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ABSTRACT

Reliability study for partial stroke test (PST) of emergency shutdown valves
system (ESD) is a collaboration project between Universiti Teknologi
PETRONAS (UTP) and PETRONAS Group Technology Solution (PGTS).This
report will present the process of testing of the controller for Partial Stroke Test
(PST) system provided by vendors and to perform Full Stroke Test (FST) using
Programmable logic Controller (PLC). More specifically the test is to seek
verification that FST could override PST. This project is divided into two phase,
without and with medium phase .Most of the first phase testing had been done by
previous seniors and for this semester, improvement will be done by doing PST
on real medium (process element) and also performing destructive testing for the
ESD valve. In this report, the author discusses on the project progress for Partial
Stroke Test (PST) and Full Stroke Test (FST) together with test rig design and
simulation for 2010 Phase. The author also includes result and analysis from AFT
Fathom software simulation to verify the design before test rig construction

started.
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CHAPTER 1
INTRODUCTION

1.1 Background of study.

Emergency shutdown system (ESD) is a response system that will act in plant
in order to protect people, instrument and environment whenever unnecessary action
happened on the field that will cause danger to people or caused production profit
suffered a bad influence such as power trip or system became unstable. Most of ESD
system involving safety valve action to have either sudden close or sudden open
response when emergency situation happen. Emergency situation could occur in the
form of gas leak, tank overpressure, power trip and many more. Application of ESD
system is very broad all around the world among the oil and gas industry specifically

and also in generation plant generally.

This project will specifically use SIL 3 emergency shutdown system. Safety
Integrity Level (SIL) is defined as a relative level of risk-reduction provided by a
safety function, or to specify a target level of risk reduction. In simple terms, SIL is a
measurement of performance required for a Safety Instrumented Function (SIF). Four
SILs are defined, with SIL4 being the most dependable and SIL1 being the least. A
SIL is determined based on a number of quantitative factors in combination with
qualitative factors such as development process and safety life cycle management.
The requirements for a given SIL are not consistent among all of the functional safety

standards.



1.2 Problem Statement

Turn-arounds (TA) - The planned, periodic inspection and overhaul of the
units of a refinery or processing plant - are being planned further apart, ranging from
3 to 5 years. The Full Stroke Test (FST) and functional test for ESD could only been
done during Turn around where there is no process flow and no product. The inability
to conduct FST within the required period, causing safety issues to arise due to ESD
valves being stuck in position due to the very long period in one fixed position. A
number of failures in PST around the world have given rise to concerns on the
reliability of PST. The facility is meant for comparison and verification of the
technology used for PST of ESD valves. The work includes test rig simulation and
the development of the controller to execute the FST and PST sequences, data mining

and analysis.

Part of the simulation is to observe and analyze the effect of PST to process
medium, whether it effecting the production. During PST, partial stroking could
affect flow and pressure of process medium hence could affect the entire production.
As partial stroke only involving small percentage opening adjustment, the effect to
production assume to be less significant hence the purpose of simulation and PST on

test rig is to prove this assumption.



1.3 Objective and Scope of Study

The main objective of this project is to continue and improving of the
previous project. For this 2" Phase, destructive testing will possibly be
conducted. PETRONAS is going to upgrade the testing facility with real medium
flowing through the valves during testing to permit more realistic testing be
conducted. The results will be utilized by PETRONAS in developing the
PETRONAS Technical Standard, as well as verifying the capability of the valves’
and its software reliability as claimed by the vendor. The main focus of the 2™
phase is to design and testing a system for PST and FST with real medium

flowing through the valve.

As PST test rig is under construction, for Jul 2010 semester the project will be
focusing on extensive simulation result analysis for test rig model. A piping base
software AFT Fathom will be used to simulate and observe the fluid behaviour as
PST performed.

The scope of studies will be:

a. Hysis software manual and simulation
b. AFT fathom software manual and simulation.
c. Detail proposed design inspection and verification.

d. Study Valve datasheet for simulation purposes

The objectives will be:

To check vessel capacity

o &

To check pressure drop cause by PST valve action

o

To check test rig capability handling destructive test.

o

To do a transient simulation using specific time range and water
level

e. To get relationship between valve opening and pressure drop



CHAPTER 2
LITERATURE REVIEW

2.1 Emergency Shutdown System (ESD)

Emergency shutdown systems are designed to detect any abnormal condition
and ensure a rapid return to a safe condition by shutdown of a part, or whole, of an
operational plant, as may be necessary. In an emergency situation the system shall
eliminate potential ignition sources and reduce the consequences in the event of a
leakage. The system shall include manual activation form strategic points and

automatic activation from the fire and gas and critical process shutdowns.

An emergency shutdown system is a standalone system, totally independent,
but report to, of any control system. A modern plant has its control systems split into
Fire & Gas, ESD and DCS. There can however, be a sharing of information from the
Fire & Gas and ESD to the DCS system. Any failure of the ESD system resulting in a

failure to be able to safely monitor the plant must result in an immediate shutdown.

2.1.1 Emergency Shutdown Valve

Emergency shutdown valves or sometimes called as safety valves are crucial
in maintaining process in a safe condition. It does used to protect processes personnel
and the environment against process disruption. These valves are the final line of
defence and are critical to minimizing the chance of potential disaster during process
upset. It is an actuated valve placed in pipeline used for isolation of process unit from
an upstream and downstream inventory upon activation of the process unit alarm and
shutdown system. In this project two valves might be used as shut down valve which

are Ball and Butterfly valve.



2.1.2 Ball valve

Ball valve is a valve that opens by turning a handle attached to a ball inside
the valve. The ball has a hole or port, through the middle so that when the port is in
line with both ends of the valve, flow will occur. Otherwise when the valve is closed
the hole is perpendicular to the end of the valve, flow will blocked (refer figure 1).

These valves allow for shut-off or purposes of control.

End view of the ball within the valve at different

stages of rotation
Stem seals = Valve Valve Valve
tem fully open %2 OpEn fully closed

Fluid passes
freely through
the orifice

Figure 1 : Ball valves

2.1.3 Butterfly valve

A butterfly valve is also a quarter-turn valves. The valves are a metal disc
mounted on a rod. When the valve is closed, the disc is turned so that it completely
blocks off the passageway. When the valve is fully open, the disc is rotated a quarter
turn so that it allows an almost unrestricted passage of the process fluid. Compared
with ball valves, butterfly valves do not have pockets to trap fluids when the valve in
the closed position. They can control various substances of air, liquid or solid currents

and are situated on a spindle that allows for flow in a single direction.



