Pre-Bid Meeting for Contract R-44722

Richard Gilyeat — Crawfordsville District Senior Project Manager
Ben Carnahan — AECOM Indiana Transportation Lead
Greg Reilly = AECOM Electrical Engineering Manager

7/27/2023
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Agenda

* Welcome (Richard Gilyeat, INDOT)

e Des. 2201174, DWPT Pilot Overview (Ben Carnahan, AECOM)
e Des. 2201174, DWPT Pilot Electrical (Greg Reilly, AECOM)

e Q&A
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DWPT Pilot — Overview

(Ben Carnahan, AECOM)
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Contract R-44722 Details

e Des Number -2201174
* Letting Date — 8/9/2023

* Project Description and Intent — Dynamic Wireless Power Transfer (DWPT)
System Test Site Installation. The intent of this project is to test the
constructability, functionality, and capabilities of the DWPT system and specially
equipped EVs designed to receive its power.
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Contract R-44/22 Location

* On US 52 from 5.17 Miles to 5.42 Miles North of SR 25 in West Lafayette in
Tippecanoe County (WB/NB US 52 between Lindberg Rd & Cumberland Ave)
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Contract R-44/22

pical Sections

. 4 " 12' g 14 " g .
WB US 52 WB US 52 WB US 52 WB US 52
Median Passing Lane Driving Lane Outside
Shoulder (Striped As 12' Lane) Shoulder

\ Existing

B ¢ 10" HMA
- ! | Shoulder
N N M)
el 10" PCCP on Existing
9" Subbase For PCCP Underdrain
(Contraction Joints @ 15' Spa.) (Typ)
Sta. 100+00 to Sta. 115+00 Line "A"
) 4 ) 12 14' g )
WB US 52 WB US 52 WB US 52 WB US 52
Median Passing Lane Driving Lane Outside
Shoulder (Striped As 12' Lane) Shoulder

Remove Existing 4' x 4' x 6.5" PCCP And Existing Subbase
For PCCP Underneath The Milled PCCP Area; To Make
O Room For A Receiving Pit For Underground Conduit And Wire.
Then After Underground Conduit And Wire Received; Place
Polyester Polymer Concrete Patching, 6.5", On 9" Subbase For PCCP

elu!
Mill Existing PCCP - Milling, PCCP, 3.5 IN Micro-Milling
12'-4" Length x 4' Width x 3.5" Depth
Then Install Transfer Coils Embedded in Roadway Pavement
Then Cap/Overlay With Polyester Polymer Concrete Overlay, 3.5"

Proposed Underground Conduit And Wire

Proposed Typical Section - WB US 52
Sta. 100400 to Sta. 115400 Line "A"

s

15"

7N\
Mill Existing PCCP - Milling, PCCP, 3.5 IN Micro-Milling _/ Existing —t \

Existing

124" Length x 4' Width x 3.5" Depth Contraction 10" PCCP Remove Existing 4' x 4' x 6.5." PCCP And Exi.sﬁng Subbase
Then Install Transfer Coils Embedded in Roadway Pavement Joint (Typ) ;?’L;C(F::'ling:;:m;f;wg:}ﬁ:;g;ﬁﬁag :dn:;k:nd e
Then Cap/Overlay With Polyester Polyester Concrete Overlay, 3.5" 3
piveriay ¥ hyeeser olyester w E) Then After Underground Conduit And Wire Received; Place
Proposed Underground Polyester Polymer Concrete Patching, 6.5", On 9" Subbase For PCCP (Typ)
Conduit And Wire (Typ)

Note: See Electrical Plan Details And Sheets For Additional Construction Details And Information
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Contract R-44722 Electrical

pical Sections

" 1
WB Px La 14" 8 N 2
255ing Lane : oy i Vault "v" In The Side
WB US 52 Outside Slope For Power Electronics Enclosures
Driving Lane Shoulder 97"x76"x36" (Min.) Install at 8:1 Slope
1" PVC/HDPE Communications Conduit (See Note 5)
. p . orE it 3" PVC/HDPE DC Power Conduit (See Note 5)
o X o X 3 ndergroun ndul " =
to be Installed by Trenchless 2" PVC/HDPE AC Power Conduit (See Note 5)
Installation Methods Local Earth Fill and Grading Around Vaults
,,,,,,,,,,,,,, 4:1 Max. Slope

Existing 10" PCCP on

9" Subbase For PCCP

(3" of #8 Stone on 6" of #53 Stone)
(Contraction Joints @ 15' Spa.)

