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What does the implementation of Recommended Practice S2812-X-19 or ISO/TC 153 N 425, ISO/NP 5115 in 
practice mean for the various groups involved such as valve and actuator manufacturers, integrators, and 
end-users of automated valve assemblies?

In June 2019, the “Recommended Practice S2812-X-19” 
(hereinafter referred to as RP) was published by the WIB 

at the Valve World Americas Conference in Houston [1]. The 
RP is entitled „Actuated Valve Assembly - A Recommended 
Practice for Part turn Automated On-Off valves“ and addres-
ses the issue (including the definition of the general condi-
tions) of sizing, selection, and the mechanical integrity of 
automated valve assemblies widely used in many industries.

NEW MODULE FOR CONVAL
Since F.I.R.S.T. has comprehensively supported the 
development of the RP both in principle and with 
functional prototypes, it is a matter of course that a 
module will soon be available in CONVAL® that fully 
maps the RP. Recognizing the importance of the issue 
for the worldwide community, the ISO has taken up 
the task of developing an international ISO standard 
with RP as a basis [2]. At this point, the ISO even goes 
one step further than the RP in considering electric 
actuators, as the RP is limited to pneumatic (and in a 
broader context hydraulic) actuators.
I have already published a paper on this topic in Indus-
trial Valves, so I will not go into all the details of the RP 
here but only give an overview. The focus will be on 
the requirements for the implementation of the RP in 
practice, from the various perspectives. The viewpoint 
of the manufacturers of the valves, the actuators, pos-
sible integrators as well as that of the end-users.

THE CORRECT DESIGN OF ACTUATORS
Recently I gave two webinars on this topic at the virtual 
„Forum Industriearmaturen“ and during the introduc-
tion, I made a small poll among the participants. Each 
one of the webinar participants confirmed that they had 
cases of valves in their practice that did not open or close 
when required or even sheared off the stem. For me a 
clear indication of the importance of the topic for the 
industrial valve user community.
If one were to summarise the objectives of the RPs in a 
few sentences, it could be described as follows:
	� If you automate rotary valves as shut-off valves, 
you have to find the right actuator for the required 
torque, which is derived from the valve and appli-
cation data.
	� On the one hand, this actuator should have enough 
torque and an adequate safety margin to operate the 
valve safely under all expected conditions.
	� On the other hand, it should not be oversized, and 
not just for cost reasons. It must not be designed in 
such a way that the torque delivered may damage 
the valve, seat, or stem.
	� The design should take into account all relevant data 
and conditions of the equipment used and the appli-
cation itself.
	� The selection made should be documented compre-
hensively, completely, and uniformly so that it can be 
traced at any time.
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When you look at the RP it quickly becomes clear that 
the approach described makes perfect sense by its-
elf, but immediately raises many more questions and 
demands on the groups involved. I have already out-
lined these in the DIAM 2019 lecture program [3]. It 
should not be forgotten that RP was initially conceived 
from the perspective and driven by the needs of end-
users in the process industry. However, to implement 

it, a profound acceptance, transparency, and openness 
on the part of the manufacturers of actuators and espe-
cially valves are required.

AUTOMATED VALVES AND ENGINEERED 
PRODUCTS
But first to the question “Why all this?”. In short, because 
today automated valves are not treated as “Engineered 

Figure 1: “Automated Valve Data Sheet”, extract
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Product”. Safety, application, and possible further factors 
remain unclear and the procurement of valve, coupling, 
and the actuator is often in different hands. As a result, 
they are not considered as assemblies and responsibili-

ties for the final delivered solution often remain unclear.
The RP clearly defines the responsibilities for the required 
data and keeps them in the documentation, the “Auto-
mated Valve Data Sheet”. There, the right-hand column 