Figure 2 : Butterfly valve

2.2 Partial Stroke Test (PST)

ESD valve partial stroke testing (PST) is a method whereby a portion of the
valve assembly is tested at a more frequent interval than the full test rate. The main
advantage of partial stroke testing is that it will provide a measure of confidence that
a valve is not stuck in one position. This has both a preventive and corrective aspect.
The valve movement can dislodge any dirt build-up to help prevent sticking. If the

valve is already stuck, the test will detect it and corrective measures can be taken.

2.3 MASONEILAN SVI® Il ESD

For this project, PST Masoneilan device will be used. The SVI® Il ESD
can be implemented using a 4-20mA signal, 0-24Vdc or a combination of
both. The single 4-20mA solution is most desirable as it is SIL3 capable while at
4mA, allowing the device to execute the safety function while active. Substantial
benefits are realized in capturing shutdown events, allowing continuous HART
communications during a trip and facilitating local panel annunciation using the

built-in discrete outputs.

In terms of PST execution, the following are available: local LCD display, remote
HART access, remote use of 4-20mA analog signal, and finally, built-in scheduler
functionality. The SVI Il ESD automatically captures the PST in its non-volatile
memory and stores the analysis. Two signatures can be stored, allowing the
Valvue ESD Lookout software to automatically and regularly synchronize its

database with field data. This software can be standalone or integrated.



Logic Solver

Output
Pressure

Hall Sensor / True Position Feedback

Figure 3 :PST device

2.4 Probability to Fail on Demand (PFD)

By not having PST, The probability to fail on demand (PFD) can be calculated
using the dangerous failure rate (AD) and the testing interval (TI). The mathematical
relationship, assuming that systematic failures are minimized through design practice,

is as follows:

PFD =D * T1/2

The equation shows that the relationship between PFD and Tl is linear. Longer test
intervals yield larger PFDs. For the purposes of illustration, a dangerous failure rate
of 3.03E-06 failures per hour will be used. The valve failure rate varies with type,
size, and operating environment (e.g., process chemicals, deposition, polymerization,
etc.). The reader should determine the appropriate failure rate for the specific

application.

The PFD, based on the 3.03E-06 per hour failure rate, is shown in table 1 for various
testing frequencies. As expected, the valve performance at a 5-year testing interval is
not the same as the valve performance at a 2-year testing interval. Reliability data for
operating equipment provided justification to extend the turnaround period, in many
cases by a factor of three or more. However, the impact of longer testing intervals on

standby devices, such as block valves, was not evaluated. Longer turnaround



intervals result in improved financial performance. The side effect is increased risk

of an incident due to lower performance of safety critical devices.

Table 1 :PFD base on year
Testing Interval PFD.yg
1 year 1.33E-02
2 years 2.65E-02
3 years 3.98E-02
4 years 5.31E-02
S years 6.64E-02
6 years 7.96E-02

2.5 Valve Failure Effect

The following table shows an overview of valve failures detected by Partial Stroke

Testing and Full Stroke Testing:

Table 2

: Valve failure mode

Valve Failure Modes

Mode Effect Test
Valve Body Leak Pressure test at
turnaround
Valve plug/seat Fail to close Pressure test / FST
Stem packing seized Valve stuck PST
Air line blocked Fail to close PST or FST
Valve stem buildup Valve stuck PST or FST
Air line to actuator | Sluggish response PST or FST

crimped

Debris retained in seat

Fail to close

FST / Pressure test

By having PST the possibility of ESD system failure could be minimize but in

the same time it could interrupt actual process plant and could affect production rate.

Below are some of the pro and cons of having PST.



2.5.1 Advantages of PST

e Provides predictive maintenance data.

e May allow extension of the full stroke test (FST).

e May reduce the need for valve bypasses.

e Valve is always available to respond to a process demand during the

test period (when properly designed).

2.5.2 Disadvantages of PST

e Tests only a portion of the valve failures (30% to 70%)

e Not applicable to tight shut-off valves.

e May increase spurious trip rate.

e Incorporates additional equipment with its own testing requirements
(Safe and dangerous failures).

e If PST always strokes 10%, buildup forms at 10% of stroke.

2.6 AFT Fathom 7.0

AFT Fathom 7.0 provides comprehensive, incompressible pipe flow analysis
and system modeling capabilities combined with ease-of-use. Addressing open and
closed loop systems, AFT Fathom includes a built-in library of fluids and fittings,

variable model configurations, pump and control valve modeling and much more.

More than just pipe flow analysis, AFT Fathom lets user build piping system
in software. Vary pipe sizes, pump curves, valve settings, fluid properties, operating
lineup and virtually anything that user can do with the real system could be done
within AFT Fathom, accurately simulating the individual system components and
their interaction. Whether designing new systems, modifying existing ones or
analyzing system operations, The ability to analyze alternates and the insight
provided by an AFT Fathom model significantly improves the quality of systems
engineering that can be achieve, leading to less costly, more efficient and more

reliable piping systems.



2.6.1 AFT Fathom Applications and Features.

System Operation

A system’s operating envelope can be fully explored by quickly and easily varying
system parameters and configuration. Overall system configuration can be change
including number of pumps in operation; pump speed, control valve settings, valve
positions, fluid properties, and virtually any modeling parameter. An AFT Fathom
model provides a realistic and accurate representation of the system’s characteristics
allowing testing under a wide variety of conditions long before committing to

hardware.

Coupled Thermal Analysis

Calculating internal heat transfer coefficients in conjunction with user specified
insulation, AFT Fathom determines piping heat transfer and the effect of varying
fluid properties from the resulting temperature change simultaneously with the flow
analysis. In conjunction with AFT Fathom’s heat exchanger modeling capabilities,
cooling or heating system model becomes a comprehensive fluid and thermal

analysis.

Pipe Sizing

AFT Fathom’s extensive capabilities for friction modeling include pulp & paper and
non-Newtonian fluids. The software also provides the comprehensive output details
of the contribution of individual line losses to the overall system. Visual Report’s
color-coding by selected criteria clearly illustrates individual lines in the context of

the entire system.

10



Pipe Specifications

Pump Selection

Mumber: 28 Upstream Junction: 28
e |F'ipe j Downstream Junction: 24 Cariee]
Copy Data From Pipe... | j Jurmp...
_ e |
Fipe Mode| Fittings % Logses l Insulation l Design Alerts l Optional l Mates l Status l
Size Length
Fipe Material: |PVEI j |9_45 |meters j
Pipe Geometry: |Cy|indrica| Pipe j
Size: |2 inch j
Tupe: |sDR13.5 |
Inner Diameter: |2.D23 | inches j
w | | Il
c | | I
[ 1D Reduction [Scaling):
Friction Model
Data Set » |Absolute Foughness j Load Default
i Unspecified
I - = [0.00008 inches |
Figure 4 :Pipe specification

Pump’s parameter could be adjusted according to system. Pump modeling capability

includes parallel and series pump operations, flow vs. head, varying pump speeds and

viscosity corrections. Able to import external databases, AFT Fathom allows the

system engineer to quickly evaluate a large range of potential pump selections.

