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INTERNATIONAL ELECTROTECHNICAL COMMISSION 51 
 52 

____________ 53 
 54 
 55 

BI-DIRECTIONAL GRID CONNECTED POWER CONVERTERS 56 

 57 

Part 2: interface of GCPC and distributed energy resources and additional 58 

requirements to Part 1 59 

 60 

FOREWORD 61 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 62 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 63 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 64 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 65 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 66 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 67 
in the subject dealt with may participate in this preparatory work. International, governmental and non-68 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 69 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 70 
agreement between the two organizations. 71 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 72 
consensus of opinion on the relevant subjects since each technical committee has representation from all 73 
interested IEC National Committees.  74 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 75 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 76 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 77 
misinterpretation by any end user. 78 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 79 
transparently to the maximum extent possible in their national and regional publications. Any divergence 80 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 81 
the latter. 82 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 83 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 84 
services carried out by independent certification bodies. 85 

6) All users should ensure that they have the latest edition of this publication. 86 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 87 
members of its technical committees and IEC National Committees for any personal injury, property damage or 88 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 89 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 90 
Publications.  91 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 92 
indispensable for the correct application of this publication. 93 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 94 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 95 

International Standard IEC 62909-2 has been prepared by subcommittee 22E: Stabilized 96 
power supplies, of IEC technical committee 22:  Power electronic systems and equipment. 97 

IEC 62909 consists of the following parts, under the general title Bi-directional grid connected 98 
power converters 99 

--- Part 1: General requirements 100 

--- Part 2: interface of GCPC and distributed energy resources and additional requirements to 101 
Part 1 102 

The text of this International Standard is based on the following documents: 103 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 104 
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Full information on the voting for the approval of this International Standard can be found in 105 
the report on voting indicated in the above table. 106 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 107 

The committee has decided that the contents of this document will remain unchanged until the 108 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 109 
the specific document. At this date, the document will be  110 

• reconfirmed, 111 

• withdrawn, 112 

• replaced by a revised edition, or 113 

• amended. 114 

 115 

 116 

 117 

 118 

 119 

 120 
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INTRODUCTION 121 

 122 

In order to optimize power consumption within the nano-grid of a home, it is necessary to 123 
optimally combine electricity generation with rechargeable energy storage. This optimization 124 
is accomplished, in part, by providing an efficient transfer between d.c. and a.c. electricity to 125 
accommodate storage batteries. IEC 62909 standards describe a bi-directional grid-connected 126 
power converter (GCPC) which efficiently integrates sources of power generation with energy 127 
storage. 128 

 129 

IEC 62909-1 defines common general requirements, independent from the special 130 
characteristics of individual applications. IEC 62909-2 defines the additional requirements 131 
necessary for interfacing particular types of distributed energy resources to a GCPC. 132 

 133 
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 BI- DIRECTIONAL GRID CONNECTED POWER CONVERTERS – 134 
 135 

Part 2: interface of GCPC and distributed energy resources and additional 136 

requirements to Part 1  137 

 138 

 139 

 140 

1 Scope 141 

This document specifies GCPC interface requirements for particular distributed energy 142 
resources, including electric vehicle (EV), battery, and photovoltaic (PV) systems. These 143 
requirements are in addition to the general requirements found in IEC 62909-1. 144 

 145 

2 Normative references 146 

The following documents are referred to in the text in such a way that some or all of their 147 
content constitutes requirements of this document. For dated references, only the edition 148 
cited applies. For undated references, the latest edition of the referenced document (including 149 
any amendments) applies. 150 

IEC 62909-1:2017, Bi-directional grid-connected power converters – Part 1: General 151 
requirements 152 

IEC 62109-1:2010, Safety of power converters for use in photovoltaic power systems – Part 1: 153 
General requirements 154 

IEC 61851-1:2017, Electric vehicle conductive charging system - Part 1: General 155 
requirements 156 

IEC 61851-23:2014, Electric vehicle conductive charging system - Part 23: DC electric vehicle 157 
charging station 158 

IEC 61982:2012, Secondary batteries (except lithium) for the propulsion of electric road 159 
vehicles - Performance and endurance tests 160 

IEC 60364-7-722:2015, Low-voltage electrical installations - Part 7-722: Requirements for 161 
special installations or locations - Supplies for electric vehicles 162 

IEC 62619: 2017, Secondary cells and batteries containing alkaline or other non-acid 163 
electrolytes – Safety requirements for secondary lithium cells and batteries, for use in 164 
industrial applications 165 

 166 

3 Terms and definitions 167 

For the purposes of this document, the following terms and definitions apply, as well as the 168 
terms and definitions described in IEC 62909-1. 169 

ISO and IEC maintain terminological databases for use in standardization at the following 170 
addresses:  171 

• IEC Electropedia: available at http://www.electropedia.org/ 172 

• ISO Online browsing platform: available at http://www.iso.org/obp 173 

Table 1 provides an alphabetical cross-reference listing of terms. 174 
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Table 1 – Alphabetical list of terms   175 

Term Term  
number Term Term  

number Term Term  
number 

arc fault detector 
AFD 

3.101 dedicated auxiliary 
power port 

3.113 photovoltaic 
PV 

3.124 

arc fault interrupter 
AFI 

3.102 earth fault 3.114 PV DC-port interface  3.125 

battery management 
system 

BMS  

3.103  electric vehicle 
EV  

3.115 PV section  3.126 

battery system  
BS 

3.104  EV DC/DC converter  3.116 shutdown sequence  3.127 

battery system 
section  

3.105 EV DC-port interface   3.117   

BS DC-port interface 3.106 EV section  3.118   

charge/discharge 
switch 

3.107  fault status signal  3.119   

charging connector  3.108 GCPC 3.120   

DC-connection 
interface 

3.109  GCPC fault detection 
circuit  

3.121   

DC/DC converter 3.110 grid-independent 
operation 

3.122   

DC-port interface  3.111 isolated dc/dc converter 3.123   

dedicated auxiliary 
power port 

3.112     

      