Figure 3: Different torques

Figure 2: MAST (Maximum Allowable Stem Torque)
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clearly shows who is responsible for the data (Figure 1). 
Nothing is surprising on the end-user side, the data can 
all be obtained from the process engineering depart-
ment and the valve manufacturer. However, if you want 
to choose a suitable actuator, you will need a lot more 
information about the valve, the mounting kit, and the 
potential actuator.
Ideally, as implemented in CONVAL®, the requirements of 
the process are specified, supplemented by information 
on factors (media properties, long standstill times, etc.) 
that could further influence the torque requirement, a 
valve is selected from the database and, after entering 
a safety factor for the design, the appropriate actuator 
can be selected.
This ideal case, however, requires that valve and actua-
tor manufacturers have determined and published the 
required key parameters of their devices and that these 
are also stored in the database. Of course, manual input is 
always possible if the data is not available in the database.
On the actuator side, this is standard, usually the data 
on torques, flange design according to ISO 5211, etc. 
are published in full [4]. Even if these have not yet been 
captured in the database, the entry is quickly completed 
with just a few values, taken directly from the documen-
tation of the actuator manufacturer.
With the valves, the situation is different for a variety 
of reasons. Things like the MAST (Maximum Allowable 
Stem Torque) can still be found, depending on the stem 
material (example Figure 2), as 
they are more or less easy to 
calculate by the manufacturer 
[5]. The flange class according 
to ISO 5211 is also no problem. 
However, RP still expects, for 
the calculation of the required 
torque of the valve, six different 
torques (as shown in Figure 3 
as an example) matching the 
differential pressure. Further-
more, a breakaway angle as 
well as correction factors for the 
application are required.

PENT-UP DEMAND FOR 
TECHNICAL DATA
Sometimes, however, the maxi-
mum torque is the only infor-
mation available. There are rules 
of thumb (for each valve style) 
like e.g. BTO, ETC = 100%, RTO, 
RTC=40%-50%, ETO, BTC=70%, 

but these should be used with caution and do not con-
form to the RP or the upcoming ISO standard.
In practice, however, there are unfortunately hardly any 
publicly available and fully documented torques, so that 
there seems to be a considerable backlog demand on 
the part of the valve manufacturers.
The situation is similar for the correction factors for the 
application conditions (defined as ODCFs in the RP). Some 
manufacturers specify factors for different situations 
(example Figure 4), but these do not necessarily corres-

Figure 4: Various correction factors

Figure 5: Correction factors for special requirements
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pond to the system of factors in 
the ODCFs and certainly do not 
define how to proceed when 
several factors come together 
(add, increase, multiply, etc.).
As defined by the RP, CONVAL® 
allows each manufacturer 
of valves to configure these 
factors for each valve series 
and to define how they are 
handled individually.  This 
applies to the factors and their 
application limits (see Figure 
5) as well as to the question 
to which torque the factor 
should be applied (see Figure 
6). For example, by default (RP 
recommendation) the factor 
for long standstill times for the 
safety function “spring closes” 
is only applied to the BTC, for 
“spring opens” only to the BTO.
In the case of series-produc-
tion valves (larger number of 
pieces/year), there is a chance 
to obtain this data from the 
manufacturer, but in the case 
of so-called “one of a kind”, i.e. 
unique valves specially desig-
ned for the case, the effort and 
cost to determine the data are 
enormously high. In this case, 
the user can only make pro-
gress through intensive coope-
ration with the manufacturer.

RP CONFORMS  
ACTUATOR SELECTION 
IS POSSIBLE
The described situation makes 
it very clear how detailed the 
determination of the required 
torques for the safe operation of 
the valve is implemented in the 
RP and will soon be required by 
ISO. It is obvious which hurdles 
still have to be overcome befo-
re an end-user, or whoever has 
to find the right actuator for a 
valve, can simply follow the RP 
and comply with the ISO.

Figure 6: Assignment to torques

Figure 7: Easy actuator selection
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But once the hurdles have been overcome and the neces-
sary data made available, these can, in combination with 
a software module such as in CONVAL®, make design, 
selection, and documentation considerably easier, more 
reliable, and reproducible.
If all the data is available, a suitable actuator, automa-
tically rated and sorted by a “Suitability Index” (KPI for 
the suitability of the actuator for the application) is sug-
gested and the selection is clearly structured (Figure 7) 
and graphically supported (Figure 8).
It is clear that the path is well described and tools for 
implementation will soon be available. 

However, based on decades 
of practical experience in the 
field of control valves, I assume 
that it will still take considerab-
le time and effort until device 
data is generally available and 
of good quality.
 But that should not prevent 
us from embarking on this 
approach now.
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Figure 8: Graphical representation of the selected actuator
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