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The increased demand for severe service 
valves required to realise the full potential of 
alternative energy sources such as hydrogen, 
geothermal and thermal solar, or to improve 
overall efficiencies of conventional energy 
sources, drives the development of custom 
valve design, tailored for these new 
processes. These special valves are good 
candidates for DVT since they largely have 
not been field tested.
On the other hand, because there is an 
increasing demand on procurement to 
diversify sources due to the turbulence 
experienced in recent years, the need to 
qualify new suppliers can also serve as a 
driver for DVT. 
This is why one of the largest oil and gas 
companies now includes ISO 23632 in their 
specifications and has ordered ITIS to test 
several valves accordingly.

Shell DVT SPE 77/300
Shell has required DVT for a long time. 
According to their proprietary standard, a 
DVT should include a performance test at 
ambient, at maximum and at minimum 
design temperature at both a low and high 
pressure. The detailed test requirements 
and procedure are in accordance with SPE 
77/300. This procedure only evaluates the 
manufacturing location or plant where 
the valves are made. Therefore, even if a 
manufacturer produces identical valves 
elsewhere, these other locations or plants 
will require independent qualification in 
accordance with this procedure.
Changes to any item will not void the 
qualification for which the DVT procedure was 
intended, provided that the manufacturer 
notifies Shell and complies with any 
additional requirements Shell may specify.

Shell has the right to request a re-test when 
the qualification of valves has been voided. 
The re-test shall be subject to exactly the 
same requirements as specified. Unless 
agreed otherwise, the re-test shall take 
place at the same testing facility, where the 
previous test was carried out. Shell is now 
considering adopting the ISO 23632 standard, 
instead of their proprietary Shell DVT SPE 
77/300, for its internationally recognised 
status and cost-effectiveness, as well as its 
auditable and standardised testing protocol, 
which aligns with industry best practices.

ITIS’ DVT experiences
For a DVT, the manufacturer is expected to 
have sufficient stock from which a random 
sampling of their valve products, and shell 
materials to be qualified, may be selected. 
After completion of all the tests, the valve 
shall be disassembled in a clean, dust-
free environment. The valve body and all 
internals, specifically the stem, packing, 
seat(s), seals, bearings and obturator, 
shall be checked for (excessive) wear and 
damage. Post-test condition photographs are 
then made and included in the report.
For about ten years, other major asset 
owners in the oil and gas industry have 
been requesting DVTs which are more or 
less the same requirements as SPE 77/300. 
During DVT testing performed at ITIS, we 
have even seen problems with valves tested 
at the same practical conditions for pressure 
and temperature. As already mentioned, 
over 60% of industrial valves fail the test for 
one of more reasons, despite conforming to 
conventional design standards.
For example, a class 1500 ball valve could be 
equipped with PTFE seats which can endure 
200°C to 250°C, though only in combination 
with limited pressure. If the valves are 
exposed to a temperature this high as well as 
the highest possible pressure at which they 
should still be able to function, the seats could 
be damaged, which leads to seat leakages.
Alternatively, a valve could function very 
well at room temperature, but for low-
temperature or cryogenic tests, hardness 
of materials, moisture, tolerances and 
clearances play a major role. In such 
conditions, all valve features must be just 
right, or seat leakage can occur, as well as 
the valve only being able to open or close 
with immense strength.
As more and more end users and 
engineering companies started to demand 
DVT, it was time to launch an international 
standard: ISO 23632. Only seat and 
operational testing is described in this 
standard because fugitive emission testing 
is already covered by ISO 15848-1.

Environmental benefit
In addition of safety and reliability, ISO 23632 
also offers an opportunity for the customer 
to help the environment by validating the 
durability of valves. By selecting a product 
that went through a series of qualifications, 
the customer opts for a product that will 
most likely last longer and that will, in the 
long run, consume less resources than an 
untested product that could fail prematurely 
and would have to be replaced. ISO 23632 
is one of the building blocks that ISO is 
developing to reduce the environmental 
impact of the valve industry. Ultimately, the 
customer will be interested in performing 
environmental life cycle assessment (LCA) of 
its valves. LCA is a method used to evaluate 
the environmental impact of products or 
services over their entire life cycle, from the 
extraction of raw materials to disposal or 
recycling. In order to perform such study, 
one has to assess how long a product will 
be able to stay in service. ISO 23632 is a 
valuable source of data for conducting 
an environmental life cycle assessment 
by providing intel on product durability. 
However, to fully complete the assessment 
and enable accurate comparison between 
various valves, additional parameters 
such as a valve’s technical and economic 
reparability, environmental impact during 
manufacturing, and recyclability level will 
also be necessary. The development of new 
ISO standards will eventually allow for fair 
and accurate comparisons between products 
when conducting LCA.
In conclusion, by following the guidelines 
outlined in ISO 23632, companies can 
improve a plant’s performance and safety, 
reduce their environmental footprint, and 
contribute to a more sustainable future. 

Butterfly valve after a DVT test. Tested at cryogenic 
conditions (-196°C).

Melted PTFE seats of a ball valve after a DVT test. 
Tested at 200°C and 50 bar nitrogen.


