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INTERNATIONAL ELECTROTECHNICAL COMMISSION 212 

____________ 213 

 214 

ELECTRIC VEHICLE WIRELESS POWER TRANSFER (WPT) SYSTEMS – 215 

 216 

Part 6: Specific requirements for magnetic field dynamic power transfer 217 

(MF-D-WPT) system communication and activities 218 

 219 

 220 

FOREWORD 221 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 222 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 223 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 224 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 225 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 226 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 227 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 228 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 229 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 230 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 231 
consensus of opinion on the relevant subjects since each technical committee has representation from all 232 
interested IEC National Committees.  233 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 234 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 235 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 236 
misinterpretation by any end user. 237 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 238 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 239 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 240 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 241 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 242 
services carried out by independent certification bodies. 243 

6) All users should ensure that they have the latest edition of this publication. 244 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 245 
members of its technical committees and IEC National Committees for any personal injury, property damage or 246 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 247 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  248 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 249 
indispensable for the correct application of this publication. 250 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 251 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 252 

IEC CD 63381 has been prepared by IEC technical committee TC69: Electrical power/energy 253 
transfer systems for electrically propelled road vehicles and industrial trucks. 254 

The text of this International Standard is based on the following documents: 255 

FDIS Report on voting 

69/XX/FDIS 69/XX/RVD 

Full information on the voting for the approval of this International Standard can be found in the 256 
report on voting indicated in the above table. 257 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 258 

The committee has decided that the contents of this document will remain unchanged until the 259 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 260 
the specific document. At this date, the document will be  261 
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INTRODUCTION 266 

 267 

The IEC 61980 series is published in separate parts according to the following structure: 268 

– IEC 61980-1 covers general requirements for electric road vehicle (EV) wireless power 269 
transfer (WPT) systems including general background and definitions (e.g. efficiency, 270 
electrical safety, EMC, EMF); 271 

– IEC 61980-2 specifically applies to magnetic field wireless power transfer (MF-WPT) for 272 
electric road vehicles (EV) and covers specific requirements for system activities and 273 
communication between the electric road vehicle side and the off-board side, including 274 
general background and definitions; 275 

– IEC 61980-3 covers specific power transfer requirements for the off-board side of magnetic 276 
field wireless power transfer systems for electric road vehicles (e.g. efficiency, electrical 277 
safety, EMC, EMF); 278 

– IEC 61980-4 covers specific power transfer requirements for the off-board side of magnetic 279 
field high power wireless power transfer (H-WPT) systems for electric vehicles electric road 280 
vehicles (e.g. efficiency, electrical safety, EMC, EMF); 281 

– IEC 61980-5 covers specific power transfer requirements for the off-board side of magnetic 282 
field dynamic wireless power transfer (MF-D-WPT) systems for electric vehicles electric road 283 
vehicles (e.g. efficiency, electrical safety, EMC, EMF); 284 

– IEC 61980-6 specifically applies to magnetic field dynamic wireless power transfer for 285 
electric road vehicles (EV) and covers specific requirements for system activities and 286 
communication between the electric road vehicle side and the off-board side, including 287 
general background and definitions. 288 

Requirements for the on-board side of MF-WPT and MF-D-WPT for electric road vehicles are 289 
covered in ISO 5474-4 and ISO 5474-6 290 
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ELECTRIC VEHICLE WIRELESS POWER TRANSFER (WPT) SYSTEMS – 291 

 292 

Part 6: Specific requirements for magnetic field dynamic power transfer 293 

(MF-D-WPT) system communication and activities 294 

 295 

 296 

1 Scope 297 

This part of IEC 61980 addresses communication and activities of magnetic field dynamic 298 
wireless power transfer (MF-D-WPT) systems. The power transfer takes place while the electric 299 
vehicle (EV) is in motion. 300 

Note “In motion” includes a temporally stop on the road. 301 

The requirements in this document are intended to be applied for MF-D-WPT systems according 302 
to IEC 63243(61980-5), ISO 5474-4 and ISO 5474-6. 303 

Supply device fulfilling the requirements in this document are intended to operate with EV 304 
devices fulfilling the requirements described in ISO 5474-4 and ISO 5474-6. 305 

The aspects covered in this document include: 306 

– operational and functional characteristics of the MF-D-WPT communication system and 307 
related activities 308 

