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SAE J-3105 Conductive Automated Connection Devices

The four Recommended Practices were published in January
2020 producing a family of documents connected together by a
main document.

The main document J-3105 will contain the significant common
parts of the system (about 90%). It will include:

Electrical Interface

Power Flow (Voltage and Currents) (1000V and 600 A)
Communications

Safety

Systems

The supplemental documents specify the detail of the
connection including conductor and bus geometry

O

O

O

J-3105-1 - Infrastructure-mounted Cross Rail Connection
J-3105-2 - Vehicle-mounted Pantograph Connection
J-3105-3 - Enclosed Pin and Socket Connection

These documents enable the Transit
Industry to be interoperable from OEM to

OEM.

EPRI has lead this SAE committee since

its inception.
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Electric Vehicle Power Transfer System
Using Conductive Automated Connection Devices

eeeeeeeeee

astructure

‘‘‘‘‘‘‘‘‘‘‘

WwWw.epri.com © 2020 Electric Power Research Institute, Inc. All rights reserved.

eeeeee

nnnnnn

=2l

ELECTRIC POWER
RESEARCH INSTITUTE


http://www.epri.com/
http://www.epri.com/

Automated Connectors

SAE J-3105-1 SAE J-3105-2 SAE J-3105-3
Infrastructure-mounted Cross Vehicle-mounted Pantograph Enclosed Pin and Socket
Rail Connection Connection Connection
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J-3105 Announced in SAE Magazine

SAE STANDARDS NEWS

SAE publishes On-Route Mechanized Conductive EV Charging Systems
Recommended Practices

AE International published SAE J-2105%
Blactric Vehicke Power Trarsfar System
Using Conductive Autormated Connection
Devices Recommended Practice In
January 2020. The document promotes the sfe
testing and performance of mechanized conduc-
tive power transfer systams. Written for buses and
heavy-duty vehicles In general, SAE J-3005 encom-
passes the general physical, electrical, functional,
testing and parformance requirements for conduc-
tive power transfer primartly for vehicles using a
conductive automatad-charging-device (ACTH
connection capable of transfarmng DC power.

As the EV market expands, the nead for the
continued standardization of D power distribu-
tlon remains, and SAE J-2105 addressas three The SAE Medium and Heawy-Duty Vehicle
Interfacas required to ensure power dallvery ks Conductive Charging Task Force commitiee, a
conststent. It defines a conductive power transfer part the SAE International Hybrid EV group,
method Incleding the curbside electrical contact interface, the workad over the |ast four years to write J-3105 and follow 1t
wehicle connection Interfaca, the electrical charactertstics of the  through the process to publication. “SAE J-2105 will help

alectric vahicle powsr transfer systam using a
conductive automated-connection device based
on a cross-rall design. (See figure T)

= SAE 31052 Vehicle-Mounted Pantograph
‘Connection covers the relevant connection-in-
tarface requirements for an electric vehicle
power transfer system using a conductive auto-
mated-charging device based on a conventional
rall vehicle pantograph design. (See fiqure 2)

= SAE JZM05-3: Enclosed Pin and Socket
‘Connection covers the main safety and interop-
arabllity relevant requirements for an elsctric
vehicle power transfer system using a conduc-
tive automated-charging davica based on an
enclosad pin and socket design. (Sea figure 3)

DC supply and the communication system. It also covers the Industry ensure that each connection type Is safe and In-
functional and dimensional requirements for the vehicle-con- teroperable among manufacturers. The Industry has been
nection Interface and supply-equipment interface. waiting for this Recommended Practice,” sald Task Force
s the electric bus markst expands In the United States, 1t Committee Chalr Mark Kosowskl, who 15 technical executive
Is Imperative that we modify our standards and approach to for the Electric Power Resaarch Institute (EPRI).
ensure safier and more relizbla usage,” said Jack Pokroywa, Many individuals have been invalved In the standand dawel-
director of global ground wehicle standards, SAE International.  opment work with appromimatety 20-25 exparts In regular at-
“SAE J-3105 will guide this burgeoning Industry to safe and tendance at Task Force meetings. Particlpants Involved include Inside Tremec’s
efficient charging solutions that minimize downtime and pro- bus OEMs BYD, Gillig, New Flyer, Mova Bus, Opbrid, Proterra; new B-SDE‘Ed DCT
mote long-term performanca for heawy-duty applications” charger manufacturers ABE, Heliox and Siemens; pantograph
In addition to the main J-3105 Recommended Practics doc-  and connector makers Schunk, Staubll, Stemmann; utilities : 2
ument, thera are also three supplemental Recommendad EPRI, Sacramento Municipal Utiity District (SMUD), Southern Plastic innovatiotr

