HMI / OCS SCADA / COMMUNICATIONS
4 - 2", 2 - 4" PVC CONCRETE
ENCASED DUCTBANK

HMI / STATION
CONTROL
2 - 2" PVC
CONCRETE
ENCASED
DUCTBANK
(2B / C404)

APPROXIMATE EVERGY
DUCTBANK LOCATION

APPROXIMATE EVERGY
DUCTBANK LOCATION
SEE NOTE 10

2C
C404

C404
2A

2B
C404

EDGE OF GRAND
BLVD

FLOOR
CUTOUT
TYP
SEE
NOTE 11
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TRACTION POWER
TPSS D1

GROUND GRID LAYOUT
J632

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

0 4'-0" 8'-0" 12'-0"

SCALE: 1/4" = 1'-0"

EVERGY CLEARANCE

GROUND
GRID

LEGEND:

3/4" DIA. X 10'-0" LONG COPPERCLAD
STEEL GROUND ROD

GROUND TEST WELL WITH GROUND ROD

EXOTHERMIC WELD

#4/0 EQUIPMENT CONNECTION (PIGTAIL)

#4/0 BARE GROUND CONDUCTOR

GROUND BUSBAR (SEE NOTE 6)

FENCE POST WITH GROUND CONNECTION

NOTES:

1. FOR TYPICAL TPSS LAYOUT, SEE SHEET J620 FOR
DETAILS.

2. SEE SHEET J630 FOR SITE RACEWAY LAYOUT.

3. GROUND GRID CONDUCTORS SHALL BE BURIED A
MINIMUM OF 2'-6" BELOW GRADE.

4. GROUND GRID MUST BE CONSTRUCTED ON NATIVE SOIL
ONLY. A MINIMUM OF 6 INCHES OF NATIVE SOIL, FREE
FROM DEBRIS AND ROCK, MUST COVER THE TOP OF THE
ENTIRE GROUND GRID AREA.

5. THE MAXIMUM GROUNDING RESISTANCE SHALL NOT
EXCEED 5 OHMS.

6. CONTINUOUS GROUND BUSBAR AROUND INTERIOR OF
TPSS NOT SHOWN. SEE SHEETS J620 THROUGH J622
FOR DETAILS. GROUND GRID SHALL BE CONNECTED TO
ALL BUILDING GROUND PADS.

7. PROVIDE A MINIMUM OF 3" ASHPHALT COVER OVER THE
ENTIRE SITE. EXTEND THE ASPHALT COVER AT LEAST 6"
BEYOND THE GROUND GRID LIMITS.

8. EVERY FENCE POST SHALL BE CONNECTED TO THE
GROUND GRID PER DETAIL 12 ON SHEET J673. GATES
SHALL BE CONNECTED TO THE GROUND GRID PER
DETAIL 11 ON SHEET J673.

9. REFER TO CIVIL PLANS FOR DEMO, PROPERTY LINES,
FENCING, GRADING, CURBING, AND CONTINUATION OF
DUCTBANKS.

10. EVERGY SWITCHGEAR WILL BE GROUNDED BY EVERGY
WITH A LOCAL GROUND ROD.

EXISTING
CONCRETE

PAD

TPSS FOUNDATION

MAIN ACCESS
DOOR

EVERGY 13.2KV
SECTIONALIZER SWITCHGEAR
SEE NOTE 10

EVERGY CLEARANCE

D1 TPSS
BUILDING

PADMOUNTED
DISCONNECT SWITCHES

TYP.

REFER TO SHEET J630
FOR SITE DUCTBANK

LAYOUT

38'-0"

BUILDING GROUND
PADS, TYP.

SEE NOTE 6

GROUND TEST WELL

SEE NOTE 7
FOR COVER

REQUIREMENTS

3'-0"

TYP.

EXISTING
EVERGY MANHOLE

#1426237
SEE NOTE 6

REFER TO SHEETS C401 AND C402
FOR SYSTEM DUCTBANK

LAYOUTS

38'-0"

12'-6" 20'-0" 5'-5"

6'-0"

TPSS FOUNDATION
REBAR GROUND

TYP. TWO PLACES
SEE DETAIL 6/J673DISCONNECT SWITCH FOUNDATION

REBAR GROUND TYP. TWO PLACES
SEE DETAIL 6/J673

ABOVE GROUND
EXISTING STEAM

SYSTEM
SEE NOTE 8

EXISTING STEAM
SYSTEM FOUNDATION
SEE NOTE 8

3'-0"4'-0"

TE-MH-D102
DC NEGATIVE RETURN MANHOLE

SEE SHEET C406 FOR DETAILS
SEE NOTE 2

TE-MH-D101
DC POSITIVE MANHOLE

SEE SHEET C406 FOR DETAILS
SEE NOTE 2

TE-PB-D103
STRAY CURRENT PULLBOX
FOR FUTURE CONNECTION

SEE SHEET C407 FOR DETAILS

TE-PB-D104
COMMUNICATIONS PULLBOX
SEE SHEET C407 FOR DETAILS

APPROXIMATE EVERGY
DUCTBANK LOCATION

APPROXIMATE EVERGY
DUCTBANK LOCATION

SITE
FENCE

FENCE GROUND CONNECTION
SEE NOTE 8, TYP.

GATE GROUND CONNECTION
SEE NOTE 8, TYP.

