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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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FOREWORD 63 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 64 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 65 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 66 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 67 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 68 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 69 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 70 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 71 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 72 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 73 
consensus of opinion on the relevant subjects since each technical committee has representation from all 74 
interested IEC National Committees.  75 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 76 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 77 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 78 
misinterpretation by any end user. 79 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 80 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 81 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 82 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 83 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 84 
services carried out by independent certification bodies. 85 

6) All users should ensure that they have the latest edition of this publication. 86 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 87 
members of its technical committees and IEC National Committees for any personal injury, property damage or 88 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 89 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  90 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 91 
indispensable for the correct application of this publication. 92 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 93 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 94 

International Standard IEC 61753-022-07 has been prepared by subcommittee 86B: Fibre optic 95 
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics. 96 

The text of this International Standard is based on the following documents: 97 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 98 

Full information on the voting for the approval of this International Standard can be found in the 99 
report on voting indicated in the above table. 100 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 101 

Full document details: 24/30499676 DC

http://www.avadocuments.com/doc/24-30499676-dc
http://www.avadocuments.com/doc/24-30499676-dc


IEC CD 61753-022-07/Ed1  IEC: 2021 – 5 – 86B/4447/CD 

 
 

The committee has decided that the contents of this document will remain unchanged until the 102 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 103 
the specific document. At this date, the document will be  104 

• reconfirmed, 105 

• withdrawn, 106 

• replaced by a revised edition, or 107 

• amended. 108 

 109 

The National Committees are requested to note that for this document the stability date 110 
is 20XX.. 111 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED 112 
AT THE PUBLICATION STAGE. 113 
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  FIBRE OPTIC INTERCONNECTING DEVICES AND  114 

PASSIVE COMPONENTS – PERFORMANCE STANDARD – 115 

 116 

   Part 022-07: Hardened fibre optic connectors terminated on multimode 117 

fibre for category A – Outdoor aerial environment  118 

 119 

 120 

 121 

1 Scope 122 

This part of IEC 61753 contains the minimum requirements and severities, which a hardened 123 
fibre optic connector with single-fibre ferrule or multi-fibre ferrule terminated on multimode fibre 124 
must satisfy in order to be categorized as meeting the IEC standard category A – Outdoor aerial 125 
environment, as defined in Annex A of IEC 61753-1. 126 

2 Normative references 127 

The following documents are referred to in the text in such a way that some or all of their content 128 
constitutes requirements of this document. For dated references, only the edition cited applies. 129 
For undated references, the latest edition of the referenced document (including any 130 
amendments) applies. 131 

IEC 60068-2-10, Environmental testing – Part 2-10: Tests – Test J and guidance: Mould growth 132 

IEC 60529, Degrees of protection provided by enclosures (IP Code) 133 

IEC 60721-3-2, Classification of environmental conditions – Part 3: Classification of groups of 134 
environmental parameters and their severities – Section 2: Transportation 135 

IEC 60793-2-10, Optical fibres – Part 2-10: Product specifications – Sectional specification for 136 
category A1 multimode fibres 137 

IEC 60874-14-1, Connectors for optical fibres and cables - Part 14-1: Detail specification for 138 
fibre optic connector type SC/PC standard terminated to multimode fibre type A1a, A1b 139 

IEC 60874-19-1, Fibre optic interconnecting devices and passive components - Connectors for 140 
optical fibres and cables - Part 19-1: Fibre optic patch cord connector type SC-PC (floating 141 
duplex) standard terminated on multimode fibre type A1a, A1b - Detail specification 142 

IEC 61300-1, Fibre optic interconnecting devices and passive components – Basic test and 143 
measurement procedures – Part 1 General and guidance 144 

IEC 61300-2-1, Fibre optic interconnecting devices and passive components – Basic test and 145 
measurement procedures – Part 2-1: Tests – Vibration (sinusoidal) 146 

IEC 61300-2-2, Fibre optic interconnecting devices and passive components – Basic test and 147 
measurement procedures – Part 2-2: Tests – Mating durability 148 

IEC 61300-2-4, Fibre optic interconnecting devices and passive components – Basic test and 149 
measurement procedures – Part 2-4: Tests – Fibre/cable retention 150 

IEC 61300-2-5, Fibre optic interconnecting devices and passive components – Basic test and 151 
measurement procedures – Part 2-5: Tests – Torsion 152 

IEC 61300-2-9, Fibre optic interconnecting devices and passive components – Basic test and 153 
measurement procedures – Part 2-9: Tests – Shock 154 

IEC 61300-2-12, Fibre optic interconnecting devices and passive components – Basic test and 155 
measurement procedures – Part 2-12: Tests – Impact 156 
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IEC 61300-2-21, Fibre optic interconnecting devices and passive components – Basic test and 157 
measurement procedures – Part 2-21: Tests – Composite temperature/humidity cyclic test 158 

IEC 61300-2-22, Fibre optic interconnecting devices and passive components – Basic test and 159 
measurement procedures – Part 2-22: Tests – Change of temperature 160 

