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FOREWORD

A. This Outline of Investigation contains basic requirements for products
covered by Underwriters Laboratories Inc. (UL) under its Follow-Up Service for
this category within the limitations given below and in the Scope section of this
Outline of Investigation. They are subject to revision as further experience and
investigation may show is necessary or desirable.

B. The observance of these requirements by a manufacturer is one of the
conditions of the continued coverage of the manufacturer's product.

C. A product which complies with the text of this Outline of Investigation will not
necessarily be judged to comply with the Outline of Investigation if, when
examined and tested, it is found to have other features which impair the level of
safety contemplated by these requirements.

D. A product empioying materials or having forms of construction differing
from those detailed in the requirements of this Qutline of Investigation may be
examined and tested according to the intent of the requirements and, if found to
be substantially equivalent, may be judged to comply with the Outline of
investigation.

E. UL, in performing its functions in accordance with its objectives, does not
assume or undertake to discharge any responsibility of the manufacturer or any
other party. The opinions and findings of UL represent its professional judgment
given with due consideration to the necessary limitations of practical operation
and state of the art at the time the Outline of Investigation is processed. UL
shall not be responsible to anyone for the use of or reliance upon this Outline of
Investigation by anyone. UL shall not incur any obligation or liability for
damages, including consequential damages, arising out of or in connection with
the use, interpretation of, or reliance upon this Outline of Investigation.

F. Many tests required by the Outline of Investigations of UL are inherently

hazardous and adequate safeguards for personnel and property shall be
employed in conducting such tests.
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INTRODUCTION

1 Scope

1.1 These requirements cover devices and systems intended for use in accordance with the National
Electrical Code (NEC), ANSI/NFPA 70, to reduce the risk of electric shock to the user from accessible
parts, in grounded or isolated circuits for charging electric vehicles.

1.2 The devices and systems covered by these requirements must be compatible with the designs of
charging systems and vehicles where use is intended and shall be rated accordingly. To assure
compatibility, the features contained in 1.3 — 1.5 are required of the charging system, the vehicle, or both.

1.3 The vehicle, including all accessible conductive parts on the vehicle, shall have one or more of the
following:

a) Provision for the connection of an equipment grounding conductor during battery charging,
uniess the vehicle has a system of reinforced or double insulation;

b) Provision for the connection of ground-monitoring conductors, where required:;
¢) Reinforced insulation or be doubie-insulated from the supply circuit; or
d) No connection between current carrying conductors and the chassis.

1.4 The grounding path impedance of the charging system to the vehicle shall be less than or equal to
the impedance of the ungrounded conductor.

1.5 In no case shall continuous current over 70 mA RMS be permitted to be available from any
accessible part of the charging system.

1.6 Devices covered by these requirements are intended to interrupt the electric circuit to the load when:

a) A fault current to ground exceeds some predetermined value that is less than that required
to operate the overcurrent protective device of the supply circuit,

b) The grounding path becomes open-circuited, or
c) A path to ground is detected on an isolated (ungrounded) system.

1.7 These devices and systems are intended to be applied on electrical systems or include derived
systems that are:

a) Either end-grounded or centrally grounded when the operating voltage is 150 V or less,
b) Centrally grounded when the operating voltage is greater than 150 V, or

¢) lsolated (ungrounded).
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