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3 Second Max

State A #
(Unplugged, Latch Pressed)
EVSE Status PEV Status

Pin 1(AC 1) No Signal No Signal

Pin2(AC 2.N) No Signal No Signal

Pin 3 (Ground) Earth Ground Chassis Ground

Pin 4 (Pilot) DC: 11.4<V4<126 No Signal

Pin 5 (Proximity) -0.1<V5<0.1 4.13<V5<4.78

Ground Pin Connects |

Expected pin connection order
per dwgs in Appendix A

State A-B Transition, Step 1
(Partly Plugged-In - Ground connected)

EVSE Status PEV Status
Pin1(AC 1) No Signal No Signal
Pin 2 (AC 2N) No Signal No Signal
Pin 3 (Ground)
Pin 4 (Pilot) DC: 11.4<V4<12.6 No Signal
Pin 5 (Proximity) -0.1<V5<0.11 4.13<V5<4.78
AC Pins Connect

State A-B Tranéition, Step 2
(Partly Plugged-In = Gnd, AC, Connected)

EVSE Status PEV Status
Pin 1 (AC 1) No Signal
Pin 2 (AC 2.N) No Signal
Pin 3 (Ground) Earth Ground
Pin 4 (Pilot) DC: 11.4<V4<126 No Signal
Pin 5 (Proximity) -0.1<V5<0.1 4.13<V5<4.78

Pilot and Proximity Pins Connect | -

State A-B Transition, Step 3
(Plugged-In - All Pins Connected; Latch held in)

99/ 1/

Transition # from Table C.1 - EVSE & EV/
PHEV Response Time Specifications

Unique State

Timelines When Defined

Transitions

Comments

R = Pin1(AC 1) e Smu;o SignarEv EULS %ximiw voltage assumes EVSE Latch
Pin 2 (AC 2.N) No Signal (83) is still held open
Pin 3 (Ground) Earth Ground
Pin 4 (Pilot) DC: 8.36<V4<9.59
Pin 5 (Proximity) 2.38<V5<3.16
Latch released, closing "S3" & changing Proximity
L Voltage N
State B1
(Plugged-In - Latch Released)
Pt (C ) Rl ol dy EVSE can remain in B1 indefinitely without
Pin 2 (AC 2,N) No Signal S8
Pin 3 (Ground) Earth Ground
Pin 4 (Pilot) DC: 8.36<V4<9.59
Pin 5 (Proximity) 1.23<V5<1.82
EVSE Starts Oscillato’PWM | D Q2
Transition ‘1" & 14’ from J1772 Table C.1 | ; \
State B2
(Plugged-In - EVSE Ready, Osc. On)
EVSE Status PEV Status
Pin1(AC 1) No Signal
Pin 2 (AC 2.N) No Signal
Pin 3 (Ground) Earth Ground
Pin 4 (Pilot) 9.5%<PWM<96.5%: 8.36<V4+<9.59; -12.6<V4-<-11.4
Pin 5 (Proximity) 1.23<V5<1.82
Vehicle closes S2,
indicating readiness &
ate . tate
(EVSE & Vehicle Ready; No Vent Reqrd) A R vt o i S| ) (EVSE & Vehicle Ready; Vent. IS Reqrd)
EVSE Status PEV Status ‘ EVSE Status PEV Status
Pin1(AC 1) No Signal Pin 1 (AC 1) No Signal
Pin 2 (AC 2)N) No Signal { V/ Pin2 (AC2N) No Signal
Pin 3 (Ground) Earth Ground J/ g “_Pin 3 (Ground) Earth Ground
Pin4 (Pilot)  9.5%<PWM<96.5%: 5.47<V4+<6.53; -12.6<V4-<-114. PEV Changes ventilation request Pin4 (Pilot)  9.5%<PWM<96.5%: 2.58<V4+<3.28: -12.6<V4-<-11.4
«_Pin 5 (Proximity) 1.23<V/5<1.82 | 1'2 Pin 5 (Proximity) 1.23<V5<1.82
5) - - EVSE Closes Contactors —_—— EVSE Closes Contactors . (5
S L | NOTE: States C2/D2, C3/D3 and .
(C4/D4 represent transitory forms of /
State C2 State C/D as defined in the diagram State D2
(EVSE Contactors Closed) ‘ - (EVSE Contactors Closed)
EVSE Status PEV Status EVSE Status PEV Status
Pin 1 (AC 1) AC Voltage Present; ¥ PEV Changes ventilation request Pin 1(AC 1) AC Voltage Present;
Pin 2(AC 2\N) AC Voltage Present; ‘ Pin 2 (AC 2N) AC Voltage Present;
Pin 3 (Ground) arth Grou 12 Pin 3 (Ground) Earth Ground
Pin 4 (Pilot) 9.5%<PWM<06.5%: 5.47<V4+<6.53; -12.6<V4-<-11.4 Pin 4 (Pilot) 9.5%<PWM<98.5%: 2.58<V4+<3.28; -12.6<V4-<-114
Pin 5 (Proximity) 1.23<V5<1.82 Pin 5 (Proximity) 1.23<V5<1.82
" PEV Charger Draws Current = PEV Charger Draws Current
e (12 \ =
State C3 PEV Changes ventilation request State D3
(EVSE Supplying Current) o o L (EVSE Supplying Current)
EVSE Status PEV Status | EVSE Status PEV Status

