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Foreword 
 

 

This standard is intended to verify that the products and services described will meet stated conditions of 

performance, safety, and quality useful to the ends of property conservation. The purpose of this standard is to 

present the criteria for examination of various types of products and services. 

Examination in accordance with this standard shall demonstrate compliance and verify that quality control in 

manufacturing shall ensure a consistent and reliable product. 
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Notice: The Asterisk (*) following the subsection number signifies that explanatory material on that paragraph 

appears in the Appendix. 

1 INTRODUCTION 

1.1 Purpose 

This standard states testing and certification requirements for electrostatic finishing equipment. 

1.2 Scope 

1.2.1 * This standard contains the basic requirements for the construction and testing of electrostatic 

finishing equipment. This standard does not include powder applicators that function using the 

principles of triboelectric charging of the powder particles. 

1.2.2 The requirements of this standard apply to the following equipment types whereby the spray material 

originates from applicators of the automatic (reciprocator or robot) and manual (hand-held) type. 

This equipment is used for the application of ignitable liquid-based spray material or  dry powders 

using grounded spray material supply systems, or waterborne systems. 

1.2.3 Electrostatic finishing equipment for use with waterborne spray materials using ungrounded spray 

material columns is also addressed by this standard. However, any reference to spark ignition testing is 

not applicable for these types of systems, as waterborne spray material is not considered to be an 

ignition hazard. Waterborne systems covered by this standard are examined for affording protection 

against electric shock, fire and injury where the spraying area is not a hazardous (classified) location. 

See definitions. Where it cannot be confirmed that the waterborne spray material is non-ignitable, it 

should be treated as an ignitable liquid-based spray material and the waterborne manual applicator shall 

be tested as “Nonincendive” to Section 4, and the waterborne automatic applicator as “Incendive” to 

Section 5 or “Nonincendive" to Section 4. 

1.2.4 This standard anticipates the submittal of electrostatic finishing equipment for use in an ambient 

temperature range of 0°C to 40°C (32°F to 104°F). Systems with operating parameters outside 

this temperature range will be the subject of special investigation. 

1.3 Applicability of Other Standards 

1.3.1 Except where modified by the requirements of this standard, electrostatic finishing equipment 

shall comply with the applicable requirements for ordinary locations, in accordance with FM 

Approvals Examination Standard 3810 - Electrical and Electronic Test, Measuring and Process 

Control Equipment. 

1.3.2 Associated apparatus and circuits shall conform to the requirements for the location in which they 

are installed. 

1.4 Basis for Certification 

Certification is contingent upon satisfactory results of analysis of the product (compliance with this standard) 

and the manufacture of the product in the following major areas: 

1.4.1 Products for which an examination standard for product performance exists, shall also be examined 

in accordance with that examination standard. These standards typically include requirements for the 

following: 

• the suitability of the product; 

• the proper operation and performance of the product as specified by the manufacturer and 

required by the certification agency and, as far as practical; 
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• the durability and reliability of the product. 

1.4.2 An examination of the manufacturing facilities and audit of quality control procedures shall be made 
to evaluate the manufacturer’s ability to produce the product which is identical to that which was 

examined and tested, and the marking procedures used to identify the product. These examinations 

are repeated as part of the certification agency’s product follow-up program. 

1.5 Basis for Continued Certification 

Continued certification is based upon: 

• production or availability of the product as currently certified; 

• the continued use of acceptable quality control procedures; 

• satisfactory field experience; 

• compliance with the terms stipulated by the certification; 

• satisfactory re-examination of production samples for continued conformity to requirements; and 

• satisfactory surveillance audits conducted as part of the certification agencies product surveillance 
program. 

1.6 Basis for Requirements 

1.6.1 The requirements of  this standard are based on experience,  research, testing and the standards of  

other national and international organizations. The advice of manufacturers, users, trade associations 

and loss  control specialists were also considered. 

1.6.2 The requirements of this standard reflect tests and practices used to examine characteristics of 

electrical equipment for the purpose of obtaining certification. These requirements are intended 

primarily as guides, and strict conformity is not always mandatory. Electrical equipment having 

characteristics not anticipated by this standard may be certified if performance equal or superior to 

that required by this standard is demonstrated, or if the intent of the standard is met. Alternatively, 

equipment which does meet all the requirements identified in this standard may not be certified if other 

conditions which adversely affect performance exist or if the intent of this standard is not met.  

1.6.3 The construction, tests, and markings required by this standard are equivalent and consistent with 

the intent of ANSI/NFPA 33, “Standard for Spray Application Using Flammable or Combustible 

Materials.” 

1.7 Effective Date 

The effective date of this certification standard mandates that all products tested for certification after the 

effective date shall satisfy the requirements of this standard. 

The effective date of this standard is eighteen (18) months after the publication date of the standard for 

compliance with all requirements. 

1.8 System of Units 

Units of Measurement are U.S. Customary units. These are followed by their arithmetic equivalents in 

International System (SI) units, enclosed in parentheses. The first value stated shall be regarded as the 

requirement. The converted equivalent value may be approximate. Conversions are in accordance with 

ANSI/IEEE/ASTM SI-10. Where units of measurement are expressed only in SI units, no US customary units 

are provided. 
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1.9 Terms and Definitions 

The following definitions, specific to electrostatic paint and powder spray applicator and associated apparatus, 

are applicable to this standard: 

Electrical Equipment — All items applied as a whole or in part for the utilization of electrical energy. These 

include, among others, items for the generation, transmission, storage, measurement, regulation, conversion, 

and consumption of electrical energy and items for telecommunications. 

