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Not a crack: 
Level measurement 
for natural gas
Dieter Hägele, KSR Kuebler Niveau-Messtechnik AG, 
a division of the WIKA Group

Local oil production conditions require robust technologies, which 

also apply to measuring instruments. Level control in gas tanks is 

particularly challenging.
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‘Northern Endeavour’.

Natural gas is considered one of the fuels of the future – with the 
development and extraction of deposits being pushed forward 
worldwide. Even with oil production, natural gas plays a role. 

The local production conditions require robust technologies, which 
also apply to measuring instruments. One particular challenge is 
level control in gas tanks, in which extreme pressure and low density 
of the medium occur simultaneously, meaning the measuring instru-
ment must be immensely strong. WIKA provides a special patented 
design for these requirements: a level indicator with portholes from 
metal-fused glass.

Five hundred kilometres off the north-west coast of Australia, in 
the Timor Sea, the two oilfields of Laminaria and Corallina, stretch 
out. Both were discovered in the 1990s. Their raw-material deposits 
are broken down on an FPSO (Floating Production, Storage and Off-
loading unit) operated by an Australian consortium. Such floating 
platforms are mainly used for the exploitation of smaller sites, and 
then towed to the next site.

In the Laminaria and Corallina development area, the ‘Northern 
Endeavour’ is moored. This 273 metre long, double-hull platform 
accepts oil and gas from several wells through its manifolds. It has a 
daily capacity of 180 000 barrels and a storage capacity of 1,4 million 
barrels. The ‘bunkered’ oil is later pumped onto tankers and shipped 
for further processing. The level monitoring of tanks on an FPSO poses 
several challenges in view of the harsh conditions. KSR Kuebler, a 
company within the WIKA Group, was awarded the contract to fit 
out the ‘Northern Endeavour’ with the appropriate instrumentation. 
This covered bypass level indicators from DIN 1.4529 (6Mo) stainless 
steel, which belongs to the family of super duplex steels. This stain-
less material features an outstanding resistance to sea water and 
ensures a service life of up to 20 years. This time span corresponds 
to the operating cycle of an FPSO.

Measurement technology for drilling platforms is not a standard 
catalogue item. However, most tasks can be fulfilled with variations 
of certain models and methods of measurement. This is true for 
applications in offshore petroleum production. In the case under 
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consideration, however, there was an exceptionally tough nut to 
crack: the level indicator for the gas reinjection unit. In oil production, 
crude oil and natural gas are brought from the deep together. In many 
cases, the gas is simply flared off. On an FPSO, however, one uses 
it for the recovery process. The gas is separated and fed into the 
reinjection unit, buffered there and injected back again into 
the deposit reservoir. This supports the extraction by 
forcing the oil out. In this way, the pumping power 
can be reduced.

When reinjecting the gas, a working pres-
sure of 315 bar is used. The medium itself also 
has a low density. For level measurement, this 
led to a problem: The task could not be solved 
with any variation of existing instruments. 
Magnetic displays with floats do indeed have a 
stable housing that could withstand a pressure 
of 315 bar. 

However, the float in liquefied gas would have to 
be very light and therefore would have a limited durabil-
ity. With sight glass level indicators, the float problem would 
be removed. The glass front, however, would never withstand the 
acting pressure. 

Since, on all accounts, measurement systems using floats have 
been excluded, deliberations then focused on an alternative display 
behind glass. It was shipbuilding that delivered the role model: port-
holes. Rather than a continuous glass front, the level indicator has 

metal-fused sight glasses. Here we are talking about Metaglas, which 
was introduced to the market by the company, Herberts Industrieglas, 
from Wuppertal in the 1980s. 

A window is fused into a metal ring, thus eliminating the seal 
as a risk factor in high-pressure applications. The different coef-

ficients of thermal expansion of glass and metal result 
in a homogeneous state of compressive stress in the 

entire glass body. As a result, the sight glass, as 
an assembly, behaves as a tough material which 

almost completely eliminates a total failure 
such as a rupture.

The portholes of the level indicator, 
instead of the usual borosilicate glass, use 
AR glass, an alkali-resistant fibre. They are 
fused with a ring made of highly resistant 

Hastelloy. All porthole sight glasses have a 
diameter of 22 mm and a thickness of 39 mm. 

They are screwed into a display body from super 
duplex stainless steel (solid material), arranged in op-

posite pairs, offset by 90°. 
This ensures a continuous display that is easily visible from all 

directions. KSR has delivered three such porthole measuring instru-
ments for use on the ‘Northern Endeavour’. Each is 1,20 m long, 200 
kg in weight and is attached to the tank through two flanges. Within 
the vessel, liquefied natural gas passes under extreme pressure, the 
compressor for the recycling, however, transports only gas. As a re-
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sult, with the porthole indicator, the condensation of the gas needs to 
be controlled. The liquid in the tank must not exceed a certain level, so 
that there is always sufficient gas available to support oil production.

Conclusion

The indicator can also fulfil the same task in natural gas extraction on 
land. Here, since the attribute of seawater resistance is not applicable, 
the body and the metal ring of the sight glass can be made of less 
expensive materials, for example, from 1,4571 or 1,4404 stainless 
steel. Apart from gas production, sight glass level indicators in a 
porthole design (in the WIKA portfolio under the model designation 
LGG-BE) are generally suitable for use in high-pressure systems. 
Under test, the sight glasses have only shown internal fractures in 
the glass body from 1,500 bar, but these did not lead to leaks. The 

instruments can be used with nominal pressures up to 400 bar and 
test pressures up to 600 bar. This rating has been confirmed by TÜV 
Südwest. The model has also been proven in practice as the porthole 
indicators on the ‘Northern Endeavour’ in the Timor Sea have been 
in use for the last 15 years without any complaints.

Dieter Hägele holds an MSc degree and is a Product Manager 
at KSR Kuebler Niveau-Messtechnik AG, a division of the 
WIKA Group.
Enquiries: WIKA Instruments. Tel. +27 (0) 11 621 0000 or email 
sales.za@wika.com

Abbreviations/Acronyms

AR  – Alkaline Resistant
FPSO – Floating, Production, Storage and Off-loading


