PRODUCED BY THE OPERATIONS DIRECTORATE OF ENERGY NETWORKS ASSOCIATION

ena

energynetworks
association

Engineering Recommendation G69

Issue 3 2013 + Amendment 1 2016

Guidance on working with Sulphur Hexafluoride

www.energynetworks.org



PUBLISHING AND COPYRIGHT INFORMATION

© 2016 Energy Networks Association

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system or transmitted in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise, without the prior written consent of Energy Networks Association.
Specific enquiries concerning this document should be addressed to:

Operations Directorate
Energy Networks Association
6th Floor, Dean Bradley House

52 Horseferry Rd
London
SW1P 2AF

This document has been prepared for use by members of the Energy Networks
Association to take account of the conditions which apply to them. Advice should be taken
from an appropriately qualified engineer on the suitability of this document for any other
purpose.

First published, 2005
Revised, 2013

Amended, 2016

Amendments since publication

Issue Date Amendment

Issue 2016 Amended in light of changes to the Fluorinated Greenhouse Gases
3+ Regulations 2015 [2] and Ofgem requirements for SFe reporting.
Amend

ment 1 This amendment includes the following principal technical changes.

Throughout: leaks to be repaired without undue delay.

Section 1. Scope: Deleted “gas” and clarified to include mixtures
containing SFe.

Section 2. Normative references: Added BS EN 62271-4, High-voltage
switchgear and controlgear. Handling procedures for sulphur hexafluoride
(SFe) and its mixtures. Added note that PD CLC/TR 62271-303 is still
current but is replaced by BS EN 62271-4. Updated footnote 3)
accordingly.

Section 4.2.5 Regulations of the European Parliament and of the Council
on Certain Fluorinated Greenhouse Gases: Updated to reflect changes in
517/2014.

Section 4.2.6 The Fluorinated Greenhouse Gases Regulations 2009: Title
amended to reflect the 2015 Regulations. Fully updated with changes in
the Regulations including the following:

. New duty to prevent leakage of SFs from HV switchgear.
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Issue

Date

Amendment

. Requirement to carry out leak checks on certain switchgear, which
may be achieved by monitoring pressure or density monitoring devices,
monitoring alarms from falling pressure contacts or by use of SF6 leak
detector devices / systems.

. Frequency of leak checking for switchgear where leak detection
systems are not fitted.

. Requirement that any SFe filled equipment installed after the 1
January 2017 that contains more than 22 kg of SFs shall be fitted with a
leak detection system that alerts the operator if a leak is detected.

. Reference to The Fluorinated Greenhouse Gases Regulations
(Northern Ireland) 2015 that apply in Northern Ireland.

. Requirement to check leak detection systems fitted to
compartments including > 22 kg of SFe at least every 6 years.

. Requirement that any high voltage switchgear that is found to have
an abnormally high leakage rate is repaired without undue delay.

. Awareness that Intentional release of SFe into the atmosphere,
where not technically necessary, is a direct criminal offence under the
Regulations.

. New requirement for persons that check leakage / repairs to be
certified personnel.

. Clarification that requirements for certified personnel apply to filling,
topping-up or SFs gas testing operations associated with high voltage
switchgear.

. Amended 4.2.6.4 to include new recording requirements including
need to keep records for 5 years.

. Amended 4.2.6.5 for label to include ‘leakage rate < 0.1% per year,
where applicable’ and for label to include weight in CO2 equivalent.

Annex J Minimum Knowledge and Skills Required for Certification of
Personnel Involved in Recovery of SFe: Added additional requirement for
knowledge and skills in emission prevention, safe handling of equipment
and information on relevant technologies to replace or reduce the use of
SFs. Clarified that requirements of Regulation (EC) No. 842/2006 have
been replaced by Regulation (EU) No. 517/2004 although the
requirements of Regulation (EC) No.305/2008 on which Table J.1 are
based remain unchanged.