3'-0"

3'-0"

AC CIRCUIT
BREAKER
GROUND
BUSBAR
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1000 VOLTS
2000 AMPS
SIGN

NAME PLATE IDENTIFICATION
(SEE FRONT VIEW)DEAD FRONT

OPERATOR HANDLE
PADLOCKABLE

CLOSED

DANGER
HIGH
VOLTAGE
SIGN

DO NOT
OPERATE

UNDER LOAD
SIGN

DETAIL A

CLOSED
1 2

3 4

1 2

3 4

1 2

3 4

1 2

3 4

1 2

3 4

1 2

3 4

1/2"

1 3/4"

4 PLACES
6 CONN'S TYP.

1'-6 1/2"1 1/2"

7 7/8"

1/4"

5 1/2"

1 3/4"

9 1/2"

1/2"

OPEN

DX-DS4

CLOSED

OPEN

DX-DS6

CLOSED

OPEN

DX-DS3

CLOSED

OPEN

DX-DS2

CLOSED

OPEN

DX-DS5

CLOSED

OPEN

DX-DS1

TRACTION POWER
TYPICAL DISCONNECT SWITCH ARRANGEMENT

J640

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

DX-DS1DX-DS5 BYPASSDX-DS2
DX-DS3

DX-DS6 BYPASSDX-DS4

HOLES FOR
EQUIPMENT
MOUNTING
TYP. 4 PLACES

ENCLOSURE OPENING
1'-0" X 1'-6 1/2" TYP.
6 PLACES

LIFTING ANGLE

VENT COVER

VENT COVER

FOR LIFTING

DISCONNECT SWITCH FEATURES:

(6) 2000 AMP DISCONNECT SWITCHES

1000VDC SWITCH & BUSBAR INSULATION RATING

SINGLE POLE, SINGLE THROW, BOLTED PRESSURE TYPE SWITCHES

NON-FUSIBLE

NON-LOAD BREAK OPERATION

2000 AMP MAIN BUSBAR CAPACITY

SILVER PLATED TERMINALS

1 NO./NC AUX . CONTACT FOR POSITION INDICATION

FRONT OPERATED WITH PADLOCK FEATURE

OPERATOR HANDLE AND DOOR ARE MECHANICALLY INTERLOCKED
TO PREVENT DOOR OPENING WITH THE SWITCH IN THE CLOSED POSITION

OPERATOR HANDLE GROUNDED

NEMA 4X PAD MOUNTED FIBERGLASS ENCLOSURE:

ANSI 61 GRAY EXTERIOR AND WHITE INTERIOR
CONTINUOUS STAINLESS STEEL HINGE
DOOR PERIMETER IS FULLY GASKETED
3 POINT HANDLE IS PADLOCKABLE

APPROX. WT. - 1500 LBS

1'-0"4'-2"1'-0" 4'-2"

12'-6"

2'-1" TYP.

NOTES:

1. DIMENSIONS PROVIDED ARE TYPICAL. FINAL DIMENSIONS SHALL BE
DETERMINED BY DISCONNECT SWITCH MANUFACTURER.

2. EACH DISCONNECT SWITCH POSITION STATUS INDICATIONS SHALL BE
REPORTED TO THE SAS PLC. SEE SITE SPECIFIC CONDUCTOR SCHEDULE FOR
CABLE REQUIREMENTS.

3. PAD-MOUNTED DISCONNECT SWITCHES FURNISHED AND INSTALLED BY THE
CONTRACTOR.

SEE DETAIL A

SEE NOTE 2
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LOAD DESCRIPTION LOAD DESCRIPTION

20A

20A

CKT.
NO.

CB
SIZE

AMPS

CKT.
NO.

INTERIOR LIGHTS

AC PANEL ADP

1

3

2

4

5

7

9

11

13

15

17

19

21

23

6

8

10

12

14

16

18

20

22

24

INTERIOR
RECEPTACLES

HVAC #1

FIRE ALARM PANEL

SPARE

EXTERIOR
RECEPTACLES

EXIT LIGHTS/
EMERGENCY LIGHT

-

LOAD KVA LOAD KVA

20A

20A

NOTE 2

60A

BATTERY CHARGER

60A

EXTERIOR LIGHTS

HVAC #2

EXHAUST FAN

SMOKE DETECTOR

AC SWITCHGEAR
HEATER STRIPS

DC SWITCHGEAR
HEATER STRIPS

SWITCHGEAR LIGHTS

20A

20A

25

27

29

31

26

28

30

32

20A

20A

20A

SPARE

RECTIFIER LIGHTS

SPARE

60A

FROM AUXILIARY POWER
TRANSFORMER AT1

CB
SIZE

AMPS

60A

RECTIFIER
TRANSFORMER

SPARE

SPARE

20A

20A

20A

60A

20A

20A

20A

20A

20A

27

MCB
225A, 3P

33 34

35 36

37 38

39 40

41 42

- -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - - - - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

-

-

-

-

-

-

-

-

-

-

- - - - - -

- - - - - -

- - - - - -

- - - - - -

- - - - - -

SPACESPACE

SPACESPACE

SPACESPACE

SPACESPACE

SPACESPACE

RECTIFIER HEATERS

TYPE 2 SPD

TRACTION POWER
120/208V AC PANEL ADP

PANEL SCHEDULE
J642

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

NOTES:

1. FOR COORDINATION PURPOSES ONLY. REFER TO VENDOR'S AC
PANELBOARD DRAWING FOR AC PANEL LAYOUT

2. ALL INTERNAL BUILDING WIRING AND FINAL BREAKER SIZES TO BE
DETERMINED BY VENDOR (OWNER SUPPLIED) IN COORDINATION WITH THE
CONTRACTOR (THIS CONTRACT).

3. SHOP DRAWINGS TO BE PROVIDED BY THE OWNER WHEN AVAILABLE.

4. DRAWING FOR CONTRACTOR COORDINATION PURPOSES. TPSS SHALL BE
OWNER SUPPLIED AND SHOP DRAWINGS SUPPLIED WHEN AVAILABLE.

AC PANEL ADP - PANEL SCHEDULE
SCALE: NOT TO SCALE

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.
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NOTE 2

100A

100A

DISCONNECT
SWITCH DS-1

125VDC
NI-CD
BATTERY

MCB
150A
2P

LOAD DESCRIPTION LOAD DESCRIPTION

50A

20A

20A

SIZE
AMPS

CB
CKT.
NO.