– operational and functional characteristics of the positioning system 309 

The following aspects are under consideration for future documents:  310 

– requirements for two- and three-wheel vehicles,  311 

– requirements for bidirectional power transfer 312 

Note: Any internal communication at supply device or EV device is not in the scope of this document 313 

2 Normative references 314 

The following documents are referred to in the text in such a way that some or all of their content 315 
constitutes requirements of this document. For dated references, only the edition cited applies. 316 
For undated references, the latest edition of the referenced document (including any 317 
amendments) applies. 318 

Clause 2 of IEC 61980-1:2020, IEC 61980-2:2023 is applicable. 319 

Addition 320 

ISO PAS CD 5474-6:2023, Electrically propelled road vehicles — Functional requirements and 321 
safety requirements for power transfer — Part 6: Magnetic field wireless power transfer — 322 
Safety and interoperability requirements for heavy-duty vehicles 323 

 324 

3 Terms and definitions 325 

For the purposes of this document, the terms and definitions given in IEC 61980-1:2020, IEC 326 
61980-2:2023, IEC 61980-3:2022, IEC 63243(61980-5):2023 and the following terms and 327 
definitions apply. 328 
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ISO and IEC maintain terminological databases for use in standardization at the following 329 
addresses:  330 

• IEC Electropedia: available at http://www.electropedia.org/ 331 

• ISO Online browsing platform: available at http://www.iso.org/obp 332 

Clause 3 of IEC 61980-1:2020 is applicable. 333 

Additional terms and definitions: 334 

3.1  335 
magnetic field- dynamic wireless power transfer system 336 
MF-D-WPT system 337 
system comprising the supply device(s) and the EV device(s) to perform MF-D-WPT 338 

3.2  339 
segment switching 340 
turn on/off function of supply power electronics that supplies power to the primary coil(s) of the 341 
segment 342 

3.3  343 
D-WPT management unit 344 
supply device 345 
off-board component assembly consisted of one or more supply device module 346 

3.4  347 
supply device module 348 
off-board component assembly comprising the components necessary for D-WPT 349 

3.5  350 
supply equipment 351 
off-board equipment comprising the SECC and one or multiple supply devices working under 352 
the control of the same SECC 353 

3.6  354 
D-WPT Session 355 
D-WPT activities starting with successful communication setup and ending with terminate 356 
communication 357 

3.7  358 
D-WPT charging site 359 
physical location of one or more D-WPT charging spots 360 

3.8  361 
lateral alignment 362 
relative position in y-direction of the secondary device to the primary device for a given 363 
secondary device ground clearance 364 

3.9  365 
longitudinal alignment 366 
relative position in x-direction of the secondary device to the primary device for a given 367 
secondary device ground clearance 368 
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3.10  369 

D-EVCC  370 

Dynamic WPT Electric Vehicle Communication Controller 371 
embedded system, within the vehicle, that implements the communication between the vehicle 372 
and the SECC in order to support specific functions in Dynamic WPT 373 

 374 
3.11  375 
D-SECC  376 
Dynamic WPT Supply Equipment Communication Controller 377 
entity which implements the communication to one or multiple EVCCs in Dynamic WPT. 378 

 379 

3.11  380 

Control handover  381 

the change of connection and control between D-EVCC and D-SECCs in inter-inverter segment 382 

switching.   383 

 384 

3.12  385 

DWMM  386 

Dynamic WPT Mobility Manager 387 
the entity that implements Control handover while tracking the mobility of EV device. 388 
 389 
 390 

3.13 inverter 391 

power electronic device or circuitry that changes direct current(DC) to alternating current(AC). 392 
 393 
 394 
 395 
 396 

4 Abbreviated terms 397 

D-WPT Dynamic Wireless Power Transfer 

EV electric vehicle 

EVCC  
D-EVCC 

EV communication controller 

Dynamic WPT Electric Vehicle Communication 
Controller 

FOD foreign object detection 

ID Identification number 

LPE low power excitation 

LOP living object protection 

P2PS point to point signaling 

SECC 

D-SECC 

Supply Equipment Communication Controller 

Dynamic WPT Supply Equipment Communication 
Contreoller 

DWMM Dynamic WPT Mobility Manager 
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5 General system structure and interoperability concept 398 

5.1 System structure 399 

5.1.1 General architecture 400 

Figure 1 shows a representation for the structure of the components referred to throughout this 401 
document. A communication system consists of two types of communication: wide area 402 
communication that can communicate a lot of information and narrow area communication that 403 
is mainly for pairing, which may be performed via P2PS. 404 