Practices - J-I005-1, J-2105-2 and J-2¥05-2 - that address ra- Callfomia Edison (SCEY, transit fleets APTA, Chicage Transit
quirements for a spacfic Interface defined In the supporting Authority, King County Matro, Los Angeles County Metropolitan
docurmnent. All connections will use the common requirements  Transportation Authority, NY City Transit, plus Argonne

i SAE Standards news article being published
i in the SAE Automotive Engineering
(i e—— | Magazine for January/ February 2020
e © 2020 Electric Power Research Institute, Inc. All rights reserved. EPI2 | wesearch msmirure
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J-3105 Automatic Charging Requirements

= The Voltage Range is 250 to 1000 V e | e
= Two Power Levels are arranged- '- <0

_eve
_eve

_eve

1: u
2: U

Equipment (EVSE)

0 to 600 A (350 kW)
0to 1200 A (1.2 MW)

1 anc

==Data==
=Power==

Level 2 need to be compatible and interoperable

= The Control Pilot will be used for communications once the
vehicle is connected to the infrastructure

= Wireless communications will be used to pair the vehlcle W|th
the charger- |EEE 802.11n

= Testing requirements are defined
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J-3105 Common Keep Out Zone

Centerline of Front Door

1

Curb

Keep Out Zone for Poles and Equipment

Reserved for ADA and Passenger Access
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J-3105-1 Infrastructure-Mounted Cross Rail Connection

750
+- 10mm ey

_l_ £

DC- cp

Insulator
b 6504/-5mm \ !-7 650 +/- 5mm 44' Fiiin — a0t
—— 1340 mm i 1340 mm
bC- Li00 - Drwmg
+/- 5mm 1004/ Direction 1004/-
smm smm
Centerline of Vehicle I I _ ..
670 +/- 15mm —ly £ E
Driving o
Insulator Direction S P
fb———— 6504/-5mm ———— b————— 6504/-5mm ———— e ™ sofid 7
LA I — ] " lnsulater
PE }‘100 4 DC+ ar Alr Gap
+/-5mm
60 mm PE
Maximum e
Vehicle Side Connector (VSC)
— L —y

&0 mm
Maximum

Infrastructure Side Connector (ISC)
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J-3105-2 Vehicle-Mounted Pantograph Connection

Dimensions in mm

Infrastructure Side Connector (ISC)

DC+

DC-

: Driving

PE : Direction
—
DC +

CP
DC+

Panhead

1300 +/- 5 mm

WwWw.epri.com © 2020 Electric Power Research Institute, Inc. All rights reserved. l—PEl :'fsimgﬂpﬁrg:‘m“


http://www.epri.com/
http://www.epri.com/

J-3105-3 Enclosed Pin and Socket Connection

M .
J L
C D E F E G _H K =L
7 [
" - = il Size 2 Size 3
Dimension | Tolerance | Dimension | Tolerance Explanation
Rl 2 E—— - -ttt =| ° A @50 0/-01 @85 0/-0.1
' B 216 405 @46 +0.5
! > = C 11 +0.05 11 +0.05 FE
T v v VA D 50 +0.15/0 79 +015/0
E 17 +0.05/0 18 +0.05/0 DC+ Power and DC- Power
F 21 +01/0 25 +0.1/0
Infrastructure Side Connector (ISC) p 25 0170 - 2010
H 10 +01/0 10 +0.1/0 Control Pilot
| 8 0/-005 8 0/-005
J 176.75 +1 290.15 1
K 172 +02 16.9 +02
L 98.6 +0.3 1417 +03
M 1185 +03 159 +03
N @ro +0.05 @104 8 +0.1
0] @93 0/-01 @124 8 0/-0.1
T PE
U DC+ Power
V DC- Power
www.epri.com © 2020 Electric Power Research Institute, Inc. All rights reserved. E':EI :ﬁimg:f;ﬁﬁu“
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J-3105-X Bus Connection Location

Centerline of

Centerline of Front Door

A = 1170 +/-150 peffmg Hood
= +/- mm I
; : 3 0 mm +/- 50 mm 5 _ Centerline of
Centerline of Rail ~ — —— -I A / > r Front Door
|
= | -

e o

Centerline of Front Door
1-3105-1 Reference is Center of Funnel "-3105-2
. A _’|

% A =1000 +/- 10 mm

B =3050+/-10 mm

J-3105-3
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J-3105-X Maximum Angles

Dash1 Max Dash2 Max Dash3 Max

Degrees Degrees Degrees
A 35 4.0 5.0 e
B 55 2.0 5.0 Angle E _ )
C 5.0 5.0 5.0 T )
D 5.0 5.0 5.0 i
E 5.0 2.0 5.0
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Testing is Defined and Overviewed

Appendix G TEST OVERVIEW

The table below can be used to evaluate the general requirements of the tests. This table should be used as an
overview and guick reference guide to determine when to perform which tests and the requirements of those
tests. The order presented below should be used as a guideline for the order of test.

