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Standard  for Safety  for Large  Ferrules
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Summary of Topics

The  is  the  First edition  of the Standard for Large  Ferrules,  dated March  25,  2022 and applies  to  bare  

and covered ferrules  intended for field wiring and factory wiring for use.
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PREFACE

This is the harmonized CSA Group and UL standard for Large Ferrules. I t is the first edition of CSA C22.2

No. 342 and the first edition of UL 486L.

This harmonized standard was prepared by CSA Group and Underwriters Laboratories Inc. (UL). The

efforts and support of the Technical Harmonization Subcommittee, CANENA Technical Harmonization

Committee 99 – Electrical Connectors of the Council on the Harmonization of Electrotechnical Standards

of the Nations of the Americas (CANENA), are grateful ly acknowledged.

This standard is considered suitable for use for conformity assessment within the stated scope of the

standard.

This standard was reviewed by the CSA Integrated Committee on Electrical Connectors, under the

jurisdiction of the CSA Technical Committee on Wiring Products and the CSA Strategic Steering

Committee on Requirements for Electrical Safety, and has been formally approved by the CSA Technical

Committee.This standard has been developed in compliance with the Standards Council of Canada

requirements for National Standards of Canada. I t has been published as a National Standard of Canada

by CSA Group.

Application of Standard

Where reference is made to a specific number of samples to be tested, the specified number is to be

considered a minimum quantity.

Note: Although the intended primary appl ication of this standard is stated in its scope, it is important to note that it remains the

responsibi l ity of the users of the standard to judge its suitabil ity for their particular purpose.

Level of Harmonization

This standard uses the IEC format but is not based on, nor is it considered equivalent to, an IEC standard.

This standard is published as an equivalent standard for CSA Group and UL.

An equivalent standard is a standard that is substantial ly the same in technical content, except as fol lows:

Technical national differences are allowed for codes and governmental regulations as well as those

recognized as being in accordance with NAFTA Article 905, for example, because of fundamental cl imatic,

geographical, technological, or infrastructural factors, scientific justification, or the level of protection that

the country considers appropriate. Presentation is word for word except for editorial changes.

Reasons for differences from IEC

At present there is no IEC standard for large ferrules. Therefore, this standard does not employ any IEC

standard for base requirements.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is

based on the l iteral text to determine compliance with the standard in accordance with the procedural rules

of the standards development organization. I f more than one interpretation of the l iteral text has been

identified, a revision is to be proposed as soon as possible to each of the standards development

organizations to more accurately reflect the intent.
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1 Scope

1 .1 This standard applies to bare and covered ferrules intended for field wiring and factory wiring for use

in accordance with the National Electrical Code, ANSI/NFPA-70, and Canadian Electrical Code, Part I ,

CSA C22.1 .

1 .2 Ferrules covered by this standard are intended to facil itate the connection of stranded wire onto

devices, such as terminal blocks and mechanical wire connectors, and to treat stripped wire and prevent

turned back strands during instal lation.

1 .3 These ferrules are intended to be terminated in wire connection devices rated for copper Class B and

C conductors.

1 .4 These ferrules are suitable for use with 2/0 AWG to 750 kcmil , 70 mm2 to 380 mm2 copper

conductors that are more finely stranded than Class B or C conductors.

Note: Examples of stranding classes more finely stranded than class B or C are classes G, H, I , K, M, DLO, 5, and 6.

1 .5 These ferrules are intended for use in aluminum and copper body mechanical connectors with dome

and conical shaped screws that apply direct pressure to the conductor being terminated.

1 .6 These ferrules are not intended for use in other types of connectors, including, but not l imited to, IDC

(insulation displacement connection) connectors.

1 .7 This standard does not apply to wire connectors such as pin adapters covered in CAN/CSA C22.2

No. 65 / UL 486A-486B.

2 Reference Publications

2.1 Where reference is made to other publications, such reference shall be considered to refer to the

latest edition and any revisions thereto.

CSA Group

C22.1 :21

Canadian Electrical Code, Part I

C22.2 No. 0:20

General requirements – Canadian Electrical Code, Part II

CAN/CSA-C22.2 No. 0.1 7 (R201 8)

Evaluation ofProperties ofPolymeric Materials

CAN/CSA-C22.2 No. 65-1 8

Wire Connectors

UL Standards

UL 94

Tests forFlammability ofPlastic Materials forParts in Devices and Appliances

UL 486A-486B

Wire Connectors
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8 CSA C22.2 No. 342:22 ♦ UL 486L MARCH 25, 2022

UL 746C

Polymeric Materials – Use in Electrical Equipment Evaluations

UL 1 694

Tests forFlammability ofSmall Polymeric Component Materials

NFPA (National Fire Protection Association) Standards

NFPA 70

National Electrical Code

3 Definitions

3.1 Covered – Encased within material of composition or thickness that is not recognized as electrical

insulation.