Further configurations can be found in Annex A. 405 
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Key Name Key Name 

1 MF-D-WPT system   
11 primary device 21 secondary device 

12 supply power electronics 22 EV power electronics 

13 supply power circuit 23 EV power circuit (EVPC) 
14 Dynamic WPT SECC (D-SECC) 24 Dynamic WPT EVCC (D-EVCC) 

15 supply device P2PS controller 25 EV device P2PS controller 
16 D-WPT management unit (DWMM)   

17 supply device 27 EV device 

18 switch 200 RESS / motor 
100 supply network b Uni/bi-directional wireless signalling 
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a wireless power flow c Cellular/Cloud/Wi-Fi with mobility support 
 407 

Figure 1 - Example of an MF-D-WPT system 408 
 409 

Note 1: Communication between the D-SECC and D-EVCC can be direct communication or via cloud. 410 

Note 2: More than one EV can be supplied power from one supply device or one primary device. 411 

Note 3: An EV can have more than one secondary devices. 412 

Note 4: D-SECC can be located either at a local facility or at comprehensive communication centre. 413 

 414 

5.1.2 Communication and signalling for power management  415 

5.1.2.1 General 416 

Power Management consists of two layers.  417 

– Wide area management, including the distribution network, is determined from the maximum 418 
amount of power from the grid. 419 

– Local management is the distribution of power to each coil. 420 

 421 

5.1.2.2 Bidirectional wireless communication 422 

The communication between D-SECC and D-EVCC is performed by high speed wireless 423 
communication. Table 1 shows the requirements for the communication interface between one 424 
D-SECC and one D-EVCC. 425 

Example DSRC, cellular network (5G or LTE) local 5G  426 

Table 1 – Requirement for the communication interface between one SECC and one 427 
EVCC 428 

   Category Detail 

Communication speed TBD (e.g. **bps)  

Data size (bit width) TBD 

Communication latency TBD 

Communication area TBD (e.g. 1km) 

 429 

5.1.2.3 Unidirectional wireless signaling (P2PS) 430 

The P2PS is used to inform the vehicle ID from the vehicle to the supply device in paring, 431 
alignment check, magnetic coupling check, terminate power transfer and power transfer 432 
terminate activities. Table 2 shows the requirements for the communication interface between 433 
one supply device P2PS controller and one EV device P2PS controller. 434 

The P2PS may be used as lateral alignment check measures. Table 3 shows the requirements 435 
for such purpose. 436 

The specifications of P2PS system are given in Table 4. 437 

Two or more sensors might be used together to meet the requirements. 438 
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Table 2 – Requirement for P2PS system in unidirectional P2PS 439 

   Category Detail 

Data format TBD (e.g. **bps) 

Communication area  TBD (e.g. **mm) 

Robustness Communication should be established even if the antenna is buried under 
pavement, and with rain, snow, and snow melting agent.  

Signaling speed TBD (e.g. communication establishment less than 2ms, xx messages per xx ms） 

Signal rump-up speed TBD 

 440 

Table 3 – Requirement for P2PS system for lateral alignment check purpose in 441 
unidirectional P2PS 442 

   Category Detail 

Vehicle position range to be 
detected (lateral) 

TBD (e.g. 100mm) 

Accuracy of vehicle position 
detection 

TBD (e.g. ±10mm） 

Installation position of off-
board antenna 

Under the ground (e.g. 0～150mm) 

Position determination method TBD (e.g. communication establishment itself or RSSI) 

Note 1: The specific value depends on the level of EMC  443 

Note 2: Area where magnetic connection is strong enough for power transfer. If supply device needs some 444 
preparation time to start D-WPT, the area should be wide to buy supply device that time. However, the area cannot 445 
be too wide or interference between signals from multiple cars may occur. 446 

Table 4 – Specification of P2PS system in unidirectional P2PS 447 

   Category Detail 

Physical layer TBD 

Data link layer TBD 

Antenna type TBD 

Communication frequency TBD 

Communication confirmation 
method 

TBD 

Encoding scheme TBD (e.g. Manchester coding) 

Installation position of on-
board  antenna 

Underfloor of vehicle 

 448 

5.1.2.4 Bidirectional wireless signaling (P2PS) 449 

The P2PS is used to exchange some information between the vehicle and the supply device in 450 
paring, alignment check, magnetic coupling check, terminate power transfer and power transfer 451 
terminate activities. The procedure consists of sending request signal from supply side and then 452 
sending reply signal from vehicle side. The detail flow is given in Annex E. Table 5 shows the 453 
requirements for the communication interface between one supply device P2PS controller and 454 
one EV device P2PS controller. 455 

