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Reducing SF,, Emissions
and Consumption

By Lenny Shaver, LumaSense Technologies

Ttl.c installed base of elecrric wiility equipment using
Sulfur Hexafluoside (SF, ) continues 1o increase.
While the gas started mainly as an insulator fior
electrical switchgear and control-gear rated for voltages
grearer than 1 BV, v is now used in cables, tubular trans-

miissbon lines, clectrostatie generators, transformers and

complete 1.-..1\-im1.|:|.1.||.'a.|: substations (GIS]




Figure: #1

Test Setup For Leak Rate Testing of SFs Filled Equipment

The wnigue techmical qualities of 8F
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the well-documented greenhouse gas
concerns of SF, and the different main
tenance requirements ot 5F_ gas-filled
equipment represent a challenge bor
aur industry. [In addition, regulatory
requirements dictating how the gas can
be used are expecred to become stricrer.
It is incumbent upon the elecrric unliry
industry 1o develog the most respon-
sible pracraces and methods for using
SF,. If done right, the industry and is
custarners can best benefit from the SF,
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Backoround

Although the chemical and physical
Propertics |r‘|'ﬂ]:" make it artrctive for
wie an clectrie equrpment, unformsnaely,
it is @ podent “greenhouse™ gas with a
5||r'!1a| “ilrl“i!LH |'|I|h.'l1tI:.:I| m:.'|r|:. 24 006
Himes greater than that of carbon dic-
e, However, the few altermatives that
can b wsed inits place have their own
!-.rns'l1|l;|11 5. It 1 rxpn:q't.;:! that mew I‘CFI_I!J
wioms will alloay the continued use of SF
but that a stnct monitonng regime most
be enfiorced.

In addition to its gree nhouse etfects,
the processes of arcing, sparking, dis
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&R, Leak Delecior

chargang, ete,, cause 5F, to produce
IT'.""\II'I!l.!III.'Eh. J |1|.'.‘|I.' h.'-prrﬂm::s L‘II.'HI“I.I.\'.'
the msulating qualities of the gas, which
result in ohe Lot gither I1.1'||'||1$I 1 he
replaced or refined. The mose daminant
by prochucy, thionyl flunside [SOF, ),
decomposes o 80, and FLF in the pres
ence of water. In additon oo degrading
the performance of the equipment, these
by-products can be particulardy damaging
10 the health and safery aof the workborce.

Cost Concems

These environmental and safery ssues
s raise cost concerms. When SF, was
first wsed in electrical equipment, it was
a refatvely inexpensive gas. Leting it
beak from circuit breakers was nor very
costly, and environmental concerns were
ot prominent. However, times have
changed and there are theee basic arcas

where urilities and manulaciurers must

Figurs 2
Comparison of differant laak rate and the resuiting SF6 gas fost fo leakage
from an instalied base of 200 circuit breakers wilh an average

SFE capacity of 40kg.

work together to advance SE, gas use:
1. Cuality: Betrer sealed and tested
equipment;
. Monitoring: When leaks happen
[they will}, find them sooner; and,

(28]
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. Handling: Improve SF_ handing
procedures during service and
mainremance.

Tt will require an oagoing industry
elfort wo improve SF, handling as envi-

ronmental pressures increase.

Cuaiily: Stant with Beffer Eguipment

The bese way 1o reduce SF, emisssons
i toonob wse it in the fissg place. But
with o keown good aliernative, the
nsxl hi1l|]:||L'h|. Wy LiE] I'L"ﬂ."l.ll.'\f.' CITSSHHLS iH
to reduce the J.1i]-. |c'.1k.1g,|: -:Jl'.":E:I Fresing
couipmient. Better-seabed cquipment has
a enmical dual advantage of bath keeping
mare .‘hl'. B-‘I" II15Gi|.|(' r|'|r. 1.'I.|\II|1I:I1|.'I1T |1lli‘|
kl.'n:|1i:r|.|:|; mHHstuTe .md |!1'|'||.'r coptaniina
oo ant, Lblities need mo wark wich
equipment manutactures to provide
certification of leak-rested equipment 1o
the highest standards. This can save con
siderable cost and problems in the long
run while simultaneously helping utilities
reduce overall SE, emissions.

