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Abstract: Terms, test methods, test circuits, measurement procedures, and preferred result
values for the surge mitigation parameters of isolating transformers used in networking devices
and equipment are set in this standard. Three types of isolating transformer are considered:
mains low frequency power, high frequency power (switching mode power supplies) and signal
(e.g., Ethernet data).
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Introduction

This introduction is not part of IEEE Std C62.69™-2016, IEEE Standard for the Surge Parameters of Isolating
Transformers Used in Networking Devices and Equipment.

Optical fiber to the home has been gradually replacing the wire feed telephone service since about 2005.
Fiber to the home deployment rapidly increased from 2010 onward. Along with the increase of installations
there was a reported increase in the failures of home networking equipment [B27], [B28], and [B24] due to
lightning overvoltages.' Failures of the Ethernet Local Area Network (LAN) ports have been attributed
to use of inappropriate surge protective devices (SPDs) and lack of insulation coordination, which
caused the breakdown of transformers, associated wiring, and connectors. This is a global problem with
home networking equipment failures being reported in Japan [B26] and the U.S. [B23].

! The numbers in brackets correspond to those of the bibliography in Annex A.

7
Copyright © 2016 IEEE. All rights reserved.




Contents

L. OVETVIEW ...ttt sttt ettt ettt st h e ettt st b e bbbt es et et e bt s h e e bt e bt eh e e st est et e st e e b e sbeebeeaeennennens 9
L BT oL OO OSSOSO STRTRPPPTOP 9
L2 PUIPOSE .ttt ettt ettt ettt ettt et et ettt e st e e s bt e et e e e bt e e bt e eab e e eabeesabeeeaseesabeeenbeeeabeeenbeeenbee 10

2. Definitions, symbols, acronyms, and abbreVIiations ............cceeeeuieriiieriiiesiieeniie et sreesreesveesreesveesenees 10
2.1 DETINILIONS ..ttt ettt ettt e b ettt st esbe e s bt et emt e ea e eb e e eb e e b e en b e eabeeseesaeenaeeeeenes 10
B ) 111070 ) (TSP RRUSRP 12
2.3 Acronyms and aDDIEVIAIONS .....ccueerueeriieriieriienieesteesteestteeseteestaeesteessseesseeeseeenseeessseesseeesseenseesnses 14

3. SUIZE PATAIMELETS ....vveeuereeieeeireeiteesteeestteeteeestaeeseeessaeeseeassaeasseeasseeanseessseeanseessseeesseesnseeesseesnsesesseesnsasasseesns 14
3.1 Transformer SUrge MItIZAtION .. ..ccueeuieiiriieitieit ettt sttt et ettt te bt e b et e et e saeeseeesaeesaeebeenee 14
3.2 COMMON-TNOUE SUIZES ....evvevrerreeienreenteestensiesseesseesessessesseesseasseesseansesssesssesseesseesessesssesseesseesseenseenes 16
3.3 Differential-moOde SULZES .......eevieriieiiieiieieeieet ettt ete st ettt et esteesaessaesse e seesseensesnsesseesneenseenseenes 16

4. CRATACLETISLICS ...vveuvenreterteeteeiteit ettt sttt ettt et et ettt b e bt bt e st e st e et e b e sbeeb e e bt es b et et et e sb e e bt eaeeb e et et ebenaenes 17
4.1 CharacteriStiC MEASUICINECIL ... ....eeverrererertreteeteestesseesseeseesessesseesseesseasseassesssesseesseensessesssesseesseenseenes 17
4.2 Inter-winding CAPACILANCE. ......eevverurererereiertreieeteeetesteesseeseesesaesseesseeseesseansesssesseeseensesnsesnsesseesseenseenes 18
4.3 Insulation reSiStaANCe (TR) ......ceevviiiiiierieii ettt ettt et et et s e s e e b e enseenaesneesseenseenes 20
4.4 Signal transformer voltage-time ProdUCT ...........cocvviiriieriieiieecie et eere et eree e e aeeseeeetaeeeee e 22

S RALIIIES -ttt ettt h ettt e a e e a e e b e h e bt e bt et e e et e s bt ehe e bt e bt et enteeneeeheenbeans 23
5.1 RAtING VETITICALION ...eeivviieiiieiieeiie ettt ettt e et et e st e e et eestbeesabaeesbeesnbeessseesnsaesssaesnsaensseessseenssens 23
5.2 Rated IMPUISE VOITAZE....cccuiieiieeiieeiieeiieeteeite et e etee et e et e s beessbeessbaessseessbeeesseesnseessseesssaensseessseenssens 24
5.3 Signal transformer rated WIndiNg dC.........ccueeiuiiiiiieeiie ettt ettt sre e esbeessreessaeeeneees 28

Annex A (informative) BiDLIOGIaAPRY ......cccvieiiiiiiiieiieii ettt seenseennes 31

Annex B (informative) 1.2/50 IMPULSE......c.cecviiiiiieiieiieie ettt et sre e seeseennes 33
Bl INTOQUCLION. ..ottt ettt bbbttt et be bbbt bt e e benae b 33
B2 Term defiNItIONS .....coueeuiiiieiieietenierteetee ettt ettt sttt st b ettt et et bbbt bt et et e be e enes 33
B.3 1.2/50 WavefOrm PAramELEIS . .......cververeieriieiieieeeieeteestteteetesaeseeeseeesseesseessesssesseenseenseensesnsesseesseenseenes 34

8
Copyright © 2016 IEEE. All rights reserved.



IEEE Standard for the Surge
Parameters of Isolating Transformers
Used in Networking Devices and
Equipment

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, health,
or environmental protection, or ensure against interference with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, health, and interference protection practices and all
applicable laws and regulations.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers.html.

1. Overview

1.1 Scope

This standard sets terms, test methods, test circuits, measurement procedures, and preferred result values
for the surge parameters of isolating transformers used in networking devices and equipment. Three types
of isolating transformer are considered: mains low frequency power, high frequency power (switching
mode power supplies) and signal (e.g., Ethernet data). The surge parameters of the isolating transformer
insulation barrier covered by this standard are as follows:

— Rated impulse voltage
— Input winding to output winding capacitance

— Insulation resistance

Additional parameters for signal isolating transformers are as follows:

—  Core saturation voltage-time product

— Rated input winding rms current for a given temperature rise
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