Pin 1 (AC 1) AC Voltage Present; 0<i<izyy I ] | Pin1(AC1) AC Voltage Present; 0<i<igy
Pin 2 (AC 2.N) AC Voltage Present; 0<iipy, N3 PEV % Pin 2 (AC 2.N) AC Voltage Present; 0<i<ipum
Pin 3 (Ground) Earth Ground ‘ £ | changes £ Pin 3 (Ground) Earth Ground
Pind (Pilot)  9.5%<PWM<96.5%: 5.47<V4+<6.53; -12.6<V4-<-11.4 . g | curent | o L Pind (Pilot)  9.5%<PWM<96.5%: 2.58<V4+<3.28; -12.6<Va-<-11.4
Pin 5 (Proximity) 1.23<V5<1.82 nm 2 i 11)Pin 5 (Proximity) 1.23<V5<1.82
State C4 State D4
(EVSE Requesting Different Current) (EVSE Requesting Different Current)
% EVSE Status PEV Status EVSE Status PEV Status &
6‘0} Pin 1(AC 1) AC Voltage Present; oy Pin 1 (AC 1) AC Voltage Present; igym#i &
‘% N Pin 2 (AC 2.N) AC Voltage Present; lpum#i Pin 2 (AC 2N) AC Voltage Present; ipumi ‘;(’Q§
0% Pin 3 (Ground) Earth Ground. Pin 3 (Ground) Earth Ground Q,Q
Pind (Pilot)  9.5%<PWM<96.5%: 5.47<V4+<6.53; -12.6<Vds-11.4 Pin4 (Pilot)  9.5%<PWNI<96.5%: 2.58<V4+<3.28; -12.6<V4-<-11.4
Pin 5 (Proximity) 1.23<V5<1.82 Pin 5 (Proximity) 1.23<V5<1.82

Latch 5 4505 4 jpme <l 0 AC 5L 9,0 Jlgs (V=Y S0

3 Second Max Delay

rr
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Ve g Transition # from Table C.1 — EVSE & EW/
State A # PHEV Response Time Specifications
(Unplugged, Latch Pressed) .
EVSE Status PEV Status
Pin 1 (AC 1) No Signal No Signal
Pin 2 (AC 2,N) No Signal No Signal Unigue State
Pin 3 {Ground) Earth Ground Chassis Ground
Pin 4 (Pilot) DC: 11.4<V4<126 No Signal /
*_Pin § (Proximity) -0.1<V5<0.1 4.13<V/5<4.78

3 Second Max

Ground Pin Connects -

' State A-B Tral;snion, Step 1
(Partly Plugged-In - Ground connected)

