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8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC DIRECT-DRIVEN APPLIANCE CONTROLLOERS

Part 1: General requirements

FOREWORD

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

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

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

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

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

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

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

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

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

IEC 63349-1 has been prepared by IEC technical committee 82: Solar photovoltaic energy
systems. It is an International standard.

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

Draft Report on voting

XXIXX/FDIS XXIXX/IRVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at http://www.iec.ch/standardsdev/publications.
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123 The committee has decided that the contents of this document will remain unchanged until the
124  stability date indicated on the IEC website under webstore.iec.ch in the data related to the
125 specific document. At this date, the document will be

126 e reconfirmed,

127 e withdrawn,

128 e replaced by a revised edition, or

129 e amended.
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PHOTOVOLTAIC DIRECT-DRIVEN APPLIANCE CONTROLLERS-

Part 1: General requirements

1 Scope

IEC 63349 series documents establish requirements for photovoltaic direct-driven appliance
(PVDDA) controllers. The requirements are applicable to systems with voltages not higher than
1500V DC or 1000V AC, and where the output power of variable frequency drive (VFD) not
higher than 30kW.

PVDDA controllers are devices used for transforming, regulating and controlling power among
sources (such as PV array, grid, energy storage, etc.) and appliance loads (such as air-
conditioner, refrigerator, water pump, etc.). Through a PVDDA controller, power generated by
PV system is directly applied to the load, with or without a connection to the grid. PVDDA
controllers shall communicate with connected power converters and power sources, but
communication protocols are not covered in this document.

A PVDDA controller may be connected to multiple power converters such as: a Maximum Power Point
Tracking (MPPT) system, a VFD, a bi-directional grid-connected AC/DC power converter, an energy
storage charger/discharger, and converters for DC or AC appliances, etc. However, many of these
devices have their own applicable standards, therefore this document does not intend to create any new
requirements for these devices. Instead, it covers the control functions and the operational performance
between the controller and these power converters.

Safety requirements of the PVDDA controller are not covered by this document. Safety
requirements of power converters connected to the PVDDA controller are listed as follows:

Q

) converter connected to PV array, IEC 62109-1 and IEC 62109-2 is applicable;
) bi-directional converter connected to grid, IEC 62909-1 and IEC 62909-2 is applicable;
) converter connected to energy storage, IEC 62509 is applicable;

o T

d) variable frequency drive, IEC 60730-1 is applicable.

Characterization and testing of the PVDDA controller’s efficiency are not included in the scope of this
part of the document. They will be included in part 3 of this document (under development).

2 Normative references

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

IEC 60038 IEC standard voltages
IEC 60068-2-6 Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC TS 61836, Solar photovoltaic energy systems - Terms, definitions and symbols

IEC 62109-1, Safety of power converters for use in photovoltaic power systems — Part 1:
General requirements

IEC 62109-2, Safety of power converters for use in photovoltaic power systems — Part 2:
Particular requirements for inverters

IEC TS 62786-1, Distributed energy resources connection with the grid
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IEC TS 62786-3, Distributed energy resources connection with the grid — Part 3: Additional
requirements for stationary battery energy storage system

IEC 62891, Maximum power point tracking efficiency of grid connected photovoltaic inverters
IEC 62909-1, Bi-directional grid-connected power converters — Part 1: General requirements

IEC 62909-2, Bi-directional grid-connected power converters — Part 2: Interface of GCPC and
distributed energy resources

IEC TS 63106-1, Simulators used for testing of photovoltaic power conversion equipment —
Recommendations — Part 1: AC power simulators

IEC TS 63106-2, Simulators used for testing of photovoltaic power conversion equipment —
Recommendations — Part 2: DC power simulators

IEC TS 63349-2, Photovoltaic direct-driven appliance controllers — Part 2: Operation modes
and graphic display

3 Terms and definitions
For the purposes of this document, the terms and definitions given in [IEC TS 61836 apply.

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

e |EC Electropedia: available at http://www.electropedia.org/
e |ISO Online browsing platform: available at http://www.iso.org/obp

3.1

PV direct-driven appliance (PVDDA)

appliance which directly uses DC electrical power generated by a PV array, and which may be
connected to the electrical grid, energy storage devices, or other sources and loads.

3.2
PV direct-driven appliance (PVDDA) controller
device of PVDDA used for power transformation, power regulation and power control

3.3

variable frequency drive (VFD)

class of drive products that seek to control the speed of a motor, typically an induction motor,
through a proportional relationship between drive output voltage and commanded output
frequency

[SOURCE: IEC 61800-7-202:2015, 3.1.52]

3.4

curtailment

reduction of the active power output of renewable energy generating units or power plants below
the maximum which could be fed into an electric power network in the prevailing conditions

[SOURCE: IEC 62934:2021, 3.7.5]

3.5

load management
reduction or disconnection of power usage from grid, either automatically or manually (usually
as requested by the electric power network operator)

3.6
commanded output frequency of VFD
the target frequency of the VFD proportional to the required load value


http://www.iso.org/obp
https://standards.iteh.ai/catalog/standards/sist/c164c74f-8abb-4344-a2a7-83365ec18f65/osist-pren-iec-63349-1-2025

219

220
221
222

223
224
226

227

228
229

230

231

232

233
234

82/2291/CDV 8 IEC 63349-1 ED1 © IEC 2024

4 Schematic drawing of PVDDA controller applications

The PVDDA controller is applied in a PV system which may be configured with a PV array, grid,
energy storage, DC source, other sources and appliances. The schematic drawing is shown in Figure
1.

Power connection

PVDDA

controller Control connection
N gzz7 D
PV Array (MPPT)
’ || Variable
VFD frequency
o || Appliance
DC
Grid N
—DC Fixed frequency
AC Appliance
—»
DC ||
m DC
Energy Storage
DC Bus DC Regulated DC
DC Appliance
DC or >
AC
DC
Unregulated DC
Other source Appliance
DC source

Note: Regulated DC appliance refers to an appliance which is connected to a DC-DC converter and is usually
sensitive to the voltage deviation; unregulated DC appliance refers to an appliance which is directly connected to the
DC bus and is insensitive to voltage deviation.

Figure 1 — Schematic drawing of PVDDA controller (including all options)

PVDDA controllers can be applied for different equipment configurations. Typical configurations are
classified as following (see definitions in IEC TS 63349-2):

Equipment configuration PA: equipment configuration includes PV array and appliances, see Figure 2.

PVDDA

Power connection
controller

Control connection

Nz DC

Y e - DC
PV Array (MPPT)
—
] Variable
VFD frequency
Appliance

Figure 2 — PVDDA controller applied for equipment configuration PA

Equipment configuration PAG: equipment configuration includes PV array, grid and appliances,
see Figure 3.
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