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On-line safety valve testing Technology

To ensure safe and reliable operation of plants processing, their critical components have to be properly maintained and
tested as a routine, also particular care should be taken for safety critical components such as pressure relief valves.
The conventional approach would involve removing these from the plant, testing in the workshop and inspecting,
repairing, readjusting and final testing (whatever necessary).

The alternative is to perform the testing on site & on-line while the plant is operating. For this purpose the additional
defined force should be exerted on the safety valve spindle to open the valve. While pulling the spindle the force, spindle
lift and system pressure should be recorded and the “opening” point (force) determined. Provided that the force
necessary to open the valve, the effective cross-section of valve orifice/disc and the corresponding pressure in the
system are known, the popping up/opening pressure can be determined then, if necessary the safety valve can be
readjusted and/or repaired on site. The result is considerable reduction in maintenance costs.

To perform this kind of testing, the appropriate test device has to be available.

T.D. device features & benefits

Our response is T.D,, the fully automatic device for on site & on-line testing of safety valves. Since more than 20 years,
it is regularly used in Germany, Sweden, Slovenia, France, Austria, Finland, India, Iran and many other countries.

T.D. is a microprocessor controlled system that uses high performance sensors to test safety relief valves automatically
to determine the opening pressure/set point. The testing system's design, use of highest quality components and
meticulous quality control result in high accuracy and reliability. T.D. is portable, can be used for any plants in the world
and applies almost for all kind of safety valves.

The most important features are:

Automated testing procedure

Electric motor drive for spindle lift

Lift force up to 50 KN

Multiple safety interlocks to protect the valve and the device from damaging
Data acquisition system with adjustable sampling rate

Storage of test and valve data

Up and down- load of data to / from external data base

Manual / automated reseat capability interchangeable pressure and force sensors
Universal application

Manually & automatically controlled reset

Instant report printing

Simple handling and operating
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The results are:

Reduction of plant shutdown duration

Increase of plant availability

Reduction of operation and maintenance costs
Improvement of maintenance & spare management
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The proposal

“IWTT Co.” can assist you by providing you with the benefits and the advantages of this testing technology. We use this
device and a team of experienced technicians to test your safety valves of any kind, whenever you need it. We will be
glad to provide you with any additional information may you need and we would be more than pleased to demonstrate
our equipment in operation at your plant.

For further requirements or any assistance, please do not hesitate to contact us.
With best regards,
International West Technology Transfer Co. (IWTT Co.)
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Why “on-line” valve testing?

e Testing is performed on real conditions:
Temperature, real working media, system accumulation,
so that accuracy of testing result is high.

e Highest accuracy through digital technology. E L

o Avoiding emergency shutdown for test purposes. TS'; e~

o Testing with T.D. reduces production loss, fuel costs i 1 "

and expands plant lifetime through reduced material ﬁ e o
stress, since it is not necessary to raise system pressure. ',; 5 @” 3\ \ { -
e With testing without removing valves, we save lots of : r

time. | y‘

® Maintenance of valves on hardly accessible and
distant regions is easy.
o Welded in valves can be adjusted without removal
from the line, so no cost for weld inspections and
expensive procedures.
o Damage reducing, like valve seat erosion or water
starvation in boiler tubes.
o T.D. improves the environmental conditions by:

» Reducing noise levels

» Reducing fuel consumption.
® Inspectors and responsible people fully place their
trust in the testing results of T.D.; there is no danger of
manipulation with resultants. The testing report is also
equipped with all real resultants and diagrams with
testing date and time.
o Testing includes relief and safety valves.
o Testing at any location even in ex-safe areas.

T.D. is designed to test installed spring loaded
proportional or full life safety and relief valves
even during production times (on-line).

A complete and final report is recorded
simultaneously and printed immediately after the
test. The required space over the valves spindle for
mounting the light T.D-rack (see picture above) is only
300 mm. This enables the user to test safety valves
in difficult and restricted position. A smart electronic
unit from a distance up to 100 meter away controls
the test itself
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Basic Concepts

Some fixed mounted safety valves can only be tested by
rising the system pressure to opening conditions. This
procedure stresses all related components and shortens
lifetime, using T.D. this method can be avoided. Sections
of a plant do not have to be shut down for testing safety
valves any more. T.D. can be used on-line during normal
operation times. All test and valve data can be managed
on a wine 95 PC and upper. Using the T.D. database
enables a comfortable handing of all valve related data
and information. As T.D. database is able to communicate

with all SQL ready database system, existing resources
can be used further on extended with the test data of T.D.
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T.D. is composed of two operative parts:
The first part is CONSTRUCTION system with

Planetary reducing gear
Electromotor

Worm gears

Moving lift screw

Force sensor

Sensor of the lift
Clamping head
Gimbals.
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And the second part is
ELECTRONIC SYSTEM WITH:

1. Metal housing

Graphic LCD display

Basic function buttons
Numeric buttons, start, stop
Main switch for ON/OFF
Ex. Connections

N o o bk wDN

Printer.