I

Timelines When Defined

Transitions
EVSE Status PEV Status
Pin1(AC 1) No Signal No Signal
Pin 2 (AC 2 N) No Signal No Signal
Pin 4 (Pilot) DC: 11.4<V4<126 No Signal
“_Pin 5 (Proximity) -0.1<V5<0.1 413<V5<4.78 S

Expected pin connection order
per dwgs in Appendix A
]

AC Pins Connect ~

State A-B Transition, Step 2
(Partly Plugged-In — Gnd, AC, Connected)

EVSE Status PEV Status
Pin 1 {AC 1) No Signal
Pin 2 (AC 2.N) No Signal
Pin 3 {Ground) Earth Ground
Pin 4 (Pilot) DC: 11.4<V4<126 No Signal
*._Pin & (Proximity) -0.1<V5<0.1 4.13<V5<4.78

Pilot and Proximity Pins Connect | -

State A-B Transition, Step 3
(Plugged-In - All Pins Connected; Latch held in)

EVSE PEV

B S SRR o S Prosimiy voliage assumes EVSE Latch
Pin 2 (AC 2,N) No Signal (S3) s still held open
Pin 3 (Ground) Earth Ground
Pin 4 (Pilot) DC: 8,36<V4<9.59

“._Pin 5 (Proximity) 2.38<V5<3.16 J

Latch released, closing ‘S3' & changing Proximity
Voltage y
{ State B1 A
(Plugged-In - Latch Released)

Pin1(AC 1) B Statu;u S‘g"a‘PEV S EVSE can remain in B1 indefinitely without
Pin 2 (AC 2,N) No Signal (=1L
Pin 3 {Ground) Earth Ground
Pin 4 (Pilot) DC: 8.36<V4<9.59

. }_:'in 5 (Proximity)

EVSE Starts Oscillator/PWM
Transition “1° & '14' from J1772 Table C.1

State B2
(Plugged-In - EVSE Ready, Osc. On)
EVSE Status PEV Status
Pin1(AC 1) No Signal
Pin 2 (AC 2,N) No Signal
Pin 3 {Ground) Earth Ground
Pin 4 (Pilot) 9.5%<PWM<96.5%: B.36<V4+<9.59; -12.6<V4-<-11.4

_Pin 5 (Proximity) 1.23<V5<1,82

Vehicle closes 52,

S

kS _Pin 5 (Proximity)

1.23<V5<1.82 J

PEV Charger Draws Current

State C3 N

. > | Pin4piot

V4 . _Pin 5 (Proximity) 1.23<V/5<1,.82

State C by indicating readiness & ' State D
(EVSE & Vehicle Ready; No Vent Reqrd) Reerebstonpiivel (EVSE & Vehicle Ready; Vent. IS Reqrd)
EVSE Status PEV Status SN - EVSE Status PEV Status
Pin 1 (AC 1) No Signal t | Pin1(AC1) No Signal
Pin 2 (AC 2.N) No Signal ; ‘| Pin2(AC2N) Mo Signal
Pin 3 (Ground) Earth Ground Pin 3 (Ground) Earth Ground
Pin 4 (Pilot) 9.5%<PWM<96.5%: 5.47<V4+<6.53; -12.6<Vd-<-11.4 Pin 4 {Pilot) 9.5%<PWM<86.5%:_2,58<V4+<3,28, -12.6<V4-<-11.4
“_Pin 5 (Proximity) 1.23<V5<1.82 ._Pin § (Proximity) 1.23<V5<1,82 /
! EVSE Closes Contactors EVSE Closes Contactors | - s
4 State C2 - / State D1
(EVSE Contactors Closed) (EVSE Not Ready)
EVSE Status PEV Status EVSE Status PEV Status
Pin 1 (AC 1) AC Voltage Present; Pin 1(AC 1) Mo Signal
Pin 2 (AC 2,N} AC Voltage Present; Pin 2 (AC 2,N) No Signal
Pin 3 (Ground) Earth Ground Pin 3 (Ground) Earth Ground
Pin 4 (Pilot) 9.5%<PWM<96.5%: 5.47<V4+<6.53, -12.6<V4-<-11.4 Pin 4 {Pilot) DC 2.58<V/4+<3.28

_Pin 5 (Proximity) 1.23<V5<1 82

NOTE: For PEVs that support both states C and D, the
transitions from C-D and D-C are not modeled in this
diagram.