Pump Specifications

—

Murmber:

Mame: |F‘ump

Database List: |

Upstream Pipe: 1
Downstream Pipe: 3
j ) Cancel
J Elewation
-
Inlet: |U |inches ﬂ Jurnp...

Copy Data From Jct... |

Pump Model
" Pump Curve
¢ Volumetric Flow Rate Fiwed
" Mazs Flow Rate Fixed
" Head Rise Fixed

" Pressure Rise Fized

Purnp b ode] l Wariable Speed | [ Transient l Optional l Cosgt l Motes l Status l

NPSH ———
Outlet: v Same as Inlst Reference:

Help

Fived Flowrate: |45 |Iiten’min j
Marminal Efficiency: | |F'ercent ﬂ [optional]
Nominal HPSHR: | |feet ﬂ [optional]
Figure 5 :Pump specification
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Control Valve Selection

With comprehensive output and ease of changing component specifications,
determining control valve capacity and insuring adequate pressure drop is greatly
facilitated. AFT Fathom goes beyond this by simulating pressure and flow control
valves so that interaction with the system can be tested in the design stage. The valve
summary report displays effective Cv and K factor values for all valves in the system.

Valve Specifications

Number: 12 Upstream Pipe: 12 akK.
Name: |Test Valve j Downstrean Fipe: 13 Cancel
| J Elexation 4
Databage Lisk: A
- Inlet: |0 [inches | Jump...
Copy Data From Jet... -
| J Outlet: [+ Same as Inlet %
Lozz Model l [F Trangient ] v Optional ] Motes ] Statuz ]
Walve Data Source
" Handbook Data
' User Specified
Logs Model
™ Cw [Constant] v
e K Factor [Constant] ("
" K Factor [ ariable]
" Hesistance Curve
K 2303855
Basis Area for Loss Model
|Upstream Fipe j
| J [ Exit WValve [optional)
B aze Area from Pipe 12:
0173679 feet2 [D = 5.643 inches) O - | | J
J i | | =

Figure 6 :Valve Specification.

AFT Fathom Add-on Modules

=

XTS-eXtended Time Simulation to model dynamic system behavior

2. GSC-Goal Seek and Control to automate the determination of input
parameters that will yield desired output values and simulate control functions
within systems

3. CST-CoST calculations of pipes and components

The AFT mode that will be wused for the project is XTS-
eXtended Time Simulation to model dynamic system behavior of PST in real time

operation.

12
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CHAPTER 3
METHODOLOGY

3.1 Procedure Identifications

Perform PST (phase I) and
prepare for phase 11

A 4

Start Phase |1 of Project

!

A

Design Process to build mini plant

A 4

Simulate design

NO

Design acceptable?

YES

A

Build mini plant

NO

Mini plant completec

YES

Design Procedure for Destructive
Test

v

Perform Destructive Test (PST
and FST)

Figure 7 : Flow Chart of FYP1 and FYP2
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3.2 Hardware Configuration

This project involves eight valves from four different manufacturers. These

valves swill be controlled by a Programmable Logic Controller (PLC) and Personal
Computer (PC). The PLC is needed to execute the Full Stroke Testing (FST) as set in

the sequence requirements. Thus, it is important to develop the right hardware system

between input and output devices. A complete wiring connection will ensure the

communications between all devices are successful. The diagram below shows the

hardware system for this project.

PLC
PC Mux : Reserve
................ al
Figure 8 : Hardware connection between the valve, PLC and the PC
Table 3 :Valve manufacturer
FISHER Ball FISHER Bultterfly valve
Valve
METSO Ball METSO Butterfly valve
valve
MASONEILAN MASONEILAN Butterfly
Ball valve valve
- ROTORK Ball - ROTORK Butterfly valve
valve

Rotork valves introduced during January 2010 semester and not included in

the initial design configuration (Refer appendix A and B). Rotork valves will be part
of 2" phase PST test.

14



PST performed by following a set of procedure (Refer appendix D) that has

been prepared during January 2010 semester (phase I).

3.3 ESD PARAMETERS

Result from PST and FST will be evaluated based on this criteria:

a.

PST Travel

The allowed valve travelling movement from it full open position
condition to the partial close position and measured in percentage
of travel. A typical value is 20% and the maximum allowed is
30%, and for Masoneilan valve it is from 5 % to 30% range. The

greater the travel rate, more accurate the result from PST will be.

Minimum Pressure

Minimum pressure is the allowed reduction in pressure level in the
valve actuator in order to achieve the desired PST travel position.
This value depends on the spring range and the valve/ actuator
hysteresis and the data collected from software and also can be

seen in graph displayed.

Maximum Time

Total time measured for doing the PST testing. It is also defined as
allowed amount of time in seconds before the PST test aborts.
Maximum time = (Travel Range x 2 x PST speed) + Dwell time +

5 seconds

PST Speed
PST speeds indicate how fast the valve operates and is measured in

% travel per second.

Dwell Time
Dwell time is the amount of time in seconds between the down
ramp and the up ramp of valve stroke and is displayed after the

testing is completely done.

15



f.  Friction(Psi,Kpa,BAR)
High limit for high alarm threshold and Low limit for low alarm
threshold.

g. Breakout Limit
The Alarm threshold set up for valve breakout force that is

required to move valve from initial position to the start movement.

h. Droop Limit (PSI,kPa or BAR)
The alarm threshold for air supply inlet droop. This alarm is set if
the analyzed Air Supply Droop from the PST test is more than this
value, indicating a possible clogged up air filter in the air set or
lack of volume feeding the SVI Il ESD.

3.4 Design and Construction

One of the requirements for PST by PETRONAS Group Technology Solution
(GTS) is PST done in real medium will have only small effect on process medium or
production. Test done in real medium could also ensure that PST could be performs
90 days without fail as in first phase. So new test rig with real medium flow through
valve need to be designed. Bellow is the proposed design for the test rig and

contractor’s scope for the construction process.

3.4.1 Design

3.4.1.1 List of valve:

Table 4 :ESD valve size
Brand Ball Valve Butterfly Valve
Fisher 6 inch 3 inch
Masoneilon 6 inch 4 inch
Metso 6 inch 6 inch
Rotork 6 inch 6 inch
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3.4.1.2 Test rig design

unction has to be welded.