To meet the final test standards, equip-
ment manufacourers need o wse SF, Jeak-
resting equipment that i both precise and
cflicient. The system must be accurate,
stable and reliable, and be abde 1o mea-
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Fifure #3
Wide Area Monitoring Using A Single SF6
Leak Detector With An Integrated Multiplexer

(L5 percent/vear, but
atill looser than that
required by some
clectric wrilivies speci-
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in a monitored enclosere where the ﬁl':n
equipment is tested as shown in Figure |
{pe. 51 Although anly the ol amount
leaked s required by the standards, it i
advantagecus to be able to pinpoint the
leaks, "This makes it easier to improve the
gas-tighmess of the equipment before
shipping it o the electnic wtiliny.

Typecal 5F, leak derectors are sensitve
down 1o ppm (parts per million] kevels,
bur bemer rest equipment is comimer-
cially available detecting 5F, gas dewn 1o
ppl (pares per billion ) levels, This alows
fiar o more accurate beak-rate measure-
ment and allows the equipment manu-
facturer 1o perform the regquined esting
mvoee cuickly {less time o want for dee
leakage comeentrations to increasc 0o
maeasurable levels),

To sie T|1|: lrn|'|.'|rf -:1Fdiﬂi:n:r|t leak
rate performance, Figure 2 (pg, 51
compares the annual boses for equip-
ment built ro TEC standards, NEMA
standards and a LLS, government
specification. The NEMA guideline for
newly manufactared circuir breaker SE,
leak rates is 1.1 percent/vear, This is
signiticantly dghter than TECs standard
{62271-1-2004) for new equipment of
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Maonifoning dnsialfed
Emutipment
T safeguard

the environment

againg leaks from

installed equipment,
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tems be installed

at transtormer angd

switchgear stations,

Such a system must
have bow derection limits and maintain
its stability over long periods of time. &
multipoint sampling system would affer
fuller coverage, and a svstem that can
aperate unartended for long periods of
time would release valuable manpower
resources o deal with other tasks.
Figure 3 [above] shows how a single
gas detector can be used w monitor a
wide area wsing a muliplexer. Samples
cain be drawis o wp toe 12 different
poines via tubes, which are connected
the multiplexer’s inler. The outlet from
the |:|Iu|li.'|:l|l.':.l.‘l.' 15 fed o the monitor,
which i calibrated po a detection limil
lowe enough (e 5 pph) to mect the
custoangrs” specification,

It was Found that a Lumasense SF.
Leak Detector compled 1o a mulopleser
cowld meet the demands both for momnd-
tanmy i the field and for fimished eouip
ment approval rests, The monitor uses a
unicpue phitaacoustic spectroscopy ( PAS)
measurement technique that takes advan
tage of SF."s abilicy o absorb infrared
light. This technigue enables exmremelhy
accurate SF, pas detection down w5
ppb, while sill being capable of measur-
ing accusately over a wide dynamic range.

This enabdes manufacruress to not only
monitor SE, presence, bat o measure i
quantitatively, The monitor can be moved
wrowd withowt any loss in accuracy and
without needing 1o be recalibrated. This
ciiables test engineers v locate arcas that

ase a cause for eoncen.

Gongg Forward with SF5

Dleilities and equipment manuficiunes
st work together ws reduce SF, emis-
sions and improve equipment service lifc
by resting and improving the quality of
q‘l:n H.'JIK. :.‘:l:llllﬁﬂ.'l".'iil!l}' -L'\'HIEIHEJIL' L'l.'ILII.r"
ment can enhance our use of SF, By
s leak derectoms with lower detection
B amad great precisdaon, manubacturems
femenl that the tme required for their
approval tests could be redvced consider
ably, thereby boosting productivity by as
much as 3 factor of four

T manitar a switchgear *tarm,” the
monitors can be connected o a muld-
plexer. The systems are able to monitor
unamended for extended time periods.
The manitor’s extended self-test routnes
mainxin the reliability of the resuls,
which are available online or can be
dumped from memory when required.

Dlrilities have discovered thar by
installing high-grade SF_ leak detecrors
ot only monitored for leaks, it was also
able wor devect low levels l::l|-t:.l§-‘ thus safic-
guardill.ﬁ both the environment ad the
health and safety of the workers while
the cquipment is aperating.

]"nul]'g.',_ utlisies that have Swused on
mprenang their equipement and ther SE
s handling prowesses b found 3 net
cost savings. There are costs associated with
menitong and training, but the svings
reatized from reduced equipment mainte-
nance and bess purchasing and re-filling, of
5F, gas were about theee times greater, €€
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