Issue

March, 2013

Minor revision of Issue 2 to incorporate remnant information from ENA
Engineering Recommendation G72.

This issue includes the following principal technical changes.

Section 6.7.2: New section on the effects of low pressure (density) on
switchgear capability.

Section 6.7.3: New section on pressure (density) monitoring devices.

Section 6.7.4: New section on operational action under loss of gas
conditions.

Section 6.7.5: New section on remedial measures following loss of gas
including live topping up.
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Issue Date Amendment

Bibliography: Deleted reference to ENA Engineering Recommendation
G72, which has been withdrawn.

Issue February, Maijor revision of Issue 1 including updated references and requirements
2 2012 principally arising from publication of the following legislation and
Standards:

¢ Fluorinated Greenhouse Gases Regulations 2009

e The Carriage of Dangerous Goods and Use of Transportable
Pressure Equipment Regulations 2009

e PD CLC/TR 62271 — 303: 2008, High-voltage switchgear and
controlgear — Part 303: Use and handling of sulphur hexafluoride
(SFe)

This issue includes the following principal technical changes.

Section 1 Scope: Reference to 36kV removed from scope. Specific
exclusions and variations made in the main text for voltage levels.

Section 3: Modified definition of “Evacuation” and added the following
note: “This definition is a modification of 3.1 of IEC/TR 62271-303.” The
correct term for removal of SFs from gas compartments is recovery. The
wording of Section 4.3.2 has been amended as necessary.

All other uses of the term “evacuation” have been reviewed for
consistency and amended, where appropriate.

Section 4.2.6.1: Reworded last para before note as follows: “However, in
order to reduce the environmental impact and cost associated with
topping up it is important to rectify SFe leaks as soon as possible.”

Section 4.2.6.5: Reworded last para of main text concerning labelling of
mass of SFs at the rated gas pressure/density.

Section 4.3.4: Changed GWP to be 23,900. Reworded footnote. “Source:
Intergovernmental Panel on Climate Change (IPCC) SAR (100 year).”

Section 6.1.7: Penultimate para. Reworded as follows: “The mass of gas
used during the filling process should be measured and recorded in
accordance with company procedure. The mass of gas used can be
determined by weighing the bottle prior to and after use or by filling the
compartment via a mass flow meter.”

Section 6.7.1: First para. Replaced “1% or 3%” with “0.5% or 1%".

Section 7.4: Aligned tests with Clause 6.6.7. Clarified why oil content is
not normally tested.

Section 7.7: Reworded sentence in 7.7 as follows: “The dew point is the
temperature at which the water vapour in a gas begins to deposit as a
liquid or ice, under standardized conditions.”

Section 7.1.6: Second sentence relating to “6 g”. Included cross-reference
to Clause 11.3.1 of PD CLC/TR 62271-303:2009.

Section 8.1 (e): Deleted bullet pt (e). Added reference to best practice in
introductory sentence of 8.1.

Section 8.9: Deleted reference to CIGRE recycling guide CIGRE
Brochure No. 117 SFe recycling guide and replaced with CIGRE Brochure
No. 234 SFs Recycling Guide (Revision 2003).

Details of all other technical, general and editorial amendments are
included in the associated Document Amendment Summary for this Issue
(available on request from the Operations Directorate of ENA).




ENA Engineering Recommendation G69
Issue 32013 + A1 2016

Page 5
Contents

o =31 o o [PPSR 11
IS Yoo ] o1 YOS UURPRRRIN 12
2 NOrMAtiVe rEfErENCES. .. ... e e e e e e e e e e e e e annnes 12
3 Terms and definitioNS........ouuu i e 13
N 1= =T | PSP POPPRR 16
7 S I = %= Yo (o | {0 10 o [0 16
4.2 LegiSIAtION ....ooeeiiiiee e 17