Sactlon Ewaluation Standard Description Azgeszment critara Typa I_:m'“
Markings present and
F3a Markings Wisual examination cleary leglble X X
Dimensional All distances must
F3.2 Creepage Evaiuaiion confomm bo minimum X X
B requriad spacings
_ &Il cables shall be propery
F33 Cabile SiEng Sizing evalation elzed for the rated load X X
ACD shall move o the
Fas Unimpeged Movement of e maximum exiersion and % X
Maovement ACD Unit retraction without being
hingerad
Insialiment of Cabiles shall be Mxed to
cable In thelr thelr appropriate locatons
Fa5 Cabile Flxation appropriate and torqued to thelr X X
locatkares Intanded values
Uninsentipnal Reracton to home | #°0 ENall B2 30ie 1o
F3.6 Cowsr Loss aer power [oss be=fuly refracted %o home X X
= aer power Tallure
Nominet Shatic Mormal force ACD shall provide Its
F3.7 f— valldationfcompiete | Intended nommal force oF X X
Insertion b2 Tully Inserted.
E— ACD shall mave from
Fa.8 Duration af and o h-:-'ré home o full extension and X X
Actuation ;run back within the specined
post time or be fully mated.
Tvps Saral
secllon | Evaluation | Standard Descriptior asseesmentemtana [ roor | Teat
Evaluaton of ;e
Determiration of contact
A1 Contact IEC 60512-5- | woilage drop at the reslstance from ured "
. Resistance 2 comtact Inberface at voita r'l;en Meas
rated load ge o
Evaluaton of fe Verfication that upper
= Temperaturs IEC 80512-5 | temperaturs rise at | temperature Imis and x
Rise 1 ambient contact reslstance Is not
tEemparaturs. exeaded.

WwWw.epri.com
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Typs Sarial
Secilon Evaluation Standard Description Azaessment critaria -
Evaluaton of e
Determination of contact
Contact IEC B0512-5- | wol drop at the
FA11 == resistance from measured | X b
Resistance 2 contat Interface at voitage dro.
rated load e drop.
Mo degradation of
materats that would Impair
Evaluaton of the functionality and safety
Fa3 Diamp Heat IEC E0063-2- | performance under | of the part. Contact % X
Test | high humidity Reslstance, Dislectnc
environments Winstand, and Insulation
Reslstance pass per thelr
respective rsquinsmanis.
Evaluaton of e
Determination of contact
-5 o
Faqq | SontEe IEC E0512-5- | voltage doo at the s —— x «
Resistance 2 contact Interface at voitage drop.
rated load i
Apolied test
uji?: ifﬂ o Mo flashaver or
FA13 Dizleciic IEC E1851-1 EIHIEI.E ! a breakdown of the X X
\Whhstand = el ates Insuiaiing maenal may
reslstance o
DCCU.
Insuiation
breakdown.
Apoly SO0V AC
determine Minimum insuiation
F413 Insulation R IEC E0309-1 X X
resitance of resistance to be =50
Insuiation
Tvps Sarial
Secilon Evaluation Standard Description Azaessment critaria Tegt Test
Evaluaton of e
Determination of contact
Contact IEC 80512-5- | voltage arop at the
F41.1 resistance from measured X
Resistance 2 contat Interface at voitas oo
rated load e drop.
Mo degradation of
Evaluaton of materats that would Impair
matenal and the functionality and safaty
FA3S Resistance o IEC E0063-2- | elecincal of the part. Contact X
Comosion 52 performancs under | Reslstance, Diglecinc
high sai Winstand, and Insulation
atmospheres Reslstance pass per thelr
respective reguiramenis.
Evaluaton of e
Determination of contact
Contact IEC 80512-5- | voltage drop at the "
FALT | ectance 2 contzct Intarface at -mtalar:o measired .
rated Ioad g% g
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J-3105-1 Infrastructure-mounted Cross Rail Connection
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J-3105-2 Vehicle-Mounted Pantograph Connection
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J-3105-3 Enclosed Pin and Socket Connection
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Automated Connectors SAE J-3105 Recommended Practice

Electric Vehicle C<:30r‘lduci_tive
Su | onnectons EV
beY and WiFi

Equipment (EVSE)

DC Level -

Charge
Controller

Traction
Battery

-=Data=--
=P oWer=—

Charge
Contactors

Contact #/ Function

DC Power (DC+)

DC Power (DC-)

Equipment Ground (PE)

Control Pilat (CP)

WwWw.epri.com © 2020 Electric Power Research Institute, Inc. All rights reserved.

Infrastructure-side
Connections (I1SC)

1111

Vehicle-side

Connections (VSC) Contact #/ Function

DC Power (DC+)

DC Power (DC-)

Chassis Ground (PE)

Caontrol Pilot (CP)
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