The P2PS may be used as lateral alignment check measures. Table 6 shows the requirements 456 
for such purpose. 457 
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The specifications of P2PS system are given in Table 7. 458 

Two or more sensors might be used together to meet the requirements. 459 

Table 5 – Requirement for P2PS system in bidirectional P2PS 460 

Category Detail 

Data format TBD (e.g. **bps) 

Communication area  TBD (e.g. **mm) 

Robustness Communication should be established even if the antenna is buried under 
pavement, and with rain, snow, and snow melting agent.  

Signaling speed TBD (e.g. communication establishment less than 2ms, xx messages per xx ms） 

Signal rump-up speed TBD 

Table 6 – Requirement for P2PS system for lateral alignment check purpose in 461 
bidirectional P2PS 462 

   Category Detail 

Vehicle position range to be 
detected (lateral) 

TBD (e.g. 100mm) 

Accuracy of vehicle position 
detection 

TBD (e.g. ±10mm） 

Installation position of off-
board antenna 

Under the ground (e.g. 0～150mm) 

Position determination method TBD (e.g. communication establishment itself or RSSI) 

Note 1: The specific value depends on the level of EMC  463 

Note 2: Area where magnetic connection is strong enough for power transfer. If supply device needs some 464 
preparation time to start D-WPT, the area should be wide to buy supply device that time. However, the area cannot 465 
be too wide or interference between signals from multiple cars may occur. 466 

Table 7 – Specification of P2PS system in bidirectional P2PS 467 

   Category Detail 

Physical layer TBD 

Data link layer TBD 

Antenna type TBD 

Communication frequency TBD 

Communication confirmation 
method 

TBD 

Encoding scheme TBD (e.g. Manchester coding) 

Installation position of on-
board antenna 

Underfloor of vehicle 

 468 

 469 

5.2 Interoperability concept 470 

 471 

Interoperability of MF-D-WPT requires that both the power transfer mechanism and the 472 
communication can interoperate. The requirements for interoperability of the power transfer in D-WPT 473 
mechanism are given in IEC 61980-5. 474 
 475 
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6 General communication requirements 476 

MF-D-WPT systems shall use communication between electric road vehicle (EV) and 477 
infrastructure for the MF-WPT power transfer process. 478 

For MF-D-WPT systems the physical and data link layer (OSI layers 1 and 2) of the wireless 479 
communication interface (c in Figure 1) shall be in accordance with DSRC, IEEE 802.11 with 480 
mobility support, or cellular network (5G or LTE) and so on. 481 

The communication of a MF-D-WPT system shall be implemented as per ISO 15118-xx. This 482 
includes the requirements for message exchange and communication security.  483 

A robust operation of a MF-D-WPT system requires the implementation of different but 484 
interrelated timing requirements.  485 

MF-D-WPT system shall conform to  486 

– communication timing requirements according to ISO 15118-20 487 

– timing requirements with respect to specific activities and actions described in clause 7, 488 
respectively.  489 

MF-D-WPT system shall maintain inherently safe operation without relying solely on the 490 
wireless communications. 491 

A MF-WPT system shall be tested in accordance with ISO 15118-20 and clause 7 of this 492 
standard. 493 

7 Communication procedure during an MF-D-WPT session 494 

7.1 General 495 

Clause 7 describes the power transfer process with respect to communication. The process is 496 
structured as a chain of individual activities, which can be derived from state diagrams and the 497 
corresponding transitions. 498 

Basic activities or elements for the description of the D-WPT process are described in the state 499 
diagrams in Annex G. 500 

Following the typical course in the state diagrams results in a general sequence of D-WPT 501 
illustrated in Figure 2. 502 

 503 
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Step1   Preparation, Communication Setup/Request D-WPT services, 
            Compatibility Check/Service authentication

Step2  First Section Pairing, Alignment Check (Lateral direction)

Step3   First Segment Magnetic Coupling Check

Step4   Perform Power Transfer, Stand By,
            Magnetic Coupling Check for Next Segment

Step5  Terminate communication

One primary device

Primary devices

 504 
 505 

Figure 2 – Corresponding states to each steps in passing D-WPT charging area  506 

