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Fig. 4 Prototype of MSIV with pneumatic actuator (left) and prototype 
set on a seismic stand (right).

SERVICE OFFER2 I
In the field of high pressure pneumatic actuators, company ROEZ offers a
wide range of activities from analysis of the customer requirement to longterm
maintenance. The offered comprehensive solution is aimed at achieving
a high-level technical solution that will provide a long-term reliable equipment
for the customer. In the area of design, manufacture, supply and installation of
high pressure pneumatic actuators we offer:

Basic design
Design of basic parameters in accordance with customer requirements. Basic
dimensioning of air tank parameters for stored energy actuators, design of pne-
umatic supply and control components.

Detail design
Detailed design with relation to the required application specifics such as the
choice of construction materials, piston and piston rod guiding, sealing system.
Adjustment of the actuator construction to the requirements for incorporation
into the overall system.

Testing and qualification
In the case of special-purpose pneumatic actuators, it is commonplace to con-
struct a prototype. The prototype including the pneumatic control and supply
system is intended for a wide range of testing (achieved parameters, reliability,
etc.) as well as for qualification tests (e.g., seismicity, functionality, resistance
against environmental influences).

Manufacturing
Manufacturing of pneumatic actuators including components of pneumatic
system (air tank, air distribution pipelines, etc.). Assembly and tests in manufac-
tory conditions before the delivery to the customer.

Assembly and maintenance
Our strength is to offer a comprehensive solution that does not necessarily finish
with the delivery of equipment to the customer. We have long-term experience
with the installation of special equipment as well as with their maintenance
including the supply of spare parts.

Fig. 3 Serviceability test: dismantling
of cover and replacement of seals.



Fig. 5 Pneumatic actuator of serial production ready for the shipment

ACTUATORS FOR QUICK-ACTING VALVES3 I
An example of the ROEZ company services in the field of high
pressure pneumatic actuators is the design, manufacture,
supply and installation of actuators for quick-acting main
steam isolating valves (MSIV) at the VVER440 type nuclear
power plant.

Request
Upgrade of 36 pieces of quick-acting DN450 and DN500 valves
on admission steam piping of VVER440 while design of
the new, significantly stronger actuator than existing one was
required. The design was based on the analysis of the neces-
sary
control forces when handling the valve to the medium full
flow (saturated steam, 270°C, 4.7 MPa). The technical solution
also had to meet a number of additional requirements:
∫ control air pressure 4.5±0.5 MPa,
∫ emergence closing stroke to medium full flow in max 5 sec,
 opening stroke in 60 sec,
∫ compliance with qualification requirements, ie. seismic re-

sistance test and test of emergency closing to medium full
 flow,
∫ detail design of the pneumatic supply and control system
 with regard to limited space,
∫ the operational specifics taking into account in the design of
 the seal system (the valve is not manipulated during normal
 operation conditions).
Basic design
In the first step, the basic parameters of the pneumatic system 
such as the diameter of the pneumatic cylinder, the volume
of the air tank, the control valve, the pneumatic supply
flow diameters as well as the orifices in the system were desig-
ned. In the next step components of the system based on the
strength calculation projected to the detail design with respect
to operational specifics, spatial restrictions on site and
future serviceability of the actuators.

Construction
In accordance with the customer‘s requirements, the pneu-
matic actuators were made of stainless steel. The basic para-
meters are shown in Table 1 and the design of the pneumatic
cylinder is illustrated in Fig. 1. In addition to the pneumatic
cylinder itself, the detailed design also includes the seismically
resistant constraint of the pneumatic supply and control
system components on the valve. The resulting design for se-
rial production was slightly modified based on the results of
prototype testing.
Prototype, tests, qualification
The design parameters were confirmed in a wide range mea-
surements/ tests of prototype. The measurements consist of
the preparatory phase of the qualification process that was
on the prototype of the MSIV as a whole. The assembly of the
MSIV was subjected to the seismic test and to the functio-
nality
test of emergency closing to medium full flow.

Manufacturing, supply
Serial production of 36 high pressure actuators, including
components of pneumatic systems, was performed after su-
ccessful tests and prototype qualification. The supply of the
system was comprehensive: it included a clutch, a stem and
other parts needed for the reconstruction of the valve. Of cour-
se, the delivery included documentation according to custo-
mer requirements (technical, proof, qualification and accom-
panying technical documentation).

Installation in-situ
The supplied actuators were installed by our own capacities
as the part of the MSIV’s upgrade in-situ in the nuclear power
plant. Their functionality has been tested on-the-spot as part
of pre-complex and complex functionality testing.



Fig. 7 Serviceability test: dismounted cover of pneumatic actuator.

Obr. 8 Serviceability test: detail of piston rod guide
in cover of pneumatic actuator.

Fig. 6 Pneumatic actuator, installed in-situ on a MSIV
in a nuclear power plant.

Parameters of high Pressure Pneumatic actuators for msiV Dn450 a Dn500

DESCRIPTION DN450 DN500

Diameter [mm] 450.0 500,0

Stroke [mm] 465.0 515,0

Materials

Pressure parts 1.4541 1.4541

Piston, piston rod 1.4057 1.4057

Cylinder bolting 42crmo4 42crmo4

Guiding bushing bronze bronze

Sealing Viton Viton

Design and operational parameters

Design pressure [MPa] 6.5 6.5

Design temperature [°C] 110 110

Operational/accident pressure [MPa] 5.0 / 6.4 5.6 / 6.4

Operational/accident temperature [°C] 60 / 100 60 / 100

Parameters of actuator 1)

Air tank volume [lit] 300 350

System air pressure [MPa] 4.5±0.5 4.5±0.5

Required closing force [kN] 373.5 457.6

Closing stem force at minimum
air pressure [kN] 459.1 539.5

Closing time [s] 3.2 3.6

Opening stem force at nominal
air pressure [kN] 695.5 867.1

Opening time [s] 60 60

Note
1. The parameters introduced in the table are the result of the design of the pneumatic supply and control system (air tank vo-
lume, control valve, air distribution system, orifices diameters, etc.), i.e. rather the previously designed overall system than the
pneumatic cylinder itself.



Extended service life
cylinder with allowance for
later re-honing

Designed for extreme environmental conditions
high quality stainless steel design
with controlled chemical composition

Fig. 10 Testing of the pneumatic cylinder prototype for the control parameters. Compliance check of proposed

and achieved closing times.Fig.9 Pneumatic actuator design.

Guiding stability
robust design of piston seals
and guide while achieving
simple serviceability

Robust design
designed for support of air
tank on cylinder

Extended service life
cylinder with allowance for
later re-honing

Easy serviceability
pneumatic cylinder retracted
with high-strength bolts

Designed for extreme environmental conditions
high quality stainless steel design
with controlled chemical compositionVibration safe design

securing of bushing for heavy duty
applications

Long operating life of guiding
guiding the piston rod in a bronze
bushing

Designed for high force transmission
high-strength stainless steel
piston and piston rod