4.2.1 The Control of Substances Hazardous to Health Regulations 2002
(010257 | o ) N PSRRI 17

4.2.2 Environmental Protection Act 1990 and Associated Waste
(=T U1 F= 1 To T = 2 U 17

4.2.3 The Provision and Use of Work Equipment Regulations 1998
(PUWER) [7] - eeeeeeee ettt ettt e ettt e e e e e e e e e e e e e e e e nnnnnneees 17

424 The Carriage of Dangerous Goods and Use of Transportable
Pressure Equipment Regulations 2009 [8]..........ccoiiiiiiiiiiiiiii e, 17

4.2.5 Regulations of the European Parliament and of the Council on
Certain Fluorinated Greenhouse Gases [12]........cccccceiieeiiii 17
4.2.6 The Fluorinated Greenhouse Gases Regulations 2015 ..........cccccceecnnnnne. 18
4.2.6.1 Containment ... 18
4.2.6.2 RECOVEIY....uiiiiiiiiee ettt e e as 20
4.2.6.3 Training and Certification Programmes ............ccccceeeeiiicinnnnnnnnns 20
4.2.6.4 Records and Reporting.........ccuuuciiiiiieiiieiiiiiii e e e ee e 20
4.2.6.5 LaAbEIING ..evveeiiiieeiiieeiee e 21
4.2.6.6 CONrOl..couieei i 22
4.3  Sulphur Hexafluoride (SFe)........ccuuiiiiiiiiiii e 22
4.3.1 TechniCal Grade SFg ........uueiiiiiiiiiiieieee et 22
4.3.1.1 Properties of Technical Grade SFe......cccccooviiiiiiiiiiiiiiiiiiieeeeeeeen, 23
4.3.1.2 Specification of Technical Grade SFe......ccccceeviiiiieiiiiiiiiiieeeeeen. 23
4.3.2 NON-AICEA SF6 ..ot e e et e e e aaeeees 24
4.3.3  USEA SF6 c.uuuuiiiiiiiie ettt ettt a e e e e e e e e e e r s 24
4.3.4 Environmental EffectS.........oiiiiii 25
4.4 SFg Filled SWICNGEAI .....cooiiiiiiiiiieiiiee ettt eeeeeeeeeessasaesesesssaeesrassaresraeeaanes 25
g B Y o o] [ o= 11 To] o =3P 25
4.4.2 CONSIIUCHON ... et e e e e e e et e e e e e aeeees 26
4.4.3 Gas-Filled Compartments........ ... e 26
444 SFeQuantities & PreSSUre........ooocueeiiiiiieee e 26
445 CommoON FEAUIES........uuviiiiiiee i 27
TS (o] = o = PSP PPPPP PP 27
5.1 Purchasing Technical Grade SFs Gas.............cccoeeiiiiiiiiii 27
5.2 Containers for Sulphur Hexafluoride ..............cccc 27
Lo TRC TR = o 1Y | 1] o R 27
5.4 StOrage RUIES.........eeiiiiiii e 28