SIZE
AMPS

BATTERY CHARGER INPUT

125 VDC PANEL, 2W, 40 CIRCUIT DC PANEL
DDP

1

5

2

6

9

13

17

21

25

29

10

14

18

22

26

30

DC BREAKER TEST CABINET

STATION CONTROL
CABINET

SWITCH POSITION LIGHTS

RECTIFIER TRANSFORMER

LOAD
WATTS

20A

20A

20A

20A

20A

4

8

12

16

20

24

28

32

3

7

11

15

19

23

27

31

20A

20A

30A

20A

20A

20A

20A

20A

AC SWITCHGEAR

SPARE

DC FEEDER 2

DC FEEDER 1

SPARE

SPARE

DC SWITCHGEAR NEGATIVE
89N CUBICLE

DC SWITCHGEAR POSITIVE
89P CUBICLE

27

CB
CKT.
NO.

ADC BREAKER TEST
CABINET

LOAD
WATTS

SPARE SPARE

33 34
20A

3635
20ASPARE SPARE

37 38
20A

4039
20ASPARE SPARE

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

TRACTION POWER
125V DC PANEL DDP
PANEL SCHEDULE

J643

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

NOTES:

1. FOR COORDINATION PURPOSES ONLY. REFER TO VENDOR'S AC
PANELBOARD DRAWING FOR AC PANEL LAYOUT

2. ALL INTERNAL BUILDING WIRING AND FINAL BREAKER SIZES TO BE
DETERMINED BY VENDOR (OWNER SUPPLIED) IN COORDINATION WITH THE
CONTRACTOR (THIS CONTRACT).

3. FOR THE DC DISTRIBUTION PANEL: AUXILIARY CONTACTS OF THE MAIN AND
EACH BRANCH CIRCUIT BREAKER SHALL BE FACTORY WIRED TO A TERMINAL
STRIP FOR CONNECTION TO THE ANNUNCIATOR AND SUPERVISORY
CIRCUITS. TRIPPED OR OPEN CIRCUIT BREAKERS SHALL BE ANNUNCIATED.

4. SHOP DRAWINGS TO BE PROVIDED BY THE OWNER WHEN AVAILABLE.

5. DRAWING FOR CONTRACTOR COORDINATION PURPOSES. TPSS SHALL BE
OWNER SUPPLIED AND SHOP DRAWINGS SUPPLIED WHEN AVAILABLE.

DC PANEL DDP - PANEL SCHEDULE
SCALE: NOT TO SCALE

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.
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KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

NOTES:

1. FINAL SCHEMATICS, LOGIC, AND FUNCTIONAL
REQUIREMENTS SHALL BE DEVELOPED BY THE
VENDOR.

2. EQUIPMENT CUBICLE LIGHTING AND HEATING TO BE
PROPOSED BY VENDOR. SEE SHOP DRAWINGS
SUPPLIED BY BUILDING VENDOR VIA OWNER.

3. EQUIPMENT SPECIFIC SCHEMATICS (AC
SWITCHGEAR, DC SWITCHGEAR, RECTIFIER
TRANSFORMER, RECTIFIER, ETC.) SHALL BE
PROPOSED BY VENDOR. SEE SHOP DRAWINGS
SUPPLIED BY BUILDING VENDOR VIA OWNER.

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.
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INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.

NOTES:

1. FINAL SCHEMATICS, LOGIC, AND FUNCTIONAL
REQUIREMENTS SHALL BE DEVELOPED BY THE
VENDOR. SEE SHOP DRAWING SUPPLIED BY
BUILDING VENDOR VIA OWNER.

2. EQUIPMENT SPECIFIC SCHEMATICS (AC
SWITCHGEAR, DC SWITCHGEAR, RECTIFIER
TRANSFORMER, RECTIFIER, ETC.) SHALL BE
PROPOSED BY VENDOR. SEE SHOP DRAWINGS
SUPPLIED BY BUILDING VENDOR VIA OWNER.
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DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.

NOTES:

1. FINAL SCHEMATICS, LOGIC, AND FUNCTIONAL
REQUIREMENTS SHALL BE DEVELOPED BY THE
VENDOR. SEE SHOP DRAWING SUPPLIED BY
BUILDING VENDOR VIA OWNER.

2. EQUIPMENT SPECIFIC SCHEMATICS (AC
SWITCHGEAR, DC SWITCHGEAR, RECTIFIER
TRANSFORMER, RECTIFIER, ETC.) SHALL BE
PROPOSED BY VENDOR. SEE SHOP DRAWINGS
SUPPLIED BY BUILDING VENDOR VIA OWNER.
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PREVIOUS STATE

PREVIOUS STATE

OUTPUT  CHANGES STATE ONLY UPON
RISING EDGE OF INPUT SIGNAL

TD

(t)

TIME DELAY

A RISING EDGE ON THE INPUT STARTS THE
TIMER(t). THE TIMER COUNTS AS LONG AS THE
INPUT IS HIGH. IF THE TIMER EXPIRES WHILE THE
INPUT IS HIGH THE OUTPUT BECOMES ACTIVE. A
FALLING INPUT EDGE RESETS THE TIMER.

EACH TIME INPUT #1 IS PULSED HIGH THE
COUNTER INCREMENTS AND THE OUTPUT
REFLECTS THE COUNT VALUE. WHEN INPUT #2 IS
PULSED HIGH THE COUNT VALUE IS RESET.

R

OUTPUT

IF THE INPUT VALUE IS LESS THAN OR EQUAL TO
THE SET POINT, THE OUTPUT BECOMES ACTIVE.

IF THE INPUT VALUE IS GREATER THAN OR EQUAL TO
THE SET POINT, THE OUTPUT BECOMES ACTIVE.

COMP

SET POINT

LESS THAN
COMPARATOR

COMP

SET POINT

COUNTER

TRACTION POWER
LOGIC DIAGRAMS

SYMBOLS AND LEGEND
J648

HDR Engineering, Inc.

10450 Holmes Road
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Kansas City, MO 64131-3471
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Certificate of Authority: 000856
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The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

NOTES:

1. FOR COORDINATION ONLY. FINAL SCHEMATICS,
LOGIC, AND FUNCTIONAL REQUIREMENTS SHALL BE
DEVELOPED BY THE VENDOR. SEE SHOP DRAWINGS
SUPPLIED BY BUILDING VENDOR VIA OWNER.