 507 

7.2 Activities 508 

7.2.1 Preparation (supply device) 509 

In this state, supply device performs circuit activation and safety check without any 510 
communication with EV device. If safety could be confirmed, the state changes to “Waiting 511 
request from EV device“. If there is a problem, the supply device informs D-EVCC it has a 512 
problem and is not available for D-WPT. 513 

7.2.2 Preparation (EV device) 514 

In this state, EV device perform circuit activation and safety check without any communication 515 
with D-SECC. If safety could be confirmed, the state changes to “Communication setup / 516 
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Request D-WPT service”. If there is a problem on EV device, it will not start wide area 517 
communication to give up following sequence for D-WPT. 518 

7.2.3 Communication setup / Request D-WPT service 519 

Communication setup and request DWPT service will be initiated by D-EVCC. D-EVCC 520 
communicates with D-SECC in D-WPT charging areas which EV has entered or may enter later. 521 
Target D-SECC is selected referring current position of EV obtained by wide area 522 
communication. GPS information may be used to detect the position of the vehicle. Various 523 
information of wide area communication and P2PS communication is linked by using Vehicle 524 
ID.  525 

The information to be exchanged is given in Table 8. 526 

Table 8 – Communication information for Communication setup/ Request D-WPT service 527 

Direction Information Communication timing with wide 
area 

With 
P2PS 

V to S Vehicle ID Initial / periodical refresh ✓  

V to S User(billing) ID Initial / periodical refresh ✓  

S to V Answer to ID registration request Initial / periodical refresh ✓  

Note: (✓) is optional. 

 528 

7.2.4 Compatibility check / Service authentication 529 

After successful communication setup, the D-EVCC and D-SECC shall ensure that the primary 530 
device and secondary device are compatible. Compatibility check is performed on the supply 531 
device side from the information associated with the vehicle ID acquired by communication.  532 

Preconditions: Communication setup and Request D-WPT service can be received. 533 

Check item 534 

– Secondary device ground clearance 535 

– Secondary device geometry  536 

– EV device circuit topology 537 

– EV device self-resonance frequency 538 

– Number of secondary coils 539 

Post conditions: Trigger for pairing, alignment check, and fine positioning. 540 

The information to be exchanged is given in Table 9. 541 

In addition, D-EVCC can provide information for billing and other supports. 542 

Table 9 – Communication information for compatibility check 543 

Direction Information Communication timing with wide 
area 

With 
P2PS 

V to S Vehicle ID Initial / periodical refresh ✓  

V to S Maximum receivable power Initial / periodical refresh ✓  

V to S Secondary device grand clearance  Initial / periodical refresh ✓  

V to S Secondary device geometry Initial / periodical refresh ✓  
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V to S Secondary device D-WPT class Initial / periodical refresh ✓  

V to S EV device circuit topology Initial / periodical refresh ✓  

V to S EV device natural frequency Initial / periodical refresh ✓  

V to S Number of secondary devices Initial / periodical refresh ✓  

S to V Maximum transferable power Initial / periodical refresh ✓  

S to V Minimum transferable power Initial / periodical refresh ✓  

S to V Maximum primary device operation frequency Initial / periodical refresh ✓  

S to V Minimum primary device operation frequency Initial / periodical refresh ✓  

S to V Primary device geometry Initial / periodical refresh ✓  

S to V Primary device Circuit topology Initial / periodical refresh ✓  

S to V Supply device ID (optional) Initial / periodical refresh ✓  

S to V Primary device location (area level) Initial / periodical refresh ✓  

 Vehicle position (area level)    

Note: (✓) is optional. 

 544 

7.2.5 Paring 545 

Wireless P2PS interface shall ensure that the primary device and secondary device are uniquely 546 
paired. 547 

 548 

7.2.6 Alignment check (lateral direction) 549 

This state aims to ensure that lateral distance between primary and secondary device is within 550 
the tolerance. Alignment check is performed by P2PS. Alignment check is kept running based 551 
on the P2PS exchange until vehicle leaves D-WPT charging site or the state changes to 552 
‘Terminate communication’. The result of the alignment check can be sent from SECC to EVCC 553 
by the wide area communication. 554 

 555 

7.2.7 Magnetic coupling check (longitudinal direction) 556 

Supply device checks the magnetic coupling condition and confirms that the secondary device 557 
exists within the longitudinal tolerance area. 558 
Magnetic coupling check shall be performed for each segment, while Pairing and Alignment 559 
check can be performed for a set of segments. 560 