IEC 61300-2-26, Fibre optic interconnecting devices and passive components – Basic test and 161 
measurement procedures – Part 2-26: Tests – Salt mist 162 

IEC 61300-2-33, Fibre optic interconnecting devices and passive components – Basic test and 163 
measurement procedures – Part 2-33: Tests – Assembly and disassembly of fibre optic 164 
mechanical splices, fibre management systems and closures 165 

IEC 61300-2-34, Fibre optic interconnecting devices and passive components – Basic test and 166 
measurement procedures – Part 2-34: Tests – Resistance to solvents and contaminating fluids 167 
of interconnecting components and closures 168 

IEC 61300-2-37, Fibre optic interconnecting devices and passive components – Basic test and 169 
measurement procedures – Part 2-37: Tests – Cable bending for fibre optic closures 170 

IEC 61300-2-38, Fibre optic interconnecting devices and passive components – Basic test and 171 
measurement procedures – Part 2-38: Tests –Sealing for pressurized fibre optic closures 172 

IEC 61300-2-50, Fibre optic interconnecting devices and passive components – Basic test and 173 
measurement procedures – Part 2-50: Tests – Fibre optic connector proof test with static load 174 
– Singlemode and multimode 175 

IEC 61300-3-1, Fibre optic interconnecting devices and passive components – Basic test and 176 
measurement procedures – Part 3-1: Examinations and measurements - Visual examination 177 

IEC 61300-3-3, Fibre optic interconnecting devices and passive components – Basic test and 178 
measurement procedures – Part 3-3: Examinations and measurements – Active monitoring of 179 
changes in attenuation and in return loss 180 

IEC 61300-3-4:2012, Fibre optic interconnecting devices and passive components – Basic test 181 
and measurement procedures – Part 3-4: Examinations and measurements – Attenuation 182 

IEC 61300-3-6, Fibre optic interconnecting devices and passive components – Basic test and 183 
measurement procedures – Part 3-6: Examinations and measurements – Return loss 184 

IEC 61300-3-28, Fibre optic interconnecting devices and passive components – Basic test and 185 
measurement procedures – Part 3-28: Examinations and measurements – Transient loss 186 

IEC 61300-3-34, Fibre optic interconnecting devices and passive components – Basic test and 187 
measurement procedures – Part 3-34: Examinations and measurements – Attenuation of 188 
random mated connectors 189 

IEC 61300-3-45, Fibre optic interconnecting devices and passive components – Basic test and 190 
measurement procedures – Part 3-45: Examinations and measurements – Attenuation of 191 
random mated multi-fibre connectors 192 

IEC 61754 (all parts), Fibre optic connector interfaces 193 

IEC 63267-3 (all parts), Fibre optic interconnecting devices and passive components - Fibre 194 
optic connector optical interfaces - Part 3: End face geometry 195 

ISO 4892-2, Plastics – Methods of exposure to laboratory light sources – Part 2: Xenon-arc 196 
lamps 197 

3 Terms, definitions and abbreviations 198 

For the purposes of this document, the following definitions apply. 199 
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ISO and IEC maintain terminological databases for use in standardization at the following 200 
addresses: 201 

• IEC Electropedia: available at http://www.electropedia.org/ 202 

• ISO Online browsing platform: available at http://www.iso.org/obp 203 

3.1 Terms and definitions 204 

3.1.1  205 
hardened fibre optic connector 206 
water and dust tight connector with three types: plug connector, adapter connector and socket 207 
connector, which could be mated as: plug-socket, or plug-adapter-plug 208 

Note 1 to entry: A hardened fibre optic connector is typically used as connection in outside plant. 209 

3.1.2  210 
hardened connector pigtail assembly 211 
a hardened fibre optic plug connector mated with a hardened fibre optic socket connector with 212 
unterminated leads, or two hardened fibre optic plug connectors mated with a hardened fibre 213 
optic adapter connector with unterminated leads are shown in Figure 1 214 

Note 1 to entry: Each of the unterminated leads should be at least 5 m long so that the splices may be located outside 215 
of the environmental test chamber. 216 

 217 

 218 

a) plug-socket type 219 

 220 

 221 

 222 

b) plug-adapter-plug type 223 

Figure 1 – Hardened connector pigtail assembly 224 

3.2 Abbreviations 225 

HFOC   Hardened fibre optic connector 226 

Note 1 to entry: For more convenience reading, plug connector will represent the meaning of hardened fibre optic 227 
plug connector, and socket or adapter connector will represent the meaning of hardened fiber optic socket or adapter 228 
connector in the following content. 229 

Hardened fibre optic 
plug connector 

Hardened fibre optic 
socket connector 

Hardened fibre optic 
plug connector (2x) 

Hardened fibre optic 
adapter connector 
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4 General requirements 230 

4.1 Storage, transportation and packaging 231 

The classes of environmental conditions and their severities to which HFOC may be exposed 232 
during transportation from one place to another after being made ready for dispatch from the 233 
manufacturer are defined in IEC 60721-3-2. Normal transportation time is considered to be 30 234 
days or less. 235 