The device is prepared immediately after having
turned on the switch on electronic box

We can manipulate with T.D. from electronic box
or from PC computer. We can do the measuring
without the standard electronic connection with
accumulator charging.

Standard maximum force on T.D. basic version is 50 KN.
Operating electronic temperature is -20 to 75 degree
Celsius, which is important for testing on the field in winter
or summer.
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Technical data

Calibration and self protection

For accuracy of measurement, T.D. offers

the internal calibration and accuracy

indication

of the most important measure parts.

With electronic and physical calibrators, we can
check activity of:

» Zero calibration of force
» Internal electronic device indication
» External force indication

T.D. includes an interface and electronic

detector. All Hardware damage.

J , 1
T.D. has a number of features to prevent : ek Il Al L T—'ﬂ
any damage to the testing system, as well as:

» Rig damage protection

» System, valve and motor overload protection
» Overheating protection

» Power monitoring

»  Maximum lift limitation.

Software and data base

All testing protocols can be transferred to data base on PC.

Data base automatically warns us for further testing. Before
next testing all data are transferred to the electronic box.
We can start with the test immediately.

We can also manipulate with T.D. directly from personal

computer.
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Before starting any testing, we must determine:

Location of safety valve

Accessibility and visual examination of safety valve
Mounting possibility

Surrounding temperature

Presence of any dangerous or explosive media
Possibility of securing the test location.

S e o

All the safety measurement for the relation of testing
must be assured (as prescribed by the law and internal
owners safety measurement policy).

For correct and safe testing of safety valves, we must
also examine:

»  Existing documentation of safety valve
» Existing documentation of the system which is

protected by the safety valve
After examining all the technical characteristics, we can begin
preparing the T.D. device by following order:

A.  Removing the seals, only those which are not
allowing to perform the testing

B.  Removing carefully the cap of safety valve

C.  Placing T.D. on safety valve.

All operations of T.D. are guided from electronic unit which

must be connected with the multiword cable to the electromotor, force sensor and sensor of lift.

When testing during the system operation, we exchange the existing manometer with a pressure sensor or manually
enter the momentary pressure of valve in the system.

All the commands and data are intervened over basic functional buttons, or transferred from the personal computer.

We determine the sensor of force on the basis of data, which the system has calculated after entering the middle seat
area and set pressure of valve. When we have connected the electronic unit to the 220 V inlet, T.D. is ready to use.
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On-line testing procedure

By pressing START button, we start the program for test-
ing and construction motor starts to move.

When the construction starts to strain, we can record the
increase of force and lift.

When valve opens, the pressure in the system starts

to drop down. On right side of LCD we can observe all
numeric values of parameters for every moment.

When valve opens, force increases with less intensity
and pressure is falling. Lift is increasing faster.

A few seconds after, we then press the START button
again, moving screw starts to move down and complete
construction is unloaded.

When parameters of force and lift are zero, we stop the turning of motor by pressing STOP button.

After the testing is finished, three diagrams show up on display. We can easily determine the opening point of safety
valve.

We can print the report immediately with all the necessary technical data, (resultant and graph).

We can also store 40 reports in electronic box or transfer them to the data base in personal computer.
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Our reference list in Iran
e Oil and Gas Refinery:
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Sepahan Oil Co Abadan Oil Refinery Shiraz Oil Refinery Bandar-Abbas Oil

refining Co.
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Fajr Jam Gas Refinery

Tehran Oil Refinery Co. IRANOL Co. Tabriz Oil Refinery Co.
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Sarkhoun Gheshm Gas
Refining Co.

e Oil And Gas Production
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Iranian Offshore Oil Co. Gachsaran Oil and Gas Maroun Oil and Gas Karoun Oil and Gas
Production Co. Production Co. Production Co.

A



International West Technology Transfer Co.

s
.
-

PetroChemical
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Faje Petrochammical Company Khouzestan Amir Kabir Borzouye Petrochemical
Fajr Petrochemical Co. Petrochemical Co. Petrochemical Co.
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Basparan Petrochemical  Ab nirou Petrochemical Bandar Abbas TondGouyan
Co. Co. Petrochemical Co. Petrochemical Co.
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e PowerPlants
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Arak Powerplant Isfahan PowerPlant
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Yazd Power Generation Management Co.

Khayyam Powerplant Yazd Power plant
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Fars Powerplant

Montazer Gha’em
Powerplant

e Other Industries
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Barez Tire Co.

Neka PowerPlant
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Kavian Steel Co. Yazd Tire Co.

DMT Isfahan
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Iranshahr Powerplant
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Zarand Powerplant

Be’sat Powerplant
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Shariati Powerplant

Saba Ti?eraord Co.
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