4" PVC Sch. 40 Conduit Elbow,
24" Radius, Attached to HDPE Conduit

See Notes 1 and 2 and Sheet 4

Proposed 12'-4" x 4' x 3.5"
Charging Panels Capped With
Polyester Polymer Concrete
Overlay, 3.5 IN

\\ Install Conduit 2' Minimum Underground

Below Pavement and Below Existing Underdrain Pipe
Existing 9" HMA Shoulder

Existing Underdrain System
Consisting of 6" Circular, Type 4 Pipe
with Aggregate for Underdrains and
Geotextile for Underdrains

15! 15'

1-4n T 14" 114" T 1140

Existing / -
Congaction Existing Existing Existing
Joint Contraction 10" PCCP Contraction
Joint Joint

Proposed 12'-4" x 4' x 3.5" Charging Panels

Proposed
Capped With Polyester Polymer Concrete Overlay, 3.5 IN

12'-4" x 4' x 3.5" Charging Panels
Capped With Polyester Polymer Concrete Overlay, 3.5 IN

See Notes 1 and 2 and Sheet 4

4" PVC Sch. 40 Conduit Elbow,
24" Radius, Attached to HDPE Conduit (Typ.)

4" HDPE Conduit Installed Back
To The Vault, See Other

Plans (Typ.)

Install Conduits 2'-0"

Min. Underground

(See Notes 3 & 5)

Filter Sock 2' Beyond Clear Zone Break Point (See Note 4)

Notes:

1. The Contractor shall saw cut and remove approximately 4'x4' of concrete
pavement for the directional boring receiving pit. Vacuum or traditional
excavation shall be used to remove the subbase stone and earth in the
receiving pit. All the work for the 4'x4' receiving pit shall be included in the
cost of the pipe installation.

2. After the conduit is installed the contractor shall replace the earth and
subbase material in kind. The earth and subbase shall be compacted per
the Standard Specifications.

w

. Grading at the vaults shall be 4:1 maximum ahead and back of the vaults.
The grading shall not extend into or beyond existing ditches or previously
identified wetlands. Excavation and grading shall be included in the cost of
the vault.

»

Provide temporary inlet protection for any inlets, pipes, or underdrain
outlets within the project area.

5

. Provide fertilizer, temporary mulch and temporary seeding for temporary
measures for disturbed areas.
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Contract R-44/722 MO

ical Sections

4 ) 12 14' 8'
WB US 52 WB US 52 Passing Lane
Median Shoulder (Striped As 12' Lane) Outside Shoulder
(Close Lane)

16' 2

(Maintain Traffic)

WB US 52 Driving Lane WB US 52
¥

4 ) 12' 14' ) g
WB US 52 WB US 52 Passing Lane WB US 52 Driving Lane WB US 52
Median Shoulder (Striped As 12' Lane) Outside Shoulder
(Close Lane)
16' 2
2 12 Installation of
(Maintain Traffic) Charging Panels,

TPM, Removable, 4 IN, White
TPM, Removable, 4 IN, Yellow

Charging Coils And
Polyester Polymer Concrete

Temporary Traffic Barrier,
Type 2, Anchored

. -
IEI'MSEMI' r——
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DWPT Pilot — Electrical

(Greg Reilly, AECOM)
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DWPT Electrical

* Charge vehicle moving along roadway
e Deliver up to 230 kW per pad

e Control trailer managing system

e Portable generators

* AC to DC transformer/rectifier TX Coils

)’/1

Transformer Rectifier
Rental Generator
Control Trailer
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DWPT Electrical