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.
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NOTES:

1. PLC OUTPUT ACTIVATES LOCKOUT RELAY 186 & 86X.

2. THIS SIGNAL IS ACTIVE LOW.

3. FLASHING BLUE LIGHT (NEW UNACKNOWLEDGED ALARM)
SOLID BLUE LIGHT (ACTIVE ACKNOWLEDGED ALARMS)

        BLUE LIGHT OFF (NO ACTIVE ALARMS).

4. FOR COORDINATION ONLY. FINAL SCHEMATICS, LOGIC,
AND FUNCTIONAL REQUIREMENTS SHALL BE DEVELOPED
BY THE VENDOR. SEE SHOP DRAWINGS SUPPLIED BY
BUILDING VENDOR VIA OWNER.

(33T) TPT DOOR OPEN

(33N, 33P, 33R) NEG, POS, RECT CUB DOOR OPEN

(49T2) TRANSFORMER WINDING TEMPERATURE TRIP

(26-RT2) RECTIFIER TEMP. TRIP

(98-2) RECTIFIER DIODE FAILURE

(148) CIRCUIT BREAKER INCOMPLETE SEQUENCE

RECTIFIER OVER/UNDER VOLTAGE VALUE

RECTIFIER OVER/UNDER VOLTAGE  TRIP SET POINT

ACTUAL CURRENT VALUE

(32) REVERSE CURRENT THRESHOLD

(ETS) EMERGENCY TRIP STATION

(64HS) DC SWGR FRAME "ALIVE"

FIRE/SMOKE ALARM

COMP

COMP

PLC FAIL

OR

R

S

R

S

SAS PLC

OR

DC LOCK OUT 186
NOTE 1
NOTE 2

SUBSTATION LOCKOUT AND ALARM LOGIC

AC LOCK OUT 86X
NOTE 1
NOTE 2

STATION TROUBLE BLUE
LAMP (NOTE 3)SUBSTATION ALARM INPUTS

(SEE SCADA INTERFACE POINTS TABLE IN SPECIFICATIONS)

STATION TROUBLE RESET BUTTON

DC SGWR
MFPR

SYSTEM IN REMOTE LAMP

TO BREAKER LOGIC

TO BREAKER LOGIC(AC SWGR 43) SYSTEM IN REMOTE

(AC SWGR 43) SYSTEM IN LOCAL

AC SWGR
MFPR

SAS PLC

LOCAL / REMOTE LOGIC

SYSTEM IN LOCAL LAMP

TRACTION POWER
SUBSTATION LOCKOUT AND ALARM LOGIC DIAGRAM

J649

HDR Engineering, Inc.
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816-360-2700
Certificate of Authority: 000856
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Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.
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AC MAIN BREAKER TO TRANSFORMER TRIPPING LOGIC

AC MAIN BREAKER TO TRANSFORMER CLOSE LOGIC
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(NOTE 2)
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CONTROL POWER

MAIN BREAKER
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OPERATED

OUTPUT TO BREAKER
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(NOTE 1)
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PHYSICAL
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MAIN BREAKER 'OPENS'
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CLOSED

LOSS OF 125
VDC CONTROL
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MAIN BREAKER
RELEASE HANDLE

OPERATED

OUTPUT TO BREAKER
TRIP CIRCUIT (NOTE 1)

BREAKER OPEN LIGHT

BREAKER GROUP
ALARM LIGHT

NOTE 4

BREAKER CLOSED
LIGHT

MINIMUM
VOLTAGE

SET POINT
MINIMUM
VOLTAGE

(27)

MAXIMUM
VOLTAGE

 SET POINT
MAXIMUM
VOLTAGE

(59)

TRACTION POWER
AC SWITCHGEAR

INCOMING CUBICLE LOGIC DIAGRAM
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816-360-2700
Certificate of Authority: 000856
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The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

NOTES:

1. WHEN CONDITIONS ARE MET OUTPUT IS PULSED ONCE.

2. WHEN THE BREAKER IS CLOSED THIS OUTPUT IS SET HIGH.

3. THE BREAKER OPEN OUTPUT LATCH IS SET WHEN ALL CONDITIONS ARE
SATISFIED FOR BREAKER CLOSE AND IT IS RESET WHEN CONDITIONS ARE
SATISFIED FOR BREAKER OPEN.

4. BREAKER GROUP ALARM IS A SUMMARY ALARM. AVAILABILITY OF THIS
ALARM VARIES BY MFPR MANUFACTURER.

5. FOR COORDINATION ONLY. FINAL SCHEMATICS, LOGIC, AND FUNCTIONAL
REQUIREMENTS SHALL BE DEVELOPED BY THE VENDOR. SEE SHOP
DRAWINGS SUPPLIED BY BUILDING VENDOR VIA OWNER.

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.
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TRACTION POWER
TYPICAL DC FEEDER CUBICLE
LOGIC DIAGRAM SHEET 1 OF 2
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Certificate of Authority: 001270

NOTES:

1. WHEN THE BREAKER IS CLOSED THIS OUTPUT IS
SET HIGH.

2. THE BREAKER OPEN OUTPUT LATCH IS SET WHEN
ALL CONDITIONS ARE SATISFIED FOR BREAKER
CLOSE AND IT IS RESET WHEN CONDITIONS ARE
SATISFIED FOR BREAKER OPEN.

3. BREAKER GROUP ALARM IS A SUMMARY ALARM.
AVAILABILITY OF THIS ALARM VARIES BY MFPR
MANUFACTURER.

4. FOR COORDINATION ONLY. FINAL SCHEMATICS,
LOGIC, AND FUNCTIONAL REQUIREMENTS SHALL BE
DEVELOPED BY THE VENDOR. SEE SHOP DRAWINGS
SUPPLIED BY BUILDING VENDOR VIA OWNER.

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.
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TRACTION POWER
TYPICAL DC FEEDER CUBICLE
LOGIC DIAGRAM SHEET 2 OF 2
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NOTES:

1. WHEN CONDITIONS ARE MET OUTPUT IS PULSED ONCE.

2. WHEN THE BREAKER IS CLOSED THIS OUTPUT IS SET HIGH.

3. THE BREAKER OPEN OUTPUT LATCH IS SET WHEN ALL CONDITIONS ARE
SATISFIED FOR BREAKER CLOSE AND IT IS RESET WHEN CONDITIONS ARE
SATISFIED FOR BREAKER OPEN.