3.2 Ferrule – A conductive sleeve used to facil itate the termination of stranded wire in devices rated to

terminate copper Class B and C conductors.

3.3 Plastic Sleeve – A non-conductive plastic material used for identification purposes.

4 General

4.1 The values given in SI (metric) units are normative, except for AWG / kcmil conductor sizes. Any

other values are for information and comparison only.

4.2 General requirements applicable to these products are provided in CAN/CSA-C22.2 No. 0.

5 Symbols and Abbreviations

5.1 ° – Degree

5.2 AWG – American Wire Gage/gauge

5.3 C – Celsius

5.4 mm2 – Square mil l imeters

5.5 V – Volts

5.6 A – Amps

6 Construction Requirements

6.1 General

6.1 .1 A ferrule shall be provided with one opening to accept one stranded type of copper conductor

applied with compression tooling.

6.1 .2 A ferrule shall comply with the dimensional requirements in Table 1 and Figure 1 and Figure 2.

Longer lengths are permitted.
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MARCH 25, 2022 CSA C22.2 No. 342:22 ♦ UL 486L 9

6.2 Materials

6.2.1 A ferrule shall be of copper or a copper al loy containing at least 80 % copper and be coated with

tin.

6.3 Flammability

6.3.1 The covering material shal l comply with one of the fol lowing requirements for flammabil ity:

a) Have a minimum flammabil ity classification of HB as determined by tests described in UL 94 or

CAN/CSA-C22.2 No. 0.1 7. This flammabil ity classification may be determined at the minimum

thickness employed in the construction or a nominal thickness of 0.8 mm (0.031 in), whichever is

greater.

b) Meet the glow wire test as specified in UL 746C or CAN/CSA-C22.2 No. 0.1 7 for a temperature

of 650 °C; or

c) Be evaluated and classed with a flammabil ity rating of SC-0, SC-1 , SC-TC 0, or SC-TC 1 in

accordance with UL 1 694.

6.4 Thermal properties

6.4.1 A polymeric material used for covering shall have a minimum relative thermal index (RTI) of 80 °C

(1 76 °F) (electrical, mechanical strength, and mechanical with impact). The material shal l be evaluated

using the specimen thickness employed in the covering or a nominal thickness of 0.8 mm (0.031 in),

whichever is greater. The electrical RTI value may be determined regardless of the color used for the

plastic sleeve.

7 Test Requirements

7.1 General

7.1 .1 All ferrules shall comply with the test requirements in 7.2. Covered ferrules shall additional ly

comply with the test requirements in 7.3 through 7.4.

7.2 Tensile test

7.2.1 During testing in accordance with 9.2, the conductor shall not visibly move within the ferrule or be

pulled out of the ferrule.

7.3 Mold stress relief

7.3.1 As a result of conditioning as specified in 9.3, there shall not be any warpage, shrinkage or other

distortion that results in interference with the operation, function, or instal lation of the device.

7.4 Dielectric voltage-withstand

7.4.1 The plastic sleeve of a covered ferrule shall withstand the applied potential without breakdown

when tested in accordance with 9.4.
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1 0 CSA C22.2 No. 342:22 ♦ UL 486L MARCH 25, 2022

8 Sampling Requirements

8.1 Samples

8.1 .1 The number of samples required for each test shal l be as described in 8.2 through 8.4.

8.2 Tensile test

8.2.1 Three samples shall be tested for each of the assemblies in 9.1 .1 .

8.2.2 Testing on shorter ferrule lengths represents longer ferrules when all other dimensions are

identical.

8.3 Mold stress test

8.3.1 Six samples shall be tested for each of the assemblies in 9.1 .1 .

8.4 Dielectric voltage-withstand

8.4.1 The same samples subjected to the mold stress test shal l then be subjected to the Dielectric

voltage-withstand test.

9 Test Methods

9.1 General

9.1 .1 A ferrule shall be assembled to the fol lowing conductors in the intended manner using the identified

tool ing and strip length [see 1 0.1 .1 e) and f)]:

a) Largest size conductor with highest stranding count;

b) Largest size conductor with lowest stranding count;

c) Smallest size conductor with highest stranding count; and

d) Smallest size conductor with lowest stranding count.

9.2 Tensile test

9.2.1 The conductor shall be inserted through a hole in a plate that is securely fastened to a tensile

machine. Insulation can be removed to perform the tensile test. The plate may separate to al low insertion

of the conductor through the hole.

