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TEST BEB's VS FLEET OF BEB’s
1-3 15+

U.S. Zero Emission Transit Bus Operators
Updated April 27, 2016
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CHARGE
SPEED

SLOW CHARGE FAST CHARGE

Smaller Electrical
Requirement

Lower Capital Cost

Needs Longer
Charging Duration
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CHARGE
SPEED

SLOW CHARGE FAST CHARGE

Larger Electrical
Requirement

Higher Capital Cost

Shorter
Charging Duration
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SAME RESULTS DIFFERENT APPROACH
DIFFERENT REQUIREMENTS

—
d

SLOW CHARGE FAST CHARGE
Smaller Electrical Larger Electrical
Requirement Requirement
Lower Capital Cost Higher Capital Cost

Needs Longer Shorter
Charging Duration Charging Duration
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En Route At Stop EN ROUTE
CHARGING |

CHARGER
LOCATION

DEPOT
CHARGING

In Parking Space

: or . _g‘-WSP ‘ BRINCKERHOFF
Dedicated Shared Charge Position -



SIMPLE WIRE

* Single Voltage
« Can be on Reel
* Requires Inverter on Bus

CHARGER
WIRE

« Multi-Voltage
 Cannot be on Reel

* Inverter on / off Bus E=WSP | AR oer



COMPLEX WIRE EXAMPLE
IndyGo, Indianapolis

In Parking Charging

Overhead Distribution Power

Drop to Contactor Box

Hook Charging Cable Management

CHARGER
WIRE
MANAGEMENT

Reels
*Retractors

*Hooks
-Suspended PaWSP | Baii&iEmorr
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C HAR G E R * Charger Controls

« AC / DC Inverter

B R I C K * Docking Controls

« Charge Management

* Pneumatics / Charger Movement
CONCEPT  Cooling

 Transformer / Switch Gear

« Backup Generator
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DIESEL BUS

IndyGo, Indianapolis - Brick PaWSP | Baii&iEmorr



BRINCKERHOFF

WSP |

/o

4

9

—

m
1

Indianapolis

IndyGo




* Primary Power Module — 5x5'x2’
e 30’ -60’ from Transmitter
 Modules of 50 — 250+ kw

=

CHARGER
BRICK

INDUCTION
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BACKUP GEN
SWITCHGEAR

F FNM PROVIDES TRANSFORMERS ADDITIONAL CLEARANG

SPACE WILL BE REQUIRED AROUND UNITS.

LAYOUT ASSUMES ABQ RIDE PURCHASED TRANSFORM

NOTE;
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In Place, Slow Charge

ABQRIDE, Albuguergue — Induction,



 Overhead on Reels or Tensioner
 Power from Above or Below
« 35kw 100 amps 3 ph

CHARGER
BRICK

PLUG-IN
SIMPLE

B=WSP

PARSONS
BRINCKERHOFF



« Manufacturer / Fabricated / Universal {Q\ {g\ ‘
0

« Power from Above or Below —
* Power varies — 100 amp to 200 kw —o 1 / ITIUI A
== 1

CHARGER
BRICK

PLUG-In 3
COMPLEX _»
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CHARGER
BRICK

PLUG-In
COMPLEX

PARSONS

i,—. WSP ‘ BRINCKERHOFF
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Plug In,

Shared Position, Fast Charge
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ABQRIDE, Albuquergue —




el e | Uy | ogmars JEan |
=0 == |==n == e | |5
i | | | ::5::]::}
— ||| Bl B B
e | S S | Sl Fd E=d E=A
::]:—%: - — 1 — 3 = = A
::%:: ::}::% T | |
e | |5 —_ ~——1-—1__}
== = |=E =
vl B e [Faeil = = =
T g
£ gE= : - %
1S =
05 5 IR |EPe iR m
: m
w T A X
L §§ Y PARKING SPACE gﬁ
E TSMC S aevem crarang gﬁ
sgdE = IESAF ik
E g B |5 =%
Ca i -
MAIN UNDER PAVEMENT ELECTRICAL .) B —_—
CONDUIT BANK TO CHARGERS A~ mmooen

DECOMMISSIONED! DOWN LINE

‘ ENR AT

[ 2 S '

o [L=al e B X ' X > x X /
—

Tlﬁ%
o T

ABQRIDE, Albuquerque — PI

Shared Position, Fast Charge

112 STANDARD BUSES

16 ARTIC
ELEC BUSES
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NOTE:

LAYOUT ASSUMES ABQ RIDE PURCHASED TRANSFORMERS.
“IF PNM PROVIDES TRANSFORMERS ADDITIONAL CLEARANCE

SPACE WILL BE REQUIRED AROUND UNITS.