4. THERE ARE 3 TEST PAUSE TIMERS. THE TIME USED DEPENDS ON THE CURRENT
TEST CYCLE COUNT. IN THE EVENT THAT THE NUMBER OF TEST CYCLES IS SET
GREATER THAN THREE AFTER THE THIRD TEST CYCLE THE SAME TIME IS USED.

5. ALL TIMER DURATIONS ARE PROGRAMMABLE VIA THE FRONT DISPLAY.

6. FOR COORDINATION ONLY. FINAL SCHEMATICS, LOGIC, AND FUNCTIONAL
REQUIREMENTS SHALL BE DEVELOPED BY THE VENDOR. SEE SHOP DRAWINGS
SUPPLIED BY BUILDING VENDOR VIA OWNER.

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.
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NEGATIVE SWITCH CLOSED LIGHT

NEGATIVE DISCONNECT SWITCH LOGIC

OUTPUT TO SAS PLC

NEGATIVE SWITCH OPENED LIGHT

OUTPUT TO SAS PLC

NEG DISC. SWITCH
89N CLOSED

NEG DISC. SWITCH
89N OPENED

POSITIVE SWITCH CLOSED LIGHT

POSITIVE DISCONNECT SWITCH LOGIC

OUTPUT TO SAS PLC

POSITIVE SWITCH OPENED LIGHT

OUTPUT TO SAS PLC

POS DISC. SWITCH
89P CLOSED

POS DISC. SWITCH
89P OPENED

TRACTION POWER
NEGATIVE AND POSITIVE DISCONNECT SWITCH

LOGIC DIAGRAM
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300 Apollo Drive
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DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.

NOTES:

1. FOR COORDINATION ONLY. FINAL SCHEMATICS,
LOGIC, AND FUNCTIONAL REQUIREMENTS SHALL BE
DEVELOPED BY THE VENDOR. SEE SHOP DRAWINGS
SUPPLIED BY BUILDING VENDOR VIA OWNER.
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FRONT VIEW
SCALE: NOT TO SCALE

FRONT VIEW
(WITHOUT DOORS AND TRUCK)

SCALE: NOT TO SCALE

SIDE VIEW
SCALE: NOT TO SCALE

TOP VIEW
SCALE: NOT TO SCALE

3'-0"

STATION CONTROL

SUBSTATION TROUBLE ALARM

BLUE LIGHT RESET

TRACTION POWER
STATION CONTROL CABINET

TYPICAL LAYOUT
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SEE NOTE 1

SUBSTATION TROUBLE ALARM
LIGHT AND NAMEPLATE

BLUE LIGHT RESET
BUTTON AND NAMEPLATE

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.

NOTES:

1. FOR COORDINATION PURPOSES.

2. SEE SHOP DRAWINGS SUPPLIED BY BUILDING
VENDOR VIA OWNER.
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CLOSED OPEN

EVENT RESET

FRONT VIEW
SCALE: NOT TO SCALE

FRONT VIEW
(WITHOUT DOORS AND TRUCK)

SCALE: NOT TO SCALE

SIDE VIEW
SCALE: NOT TO SCALE

TOP VIEW
SCALE: NOT TO SCALE
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RAIL-TO-GROUND

HMI

TRACTION POWER
RAIL-TO-GROUND (R2G) CABINET

TYPICAL LAYOUT
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INDICATING LIGHTS

EVENT RESET
BUTTON

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.

NOTES:

1. FOR COORDINATION PURPOSES.

2. SEE SHOP DRAWINGS SUPPLIED BY BUILDING
VENDOR VIA OWNER.
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SCADA FIBER
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TPSS C9
SAS

1
-

1
-

1
-

1
-

1
-

1
-

1
-

1
-

FIBER CONNECTION FOR
TRANSFER TRIP TO/FROM
ADJACENT TPSS NOTE 1

BY CONTRACTOR

FIBER CONNECTION FOR
TRANSFER TRIP TO/FROM
ADJACENT TPSS NOTE 1

BY CONTRACTOR SCADA TO FIBER NETWORK
BACKBONE

BY CONTRACTOR

DC MULTIFUNCTION
RELAY 1

DC MULTIFUNCTION
RELAY 2

NOTE 2

ENGINEERING
LAPTOP

CAT6

TOUCH
SCREEN HMI

DISPLAY

HDMI/DVI
SAS PLC

ANTENNA

COAXIAL

PTP
SERVER

FACILITIES
I/O PAC

ETHERNET 1000BASE FX (TYP)

ETHERNET SWITCH /
GATEWAY WITH SFP

100/1000 PORTS

TRANSFORMER/
RECTIFIER PAC

AC
MULTIFUNCTION

RELAY

NOTES:

1. CONTRACTOR SHALL CONFIGURE TRANSFER TRIP FUNCTION
BETWEEN ADJACENT TPSS DC MULTIFUNCTION RELAYS USING THE
COMMUNICATIONS SYSTEM FOR FIBER OPTIC CONNECTION. SEE
SPECIFICATIONS FOR ADDITIONAL DETAILS.