ENA Engineering Recommendation G69
Issue 32013 + A1 2016

Page 6
5.5 DaANGEIS ... 28
B HANAIING . 28
G0t I I = 11 11 T TR PP PP PP PPPPRPPPP 28
6.2 Further Sources of Information.............c 28
6.3  Handling CirCUMSIANCES..........uuiiiiiiiee e 29
6.4 Transporting Sulphur Hexafluoride by Road .............c.oo, 29
G I T o 1= = | USSP 29
6.4.2 Transporting Technical Grade SFe...........occccuuiiiiiiiiiiiiii e 31
6.4.3 Transporting USed SFe ........cooiiiiiiiiiiiiiieee e 31
6.4.4 Transporting SFs Gas in Switchgear ... 33
6.5 Handling Technical Grade SFe........cccoooiiiiiiiii 33
6.5.1  APPHCAIONS ...eveei e 33
6.5.2  PreCaUliONS. ... ...oiiiiiiiiieeiiiee ettt et et eeaeateeeennnnnnnnnnne 34
6.5.3 Requirements for INdoor WOrking..........cooouiiiiiiiiiiiiiiieeeeee e 34
6.5.4 Requirements for Outdoor Working...........cccuuvveieeieiiiiiiiiiiieeeee e 34
6.6 Filling Switchgear with Technical Grade SFs............ccooooviiiiii, 34
6.6.1 Sealed Pressure SYSIEMS .........cvviviiiiiiiiiiiiiiiiiiiiiiiiieeeeerreeereesreerrrrrrrer—————.. 34
6.6.2 Closed Pressure SYStEMS ...........uuiiiiiiiiiiiiie e 35
6.6.3 QUANLItIES Of SFg ..evveiiiiiiiiiiiiiiiiiiiiiiiee i reer e e e 35
6.6.4 REQUIMEMENTS ....ooiiiiiiiiiiiiiiiiiiiiitteeteeeete ettt aeeeeeeeeesesesssesssesssessesssssnnnnnnnnes 35
6.6.5 Equipment REQUIrEd..........oiiiiiiieeeee e 35
6.6.6 Filling ProCedUres........couuuuiiiiii et e e 36
6.6.7 Checks on SFe Gas Quality after Filling ... 37
6.7 Leakage of SFein SWItCNGEAr .........ccoiiiiiiiiiiiii e 37
6.7.1 LeaKage RatesS .....ccooiiieiiiiie e 37
6.7.2 Effects of Low Pressure (Density) on Switchgear Capability...................... 39
6.7.3 Pressure (Density) MONILOMNG .........cevviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeereereeerereaeeenaa, 40
6.7.4 Operational Action Under Loss of Gas Conditions.........cc..ccccoeeeeiiiinnninnnn... 40
6.7.4.1 Switchgear rated 72.5 kV and above.............ccccccrnniiiiiiinnnnnnnns 40
6.7.4.2 Switchgear rated 36 kV and below ...........coovevveeiiiiiiiiiiiiiiieeieenne, 41
6.7.5 Remedial Measures Following Loss of Gas ...........ccevvevviiiiiiiiieiiiieiieeeeeeee, 41
6.8 Guidance for Personnel Entering Sites Containing SFs Filled Equipment.............. 43
6.9  FaCilitieS ..o 43
6.10 HaNdliNG USEA SFg ......couiiiiiiiiiiiiiee e 43
6.10.1 Recognising Decomposition Products..........cccccceeviiiiiiiciiiicei e, 44
6.10.2 Where Used SFes Will Be Encountered ...........ccccceeeiiiiiiiiiiieeeeeeeieeeeen. 44
6.10.3 Hazards Associated With Used SF6..........ccccvviiiiiieeiiiiiieeeee e 44
6.11 Precautions When Handling Used SFe...........coeiiiiiiiiiiiiiiieceeeeeeeee e 45
6.11.1 Personal Protective EQUIPMENT .........oeviiiiiiiiiiiieiieeeeeeeeeeeeeeee e 45
6.11.2 Ventilation ........oooii ittt ee e ee et aeeeeebeeenneennees 45
6.12 Requirements for Handling Used SFe Gas.............cccci 45
L 2 T o Y/ 1= = Y 45
B.12.2 FIrSt AN ... e e a e e e e e e 46