PEV

changes
current

(EVSE Supplying Current)
EVSE Status PEV Status ,

Pin 1 (AC 1) AC Voltage Present, 0<i<iyyy { Y

Pin 2 (AC 2.N} AC Voltage Present; 0<i<],,., h §

Pin 3 (Ground) Earth Ground £

Pin4 (Pilot)  9.5%<PWM<86.5%: 547<V4+<6,53 212.6<Vd-<-11. g
AN I?In 5 (Proximity) 1.23<V5<1.82 i
. State C4

\ . (EVSE Requesting Different Current)
VN EVSE Status  PEV Status

S . Pin1(AC1) AC Voltage Present; |yl
™ ?22%‘»,, \ T, Pin 2 (AC 2.N) AC Voltage Present; Iyl
7 Py Pin 3 {Ground) Earth Ground

9.5%<PWM<86.5%: 5.47<V4+<6.53; -12.6<Vd-=-114 )

/

Latch 595 g 4505 pae Sl 8 AC 5 LS g4, Jlgs V=Y S

3 Second Max Delay
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F Transition # from Table C.1 - EVSE & EV/
State C3 # PHEV Response Time Specifications
(EVSE Supplying Current)

EVSE Status PEV Status
Pin 1 (AC1) AC Voltage Present; 0<i<ipum Unigue State
Pin2 (AC2N) AC Voltage Present; 0<i<igm
Pin 3 (Ground) Earth Ground
Pin 4 (Pilot) 9.5%<PWM<96.5%: 5.47<V4+<6.53, -12.6<V4-<-114 |
Pin 5 (Proximity) 1.23<V5<1.82

Latch is pressed, changing Timelines When Defined
proximity voltage

State C-B Transition Step1

(Latch Pressed - Proximity Changes) dsnetions
EVSE Status PEV Status
Pin 1(AC1) AC Voltage Present; 0<i<izym
Pin 2 (AC 2.N) AC Voltage Present; 0<i<ipu ST
Pin 3 (Ground) Earth Ground
Pin 4 (Pilot) 9.5%<PWN<96.5%: 5.47<V4+<6.53; -12.6<V4-<-11.4 .
x Pin 5 (Proximity) 2.38<V5<3,16 Proximity Voltage Range Assumptions:
£ 4TV <Vig<
§ 13 13 PEV/Charger recognizes proximity voltage 2070 <R4< 3630
g| \ change and stops drawing power 24300 <R5< 20700
s 3 1350 <R6< 1650
= State C-B Transition Step2 COZL SIS HE
(Latch Held Open - Charger Current to 0) Pilot Voltage Range Assumptions:
114V <V< 12,6V
EVSE Status PEV Status 9700 <R1< 10300
Pin1(AC1) AC Voltage Present._i=0 8560 <R2C< 9080
Pin 2 (AC2,N) AC Voltage Present, =0 2390 <R2D< 2530
Pin 3 (Ground) Earth Ground 26580 <R3< 28220
Pin 4 (Pilot) 9.5%<PWN<06.5%: 5.47<V4+<6.53; -12.6<V4-<-114 055V <Vgose < 085V
Pin 5 (Proximity)  238V5<3.16 Y e e