2. PROVIDE ONE ENGINEERING LAPTOP PER THE SPECIFICATIONS (BY
BUILDING VENDOR).

3. SHOP DRAWINGS SHALL BE PROVIDED BY THE BUILDING VENDOR VIA
OWNER WHEN AVAILABLE.

TPSS C8
SAS

TPSS C7
SAS

TPSS C6
SAS

TPSS C5
SAS

TPSS A1
SAS

TPSS A2
SAS

TPSS A3
SAS

TPSS A4
SAS

MAIN STREET EXTENSTION EXISTING

OCS
DISCONNECT

SWITCH
POSITION INDICATIONS

(EACH SWITCH)
BY CONTRACTOR

TPSS SITE
PADMOUNT

DISCONNECT SWITCH
POSITION INDICATIONS

(EACH SWITCH)
BY CONTRACTOR

HW (BY CONTRACTOR)

CAT6

EXISTING RIVERFRONT EXTENSION - PROPOSED

1
-

TPSS D1
SAS

FUTURE FIBER OPTIC
TO FUTURE TPSS

HW (BY CONTRACTOR)

TRACTION POWER
TPSS COMMUNICATIONS BLOCK DIAGRAM

J665

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

1
-SCALE: NOT TO SCALE

TYPICAL TPSS SAS LOCAL AREA NETWORK DIAGRAM

TPSS LOCAL WIDE AREA NETWORK DIAGRAM
SCALE: NOT TO SCALE

SAS EQUIPMENT WITHIN TPSS BUILDING
BY VENDOR (FURNISHED BY OWNER)

SHOWN FOR COORDINATION PURPOSES, SEE NOTE 3.
EXTERNAL INTERFACES BY CONTRACTOR.

PROGRAMMING, TESTING, AND COMMISSIONING BY CONTRACTOR.
CONTRACT MUST ENSURE A COMPLETE, FUNCTIONAL SYSTEM

IS PROVIDED UNDER THIS CONTRACT.

SEE COMMUNICATIONS DRAWINGS
FOR FIBER BACKBONE INSTALLATION

CONTRACTOR TO CONFIGURE
TRANSFER TRIP BETWEEN EXISTING TPSS A4
AND NEW TPSS D1

157
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#4/0 BARE COPPER
CONDUCTOR, TYP.

CADWELD TYPE "VB"
(NOTE 3)

STEEL PLATE

#4/0 BARE COPPER
CONDUCTOR, TYP.

CADWELD TYPE "TA"
(NOTE 3)

CADWELD TYPE "GT"
(NOTE 3)

#4/0 BARE COPPER
CONDUCTOR, TYP.

3/4" DIAMETER COPPER
CLAD STEEL GROUND ROD
(LENGTH AS SHOWN ON DRAWING)

CADWELD TYPE "XA"
(NOTE 3)

#4/0 BARE COPPER
CONDUCTOR, TYP.

CADWELD TYPE "LA"
(NOTE 3)

#4/0 BARE COPPER
CONDUCTOR, TYP.

#4/0 BARE COPPER
CONDUCTOR, TYP.

REBAR, TYP.

CADWELD TYPE "RJ"
(NOTE 3)

CADWELD TYPE "HA"
(NOTE 3)

#4/0 BARE COPPER
CONDUCTOR, TYP.

STEEL PIPE
OR FENCE POST

SUBSTATION BUILDING

GROUNDING PADS EACH SIDE OF
BUILDING FRAME AT BUILDING CORNERS

FINISHED
GRADE

SUBSTATION
FOUNDATION

3/4" COPPER GROUND ROD
SEE SITE SPECIFIC SHEETS FOR GROUND

GRID DETAILS

#4/0 BARE COPPER
CONDUCTOR, TYP.

BUILDING FRAME
GROUND GRID CONNECTION

BUILDING EQUIPMENT
GROUND CONNECTIONS

LENGTH
AS REQUIRED

NOTE 6

1/4" X 3" BARE
COPPER BUSBAR

MOUNTING BOLT
WITH FIBERGLASS
STANDOFF (TYP. 3)

NOTES:

1. GROUND CONDUCTOR "TEE" CONNECTIONS SHALL BE
USED AT ALL GROUND GRID INTERSECTIONS AROUND THE
PERIMETER OF THE GROUND GRID.

2. GROUND CONDUCTOR "CROSS" CONNECTIONS SHALL BE
USED AT ALL GROUND GRID INTERSECTIONS WITHIN THE
PERIMETER OF THE GROUND GRID.

3. CADWELD TYPE CONNECTIONS LISTED FOR REFERENCE
ONLY AND DOES NOT PRECLUDE ANY OTHER
MANUFACTURER.

4. DRILL AND TAP FOR 2-HOLE NEMA LUGS.

5. COMPRESSION TYPE GROUND CONNECTIONS ARE
ACCEPTABLE WHERE NOT IN CONTACT WITH
GROUND/EARTH. BURNDY OR APPROVED EQUAL.

6. PRE-DRILL COPPER BUSBAR FOR NEMA 2 HOLE LUGS.

7. FOR VINYL COATED FENCING, REMOVE COATING AND
CLEAN SURFACE PRIOR TO MAKING GROUNDING
CONNECTIONS. AFTER MAKING CONNECTIONS, COAT
EXPOSED FENCE POST SURFACE AND CONNECTIONS
WITH A ZINC RICH PAINT.

CHRISTY G8 BOX OR EQUIVALENT
GROUND WELL COVER
MARKED WITH TEXT
"GROUND"

GRADE

3/4" x 10' LONG COPPER
CLAD STEEL GROUND ROD

EXOTHERMIC WELD OR
COMPRESSION CONNECTION WITH
CORROSION PREVENTATIVE COATING

#4/0 AWG BARE COPPER
CONDUCTOR, TYP.

GATE POST
SEE NOTE 7

BURNDY TYPE
GAR GROUND
CONNECTOR

NOTES 5 AND 7

FLEXIBLE TINNED
BRAID, BURNDY
TYPE B2F

GATE
SEE NOTE 7

EXOTHERMIC CONNECTION

#1/0 BARE COPPER
CONDUCTOR

FENCE POST
SEE NOTE 7

BURNDY TYPE
GAR GROUND
CONNECTOR

SEE NOTES 5 AND 7

#1/0 BARE COPPER CONDUCTOR

TO TPSS GROUND GRID

1
-SCALE: NOT TO SCALE

STEEL PLATE CONNECTION 2
-SCALE: NOT TO SCALE

GROUND CONDUCTOR
TEE CONNECTION 3

-SCALE: NOT TO SCALE

GROUND ROD CONNECTION

4
-SCALE: NOT TO SCALE

GROUND CONDUCTOR
CROSS CONNECTION 5

-SCALE: NOT TO SCALE

GROUND CONDUCTOR TO
2-HOLE TERMINAL CONNECTION 6

-SCALE: NOT TO SCALE

GROUND CONDUCTOR
TO REBAR CONNECTION

7
-SCALE: NOT TO SCALE

GROUND CONDUCTOR TP
STEEL PIPE CONNECTION 8

-SCALE: NOT TO SCALE

GROUNDING MAT DETAIL 9
-SCALE: NOT TO SCALE

TYPICAL GROUND BUSBAR

10
-SCALE: NOT TO SCALE

GROUND WELL DETAIL

12
-SCALE: NOT TO SCALE

FENCE POST GROUNDING CONNECTION

11
-SCALE: NOT TO SCALE

GATE GROUNDING CONNECTION

3

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824

Phone: 978-905-4000
Certificate of Authority: 001270

TRACTION POWER
TYPICAL GROUNDING DETAILS

J673 158
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HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824
Phone: 978-905-4000

