Content I

CHAPTER (1)

The different types of Electric Vehicles

1 Introduction

1.1 Brief history of EV

1.2 Hybrid Electric Vehicles (HEV)
1.3 Plug-in Hybrids (PHEV)

14 Battery Electric Vehicles (BEV)
1,5 Fuel Cell Electric Vehicles (FCEV)

CHAPTER (2)
EV Charging Standards

2 Introduction

2.1 SAE international 62005¢05g05qp:

2.2 IEC 62005005qodqp:

CHAPTER (3)
Electric Vehicle Connectors
3 Introduction
3l Type 1 connector (SAE J1772)
3.2 Type 2 connector (SAE J1772)
3.3 CHAdeMo
34 Combined Charging System (CCS) Combo 1
3.5 Combined Charging System (CCS) Combo 2 (IEC 62196-3)
3.6 Tesla US connector
37 The GB/T ports
(a) The GB/T connector for AC power
(b) The GB/T connector for DC power

CHAPTER (4)

Electric Vehicle Charging Modes (IEC standards)

4 Introduction

4.1 Mode 1 — Standard Socket Outlet — domestic installation

4.2 Mode 2 — Standard Socket Outlet with AC EV supply equipment
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4.3 Mode 3 — AC EV equipment permanently connected to an AC supply network
4.4 Mode 4 - DC EV Supply Equipment

CHAPTER (5)

Communication Systems

54 Control and Proximity Pilot

5.2 Communication model of charging cabinets with EV

5.3 Charging States/Status

5.4 Rated charging current (Max: charging current/charging speed)

5.5 System for simultaneous proximity detection and current coding for vehicle

Connectors and plugs

CHAPTER (6)
Charging Time
6.1 How long does it take to charge an electric car?
6.2 What is charging power?
6.3 Factors that affect charging time
(a) EV battery size
(b) EV battery status
(a) Maximum charging rate of the charger
(d) Charging phases
(e) Weather condition

CHAPTER (7)

Effects of EV Fast Charging

7 AC vs DC charging fundamentals

7:2 Effects of EV fast charging on battery life and vehicle performance

CHAPTER (8)

EV charging station safety and RCDs

8.1 Introduction

8.2 Charging station design — Mode 3 and Mode 4 common characteristics

49
51

55
55
55
57
57
39
61

63
63
63

67
68
68
69
69
69

73
73
73
73

85
85
85
85

Content III

(a) Environmental characteristics
(b) Charging station output and communication
(c) Authentication
(d) Mode 3 charging station rating
(e) Mode 4 charging station rating
8.3 EV charging — electrical installation
8.4 Safety measures are required by IEC 60364 (part 7-722)
(a) Protection.against short-circuits with circuit breakers
(b) Protection against leakage current with 30 mA RCD
(c) EV charger oobsoCaaop{gepopt opion:on§ooph RCD sapsseniyp:
(d) Is RCD type B better than RCD type A + RCD-DD at EV charging?

CHAPTER (9)

Load Balancing for EV Charging

9 Load Balancing

9.1 What is Dynamic Load Balancing?
9.2 What is Static Load Balancing?
9.3 How does the installation work?

CHAPTER (10)

AC EV charger specifications

10 Introduction
(a) Rated power (kW)
(b) Rated Ampere (A)
(c) Communication method
(d) Connector/output type
(e) Communication protocol
(f) Type of installation
(g) Accuracy class of energy meter
(h) Protection device type
(i) Earth leakage protection
(j) Access control system
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(k) Operating temperature
(1) Certificates

CHAPTER (11)
Inspection and Testing of AC EV Charging Station
11 Introduction
11.1 Purpose of the adapter
11.2  Functional tests
(a) PE Pre-test (confirming no potential on the earth to vehicle)
(b) PE error (Earth fault) simulation test
(c) CP error simulation test
(d) Control Pilot (CP) state (Vehicle simulation)
(e) Proximity Pilot (PP) state (Cable simulation)
11:3 Periodic inspection and testing of EV charging station checklist and report
11.4  Checklist for new charger/parts replacement/modification to EVCS
11.5  Inspections with A 1632 eMobility Analyser
(a) Inspection of EVSE
(b) Inspection of Mode 3 EV cable
(c) Inspection intervals
(d) EVSE charging station testing
(e) Testing resistance coding for vehicle coupling and plug
(f) Monitoring with the use of A 1631 EV Monitoring cable

CHAPTER (12)

DC EV Charging Systems

12 DC charging standards

12.1  Architecture of charging systems

12.2  Details of functions for DC charging

12.3  DC EV charging station of system A

12.4  DCEV charging station of system C (C combined charging system)
12.5 EV charger power modules

12.6  DC charging station qp:ai Specifications gpio3ecoconfgé:
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CHAPTER (13)
Energy Storage and EV Charging Explain
13 Introduction
13.1 What is Energy Storage System (ESS)?
13.2  How does battery Energy storage work?
13.3  Application value of solar energy system.
13.4 Home solar EV charging explained
13.5 How to charge an EV at home using solar
13.6  Bidirectional chargers explained — V2G Vs V2H Vs V2L
13.7  Signage requirements
13.8  EV charger 0o8s0€epag€ of:on:on§anpdeagiodyp:
13.7  Mobile EV charging system
CHAPTER (14)
Electric Vehicle Charging System (WEVCS)
14 EV wireless charging system introduction
14.1  Wireless EV charging standards
14.2  Companies currently developed and working on WCS
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