Fluid: Water

QOperating Pressure:
1bar

Junction has to be welded.

Figure 9

Pump rating:45l/min
Tank size:1 m in height and 0.25 m in radius(0.1963 m3)

Detail Calculation (ensure flow continuity):

Volume for 2” pipe diameter
r=1"=0.0254m

1=05+05+025+025+3+3+025+025+1+24 =11.4m
A = mr? = 11(0.0254)2 = 0.00203m?
V = Al = 0.00203x11.4 = 0.023142 m?

Volume for 6” pipe diameter
r=3"=0.0762m

[ =(0035mx6)+ 1.4+ =3.5m

A =nr? =m(0.0762)% = 0.01824m?
V = Al = 0.01824x3.75 = 0.06384m3

Viotar = Vo + Vgr = 0.023142 + 0.06384 = 0.086982m3
The output discharge of the available pump is 45 l/min = 0.0457"3/

min

= Volumetric flow rate,V

17



.V
V=-—
t
_V _0086982 oa . _ 11c08s ~ 120
TV 0045 T R E A

ttesting = 80s
#Total time required =t + t;o5ting = 120 + 80 = 200s = 3.333min

&~ minimum volume tank required = = 0.045m3/min x 3.333min

= 0.14985m?3

piping

Check back the volume of the tank with the specified r and h
Viank = Tr*h = m x 0.25%2 x 1 = 0.1963m3

Thus the size of the tank is valid because

Vtank > Vpip ing

0.1963m3 > 0.14985m3

3.5 Software Simulation

Two main simulation softwares relevant to this project for simulate piping
flow design:
i. Hysis
ii. AFT Fathom

The simulation process will be focusing on using AFT Fathom rather than
Hysis software as Hysis focused more on chemical reaction.As we use water as main
flow material and not involve any other chemical process, AFT Fathom piping
software is sufficient enough. Simulation using Hysis also tedious and complex as
data on process material such as temperature, pressure, flow and thermodynamic
properties need to be fill before entering simulation environment. AFT Fathom also

more simpler with user friendly graphical user interface (GUI).

AFT fathom can perform either steady state or transient state time base
simulation. For this project steady state simulation will be used to get test rig status
during either 100% , 80% or 70% opening. The result during steady state indicates
test rig condition when there is no PST or FST perform, work just like in normal plant

operation. Transient state is very useful when valve opening need to be varies
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according to times as in PST. Test rig condition during transient state simulation will
represent result when PST performed.

3.5.1 AFT Fathom simulation step.

The objective of the simulation is to verify whether the design could work
operate smoothly when construction process completed. The objectives of the
simulation are:

1. To verify volume of water tank could contain enough water to supply
the whole system when PST performed.

2. To verify pump’s flow rate sufficient to drive the fluid from tank to
pump and feed back to tank.

3. To observe the pressure drop effect caused by pipe constriction,
different pipe and valve sizing and PST performed.

4. To simulate PST on model design and observe the effect.

3.5.1.1 Steady state simulation.

Start by setup system properties, using water as medium and using drag and
drop process, connect each component by pipes with known length value (Refer

figure 10).Fill all required pipe and valve parameters based on design specification.

J25

~ Workspace
Shortcuts ...

P22 P21

C‘?I

E

P7 Pa

o O1E AUy ] i (ol S

Figure 10 : Full simulation Schematic

19



As only two main type of ESD valve used, valve model could be set to be
either butterfly or ball valve regardless of its manufacturer (Rotork Mesoneilan Metso
or Fisher) (Refer to Figure 11).

Valve Specifications @
MNurnber: 28 Upstream Pipe: 27 oK
Name: |Va|ve j Downstream Pipe: 28 r—
. Elewation Q
D atabase List: | j Lk ’U— m e,
Bz e k. | j Outlet ’— v Same as Inlet Help

Loss Model l Transient l Optional l Motes 1 Status l

Walve Data Source
+ Handbook Qg

Handbook D atabaze List Definitions
gbbreviations:

[C}= Crare
Diarmneter AR= Area Ratio = ldelchik
FPO=NEercent Open deq= degrees [M]= Miller

eq. [
| Butirtly, PO

Butt®ly, Plane disk - AR=0.92, 0 deg. (1)
| ButteWg, Plane disk - 4R=0.92, 10 deg. (1)

¢ Butterfl/Nlane dizk - R=0.92, 20 deq. (1]

Basiz Area for Loss Model

Upstream Fipe -

Figure 11 : Valve configure base on its type

i.  Set valve opening to 100% or 80% to observe how test rig will
perform when there is no PST performed or when PST performed.
ii.  Set output analysis parameter to be volumetric flow rate, pressure loss
static, pressure stagnation inlet and outlet and velocity.
iii.  Start the simulation by click Start button on menu toolbar.
iv.  After simulation process complete view output and choose quick graph

to view overall output parameter changes.

3.5.1.2 Transient state simulation.

Only a slight change needs to be done for Transient State simulation. Set
simulation to Transient at menu and set value of valve opening according to times.

Then set simulation time to be more than PST cycle so that effect of PST could be

observe .

Valve set to travel 20% in 60 second from 100% opening to 80% then return

back to original position. Three PST cycle will be simulate.
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[ Valve Specifications

Murnber: 12 Upstream Fipe: 12 oK.

Mame: ‘Test Walve j Downstieam Pipe 13 Cancel
. Elexvation

PEREERIE ‘ ﬂ Inlet: |0 inches hd dump

By BT ‘ = Outlet ’— v Same as Inlet Help

Loss Model [ Transient l\/DQtiona\ l Motes I Status 1

Transient S pecial Condition Transient Data
* Mone &+ Abzolute Values
" lgnore Transient Data " Relative To Steadp-State Valus
Initiation of Transient Dala Tz v
 Time " Dual Event Cuclic P‘T”l [SEC””‘jS]D E"1 o
" 5i i i
Single Event Diual Event Seguential 2 &0 an
] 120 100
4 180 20
5 240 100
E 200 20
7 360 100
g v

Edil Table w | (S Giagh.

[~ Bepest Transient

Tranzient

Figure 12 :Valve opening base on time

Junction J12 Transient Data
100
80
60
40
20
0
0 100 200 300 400
Time (seconds)

Figure 13 : Valve opening set by predetermine value
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CHAPTER 4
RESULT AND DISCUSSION

4.1 DATA GATHERING AND ANALYSIS.

4.1.1 PST and FST without process medium

Testing has been done for 90 day with 5 PST and 1 FST every day without
process medium condition. Result show that PST could operate in 90 days period

without fail.