Certificate of Authority: 001270

TRACTION POWER
D1 CONDUCTOR SCHEDULE

J680

TPSS D1 - CONDUCTOR SCHEDULE

FEEDER NUMBER FROM TO VIA DUCTBANK/CONDUIT DUCTBANK SECTION
CABLE DESCRIPTION

DRAWING NUMBER COMMENTS
QUANTITY SIZE TYPE VOLTAGE RATING TEMPERATURE RATING

D1-PF1 D1-F1 D1-DS1 TPD-D1P1 2A / C404 2 250 KCMIL EPR 2000 V J630 POSITIVE FEEDER

D1-DS1 TE-MH-D101 TPD-D1P5
2A / C404

10A / C404
2 250 KCMIL EPR 2000 V J630

TE-MH-D101 OCS FEEDER POLE R/34 (SB) 2 250 KCMIL EPR 2000 V
SEE SYSTEMWIDE
ELECTRICAL PLAN

D1-PF2 D1-F1 D1-DS2 TPD-D1P2 2A / C404 2 250 KCMIL EPR 2000 V J630 POSITIVE FEEDER

D1-DS2 TE-MH-D101 TPD-D1P6
2A / C404

10A / C404
2 250 KCMIL EPR 2000 V J630

TE-MH-D101 OCS FEEDER POLE R/33 (NB) 2 250 KCMIL EPR 2000 V
SEE SYSTEMWIDE
ELECTRICAL PLAN

D1-PF3 D1-F2 D1-DS3 TPD-D1P3 2A / C404 2 250 KCMIL EPR 2000 V J630 POSITIVE FEEDER

D1-DS3 TE-MH-D101 TPD-D1P7
2A / C404

10A / C404
2 250 KCMIL EPR 2000 V J630

TE-MH-D101 OCS FEEDER POLE R/34 (SB) 2 250 KCMIL EPR 2000 V
SEE SYSTEMWIDE
ELECTRICAL PLAN

D1-PF4 D1-F2 D1-DS4 TPD-D1P4 2A / C404 2 250 KCMIL EPR 2000 V J630 POSITIVE FEEDER

D1-DS4 TE-MH-D101 TPD-D1P8
2A / C404

10A / C404
2 250 KCMIL EPR 2000 V J630

TE-MH-D101 OCS FEEDER POLE R/33 (NB) 2 250 KCMIL EPR 2000 V
SEE SYSTEMWIDE
ELECTRICAL PLAN

D1-NR1 DC NEGATIVE BUS TE-MH-D102 TPD-D1N1 4A / C404 4 250 KCMIL EPR 2000 V J630 NEGATIVE RETURN

TE-MH-D102 TRACK BLOCKOUT (SB) 4 250 KCMIL EPR 2000 V
SEE SYSTEMWIDE
ELECTRICAL PLAN

D1-NR2 DC NEGATIVE BUS TE-MH-D102 TPD-D1N1 4A / C404 4 250 KCMIL EPR 2000 V J630 NEGATIVE RETURN

TE-MH-D102 TRACK BLOCKOUT (NB) 4 250 KCMIL EPR 2000 V
SEE SYSTEMWIDE
ELECTRICAL PLAN

D1-HV1
FUSED LOAD BREAK
FUSED /METERING

CABINET

LOCAL UTILITY
SECTIONALIZER

SWITCHGEAR
TPD-D1U1 2A / C404 BY LOCAL UTILITY BY LOCAL UTILITY BY LOCAL UTILITY BY LOCAL UTILITY BY LOCAL UTILITY J630

COORDINATE CABLE AND
DUCTBANK

REQUIREMENTS WITH
LOCAL UTILITY

D1-HV2
LOCAL UTILITY

SECTIONALIZER
SWITCHGEAR

LOCAL UTILITY MANHOLE /
SPLICE

TPD-D1U2 2A / C404 BY LOCAL UTILITY BY LOCAL UTILITY BY LOCAL UTILITY BY LOCAL UTILITY BY LOCAL UTILITY J630

COORDINATE CABLE AND
DUCTBANK

REQUIREMENTS WITH
LOCAL UTILITY

D1-SS1 HMI  PAC I/O MODULE

D1-DS1, D1-DS2, D1-DS3,
D1-DS4, D1-DS5, D1-DS6

OPEN/CLOSE AUX
CONTACTS

TPD-D1S1 2B / C404 2 12/C - #12 AWG XLPE 600 V J630
SWITCH STATUS

INDICATIONS

FIBER COMMUNICATIONS RACK
FIBER BACKBONE

SEE COMMUNICATIONS
PLANS

TPD-D1C1
2B / C404
4C / C404

SEE COMMUNICATIONS
PLANS

SEE COMMUNICATIONS
PLANS

SEE COMMUNICATIONS
PLANS

SEE COMMUNICATIONS
PLANS

SEE COMMUNICATIONS
PLANS

SEE COMMUNICATIONS
PLANS

SEE COMMUNICATIONS
PLANS

NOTES:

1. SEE SHEET J630 FOR TPSS D1 SITE RACEWAY LAYOUT.
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SIZE 40 FONT

SIZE 20 FONT

SIZE 30 FONT

SIZE 16 FONT

FLASHING RED FOR NEW
ALARMS. SOLID RED FOR

ACKNOWLEDGED ALARMS
(NOTE 5)