* Embedded coils in pavement
* Vaults for power electronics

e DC & AC Power distribution
 CAT6 & MMF communications

Power Electronics
Vault

Power &
Comm Conduits
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DWPT Components by Contractor

e Portable generators (only for acceptance testing)
* AC to DC transformer rectifier unit & concrete pad
* Disconnect switches/junction box/H-frame rack
 DC & AC feeder cables

 CAT6 & MMF cables

 Litz wire (for embedded coils)

 PVC/HDPE Conduits

* Polymer concrete vaults

* |[nverters

* Transmitter compensation units

* Grounding
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DWPT Components by Others

e Control trailer

e Portable generators (long term for pilot)

* Mobile test apparatus/vehicle

* Wiring from trailer to H-frame/transformer rectifier unit
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DWP

Components

-Disconnect switches/junction box/

H-frame

rack

g-11* |

DC Disconnect Switch, 1000VDC,

L

400%, 1-Cireuit, Ungrounded System, AC Disconnect Switch,

MNEMA 3R, Fused at 4004, With 1204240 Vac, 1004, 2P, Solid Newtral,

Equipment Ground (See Note 2) Fusod at 400, NEMA 3R, With Galvanized Steel Pips Cap (Typ.)

_ Equipment Ground
ﬁ Motz 3
| fe "% | A |
"LL" Conduit Fiting be—— 3" RGS Conduit Supports (Typ.)
- Galvanized Steel

C-Channgl Struts (Typ.)

- Generator Cam-Lok Receptacles

¥

[ | -y | |
4 i
I e e )
Fiberglass Junction Box, NEMA 4, 20716"%8" Min.
il For CATE Cable Stack Coils and Future Connections
Lﬂ_ L 1K) a] | I ]
[ [a o] ]
1" M. (Typ.) /— Existing Grade
r6"

2-3 RGS Conduit, Each With 2-1/C 444.4 MCM
and 1/C #2 GND DLO Cables, One Conduit To
Rectifier and One Conduit To The Vault

(See Note 3)

1" RiGS Conduit With 1/C #2/0 Bare GND

[=—— Concrete Foundation, 12" Dia, x 3 Deep

2-1" RGS Conduit With (2) CATE Cable (See Note 3)

1" RGS Conduit With 1/C #2/0 Bare GND
2" RGS Conduit With 3-1/C #2, 1/C #4 GND DLO Cables to the Vault

1/2" x 8' Ground Rod and Exothermic Weld to Ground Cabile

-AC to DC transformer rectifier unit
-Qutdoor rated

Emergency Stop Mushroom Head Push Button, Note 8

750VDC Rectifier Output Terminals, Cable Terminations By Contractor.

i it G d Terminals —
Equipment Ground Terminals Transformer Rectifier

EMERGENCY STOP

Incoming 480VAC, 3 Phase Wiring Terminations
For Portable Generator Connections. Terminations
Shall Be Accessible From Above Grade.

3" RGS Conduit and Cable to H-Frame

t=—— Concrete Pad, 47 Min. (Sized By Contractor)

Existing Grade
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DWPT Components

-DC & AC feeder DLO cables -CAT6 & MMF cables
-750VDC & 120VAC operating Voltages

2kV HDFPC-DLO, RHH/RHW-2 & RW90

IP68 Cord Grip

N, NextLevel
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DWPT Components

 Litz wire (for embedded coils)
e Pattern is critical
* Wire leads twisted back to vault
* No splices

Isometric view of TX coils and support ladder
A Phase
B Phase

Support Ladder

Rungs and coils to be
assembled offsite;
unrolled in pocket

Rails to be installed after coils
and rungs arranged in pocket

Propaad Orain Cosductnr Aivangement

@NEW ENGLAND WIRE

TECHMNOLOGIES ===

Wew England Wire Technologies
130 North Mam Strest
Lisbon, WH 03383
(603) B38-6624