Maximum Surface Temperature — The highest temperature which is attained in service under the most 

unfavorable conditions (but within tolerances) by any surface of the electrical equipment. 

Note: The most unfavorable conditions include recognized overloads and fault conditions specified in the 

standard for the type of protection concerned. 

Rating — The designed performance of the electrical equipment. 

Electrostatic Finishing Equipment — Equipment for producing, charging, and depositing suspended particles 

with the assistance of electric fields. In general, the equipment may consist of, but is not restricted to, the 

following items: spray applicator, the high voltage generator and connecting cable. 

Automatic Spray Applicator: Spray applicator which is designed to be attached to a mechanical support or 

manipulator, including robotic devices, and from which the electrostatically charged spray material 

emerges. 

Handheld Spray Applicator: spray applicator which is designed to be held and operated by the hand and 

from which the electrostatically charged spray material emerges. 

High Voltage Electrode: a part of the spray applicator which is at high voltage for the purpose of charging 

the spray material. 

High Voltage Generator: the part of the equipment for producing the high voltage and the current required. 

Note: The high voltage generator may, in certain cases, be incorporated in the spray applicator. 

Connecting Cables: all electrical cables to the spray applicator, including any high voltage and/or low 

voltage control cable. 

Ignitable Liquid based Spray Material – An ignitable liquid applied by means of electrostatic finishing 

equipment. The liquid can support combustion. Other terms that maybe used to describe these liquids are: 

flammable liquid, combustible liquid or solvent based. 

Water-based or Waterborne Spray Material — For the purpose of this standard, this is a non-ignitable liquid 

material applied by means of electrostatic finishing equipment. The liquid does not support combustion. 

Spray Material Supply — the equipment which supplies the spray material at rated pressure to the spray 

applicator. 

Pressure — This standard considers low pressure systems to be those operating at less than 1000 psi, and 

systems operating at or above 1000 psi to be high pressure systems. This is consistent with the requirements of 

the Occupational, Safety and Health Administration (OSHA) Safety and Health Standard 29 CFR 1926. 

UMAX — the maximum rated voltage of the high voltage generator. 

Spark — For the purposes of Section 5 of this standard, is defined as release of electric energy that would result 

in ignition of the respective paint or powder, test gas mixture if tested in accordance with 4.1. 
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Rotary Atomizer — An automatic paint or powder applicator operating at rated system electrostatic voltage 

which employs a device, typically a bearing turbine, which rotates at high speed to which a bell or disk is 

attached for the purpose of applying paint or powder to the work piece. 

Bell — A conductive or non-conductive bell-shaped device which is the rotating operating element of the rotary 

atomizer which atomizes, or assists, in the atomization of the paint or powder.  

Disk — A conductive or non-conductive flat circular device which is the rotating operating element of the rotary 

atomizer which atomizes, or assists, in the atomization of the paint or powder. 

Bearing Turbine — A device designed to operate at high speeds which is typically air driven to which the 

rotating bell or disk is attached. 

Nonincendive — Electrical equipment and associated wiring that are incapable, under normal operating 

conditions, of releasing sufficient electrical or thermal energy to cause ignition of specific hazardous materials 

in their most easily ignited concentrations in air. 

1.10  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.  

ANSI/IEEE/ASTM SI-10, American National Standard for Metric Practice 

ANSI/NFPA 33, Standard for Spray Application Using Flammable and Combustible Materials.  

FM Approvals Examination Standard 3611, Nonincendive Electrical Equipment for Use in Class I and II, 

Division 2, and Class III, Divisions 1 and 2, Hazardous (Classified) Locations 

FM Approvals Examination Standard 3810, Electrical and Electronic Test, Measuring and Process Control 

Equipment. 
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2 GENERAL REQUIREMENTS 
 

2.1 Marking 

Electrostatic finishing equipment shall be marked with the following information. Practical consideration shall 

be given to alternate locations for the markings when insufficient space is available on any particular piece 

of equipment. 

2.1.1 Each piece of equipment comprising the electrostatic finishing equipment shall be marked with 

the following: 

• the name of the manufacturer or registered trademark; 

• the manufacturer’s product identification, which shall be unique in order to ensure the proper safe 

use of interconnected combinations of apparatus; 

• the certification agency’s mark of conformity (applied to each piece, e.g., applicator, power unit); 

and 

• where the high voltage generator is a separate unit having appropriate space, it shall bear marking 

identifying all apparatus comprising the Electrostatic Finishing Equipment. When labeled in this 

manner each item of electrostatic finishing equipment need not bear the agency’s mark of 

conformity. 

2.1.2 Product ratings, electrical and mechanical. 

2.1.3 The maximum operating temperature, or temperature range (Temperature Identification Code) 

referenced to a 40°C (104°F) ambient according to the following table. Equipment which is certified for 
Class I and Class II shall be marked with the maximum operating temperature, as determined by 

simultaneous exposure to the combinations of Class I and Class II conditions (i.e., dust-blanketing). 

 
 

EXCEPTIONS 

No. 1: Equipment of the non-heat-producing type, such as 
junction boxes, conduit, and fittings and equipment of the 
heat producing type having a maximum temperature not more 
than 100°C (212°F) shall not be required to have a marked 
operating temperature or temperature range (temperature 
identification code). 

No. 2: Equipment for use in Class II locations subject to 
over- loading shall not exceed 150°C (302°F) in normal 
operation and shall not exceed the ignition temperature of the 
specific rated dust or 200°C (392°F), whichever is lower, when 
installed in locations that are classified due to carbonaceous 
dusts. 
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