 561 

7.2.8 Power Transfer 562 

In this state, supply device performs power transfer to EVPC, and both of them should have the 563 
ability to control transferred power for the sake of usefulness of MF-D-WPT and protection of 564 
EVPC itself. Larger power transfer helps EV device to prolong its travel distance without static-565 
wireless nor conductive charging. However, capacity of RESS varies from passenger car to 566 
commercial vehicle, and it sometimes experiences drastic fluctuation in power demand for 567 
driving, like sharp regenerative braking, which requires EVPC to regulate transferred power to 568 
secure RECC from overcharge. 569 

EVPC basically accepts transferred power from supply device without any control, but it begins 570 
control when transferred power has exceeded or is exceeding its limit, such as rated power of 571 
RESS, which fluctuates according to state of charge and driving power demand for EV device. 572 
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Power control in EVPC is also required to deal with malfunction in wide area communication, 573 
which can lead to contradiction between power control target in primary device and request 574 
from EVCC, and sudden break down in EVPC and RESS in the middle of power transfer. 575 

Power control in supply device and EVPC may interfere each other, especially when supply 576 
device tries to achieve power request given from wide area communication which is larger than 577 
latest power limit in EVPC, especially in sharp regenerative braking with smaller RESS in EV 578 
device. If possible, supply device is recommended to be able to detect the mismatch in power 579 
control target and limit, then regulate power transfer to balance them.  580 

State transits to ‘Stand-by’ when power transfer is interrupted for a short period while the 581 
secondary device is still above the primary device in cases, for example, foreign objects are 582 

detected above primary device, or the P2PS signal becomes low due to misalignment of 583 

secondary device.  584 

State transits to ‘Service terminated’ when secondary devise is passing above primary devise 585 

and transferred power shrinks due to weaken P2PS signal between the two devices. Weaken 586 

magnetic coupling can be detected in supply device by monitoring transferred power, so 587 
basically supply device decides to state transition to ‘Service terminated’, then begins 588 
decreasing voltage to stop power transfer. Example of power transfer trajectory is shown in 589 
Figure 4.  590 

During Power Transfer state when D-EVCC informs the location to current D-SECC, current D-591 
SECC sends control handover request to DWMM and next D-SECC receives control handover 592 
request through DWMM. The detail of flow is given in Annex C 593 

 594 

 595 

Key Name Key Name 
1 EV communication controller (EVCC)  6 Bidirectional wireless communication 
2 Supply equipment communication controller (SECC) 7 Supply device control loop (slower) 
3 D-WPT management unit 8 EV device control loop (faster) 
4 Supply power circuit 9 Primary device 
5 EV power circuit (EVPC) 10 Secondary device 

100 Supply network   
200 RESS   

 596 
Symbol Definition 
PEV_SET Desired power for delivery to the EV’s RESS 

PEV_RWST EV device requested power level from supply device 
PEV_WPT Actual power delivered to EV’s RESS 

  * Control Plant: A system in control theory that generates an output and is acted upon by a controller 

Figure 3 – Communication system  597 

 598 
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 599 

Figure 4 – Example of controlled power transfer trajectory 600 

Preconditions: Magnetic coupling check can be completed 601 

Actions:  602 

– perform power transfer 603 

– adjust output power 604 

Post conditions: Trigger for power transfer terminate 605 

The information to be exchanged is given in Table 10. 606 

Table 10 – Communication information for power transfer 607 

Direction Information Communication timing with wide 
area With P2PS 

V to S Vehicle ID Continuous ✓ ✓ 

V to S Power request Continuous ✓ (✓) 

S to V Supply device status Continuous ✓  

Note: (✓) is optional. 

 608 

7.2.9 Control handover 609 

In the Control handover state the supply device sends D-EVCC information to nearby D-SECC. 610 
Power transferring keeps in this state. The state is exited normally upon successful 611 
authorization or compatibility check response from nearby D-SECC. 612 

Precondition: Power transfer 613 

Action: inform D-EVCC of the information on next D-SECC 614 

Postcondition: Power transfer 615 

 616 

7.2.10 Stand-by 617 

In this state, power transfer is interrupted for a short while for some reason, and once both EV 618 
device and supply device get ready for D-WPT, then state returns to ‘power transfer’. Examples 619 
of the problems which may interrupt power transfer is shown in statement for state ‘power 620 
transfer’.  621 

Precondition: Trigger for stand-by can be received 622 
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