PEV opens switch S2 in response to proximity voltage change -

pilot voltage changes to indicate Not Ready to Charge FPWM/ Voitage velues shown on this

diagram are measured at Connector /

T Inlet connection
State C-B Transition Step3
(Latch Held Open - Pilot Changes)
Note: This sequence assumes that PEV is designed to open the S2 switch
Pin1(AC1) Evsigw’sge pre:mE:,:gm’ some time after the Latch was pressed and held open. This is not a
Pin 2 (AC 2.N) AC Voltage mel‘ =0 requirement in J1772 and some vehicles may not have this feature. The
Pin3 (Grou‘nd} Earth Ground ‘ transitions below Step 3 will not be applicable for those vehicles.
Pind (Pilot)  9.5%<PWM<96.5%: 8.36<V4+<9,59; -12.6<V4-<-114
Pin 5 (Proximity) 2.38<V5<3.16
x
ﬁ" 6 Contactors open removing AC power from Pin 1 & Pin 2;
§ Both EVSE & charger (if bi-direction) must comply
© v,
State C-B Transition Step4 State B2
(Latch Held Open - Contactors Opened) (Plugged-In - Latch Released)
EVSE Status PEV Status
iAo EVEE Bt RN CEV St Pin 1 (AC 1) No Signal
Pin2 (AC 2N) Pin2 (AC2N) No Signal
Pin 3 (Ground) arth Ground :;'" 3/(Ground) o o Eath <Gmu<nd A<
Pind (Plo)  0.5%<PWM<6.5%: 8 36<Vis<0 50; -12.6<VA-<11.4 in 4 (:uol) 9.5%<PWM<06.5%: 8.36<V4+<0.50; -12.6<Vd-<-11.4
Pin 5 (Proximity) 238<V5<3.16 LSy e
If connector is removed from vehicle, -
Pilot & Proximity separate first Latch is released &
> connector remains
State B-A Transition, Step 1 el iive/ice
(Partly Plugged-In = Gnd & AC connected)
EVSE Status PEV Status !
Pin1(AC1) No Signal \
Pin2(AC2N) No Signal
::: : Eg{;:‘)“d) < Ej"" oEing 5 Note: Transition from B2 back to C is not modeled on this
Osc: -12<Vd<+12 No Signal
Pin’s (Proximity) CQISVE0T 4135478 SO
Next, AC Pins
separate
State B-A Transition, Step 2
(Partly Plugged-In - Ground connected)
EVSE Status PEV Status
4 Pin 1 (AC1) i
Pin 2 (AC 2,N)
E Pin 3 (Ground) Earth Ground
2 Pin 4 (Pilot) Osc: -12<V4<+12 No Signal
§ Pin’5 (Proximity) 0AVE<01 4135478
~
Finally, the Ground
pin disconnects
State B-A Transition, Step 3
(Unplugged)
EVSE Status PEV Status
Pin1(AC1) No Signal No Signal
Pin2(AC2N) No Signal No Signal
Pin 3 (Ground) Earth Ground i
Pin 4 (Pilot) 0Osc: -12<V4<+12 No Signal
Pin 5 (Proximity) -0.1<V56<0.1 4.13<V5<4.78
State A
(Unplugged) Note: “Fast” Disconnect, where the
Pilot Stops o i ;‘;":Is connector is removed prior to the
Oscillating Pin 2 (AC 2,N) No Signal No Signal EVSE completion of C->B transition is
Er ol s, not modeled on this diagram.
Pin 5 (Proximity) -0.1<V5<0.1 413<V5<4.78

LATCH o 3L L AC 5, anils Jlg5 :¥-Y Jsb
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Abstract:

Each electric load charging according to the load characteristics and effects on the grid, requires proper
control methods and tools. Using these methods and tools will not only supply and charge electric load in
the shortest possible time and with the highest possible quantitative and qualitative levels, but will
significantly reduce the events that will result is life and financial losses. It is clear that introducing new
loads to the power system will result in new control requirements and standards.

Public electric vehicle and motorcycle charging stations, which are responsible for charging electric
vehicle and motorcycles, are types of electrical installations with increase transmission power and
developments, they need more control pattern. At these stations, observing the necessary principles, a
significant amount of electrical energy must be provided for vehicles and motorcycles. Considering the use
of electric vehicles in worldwide and consequently Iran, there will be a need to control measures at public
charging stations in the near future. It is natural that one of the required measures to provide the conditions
for the optimal and universal use of public charging stations is provide technical documentation containing
control and charging sequence requirements. Considering this issue, the requirements of control and charging

sequence of electric vehicle and motorcycle charging stations have been provided.
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