SPACE FOR FUTRE

BACKUP GENERATOR
BACKUP GEN i
SWTCHGEAR ELEC BUS BACKUP
\\ GENERATOR

N ]

il

1) —

l
%

i

BaWSP | B8 o



Ity |
(BN o
HEE B
e g
WEiE
E
T [ 2
_ | | 2
|
I B
— w
(R
R
[ WA
BN
llllllllll .
Wi = A _%
Shins R " = >
Ell N \ WE8N0EE S P
N v | nepen
§ Vs _ a8
\ i e
\” = _|E|LM.WB

Z3

}
Z1ICZ)

s |
AaananaAnAnnananmnnen

& MR 0 gl

=
&

e b e o e e e o e e b e b b e e e W Bl T

UL o U

(01 1 N T

T
*

Z3
Z2
Z73

' o o e

t

O

S 1

=)

=)

I~

L AL AL v

.

Al

(b}
(@)
| —
©
e
O
]
(Vp]
(v}
LL
= 8
o=
S O
o c
|
(b}
oD
O
j -
(]
-]
O
-
IS
<

ABQRIDE,



| = B
EST A
\ |
CBCPCHCD o Y= .}{,
CBCDC DD CBCDCBCD Iplg i
CHCRCRCD CRCHCNCDH 1
CHCHCDBCD CHCDCDCD L1
ChnCHRCHCDH CnCHRCNCH |
CBCBCHCD CBCHCDBCDH Il
=2 E=9 =9 5T 6= 1
E=AE=IE=3 E=DE=IE=Ie=3 Tl
E—ae—=3c=3a =0 A =3 =3 L1
E=aE—36=3 E=36=3&=3E=3 I
=D =D 62 =4 G 6= 6= 28
= =3 =3 E=) &= =3 =3 ¥ ¥
=3 =3I =3 G=1 B=D =3 =3 11
=0 s =) =) Gr=e) 65T =) : : :
E=aE=3c=43 E=IE—AE=IE=I i1
E=DE=IC=2 E=A 6= =D E=D L1
= =3I 6= =D =) B=3 =) L1
B8 G0 =3 C=0 =D =3 =3 }H
E=aE=3ac=—a =0 == 6= =) R
ey J ) | s | e & =2 =) Ll
sty ot | et | =D O 6D eI b1
ol 1. - I E=4 65 65 B=3 {flTLr
L1 7 17 7 TFZACZIC ZICZ D U
%_I__J N %Z_J_ =D } :
e et e $Z8399009 Z 3¢ ’%] |1
aeSEsIeEes 20 3 | : :
: |1
_______ | |
——————————— I
| B |

ANanaAnnacnnmanoanmnenmer I

L

e e b b b b el b b e b bl e b e e el )
ERpsnEansnESE SRR

o LN ol

] "Illllllllllllllllllll
‘:—‘— H—

| —— | —
1t O]
Il\llllll!llll!’“lllll AL

S
RN mmagﬁﬁ .

|
|
|

e SRR —
ﬂ_ _,_u____j bl EA
—*—m—*——] B
TN | i B B el

| |

| |

| |

} ]

| |

______________________________ | =

____
i____]

e i i | e AN T i | " St

I}
[IE)

I
I
-

-‘_

vk

=

ABQRIDE, Albuguergque — Plug In,

In Place, Fast Charge
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BUS CHARGER DUCTBANK
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In Place, Fast Charge

— Plug In,

ABQRIDE, Albuquerque



In Place
Diagnostics



EXAMPLE: DEMAND VS CONSUMPTION FOR A SINGLE CHARGER

2 ELECTRICAL DEMAND
N THROUGHOUT A DAY
S QUANTITY OF ENERGY  — — — — — —
e CONSUMED
§ 3 HIGHEST DEMAND OF THE DAY
~| 200 kW
=
<| 3
E -
L
1 g
CONSUMPTION (kWh)
| 300 kWh
© | | | |
| | | I | i i | | | |
HR
3 HOUR CHARGE TIME

DURATION / TIME

Electrical Untility

Demand Charge Jewels.Carter@wsp.com

281-589-5878
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