      

      

      

      

      

      

 176 

3.101  177 
arc fault detector 178 
AFD 179 

device or group of devices to detect arcs 180 

Note: This definition is equivalent to the definition in the future IEC 63027. 181 

3.102  182 
arc fault interrupter 183 
AFI 184 

device able to interrupt arc faults triggered by an AFD 185 

Note: This definition is equivalent to the definition in the future IEC 63027. 186 

3.103  187 
battery management system 188 
BMS 189 

electronic system associated with a battery which has functions to cut off or disconnect it in 190 
case of overcharge, overcurrent, overdischarge, and overheating 191 

Note 1 to entry: The BMS monitors and/or manages the battery’s state, calculates secondary data, reports that 192 
data and/or controls the battery’s environment to influence its safety, performance and/or service life. 193 

Note 2 to entry: Cut-off or disconnection due to overdischarge is not mandatory if there is an agreement between 194 
the cell manufacturer and the GCPC manufacturer. 195 
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Note 3 to entry: The function of the BMS can be assigned to the battery pack or to equipment that uses the battery. 196 

Note 4 to entry: The BMS can be divided and it can be found partially in the battery pack and partially on the 197 
equipment that uses the battery. 198 

Note 5 to entry: The BMS is sometimes also referred to as a BMU (battery management unit) 199 

[SOURCE: IEC 62619:2017, 3.12, modified – The definition, Note 1 and Note 2 have been 200 
rephrased.]  201 

3.104  202 
battery system 203 
BS 204 

system which comprises one or more cells, modules or battery packs 205 

Note 1 to entry: It has a battery management system to cut off or disconnect it in case of overcharge, overcurrent, 206 
overdischarge, and overheating. 207 

Note 2 to entry: Cut-off or disconnection due to overdischarge is not mandatory if there is an agreement between 208 
the cell manufacturer and the GCPC manufacturer 209 

Note 3 to entry: The battery system may have cooling or heating units. 210 

[SOURCE: IEC 62619:2017, 3.11, modified – Note 1 and Note 2 have been rephrased.] 211 

3.105  212 
BS section 213 

the part of a GCPC between the DC-connection interface and a BS DC-port interface 214 

3.106  215 
BS DC-port interface 216 

DC-port interface connected to a battery system 217 

3.107  218 
charge/discharge switch 219 

a component of the EV section located between the DC-connection interface and a DC/DC 220 
converter, or between a DC/DC converter and an EV DC-port interface  221 

3.108  222 
charging connector 223 

means of enabling the manual connection of a flexible cable to an EV for the purpose of 224 
charging the traction batteries 225 

[SOURCE: IEC 61851-1:2010, 3.5.12, modified – The term “vehicle coupler” has been 226 
replaced by “charging connector”.] 227 

3.109  228 
DC-connection interface 229 

internal system DC bus between the DC/DC converters and the bi-directional inverter 230 

[SOURCE: IEC 62909-1:2017, 3.4] 231 

3.110  232 
DC/DC converter  233 

equipment that converts one DC voltage to another DC voltage 234 

[SOURCE: IEC 62909-1:2017, 3.6] 235 

3.111  236 
DC-port interface 237 

interface between the DC/DC converter and  distributed energy resources or, in the case 238 
where the DC-connection interface is directly connected to distributed energy resources 239 
without the DC/DC converter, between the DC-connection interface and the distributed energy 240 
resources 241 

[SOURCE: IEC 62909-1:2017, 3.5] 242 
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3.112  243 
dedicated auxiliary power port 244 

a special port to supply auxiliary power 245 

3.113  246 
distributed energy resources 247 

DC power sources generating and/or storing electricity near the consuming area 248 

[SOURCE: IEC 62909-1:2017, 3.9] 249 

3.114  250 
earth fault 251 

occurrence of an accidental conductive path between a live conductor and the Earth 252 

[SOURCE: IEC 60050-826:2004, 826.14.13 and IEV 195-04-14] 253 

3.115  254 
electric vehicle 255 
EV 256 

any vehicle propelled by an electric motor drawing current from a rechargeable storage 257 
battery or from other portable energy storage devices (rechargeable, using energy from a 258 
source off the vehicle such as a residential or public electric service), which is manufactured 259 
primarily for use on public streets, roads or highways 260 

[SOURCE: IEC 60364-7-722:2015, 722.3.1] 261 

3.116  262 
EV DC/DC converter 263 

a component of the EV section that converts one DC voltage to another DC voltage 264 

3.117  265 
EV DC-port interface 266 

DC-port interface connected to an EV 267 

3.118  268 
EV section 269 

the part of a GCPC between the DC-connection interface and an EV DC-port interface 270 

3.119  271 
fault status signal 272 

signal indicating that failures are present which could cause a hazard covered by this 273 
standard 274 

 275 

3.120  276 
bi-directional grid-connected power converter 277 
grid-connected power converter 278 
GCPC 279 

power converter connected to the grid by the bi-directional inverter with multiple DC-port 280 
interfaces 281 

[SOURCE: IEC 62909-1:2017, 3.19] 282 

3.121  283 
GCPC fault detection circuit 284 

the circuit that detects functional faults in a GCPC 285 
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