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Developed under a joint B.C. Hydro
and EPRI research program, the
Powertech SF6DPD provides a quick and
accurate measurement of SF6 decompo-
sition products in field situations. Testing
SF6 directly from the equipment elimi-
nates the sampling and delay associated
with lab analysis.

Low-level decomposition products
are extremely unstable and their concen-
trations may be significantly reduced in
the time between sampling and analysis.
Using this detector, rapid screening of a
SF6 filled electrical equipment is possi-
ble.  Developing problems can be easily
identified and outages minimized. 

The SF6DPD is a first step in isolat-
ing and identifying incipient problems
such as arcing, partial discharge or coro-
na in SF6. The high sensitivity and rapid
response time identifies the gas zone
where a problem is occurring and with
further examination using other analyti-
cal techniques such as UHF, the exact
location and nature of the problem can be
identified. The detector is able to handle
sampling from energized equipment at
system pressure. Personnel safety can
also be rapidly assessed before mainte-
nance begins so that appropriate proce-
dures and precautions can be implement-
ed.

The interpretation of the results from
using the SF6DPD depends on the equip-
ment. In non-switching equipment such
as bus runs, the presence of any decom-
position products should be of concern.
In compartments where switching is
involved, decomposition products may
be formed under normal conditions. In
the case of circuit breakers with an inter-
nal absorbent, the presence of decompo-
sition products may indicate normal
operation. The levels will vary depending
on the equipment and each situation. The
concentration should decrease over a
period of a few days as the absorbent
removes these decomposition products.
If the levels do not decrease and there is
no further switching, this may indicate
that the absorbent is spent or that there is

an ongoing problem. This is certainly the
case if there is a continual increase in the
concentration of decomposition products
in the absence of any switching opera-
tions. 

The SF6DPD detects and displays
the total concentration of SF4, SOF2 and
SO2. SF4 is one of the initial products
formed from the decomposition of SF6.
However, due to its high reactivity, it is
rarely present in significant levels. SOF2
is the most predominant SF6 decomposi-
tion products and the primary decompo-
sition path for SOF2 produces the more
stable SO2 (and HF). Detection of low
ppm levels of SOF2 enable incipient
faults to be identified earlier, an obvious
advantage over instruments that are only
sensitive to SO2 or HF. 

Using a 3 m long 1/4” stainless steel
braided PTFE sampling line, a measure-
ment can be typically taken with the
release of less than 2 g of SF6. A vent gas
recovery kit may also be used to further
reduce the release of SF6 during sam-
pling. 

The following examples demon-
strate how the SF6DPD has been used
successfully in the field.

FIELD TEST RESULTS
Field tests were carried out at a

2,000 MW generating station. All 53 gas
zones were tested on site by using both
the SF6DPD and a customized portable
micro gas chromatograph (GC). Samples
were also taken and sent to a laboratory
for analysis using a laboratory GC. Using
the SF6DPD and GC, all on-site tests
were completed in less than 10 hours. If
gas detector tubes were used, 53 detector
tubes would have been required and there
would not have been any saving in time.
Two of the tested zones gave positive
responses from the SF6DPD and confir-
matory tests. Samples from the zones
that tested positive using the SF6DPD
were also sent to the laboratory. The
SF6DPD gives results that are compara-
ble to those obtained by the more sophis-
ticated, more time-consuming and more
expensive laboratory tests. 

PARTIAL DISCHARGE AT A BUS
UHF analysis showed signs of the

presence of loose particles in A-phase of
a 230 kV bus. The bus was de-energized
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Figure 1 Monitoring of decomposition product levels in a bus 
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for other maintenance work and analyzed with the SF6DPD
two weeks later. The delay in analysis was not planned and all
three phases showed almost identical readings of about 5 ppmv.
Since all three phases are normally connected through a com-
mon filling line, the decomposition products would have dif-
fused through the common filling lines to the other phases.

The bus was put back on line and a subsequent analysis by
the SF6DPD identified A-phase contained more than 50 ppmv
of decomposition product. A lab sample was taken and it was
analyzed to have 650 ppmv SOF2 and 50 ppmv SO2. This
unusually high level of decomposition products indicated a
problem with that phase. Using time of flight measurements
with the UHF monitor, the source was pinpointed to an insula-
tor.

In this example, the SF6DPD was used as a preliminary
diagnostic tool to focus on the suspected problem area. 

MONITORING OF ARCING IN 230 KV BUS ZONES
Another 230 kV bus with a common fill point was ana-

lyzed with the SF6DPD and found to contain about 1 ppmv of
decomposition product in all 3 phases. A monitoring program
was initiated on each of the three phases. The level of decom-
position products in C-phase eventually increased to beyond 50
ppmv and laboratory analysis of the gas confirmed levels of
between 230 and 370 ppmv. As shown in Figure 1, the high
sensitivity of the SF6DPD allows an early detection of the
problem phase. The portability of the SF6DPD allows samples
to be analyzed frequently. The immediate availability of results
is crucial in rapid diagnosis of the problem.

When the bus was opened for examination and servicing,
it appeared that a spring in C-phase had broken from the insu-
lator assembly inside the bus and was causing
arcing that eventfully produced a hole
through the conductor. 

INVESTIGATION OF PARTIAL
DISCHARGE IN A BUS

A 500 kV bus of about 25 metres
in length showed a concentration of
one ppmv with the SF6DPD. Due to
the large volume of gas in the bus, even
such a low level may indicate a signifi-
cant problem. Further investigations
using a UHF analyzer located the prob-
lem to partial discharge activity in one area.
This diagnosis was made possible only
because of the high sensitivity of the
SF6DPD. Again, the SF6DPD was used as
the initial diagnostic tool and other tech-
niques were used to pinpoint the source of
the problem.

ACCEPTABLE LEVEL OF
DECOMPOSITION PRODUCTS

The following may be used as a guideline
when using the SF6DPD:

Bus – Since a bus has no switching activity,
the SF6DPD should show no reading (less than 1
ppmv). If a low-level reading is observed, a monitor-

ing program should be initiated. If the reading continues to rise,
then another tool, e.g., UHF, should be brought in to isolate the
source of the decomposition product. As shown in the above
examples, isolating the different phases or compartments of a
bus will further narrow down the source.

Switchgear – Decomposition products are usually pro-
duced during switching operations. The absorbent used in most
switchgear will reduce the level of decomposition products

with time. If a consistently high level (e.g.,
greater than 20 ppmv) is detected with no
reduction with time, then perhaps the
absorbent package needs to be replaced or
replenished. It is also possible that a problem
exists inside the switchgear that causes par-
tial discharge when the switch is idle. The
SF6DPD can be used to monitor the level of
decomposition products in real time (as
long as the level is less than 50 ppmv) to
help with the diagnostic process.

CONCLUSION
The Powertech SF6DPD is an accu-

rate, easy to use and inexpensive
instrument for field personnel
to measure SF6 decomposi-
tion products from in-service
equipment. The real time dis-
play of results at the ppm level
saves maintenance staff time
and money by diagnosing an
incipient fault well before it
manifests itself into a cata-
strophic outage.

Electricity Today10

SF6 Decomposition
Continued from Page 8

Figure 2 Damage caused by arcing

Figure 3 Powertech SF6DPD
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