Product Datasheet

Part Number: N4§-38E-100015-2

Description: Insulated SGL, Type 2 Litz= 4 AWG 3125/38 5PN MWE0-C, 08" BLK CLPE

Cable Components

SGL, Type 2 Litz 4 AWG 3125/38 5PN MW80-C, 08"

BELECLFE

Finished Product Attributes

Conductor AWG: 4
Nominal Product Weight (Ibs/Mft): 216.7
Min Diameter (im): 0.483
Nominal Diameter (in): 0.503
Max Diameter (n): 0.523
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DWPT Components

* Polymer concrete vaults (or hybrid polymer concrete ring/cover with fiber
reinforced polymer corrugated walls)

=
B (o =) B

L NI

3" PVC/HDPE Conduit For DC Power with 2-1/C 444.4 MCM and 1/C #2 GND DLO Cables to Adjacent Vault

2" PVC/HDPE Condutt For 120 Vac Devices With 3-1/C #2, 1/C #4 GND DLO Cables

Power Vault
1/2" x 8 Ground Rod and Exothermic Weld to Ground Cables
DLO Cable Splices (See Mote &)
/7 /— Wire for second 120 Vac drouit passing through vault

TIER 22
1 ELECTRIC

i
|

1
L 38" 16NC Hes Balt with Washes
(Typ. 2 per Cover Section)

H o
b

PLAN

Electronics Enclosures Maunted on Fibcrg.lass Channels (Typ.}
38" 16NC Hex Balt with Washer —\ /— vault Cover 'i|

NN S NI A \1 \ - NN TN TN

' 1 ' See Mote 5 T T S — See Mote 7

o pras | a B B

B a

. Electronics L Electronics
36 & 4

N Enclosure -3 N Enclosure

[~ Conduit and Bushing Per Pans (Typ.)

DLO Cabie Splices (See Note 6)

iy
Course Aggragate
(No, 8 of oroer) ot Som (1 mgﬁtNITAEVEI
142" % 8 Ground Rod and
to Ground Cables

U Excthermic Wekd



DWPT Components

* Inverters for DC to 3-phase AC conversion
e 230kW, 506-585 VAC, 79-90 kHz output
e Controller (120VAC) w/4-port Ethernet switch
 MMF for synchronization

* Transmitter compensation units
e Capacitors & inductors to tune coils

e Qutdoor rated
e Can be combined into same enclosure
* One set per embedded coll
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DWPT Components

e Grounding

/ 1/2" x 8' Ground Rod and Exothermic Weld to Ground Cables
DLO Cable Splices (See Note 6)
/ Wire for second 120 Vv
g EAN /

2-1" RGE - ! 3 } T
i 1
1G5 Conduit, Each With 2-1/C 444.4 MCM I =
1/C #2 GND DLO Cables, One Conduit To I+I IJ.I — |

Rectifier and One Conduit To The Vault 1" RGS Conduit With 1/C #2/0 Bare GND +—] | ——+— See Not¢
(See Note 3) - Go + - R (=
2" RGS Conduit With 3-1/C #2, 1/C #4 GND DLO
1" RGS Condult With 1/C #2/0 Bare GND N
1/2" % 8 Ground Rod and Exothermic Weld to Ground Cable s Power b Power
Electronics Electronics
EfE N Enclosure |-E3—EI N Enclosure
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DWPT Acceptance Testing

e Power distribution cable & Litz wire — continuity & insulation resistance

* Transmitters/Litz wire — AC/DC resistance & inductance of each phase coil
* MMF — bi-directional OTDR & optical source/power meter

e CAT6 — continuity and communications

* AC to DC transformer rectifier unit — manufacturer test data

* Inverters & Transmitter compensation units
» 2 samples delivered with factory testing report for Department/Purdue testing
e After successful testing, Department to authorize remaining 83
« Comms and power testing by Department (contractor provides portable generators)
* Mobile test apparatus (MTA) provided by Department
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Q&A
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