T 2 T Yo [ 1] o] 0 1 =1 o | PRSPPI 46



ENA Engineering Recommendation G69
Issue 32013 + A1 2016

Page 7

L 2 S I - 11 oo T P PEPPT PP 46

6.13 Removing SFe From Equipment............ooooviiiiiiii 47
6.14 Opening & Entering Compartments Containing Used SFe ..o, 47
6.15 Removing Decomposition ProdUcts ..........cccoooriiiiiiiiiii i 48
6.16 Treatment of SFs Decomposition Products ..............cc 48
6.17 Refilling A Compartment............ouiiiiiiiii e 49
6.18 EmMergency SitUALIONS. ........ooiiiiiiiie e 50
6.18.1 Detection of Abnormal Leakage of Used SFe.........ovvvvviriiviiiiiiiiriiiiiiiiiinnnnns 50
6.18.2 Checking OXYQEN LEVEIS.........covviiiiiiiiiiiiiiiieiiiiiieesieeeveeeveeeveeeseessssssssnasenaanns 51
6.18.3 Checking Levels of SFg¢ Gas Decomposition...........c..cevvveiiiiiiiiiiiiiiiiiiiennee. 51
6.18.4 OUtdOOr SItUALIONS ......eviiiiiiiiiiiiiiiitiiee ittt e e eeeeeeeeaeeereeebeeeneeennnes 51
6.18.5 INdOOr SHUALIONS. ... e 51

6.19 Special Considerations FOr Fire ... 51
6.20 ReCYCHNG SFg.cccceiiiiiiiiiiee 51
6.20.1 Gas Suitable For Re-Use Without Further Processing............ccccccuvviieeeen. 51
6.20.2 Reclaiming Used SFe at SIte .........coeeiiiiiiiiiii e 52
6.20.3 Reclaiming Used SFs by the Manufacturer.............ccccoevvvviiiiiiiiiiiiiiieiieeee, 52
LIS T PSP 52
7.1 Why Test SFg Gas QUAlItY? ........oueiiiiiiiii e 52
7.2 Whatis SFe Gas QUAlIty? .........uuiiiiiiiiii e 52
7.3 Quality of Technical Grade SFe ........cccooiiiiiiiiiiiiiiiee e 53
7.4 Testing of SFe taken from Electrical Equipment ...l 53
7.5 AIrContent.......oooo i 53
4G T X1 T [ YOO 54
7.7 DeW PoiNt ... 54
7.8 Hydrolysable FIUOMAES ..........uuiiii et e e e e e e eeees 56
4 S R © 11 I 7] o (= o | S SRS 56
7.10 SFsLeak DeteCtion........ooo oo 56
7.11 Calibration of Test EQUIpMENt ........cooiiiiiiii e, 57
A S 11 S 1= T PRSP 57
7.13 Frequency of Site Testing..........ooooiiiiiiii 57
7144 SamMPING SFa..cccooiiiiiiiii 57
7.15 Sample by DireCt CONNECHON ........ooiiiiiiiiiii e 60
7.16 Cylinders for Gas SamMPIES..........uuiiiiiiiiiiiii e 60
7.17 Commissioning and Recommissioning of SFs Compartments ............................... 60
1] 0T F- - | 60
8.1  Controlled Disposal Of SFe.......cccoviiiiiiiiii 60
8.2  When is DiSpOSal NECESSAIY? ......ccuuiiiiiiiiiiiiiieee et 61
8.3 Removal from Electrical Equipment ... 61
8.4 Options for SFs RECOVEIY ......cccoiiiiiiiiieeee 61
8.4.1 Sealed Pressure SYStEMS ..........uuiiiiiiiiiiii e 61
8.4.2 Controlled or Closed Pressure Systems............ccceeeiiiiiiiiiiiiieieeeeeiiieee, 62