Below is some sample result from the testing.

Ball Valve PST
r _
PST Summary E|
Walue Pass/Fail
PST Passed Flag Pazzed () Passed
Friction 318 () Passed
Breakout Pressure W () Passed
Drraop W a Failed
Spring Ranhge Laower |-4.62 |pper IW

Rezponze Time Exhaust |BE.05 Fill 1.E5
View Graph | Finish |

Figure 14 : Ball VValve PST summary
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Position (%)

105
100
Set Graph Scale
95
Select Additional Curve
90 Show Computed Result
a5 [ Show Data Points
80 ' Pog. vs Pres.
™ Pos. & Pres. ws Time
75 Exhaust Fill
20 25 30 35 40 45 50 55 pr Lo W u
. Curve || [ |
Pressure - psi

Curve || ||

SaveTaoFile | Expart to Excel | Capture to Clipboard | Cloge

Figure 15 : Ball VValve Diagnostic graph

Partial Stroke Test Result

Current Curve

Friction [pzi] 3180

Friction [%] 7322
LSpringR ange [psi] -4 520

|15 pringR anae [psi] Ja.enn
BreakAwayPressure [psi] 3185
Droop [pai] 11.120
RezpTimeE shaust[pzifzec) BE.050
FespTimeFillpzifzec] 1.650

Figure 16 : Ball VValve PST result
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Butterfly valve PST

|PST Passed Flag

| Friction

Freakuut Pressure

| Croop

Spring Range
Rezponge Time

Walue Pass/Fai

[Passed () Passed
[3538 (&)  Passed
[3.23 ) Passed
[15.638 @ Failed
Lower [5105  Upper [4738
Exhaust [853 Rl [11.95

[ Wiew Graph | Finish |

{PST Summary
|
I
i
|
|
i
|
|

Figure 17

Il SVI2 ESD - Diagnostic Graph

: Butterfly Valve PST summary

105
100
Set Graph Scale |
95
Select Additional Curve |
)
=
= 90 Show Computed Result |
=
=
L7;]
=
o 85 [ Show Data Points
80 * Pos. vs Pres.
" Pos. & Pres. vs Time
75 Exhaust Fill
25 30 35 40 45 50 55 60 pr Coe M o
. Curve [ | B
Pressure - psi Curve ™ ™
Savel oFile | Export to E:-ccell Capture to Clipboard | Cloze
Figure 18 : Butterfly VValve Diagnostic graph
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Partial Stroke Test Result

Current Curve

Friction [psi] 3535
Friction [%] 6.659

LS pringF ange [psi] 5105

|15 pringR ange [pzi] 47.330
BreakAwayPrezzure [pai)] 3.230
Diroop [ps] 15,635
RezpTimek shaustpzifsec) 26,300
RezpTimeFillpsidzec] 11.950

Figure 19 : Butterfly Valve PST result
FST+PST

Interval

Schedulg
1042742

Partial Stroke Test §

PST Trave

Minirnum Pressul

Partial Stroke Test

Partial Stroke Test

Monitor] Trend ] Eonfigure] Ealibrate] Diagnostics  PST lStatus] Eheck]

PST Schedule Ctiz o et
Diagnostics

@ Faled

Partial Stroke Test Complete

‘erfarm Diagn.

Load Diagn.
Historical iew

b axirmum Tim
PST Spee
_ Elapsed Time [Task):  00:01:34 -
Dwell Tk ) pced Time (Totall:  00:01:39 | | contiue
Enable Schedule v Tl |
Change Mode @ Mode: Nomal Exit Help
Figure 20 : Result of FST overrides PST
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During PST, valve will move from 100% to certain opening specified by user
slowly and will travel back to it original position (100%) in predetermined period of

times (Refer figure 15).

Upper Spring
Breakout Range

PST Range

Valve/Actuator
Friction/2

Minimum
Allowed
Actuator
Pressure
During PST

Figure 21 : Graph diagnosis

The result from Butterfly and ball valve is almost the same. The only different
is that butterfly valve has smooth movement with least amount of friction. Droop
limit is air limit pressure base on regulators. During 90 days simulation droop flag
show failed result for a couple number of days. Droop fail flag give indication that
there is not enough air supply volume feed to the SVI Il ESD. The instrument air line

could be clogged or there is not enough supply from air compressor.
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4.1.2 PST and FST simulation with process medium.

4.1.2.1 Steady State

Part of the simulation objective is to ensure that water (process medium) in
tank will be sufficient throughout the piping and the tested valve. This can be achieve
by simulate the mini plant base on the longest route for the liquid to flow (refer to
Figure 22). Theoretically if water volume is sufficient for the longest route, the
volume could be more than enough for the shorter length route.

J29

P21
52

P26

J12
TestValve

P1

J J28

@ P E P2a

Figure 22 : Longest fluid path route simulation

Result for this simulation shows that the water in tank is more than enough to
fill the longest route (Refer to table 5).As indicate in the table ,during steady state
condition flow rate fixed to 45liter/min .From the table bellow we could also
conclude that tested valve give slight restriction to water flow as water flow
throughout the route almost constant. As for the fluid velocity, there is significant loss

as it passing through 6 inch pipe.

V==

A
V=Velocity of fluid
Q=Flow rate

A=Cross section area

27



Table 5 :Simulation result

suNNzRe- & |§

dP Stag. (Pascals)

dH (fest)

dP Stag dP Stabic dP dH P Static | P Static
otal Total Grawity In Cut
feict] [psid] (pead) (feet] [psial | [psia)
539797 119539797 -1.27648 018755564 1469 1588
UOU472%34 000472534 000000 001094132 2063 2062
000001275 DODDO2YS  0.0000DD  0.00002350 20,38 203
000005701 0000051001 000000 0U000M1753 2037 2037
E000 000001275 000001275 0.00000  OU0OO002350 20036 2036
0000 -00SEETTE0  -DOSEEFTED  -0.07205  0U03S55%30 20049 2055
35433 58453532 SE4D915EZ  1.27648 1057004351 2053 1463
2000 005742243 0068742243 007205 0003555320 2061 2052
4.1.2.2 Transient state
Junction J12 Transient Data
100
% Opening
a0
150
Pressure
drop
100
0.05 /,\ /;\ /.\
0104
/ \ / \ / \ Head
loss
0.03
0.0z
0.01
0.00
i 2 4 A
Tirme (minutes)
Figure 23 :Opening valve relation with pressure and head loss
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Valve Junction 12 (Test Valve)

008

*As PST performed only
0.007 dH effect the process

| dH(stdystate)=0.033 |

dH (feet)

— +Base on % valve opening:
dH(average)=(dHmMax+dHmin).2 |dH(100%)=0_033 ||dH(70%)=0.064 ‘

0.00 1 1 } |
0 2 4 6 8

0.02

Time (minutes)

The result shows that PST has only minimal effect on process medium
pressure indicated by head loss and pressure drop. The PST effect could be view
more clearly by plotting medium properties (pressure and volumetric flow rate)
against pipe length starting from water reservoir. Below are some of the plotting

results: Velocity vs. Flow Length

Velocity drop as pipe
size change from one
segment to another

el (matarsimin)

Wl

Figure 24 :Velocity VS Flow length

Pressure Stagnation vs. Flow Length

‘ / Minimal \

| e
NP

Pressure Stagnation (Pascals)

1 3 12 13 20 21

Flow Length (feet)

Figure 25 :Pressure stagnation VS Flow length
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions.

