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INTRODUCTION

1 Scope

1.1 General

1.1.1 These requirements cover equipment having ac voltage ratings above 1500 V, up to 15 kV, that
incorporates switching elements intended for making and breaking the stator circuit of wind turbines
investigated to the Standard for Safety for Wind Turbines Permitting Entry of Personnel, UL 6141.

1.1.2 The requirements do not cover variable speed motor controllers (power conversion equipment).

1.1.3 These requirements cover equipment intended for use in ordinary locations in accordance with the
National Electrical Code.

1.1.4 These requirements do not cover equipment intended for starting, stopping, regulating, controlling
or protecting electric motors or other electrical loads including refrigeration equipment. Such equipment is
covered by the requirements the Standard for Medium-Voltage AC Contactors, Controllers, and Control
Centers, UL 347.

1.1.5 These requirements are not intended to replace the requirements of IEEE 1547.1, Standard
Conformance Test Procedures for Equipment Interconnecting Distributed Resources with Electric Power
Systems. When this equipment is used as part of an interconnected system, it is anticipated that the entire
system will be investigated to the requirements of IEEE 1547.1 as appropriate.

1.2 Normative references, component standards, and general requirements

1.2.1 Products covered by this outline shall comply with the reference installation codes and standards
noted in Annex A of UL 347.

1.2.2 Where noted in this Outline, requirements specified in the Standard for Medium-Voltage AC
Contactors, Controllers, and Control Centers, UL 347, sixth edition, apply to these products.

1.2.3 For undated references to standards, such reference shall be considered to refer to the latest
edition and all revisions to that edition up to the time when the standard was approved. For dated
references to standards, such reference shall be considered to refer to the dated edition and all revisions
published to that edition up to the time the standard was approved.

1.2.4 Components utilized in the products covered by this outline shall comply with the appropriate
standards for these components and shall be used in accordance with their recognized ratings and other
limitations of use. Annex D of UL 347 provides a partial listing of standards applicable to components
typically used in this equipment.

1.2.5 A component need not comply with a specific requirement that:

a) Involves a feature or characteristic not needed in the application of the component in the
product covered in this outline, or

b) Is superseded by a requirement in this outline.
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1.2.6 The units of measurement given in SI (metric) units shall be normative. Any other values given shall
be for information purposes only.

2 Normal and Special Service Conditions

2.1 Clause 2 of UL 347 applies, as modified by 2.2.

2.2 Equipment may be investigated for a normal service condition with a maximum ambient temperature
exceeding 40°C. In such cases, the equipment is to be tested at the higher ambient temperature, and all
components are to be determined to be suitable for use in the higher temperature environment.

3 Definitions

3.1 The definitions in Clause 3 of the Standard for Medium-Voltage AC Contactors, Controllers, and
Control Centers, UL 347 apply.

3.2 ELECTRIC POWER SYSTEM (EPS) – Equipment or facilities that deliver electric power to a load(s).
The most common example of an EPS is an electric utility.

3.3 WIND TURBINE (WT) – A device or system of subassemblies that convert wind energy to electric
power and typically consists of an overall structure including; tower, nacelle, hub and blades as well as
the associated internal equipment.

3.4 WIND TURBINE OUTPUT CIRCUIT – The circuit conductors or equipment connected to the turbine
output terminals or conductors where the turbine is intended to be connected to the electric power system
(EPS).

4 Ratings and Characteristics

4.1 Clause 4 of UL 347 applies, with the following additions.

4.2 The rated overload current is the maximum operating overcurrent that the contactor is expected to
interrupt.

5 Design and Construction

5.1 Equipment as covered by this outline shall:

a) Be so constructed as to provide for compliance with the rules for installation and use of such
equipment as given in the National Electrical Code, ANSI/NFPA 70; and

b) Employ materials that are acceptable for the particular use.
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6 Enclosures

6.1 Equipment shall comply with the requirements in Clause 5.102 of the Standard for Medium-Voltage
AC Contactors, Controllers, and Control Centers, UL 347, sixth edition.

7 Grounding and Bonding

7.1 The grounding and bonding requirements in Clause 5.3 of UL 347 apply.

8 Protective Devices

8.1 Equipment shall be provided with the following protective features:

a) Control-circuit transformers shall be provided with primary and secondary fuses. Instrument
potential transformers shall be provided with primary fuses.

b) Medium voltage fuses in each phase to automatically interrupt overload and fault currents in
the stator circuit and within the equipment itself.

8.2 Equipment shall be arranged such that when the EPS isolating means is open, all high-voltage fuses
will be readily accessible, so that they may be replaced without a person touching part energized from the
EPS. The electrical arrangement shall be such that when the EPS isolating means is open, all fuse
terminals will be isolated from the EPS. See Clause 11 for interlocking requirements.

8.3 Other than as noted in 8.4, the equipment shall be marked in accordance with 33.2 to indicate that
fuses may be energized by the wind turbine output circuit.

8.4 The requirements of 8.3 do not apply if the equipment is provided with isolating means for both the
EPS and the wind turbine output circuit, and both these isolating means are mechanically interlocked to
prevent access to the fuses if either isolating means is closed.

8.5 If the design of the equipment is such that a low-voltage control circuit fuse is accessible with the
control circuit energized, a warning marking shall be provided in the vicinity of the fuseholder.

8.6 When provided, an open-phase protective device shall operate upon the loss of power in one
conductor of the EPS, to cause and maintain the interruption of power in all of the circuit. Conformance
shall be determined by testing in accordance with the single phasing test of the Standard for
Medium-Voltage Power Conversion Equipment, UL 347A.

NOTE: This open-phase protection is not intended to provide the open phase protection described in the
IEEE Standard Conformance Test Procedures for Equipment Interconnecting Distributed Resources with
Electric Power Systems, IEEE 1547.1.

8.7 Equipment shall be provided with a means to disconnect the EPS upon receiving a shutdown signal
from the wind turbine control system. The means may be an electrical operator on the EPS isolating
means required by 9.1, or it may be a separate medium voltage contactor in combination with a manually
operated isolating means complying with 9.1.
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