8.5 Procedure for Disposing of End of Life SFe / Equipment...................cccco, 62

8.5.1 RECOVEINNG SFg GaAS......uuuuiiiiiiiiiiiiiiiiiiiiieiiriieierererrierrrerr———————r—————————————.. 62



ENA Engineering Recommendation G69
Issue 32013 + A1 2016

Page 8
8.5.2 Assessing Decomposition Products ...............eeeevviiiiiiiiiiiiiiiiieee 62
8.5.3 NON-AICEA SFg ..ooeeiiiiiiiiiiiiiiiiiiieeieiiieeeeteieeaeeeeeaeeebeeeaeeeaeeaeeseeesssssssssssssnsnsnnnes 63
8.5.4 NOrMAally ArCed SFg ..cooeviiiiiiiiiiiiiiiiiieeiieeeieeeeeeeveeee e eesareerresrreeeeeeeeeeseeeeeeeeees 63
8.5.5 HeaVily ArCed SFg ..ccoviiiiiiiiiiiiiiiiiieiieeeeeeeteee ettt ee e s e e e re e e e e e e e eeeeseeeseeeeees 63
8.5.6 NeUutraliSatioN...........eu it eaeeeeeeneeennees 64
8.6  Suitability of Recovered Gas for Re-USE ... 64
8.7 Reclamation by SFs Manufacturer............cc.uueiveiiiiiiii e 64
8.8  Destruction Of SFe Gas ........ooiuuiiiiiiiiee e 64
8.9 SFsGas RECYCING........ooooiiiii 64
Annex A (informative) Instructions in Writing (Road) for SFe .........c.uuveeiiiiiiiiiiiie 65
Annex B (informative) SFe¢ Safety Data Sheet for Non-Arced Gas.................cc. 67
Annex C (informative) SFe Test INStruments ... 71
C.1 SFs—=Warning DEVICE .......ccooeiiiiii e 71
C.2 SFs— Volume Percentage Measuring DeviCe ........ccccoeeeiiiiiiiiiiiiiiieiicccecceecceeceee, 71
C.3 SFs — Electronic Moisture Measuring Device .............c.ouveiiiiiiiiiiiiiiice e 71
C.4 SFs— Decomposition Products Measuring DevVicCe ..........cccccoiiiimiiiiiiiiieiiiiiieeee, 71
C.5 SFs—Gas Leak DeteCtor.........uuuiiiiiiiiiiieeieee e 71
C.6  OXYgeN DEteClOr.. ..o 72
Annex D (informative) SFe Gas Service Carts..........cccooiiiiiiiiiiiiiiiiieee e 73
D DR T O A=Y 1= 73
D. 1.1 GasS QUANTHIES ....ueeeiiiieei e 73
D.1.2  POrability ... e e e 73
D.1.3 Manual or Automatic Operation............oooooeeiiiii e 74
D.1.4 Re-processing FaCIlItI®S ........ccouiiiiiiiiiiiiiiii e 74
D.1.5 Provision for Gas Storage ..., 74
D.2 Components of SFs Handling EQUIipmMeENnt............euumiiiiiceccc e 74
D.2.1 Pre-Filtering Unit........coo i e e 74
D.2.2 FilterinNg UNIt .....ooeeeieieeeie e 74
D.2.3  VacuUUum PUMP .o 76
D S 070 ] 4] o] (=110 76
D.2.5 Storage ContainNer ........coooieiiiiii i 77
D.2.6 Evaporator / Heater ..., 77
D.2.7 Gas and Hose ConnectionsS..........coooviiiiiiiii i 77
D.2.8 Gas Piping and Pipe Junctions...........ccccoiiiiiii 77
D.2.9 Control INStrUMENtS ... 77
D.2.10 Safety ValVeS.......ccooo oo 77
Annex E (informative) SFg DiSposal Kit...........cooiiiiiiiiiiiiii e 78
g O 19 1= y o) £ o 78
[ ©7o ] ] (= o1 RO 78
Annex F (informative) Maximum Concentrations SFs Decomposition Products ................... 79
Annex G (informative) SFs Sampling froma Cylinder..................cccc 80
€ g B € 1= =T - | PSR S 80