Masoneilan Ball valve and Butterfly valve have both successfully tested in normal
lab condition without medium passing through the valve. This guarantee that PST
device SVI® Il ESD can work properly in 90 days period but without considering

process medium. The main findings from this project are as follows:

e The PST is a robust method to provide confidence that a valve especially
emergency shutdown valves will be at task to perform when needed

e The PST provide preventive, corrective and diagnostics aspect for valve

e A schedule valve maintenances and check-up is essential in dislodge dirt

build-up, sticking and maintaining overall valve health.

Design for second phase PST has been done and successfully simulated using
AFT Fathom software. Result show design acceptable and could proceed with

construction of test rig.
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5.2 Recommendations.

Some improvement can be made to the current design so that test rig system

more stable and PST could be performed effectively.

1.4 M jnction has to be welded.
im

/ \ 1m 0.25 '

Fluid: Water

Operating Pressure:
1bar

Junction has to be welded.

Figure 26 :Test rig modification

One of the improvements that can be added to current design is adding a
control loop between Pressure transmitter and on/off valve. This addition will ensure
overpressure would not happen if valve got stuck. Whenever pressure accumulate
reach the allowable limit pressure, on/off valve will act as safety valve and divert all

the liquid back to tank.

Another improvement that can be done is to have individual route or piping
for each valve so whenever any valve got problem others will not be effected.
Although this improvement can take a lot of space but it can ensure that PST could be

perform smoothly.

wor | SOEDRDEDROEIROED

+ on-off valve

Figure 27: Test Rig improvement
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SEMESTER 1

APPENDIX A
GANTT CHART

No Activities/Week
1 Selection of Project
' Title
9 Data Gathering on
' Title
Preliminary Report
3. 7
Submission
4 Conduct testing (FST
' and PST)
Detail Testing
5. Procedures
preparation.
Preparation for
6. L -
designing mini plant.
- Submission Of
' Progress Report
8. Seminar
9. Result Gathering
Submission of Interim
10.
Report
11. Oral Presentation
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SEMESTER 2

Activities/Week | 1

Data gathering
for simulation
software

Design analysis

Simulate design
using HYSIS

Simulate design
using
AFT Fathom

Submission of
progress report
1

Design
verification and
recommendation

Submission of
progress report
2

Poster
Exhibition

Submission  of
Draft Report

Oral 6-10 December 2010
Presentation

Submission  of 23 December 2010
Dissertation
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APPENDIX B
PST DEVICE CONFIGURATION

Masoneilan Ball

Positioner !
. A\ . 24 Vdc
DO
e e e e e __ NPT ____ 4-20 mA
AO
Y5 NPT
1A
1/2!.'
Masoneilan Butterfly
. ______»NPT__ _ __________2d 24 Vdc
¢ DO
= - e e D __aNPT _____ 4-20 mA
f AO
4 ¥ NPT
)
@ ‘ EA
- > Yy

e ["‘,—r". ' N

Actuator
| rctuator_§

36




APPENDIX C
HARDWARE CONFIGURATION

Ball Valvs l Ball Valve Ball Valva
Butterfly Valve Euttarfly Valve Butterfly Valve
BC 0
. FISHER METSONELES MASONEILAN
DvCsIs  |—
RCI VGE00
HART
MUK SVI-1II
ESD
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APPENDIX D
PROCEDURE TO PERFORM PST FOR MASONEILAN VALVE

1. Switch on the ISL switch on the Control Panel.

2. Check instrument air supply to the valve is in open condition.

3. To start using the program. Select and double click on WideField2 Icon to start
using PLC program-Wide Field Software by Yokogawa.

“'3:

fd
WideFieldz2

4. Select and click “Open Project” tab to open existing project file
@2 WideField2
FIEN Edit  Find{S) Yiew Online Debug/Maintenance Tools ‘Window t

Cpen Project(H). .. Chrl4+ShifE+C

ST " L/ | Z‘?l :jl 4
Save Project Ckrl+Shift+5
Save Project As Chrl+Shift+4
Downigrade and Save Project A+ kel
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5. Select folder “masotest” and click Open

Open Project

Project I (3 Fam3pit

~| « @ ek B

C)A1A0 [CIMETSO [ TESTING1 o
[C)FISHER EPsT [C)testing2
[C)FISHER PST [PsTY2 [ TIMERCAZ
CIMASO [C)SEPT2S_ 2 [ TIMERCAS
" [Chtest [C)vaLvEL
@ [C)TESTAZAL () wWFSample
= w >
2
Cancel
6. Then, Select ° " folder and click Open

Open Project

Project [ FISHER PST

GEEE

Open

Cancel
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7. Next, select “[EISIIER ~ folder and click Open

Open Project |E|E|

Project | () FISHER x| e & ef B

File Mame
FISHER PJT
Diate Changed
2010/04005 13:05:02
CPU Type
F3SPO5-0P
Title

Open

i

Cancel

8. Select and double click on “Component Definition”
@2 WideField2 [FISHER]

File Edit Find(5) Wiew Project Online
o | 28 [ 4 | 8] =
e[ H ] Hl ] o 2 o] a2

fme =1 6] [oom =1
E’] Project

EI{:I Executable program
ol F3SPOS-OP

D MWacro List
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8a.To test Masoneilan Ball VValve:

- Select “BALL” from “Block List”, click “Select” (which will appear under
“Block Name”) and then click “OK”

Define Program, Components

Mame of Executable FISHER

Configuration
o Setup ™ Mot Setup

User Loy Message Cancel

" Yez * ho

Component Blocks

Block No. | Block Name = | Block List
SCB
R e— e
2
3
4 Inzert
5
6
7
g -Delete

8b.To test Masoneilan Butterfly Valve:

- Select “BFLY” from “Block List”, click “Select” (which will appear under
“Block Name”) and then click “OK”

Define Program Componenis

Mame of Executable FISHER

Configuration

o Setup " hlot Setup

User Log Message Cancel

" ez

Component Blocks

Block No. | Block Name =] Block List =]
SCB BaLL
1 Ty

D00 | = [ LT | e | | D
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9. To download project file. Go to “Online”, select “Download” and click on

“Project”
@2 WideField2 [FISHER]

File Edit Find{3) Yew Project NeGEN DebugiMaintenance Tools  Window  Help

[ Ny e g Connect Alk+C j I___|_,_ T E
& a4 ][ 2= Disconnect AlE+D el 15 _l il H'—lalalﬁl
A b4 B | o e | Program Manitor.. Alb+R hd =1 BT T B S P
S e hes ks i
I_ Macro Moritar,,, Alt+r
IW'rite vl # |Iﬁ| Dot Device Monikar r
E] Project Registered Device Monitor(a) 3
Configuration Alk+H

EID Executable program
F3sP0s-0P

mll Component Definition
Configuration

% Comiman Tad Mame De
{:| Component Blocks

CPU Program InformationgJy
Common Tag Mame Definition{S)  Alk+G

Cperating Mode
Dowvenload. ..

Upload. ..
Compare File and CPUCZ). .,

R.OM Management

D Macro List
Extended Functions

10. The following prompt will appear and select “YES”

WideField2

\ ?) Cownload?

Yes

11. Next the following prompt will appear and select “YES”
WideField?

'? ) Connecting ko FA-M3, Do wou wish to continue?

oML

12. Next the following prompt will appear and select “YES” again.

WideField2

\ ? ) CPUis in Run ar Debug made, Swikch to Stop made?

Yes Mo
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13. Transferring configuration will start to download and the following prompt will appear.

Download

Program Mame  FISHER
Status Tranzferring configuration. ..
Destination COhi1 CPLU Mumker

Block Matme Imstruction Mumber.

Cancel

14. Wait until transfer configuration completed. Then, the following prompt will appear.
Select “YES”

Download

WideField2

Programm Marme

Status o] Download is compleked.
Switch ko Run mode?

Destination

Block Mame o

Cancel

15. Next, to start program monitor. Go to “Online” and select “Program Monitor”.

oy a= DebugfMaintenance Tools  Window Help
Conneck alt+C j I
Disconneck alt+D i
*

Program Monitor. .., &l_

Macra ¥

Device Maonitor

Reqgistered Device Monitar(h)
Canfiguration alt+H
CPU Program Informationg 1)

Common Tag Mame Definition{s)  Alk+G

Operating Mode
Download. ..

Upload...
Compare File and CPUZY. ..

R2M Management

Extended Functions
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16. Next, the following block will appear.
a) For testing of Ball Valve: Double click on “BALL” to upload the ladder diagram.

&2 Select Block {Active Block Monitor) M=

Block No. | Block Naipe Active  +|
« T - |

b) For testing of Butterfly valve: Double click on “BFLY” to upload the ladder diagram.

#2 Select Block (Active Block Monitor) =3
Block No. | Block Name Active =]

1 |

! ]

3

4

5

6

7

8

9

10

11

12

13

d- -
o | (]
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17. Upon successful uploading the ladder diagram will be displayed.

For Ball VValve as follows:

%% Monitor Block:BALL

00001
Power Failure Condition- 1st cycle- module 5
00002
WO0035
= !VVR‘TE| $n‘ s| 503‘ 1
00003
Upper Limit and Lower Limit Setting 4 & 20 mA 1st cylce
oooo4
WO0035
— | !WR‘TE| mnuu‘ E| Sau‘ 1
00005
!WR‘TE | 0‘ s| 541 ‘ 1
00006
M00033
— [WRITE [ pgngoy | 6l 1] 1
00007
00008
100002
— ! MOY | U‘ Do0001
ooo0s
100020
= | ! MOY | WDDDD‘ Co0o01
00010
¥00201
ooo11
100022
1 [ w0V | aono| pongos

For Butterfly VValve as follows:

&2 Monitor, Block:BFLY.

nooa1
MO0035
| [WRITE | sa o] oo 1
noonz
MO0035
| !WR‘TE‘ 1IJEIEIEI| 5| 55[|| 1
00003
[WRITE | ol s 5ol 1
noon4
MOOD33
- [WRITE [ pogon | 6l i 1
nooos
100002
- MoV DOOO0
R e
- MOY Do00D1
noon?
van202
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18. Ensure M00033, 100002, 100020 and M00033, 100002 for ball valve and
butterfly valve respectively are “Forced Set”. The symbol for set and reset is as
follows:

SET RESET

- |JF

19. Valve is put to open position to stimulate normal operation. To initiate opening of
the valve,
1. For ball valve :
- Right click at 100022 and select “Forced Reset”.

@2 Monitor Block:BALL

00001
Power Failure Condition- 1st cycle- module 5
ooooz
MO0035 |
H | { WRITE ‘ $n‘ 6| 503| 1|
00003
Upper Limit and Lower Limit Setting 4 & 20 mA 1st cylce
0ooo4
MO0035 |
H | WRITE | 10000] o e 1]
00005
[ wriTE | ol o s 1]
00006 : shit+Fs 1=
KO0033 Cancel Forted Setmese G
_|I Cancel All Forced SetfReset shift+F& WhRITE ‘ DO0oa ‘ 6| " | " |
word Data Change. .. F7
0000 Long ‘Word Data Change. .. Shift+F7
aooog : Start Online Editing Ale+E
100002
—— = ’ | mov_| o[ oosoot |
R Fird 3
[n]u]ujeln} Display 3 ‘
_|I|— Display Mode 3 1 MOY | 1DDDD| Doooo1 |
Qo010 File » -
Block Tag Mame Definition(3) Chrl+T
Local Device/Properties(a)... Alt+ERter
ooat1
100022 ‘
| | MoV | so00] pongot |
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2. For butterfly valve :
- Right click at 100020 and select “Forced Set”.

f
oooos
UPEWL
M_ -
oooo4 ¥ Tataln Cancel Forced SetjfReset F&
I_ Cancel all Forced SekfReset Shift+Fe
wiord Data Change... F7
aooos Long word Data Change. .. Shift+F7
Change Current Yalue of Timer/Counterik)... FS
Change Preset Value of Timer/Counter(M). .. Shift+F& —
oooos Start Online Editing Alt+E
K000 y
.I— Edit >
Find >
ooooy i
Display 3
Display Made r
ooons File: L4
o000 -
Block Tag Mame Definition{ 5y Chrl+T
Local Device/Properties(a). .. Alt+Enkter I~
ao, =] F'ostNegistered Drevice Monikar Alt+R.
o000
[ /
I /
0001 O —]

20. Then proceed to open AMS Valvue ESD Software. To start using the program.
Select and double click on “Valvue ESD” Icon.