9.2.2 A minimum force in accordance with Table 2 shall be applied at a rate not to exceed 25.4 mm per

min (1 inch per minute). The force shall be applied for 1 minute.

9.3 Mold stress test

9.3.1 Ful ly assembled ferrules shall be placed in a circulating-air oven for seven hours. The temperature

shall be maintained at a uniform temperature of not less than 90 °C (1 94 °F).

9.3.2 The assembled ferrules shall be removed from the oven and allowed to cool to room temperature

before determining compliance.
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MARCH 25, 2022 CSA C22.2 No. 342:22 ♦ UL 486L 11

9.3.3 The connector shall be subjected to and comply with the dielectric voltage withstand test in 9.4.

9.4 Dielectric voltage-withstand test

9.4.1 After completing the mold stress test, assembled samples shall be subjected to a test potential of

1 000 V ac for a period of 1 minute. Each sample shall be embedded in No. 7-1 /2 conductive shot that is to

serve as the outer electrode (see Figure 3). Only that portion of the plastic sleeve that covers current-

carrying parts shall be covered with the outer electrode. A smaller than No. 7-1 /2 (higher size number)

shot may be used with the concurrence of those concerned. Conductive metal foi l shal l be used as the

outer electrode when the ferrule has openings that wil l al low entry of the shot.

1 0 Marking, Labeling, Installation Instructions and Packaging

1 0.1 General

1 0.1 .1 The fol lowing shall appear on or with the smallest package:

a) Manufacturers name, trademark, or trade name;

b) A distinctive catalog number or the equivalent;

c) Wire type (CU or Copper), and size(s) (AWG/mm2);

d) Stranding type, (e.g. , Class K, . . . );

e) Instal lation tool, manufacturer’s name and catalog number;

f) Strip length;

g) For covered ferrules only: “Plastic sleeve for covered ferrules is for identification purposes only

and it is not electrical insulation”, or equivalent; and

h) The statement: “When used in equipment with short circuit ratings, refer to the ferrules

instal lation instructions”, or equivalent.

1 0.2 Installation instructions

1 0.2.1 These ferrules are intended for instal lation using only crimping tools as specified by the ferrule’s

manufacturer.

1 0.2.2 The fol lowing information shall be provided in the form of instructions included in the smallest unit

package:

a) These ferrules are intended for use with dome and conical shaped screws that apply direct

pressure to the conductor being terminated;

b) Manufacturer’s name and catalog number of the instal lation tools that are used to assemble the

ferrules; and

c) These ferrules may be used with equipment having short circuit ratings of:

1 ) 85 000 A maximum, or

2) 1 00 000 A maximum if supplied by an overcurrent protective device, and the equipment

short-circuit current rating, divided by the number of conductors per phase, results in a

current of 50 000 A or less per conductor.
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1 0.2.3 As an alternative to 1 0.2.2, information can be made by cross-media documentation (e.g. QR

-codes with reference to internet, electronic catalogs, web-l ink on the package unit or del ivery papers,

etc.).

Table 1
Dimensional requirements

(Clause 6.1 .2)

Conductor cross-section d1 d2 l1 l2 s

AWG mm2 ± 1 .0 Min. Min. Min. ± 1 .0

2/0 1 2.1 1 3.6 1 7.5 1 6 0.4

70 1 3.5 1 5.0 1 7.5 1 6 0.4

3/0 1 4.2 1 5.7 23.5 22 0.4

95 1 4.7 1 6.2 23.5 22 0.4

4/0 1 5.0 1 6.5 23.5 22 0.5

1 20 1 6.6 1 8.1 23.5 22 0.5

250 1 7.3 1 8.8 23.5 22 0.5

262 1 7.3 1 8.8 23.5 22 0.5

1 50 1 8.6 20.1 26.5 25 0.5

300 1 9.1 20.6 26.5 25 0.5

31 3 1 9.1 20.6 26.5 25 0.5

350 20.5 22.0 26.5 25 0.6

1 85 20.8 22.3 26.5 25 0.6

373 20.5 22.0 26.5 25 0.6

400 22.5 24.0 29.5 28 0.6

444 22.5 24.0 29.5 28 0.6

240 23.0 24.5 29.5 28 0.6

500 23.7 25.2 29.5 28 0.6

535 23.7 25.2 29.5 28 0.6

300 26.2 27.7 33.5 32 0.7

600 26.2 27.7 33.5 32 0.7

646 26.2 27.7 33.5 32 0.7

750 29 30.5 33.5 34 0.7

Note – All dimensions in mm unless otherwise stated.
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