G.2 Intermediate Sampling CylNAEr ........oooiiiiiii e 80



ENA Engineering Recommendation G69
Issue 32013 + A1 2016

Page 9
G.3 Sampling Line and CONNECLIONS .........couuuiiiiiiiiee e 81
Annex H (informative) Neutralising Solutions............ccooooiiiiiiii e, 82
Annex | (informative) Flowchart for Handling SFe From Equipment............coociiiiinnns 83
Annex J (informative) Minimum Knowledge and Skills Required for Certification of
Personnel Involved in RECOVEIY Of SFe ....uuuuuui e 84
Annex K (informative) Container Types and Labelling Required for Storage and
TranSPOrtatioN Of SFg.......uiiiiiiiiiiiiiiiiiiiii it e b aeeseesssssssesssssasssrssssrssrnnsrnnes 85
Annex L (informative) Commissioning and Recommissioning of SFs Compartments........... 86
Annex M (informative) International Regulations for Shipment of SF6 ............ccccccveeiiinis 87
=] o][ToTo =T o] o)V 88
Figures
Figure 6.1 — ADR Hazard Notices For Used SFe........cccovviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeevveevveeee 33
Tables
Table 4.1 — Maximum Acceptable Impurity Levels for Technical Grade SFe........cccccennnnnn.. 24
Table 6.1 — Small Load Thresholds fOr SFg.......... e 30
Table 6.2 — Category of Labelling....... ... 32
Table 6.3 — Treatments for Removing Contaminants from Used SFe........ccccooviiiiiiiiiiniennnnnn. 52
Table 7.1 — Ambient Temperature Range for Distribution Switchgear .............ccccceoeeieiennnn. 55
Table 7.2 — SF¢ Gas Testing Schedule for HV SFs Switchgear (Ground Mounted
(O 701 1Y IO PP PEPPPTPPPPP 59
Table 8.1 — Expected Degrees of SFs Decomposition..........cccoeceiiiiiiiiiiiiiiiiieiiceee e, 63
Table D.1 — Typical Filter Types Used During SFe Reclamation. ..........cccoooeeiiiiiiiiiinieienennnn. 75
Table E.1 — Contents of SFg Disposal Kit..........cooooiiiiiiiiiiiiiieei e, 78
Table H.1 — Neutralising SOIUtIONS ......oooiiiiieee e 82

Table J.1 — Minimum Knowledge and Skills for Certification ...........cccooeeiiiiiiiiiiiiniiiniiinnn. 84



ENA Engineering Recommendation G69
Issue 32013 + A1 2016
Page 10

This page deliberately left blank.



ENA Engineering Recommendation G69
Issue 32013 + A1 2016
Page 11

Foreword

This Engineering Recommendation (EREC) is published by the Energy Networks Association
(ENA) and comes into effect from the date of publication. It has been prepared under the
authority of the ENA Engineering Policy and Standards Manager and has been approved for
publication by the ENA Electricity Networks and Futures Group (ENFG). The approved
abbreviated title of this engineering document is “EREC G69”, which replaces the previously
used abbreviation “ER G69”.

This Engineering Recommendation replaces and supersedes Engineering Recommendation
G69 Issue 2 2012.

Since Engineering Recommendation G69 was revised in 2005, new European and UK
legislation concerning fluorinated greenhouse gases, including sulphur hexafluoride (SFe),
has come into force. These changes in legislation and subsequent revision of related
standards and reference documents have led to the revision of the guidance provided in this
Engineering Recommendation. This Issue incorporates updated recommendations relating to
operational actions to be taken in the event of SFs gas loss, which were previously contained
within ENA Engineering Recommendation G72.

Since Issue 3 of this Engineering Recommendation [EREC G69] was revised in 2013,
European and UK legislation concerning fluorinated greenhouse gases has changed.
Regulation (EC) No. 842/2006 [10] has been repealed and replaced by Regulation (EU) No.
517/2014 of the European Parliament and of the Council of 16 April 2014 on Fluorinated
Greenhouse Gases [12]. The Fluorinated Greenhouse Gases Regulations 2009 [11] have
been revoked by The Fluorinated Greenhouse Gases Regulations 2015 [13]. This
Amendment addresses the resultant changes in the Regulations.

This amendment recognises that PD CLC/TR 62271 — 303 is still current but has been
republished as BS EN 62271-4. Opportunity will be taken as part of the next issue to update
the consequent changes in references.