The product, in its original packaging, shall be suitable for normal public or commercial 236 
transportation and storage in weather protected, temperature uncontrolled storage 237 
environments. 238 

4.2 Marking and identification 239 

Marking of the product or packaging shall contain the following information: 240 

a) Identification of manufacturer: mark or logo; 241 

b) Product designation: manufacturer's part number or model; 242 

c) One of the following information: lot number, batch number, date of production (at least month 243 
and year) or serial number. 244 

Product marking and identification shall survive the storage and transportation. 245 

4.3 Materials 246 

For all applied materials, a Material Safety Data Sheet shall be made available upon request. 247 

The materials of the HFOC shall be compatible with other materials or solvents that can come 248 
into contact with it, for example cable filling compounds and degreasing agents. 249 

All materials that can come in contact with personnel shall meet appropriate health and safety 250 
regulations. 251 

The effect of UV light on all polymeric materials that are directly exposed to the environment 252 
shall not adversely affect the product’s performance. The UV test shall be according to 253 
ISO 4892-3, lamp type 1A (UVA-340), cycle 1, duration 2160 h. The effect of UV light shall be 254 
determined by measuring a suitable property (e.g. tensile strength and elongation at yield) both 255 
before and after exposure of the material slabs. The average change in mechanical 256 
characteristics of the tested material slabs shall be less than 20%. 257 

Polymeric materials shall not support mould growth causing mechanical degradation of the 258 
materials. Mould growth shall be tested according to IEC 60068-2-10. The effect of mould 259 
growth shall be determined by measuring a suitable property (e.g. tensile strength and 260 
elongation at yield) both before and after exposure of the material slabs. The average change 261 
in mechanical characteristics of the tested material slabs shall be less than 20%. 262 

Metallic elements shall be corrosion resistant. Dissimilar metals shall not be used in contact 263 
with each other unless they are suitably finished to prevent electrolytic corrosion. 264 

Materials which are not specified, or which are not specifically described, are left to the 265 
discretion of the manufacturer. 266 

5 Test 267 

5.1 General 268 

The mechanical and environmental performance of a HFOC is important to the optical 269 
transmission access. The purpose of testing is to demonstrate that the HFOC can operate under 270 
defined environmental conditions, without failures, and perform according to the requirements. 271 
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The performance test procedure of a HFOC shall: 272 

– evaluate the product for 3 basic acceptance criteria: sealing, mechanical integrity and 273 
optical transmission requirements; 274 

– simulate the effects of exposure to the environment in which it will be installed; 275 

– simulate installation and intervention conditions. 276 

Optical performance testing is accomplished by subjecting the test specimen to a number of 277 
mechanical and environmental conditions and measuring any optical performance deviations at 278 
prescribed intervals during and after completion of each test. 279 

5.2 Test specimen preparation 280 

When doing a sealing performance test, testing tools shall be provided with an air pressure test 281 
access valve. The length of the optical cables extending from the HFOC shall be long enough 282 
to perform the sealing tests. The free ends of the cables shall be sealed. Each applicable cable 283 
type with minimum and maximum cable dimensions shall be represented in the test program. 284 
When applicable, the plug connector mated with the socket / adapter connector, and the plug 285 
connector or the socket / adapter connector mated separately with each sealing cap, shall be 286 
tested as described in Annex A. 287 

Optical test samples shall be constructed in such a way that they will cover all allowed functions 288 
as specified by the manufacturer. 289 

5.3 Test and measurement methods 290 

All test methods are in accordance with a specific IEC 61300 series. 291 

The connector inside the hardened housing shall be terminated onto multimode fibre as per 292 
IEC 60793-2-10, fibre type A1-OM1, A1-OM2, A1-OM3, A1-OM4 or A1-OM5, in either 293 
secondary coated or reinforced cable format. 294 

Each test defines the number of samples to be evaluated. 295 

The samples used for each test are intended to be previously unstressed new samples, but may 296 
be selected from previously used samples, if so desired. 297 

All optical testing shall be carried out at one central wavelength only, this shall be 850 nm ± 298 
30 nm. 299 

Source characteristics shall be S3 and detector D1, refer to IEC 61300-3-4:2012. 300 

Launch conditions shall be in accordance with IEC 61300-1. 301 

The full set of tests shall be carried out for all fibre types for which compliance to this standard 302 
is claimed. 303 

The change in attenuation is defined as the +/- deviation from the original value of the 304 
transmitted power at the start of the test, and shall be measured using IEC 61300-3-3. For 305 
monitoring intermittent discontinuities during a test, IEC 61300-3-28 shall be used. 306 

5.4 Installation or maintenance 307 

The minimum and maximum temperatures at which a HFOC may be installed or uninstalled 308 
(installation or maintenance conditions), are not necessarily equal to the maximum temperature 309 
excursion of the environment in which it will reside, once installed. HFOC shall be installable in 310 
the temperature range between –5 °C and +45 °C for aerial applications (category A). 311 

Typically, the following operations are carried out during maintenance: 312 
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