WHITE TO INDICATED
"NORMAL STATUS"

SOLID YELLOW FOR NEW
ALARMS BUT RESOLVED

SPARES FOR FUTURE ALARMS
PROGRAMMABLE BY THE

USER ON SCREEN

NOTE 4

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824

Phone: 978-905-4000
Certificate of Authority: 001270

TRACTION POWER
TYPICAL TPSS HMI ALARM

SCREEN LAYOUT
J690

NOTES:

1. NOT USED.

2. HEADER INFORMATION SHALL BE VIEWABLE AT ALL TIMES.

3. EXTEND GUI TO FULL DIMENSIONS OF HMI SCREEN.

4. THERE SHALL BE A MINIMUM OF 36 WINDOWS.

5. TOUCH WINDOW TO ACKNOWLEDGE ALARMS.

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.
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HEADER INFORMATION
(NOTE 2)

WINDOW TITLE REFLECTS
CURRENT APPLICATION

BREAKER LOCAL/REMOTE
STATUS INDICATION (TYP.)

BREAKER CONTROL WINDOW (TYP.)

ANIMATE SWITCH STATUS
OPEN/CLOSE (TYP.)

A1-89NA1-89P

SIZE 30 FONT

SIZE 40 FONT

POSITIVE DC BUS NEGATIVE BUS

R2G STATUS INDICATION

GND BUS

GND

TO RUNNING RAILS

INDICATION ONLY ICON

BUTTON APPEARANCE WITH
STATUS INDICATION FOR
CLOSE/OPEN/UNKNOWN (TYP.)

ILLUMINATED BUS SHOWING
ENERGIZED STATUS
(TYP. FOR ALL BUS)

NOTE 3

HELP APPLICATION
CONTAINED WITH USER
INSTRUCTIONS

SETTINGS APPLICATION TO
MODIFY TIME/DATE AND USER
MANAGEMENT SETTINGS

NETWORK STATUS TO INDICATE
COMMUNICATION/ONLINE STATUS TO

TPS LAN DEVICES

EVENTS TO SHOW
RECORDED EVENTS

ALARM BUTTON FLASHES TO
ANNUNCIATE ALARMS

NAVIGATION BAR TO SELECT
APPLICATION (NOTE 2)

THICKENED COLORED BORDER
SHOWING ACTIVE APPLICATION

SIZE 20 FONT

OCS DISCONNECT SWITCHES
CLOSE/OPEN STATUS, TYP.
NUMBER OF SWITCHES AND SECTION NUMBERS SHALL BE REPRESENTATIVE
OF SITE SPECIFIC REQUIREMENTS

PADMOUNT DISCONNECT SWITCHES
CLOSE/OPEN STATUS, TYP.
NUMBER OF SWITCHES AND SECTION NUMBERS SHALL BE REPRESENTATIVE
OF SITE SPECIFIC REQUIREMENTS

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824

Phone: 978-905-4000
Certificate of Authority: 001270

TRACTION POWER
TYPICAL TPSS HMI CONTROL

SCREEN LAYOUT
J691

NOTES:

1. NOT USED.

2. HEADER INFORMATION SHALL BE VIEWABLE AT ALL TIMES.

3. EXTEND GUI TO FULL DIMENSIONS OF HMI SCREEN.

DRAWING FOR CONTRACTOR
COORDINATION PURPOSES. TPSS SHALL
BE OWNER SUPPLIED WHEN AVAILABLE.
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SIZE 40 FONT

SIZE 20 FONT

SIZE 30 FONT

SIZE 16 FONT

SCROLL FORWARD
ONE PAGE

SCROLL FORWARD
TO LAST PAGE

SCROLL BACK
ONE PAGE

SCROLL BACK
TO FIRST PAGE

EXPORT TO USB
DRIVE

PRINT TO EXTERNAL
PRINTER

SORT WITH MOST CURRENT
EVENT ON TOP

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824

Phone: 978-905-4000
Certificate of Authority: 001270

TRACTION POWER
TYPICAL TPSS HMI EVENT LOG

SCREEN LAYOUT
J692

NOTES:

1. NOT USED.

2. HEADER INFORMATION SHALL BE VIEWABLE AT ALL TIMES.

3. EXTEND GUI TO FULL DIMENSIONS OF HMI SCREEN.

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.
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SIZE 40 FONT

SIZE 20 FONT

SIZE 30 FONT

COLOR CORDED
BORDER TO INDICATE

STATUS (NOTE 1)

COMMUNICATION LINES
WITH LABEL AND

DIFFERENTIATING LINE STYLES
REPRESENTING DIFFERENT

COMMUNICATIONS MEDIA

HDR Engineering, Inc.

10450 Holmes Road
Suite 600
Kansas City, MO 64131-3471
816-360-2700
Certificate of Authority: 000856

KANSAS CITY STREETCAR - RIVERFRONT EXTENSION12-23-2022

The HNTB COMPANIES
INFRASTRUCTURE SOLUTIONS

300 Apollo Drive
Chelmsford, MA 01824

Phone: 978-905-4000
Certificate of Authority: 001270

TRACTION POWER
TYPICAL TPSS HMI NETWORK STATUS

SCREEN LAYOUT
J693

NOTES:

1. NOT USED.

2. HEADER INFORMATION SHALL BE VIEWABLE AT ALL TIMES.

3. EXTEND GUI TO FULL DIMENSIONS OF HMI SCREEN.

DRAWING FOR CONTRACTOR COORDINATION
PURPOSES. TPSS SHALL BE OWNER SUPPLIED

WHEN AVAILABLE.

163
302995

dhthurston
Typewritten Text
This set of plans is not for construction.These plans are intended to build interest in bidding the project.



302996

dhthurston
Typewritten Text
This set of plans is not for construction.These plans are intended to build interest in bidding the project.



302997

dhthurston
Typewritten Text
This set of plans is not for construction.These plans are intended to build interest in bidding the project.