Although the guidance in this Engineering Recommendation is primarily concerned with
switchgear applications, certain common aspects of working with SF¢ are applicable to other
applications, such as SFs-filled transformers.
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1 Scope

The guidance in this Engineering Recommendation addresses the procedures for Storage,
Handling, Testing and Disposal of Sulphur Hexafluoride (SFe) associated with distribution
switchgear. Where guidance is only applicable to switchgear operating at specific voltages
then the voltage level is explicitly stated in the text.

The scope of this Engineering Recommendation includes SFg and mixtures containing SFe.

2 Normative references

The following referenced documents, in whole or part, are indispensable for the application of
this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

Standards publications

BS 5415-2.2, Safety of electrical motor-operated industrial and commercial cleaning
appliances. Particular requirements. Specification for type H industrial vacuum cleaners for
dusts hazardous to health

BS EN 166, Personal eye protection. Specifications

BS EN 14387, Respiratory protective devices. Gas filter(s) and combined filter(s).
Requirements, testing, marking

BS EN 60335-2-69, Household and similar electrical appliances. Safety. Particular
requirements for wet and dry vacuum cleaners, including power brush, for commercial use

BS EN 60376"), Specification of technical grade sulfur hexafluoride (SFs) for use in electrical
equipment

BS EN 604802, Guidelines for the checking and treatment of sulphur hexafluoride (SFe)
taken from electrical equipment and specification for its re-use

BS EN 62271-4, High-voltage switchgear and controlgear. Handling procedures for sulphur
hexafluoride (SFs) and its mixtures

PD CLC/TR 62271 — 3033, High-voltage switchgear and controlgear — Part 303: Use and
handling of sulphur hexafluoride (SFs)

NOTE: PD CLC/TR 62271-303 is still current but is replaced by BS EN 62271-4.

1 BS EN 60376 is the UK implementation of IEC 60376. It is identical to IEC 60376.
2) BS EN 60480 is the UK implementation of IEC 60480. It is identical to IEC 60480.

3) PD CLC/TR 62271 — 303 is the UK implementation of CLC/TR 62271-303:2009. It is identical to IEC/TR
62271-303:2008. IEC/TR 62271-303:2008 has been republished as IEC 62271-4 Ed. 1.0.
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IEC 62271-1, High-voltage switchgear and controlgear — Part 1: Common specifications

IEC 62271-100, High-voltage switchgear and controlgear — Part 100: Alternating current
circuit-breakers

IEC 62271-200, High-voltage switchgear and controlgear — Part 200: A.C. metal-enclosed
switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV

IEC 62271-203, High-voltage switchgear and controlgear — Part 203: Gas-insulated metal-
enclosed switchgear for rated voltages above 52 kV

Other publications
[N1] ENA ER S38, Reporting of SFs Banks, Emissions and Recoveries
[N2] CIGRE Brochure No. 430, SFs tightness guide

[N3] CIGRE Brochure No. 234, SFs Recycling Guide (Revision 2003)

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
Abnormal release of sulphur hexafluoride (SFs)
release of SFe from equipment in service due to a failure in the pressure system

NOTE 1: An abnormal SFs release is usually an unwanted and continuous emission of gas. Where abnormal
SFs leakage is detected, appropriate measures to address the leakage should be arranged as soon as possible.

NOTE 2: This definition reproduces 3.1 of PD CLC/TR 62271 — 303.

3.2

Closed pressure system

volume which is replenished only periodically by manual connection to an external gas
source

NOTE: This definition reproduces 3.6.6.3 of IEC 62271-1.

3.3

Controlled pressure system

volume which is automatically replenished from an external compressed gas supply or
internal gas source

NOTE 1: Examples of controlled pressure systems are air-blast circuit-breakers or pneumatic operating
mechanisms.
NOTE 2: A volume may consist of several permanently connected gas-filled compartments.

NOTE 3: This definition reproduces 3.6.6.2 of IEC 62271-1.

3.4
Distribution switchgear
switchgear used on the distribution system up to and including a rated voltage of 145 kV