Yalvue ESD

21. Valvue ESD Lookout window will appear.

ValVue ESD - Lookout - 2 x]
Taools  Help

Connected Devices | Plant Schedulel

DevicelD | Tag | Location [ LastPST | Nest PST [PsT |
B335463  OFFLINE OFFLINE

36. Stop Device Scanning

Click STOP to stop device scanning

[there may be a several second delay in stopping)

Mode=1130

Select |
Find by Tag |

Fe-Scan |

ValVue ESD

Exit Help |
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22. From ‘Valvue ESD Lookout’, go to 1)‘Tools’ menu and select 2)*‘Mux Reset .

ValVue ESD - Lookout

Burst Mode Control

/0N

ValVue ESD

1tScheduIe]
@' 2 !| ag | Location | LastPST | NestPST [psT |
— FFLINE OFFLINE 01/01/2006 00:00  N&, Pass

Select I
Find by Tag I

Exit I

Help

23. ‘Device Address’ popup will appear enter‘1’ value.
Then click “OK ™.

ValVue ESD - Lookout

Connected Devices I Plant Schedule |

37. Device Address

Device Address
Node:
o
ok |}
2 Cancel

ValVue ESD

DevicelD | Tag | Location [ LastPST | NextPST [psT |
W 63363 OFFLINE OFFLINE 01/01/2006 00:00  N/& Pass
8036594  MN_ESD_1 0211099651150 04/21/201016:15  04/22/201006:05 Pass

Select
Find by Tag
Re-Scan

Exit

Help
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24. Go to “Tools” then select “Mux Setup”.
alVue ESD - Looko =
Help| 1

Set Options
2 | I iulel

Mux Reset ag | Location | LastPsT | NextPST | psT |
FFLINE OFFLINE 01/01/2006 00:00  N/& Pass

Burst Mode Control

Select
Find by Tag
Re-Scan

ValVue ESD

25. The following “Multiplexor Setup” window will appear.
Key in following data to ‘Multiplexor Setup’ and click ‘OK” button.

35. Multiplexor Setup @

Tag |MU><

Descriptor IMUX

Retry Count E -Master Mode -
Preamble Count 5 " Primary Master
Sean Age Time |—30 " Secondary Master
[sec.) E
i~ Search Method - | Scan Option
| & Scomi
| 7 Polling Address 0 only S45sm00ng BER
. " ScanCmd1
| " One Device e s
can Cmi
| & Mulicrop " ScanCmd 3
/'—'\
( 0K ) Cancel
\‘“=/
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26. Go back to Valvue ESD Lookout dialog box and click “Re-Scan ”.

ValVue ESD - Lookout (=
Tools Help
Connected Devices | Plant Schedule |

DevicelD | Tag | Location | LastPST | NextPST [psT |

W 6335463 OFFLINE OFFLINE 01/01/2006 00:00  N/& Pass

Select
Find by Tag
ValVue ESD
|

27. Wait until all A, B, C and D LEDs on MTL 4842 ( HART multiplexer in Partial

Stroke Valve Control Panel) turn red.
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28. Then click “Re-Scan ” again.

ValVue ESD - Lookout
Tools Help

Connected Devices l Plant Schedule |

DevicelD I Tag I Location

| LastPST | NextPST

[psT |

m 6335463 OFFLINE OFFLINE 01/01/2006 00:00  N/A

ValVue ESD

Pass

Select

Find by Tag

Help

29. When the Masoneilan SVI 11 ESD is detected, it will be displayed on the ValVue

ESD Lookout.
Click on the tag name required and click “Select”.

ValVue ESD - Lookout

Tools Help

Connected Devices I Plant Schedule |

DevicelD | Tag | Location | LastPST | NestPST [psT |
W 6335463 DFFLINE OFFLINE 01/01/2006 00:00  N/A Pass
036534  MN_ESD_1 0211099651150 04/21/201016:15

04/22/2010 06:05 Pass
04/21/201016:38  N/A

7245101

MN_ESD_2 0211099651160

ValVue ESD

Find by Tag
Re-5can

Help

30. The following ESDVue prompt will appear for the particular unit.
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ESDVue - MN_ESD_1 o)X

Tools  Help
Muaritor l Trend ] Eonfigure] Ealibrate] Diagnostics] PST ] Status] Eheck]
Sigrial [mé) 1357 Pressurel psi 53.28
b ; SVIZ ESD Pasition 3] 92 Presoue? psi 0.00
Masoneilan Pressure  psi 5328 Supply psi 5343
1/P Current 096 Pilat Pres psi 16.85
Tag |MN_ESD_1
Descriptar |PENAGA DRESSER
Message |MASDNEILAN SW I ESD DEMO UNIT Signal [%6)
Date |18 4PF 2008 Position [%)]
Setpoint
Azzembly Mumber |D P ]
Status Additional Status Available O RemlF3r ESD Type: ASD
Configuration Changed O Mew ESD Event
i O Device Busy
O PST in Progress
O ESDTripped O Mo Communication
Change Mode & Mode: Nomal Exit Help

31. Select ‘PST’ parameter tab
- Set ‘PST Travel’ to 20%

- Set ‘PST Speed’to 0.5 %l/s

ESDVue - MN_ESD_ 1

Tools

Help

Monitor] Trend ] Eonfigure] Ealibrate] Diagnostice  PST ]Status] Eheck]

PST Schedule Diagnostics
Interval 1 days
" Perform PST Porfom i
Scheduled Next PST St Padn
cheduled Nexl Mew PST Schedule  Petform TBT

W& [ 00170 0:00

=l
Diagnostics to Load

Set ... Load Curent PST v Load Diagn.

Historical iew

Partial Stroke Test Settings

PST Travel | B (%) FrictionLowLimt | 00 Test
Mirimum Pressue | 100 () FrictionHighLimt [ 5.0
M awirmum Time ’—30 s) Breakout Limit ’W
F5TSpeed | 05 (%4 Droop Limit [ 10,0
Cwell Time |—4 (3] Freeze DO W a0 [
Enable Schedule [ Set...
Change Mods @ Mode: Normal Exxit Help
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32. Click on “Perform Diagnostic.

ESD¥ue - MH_ESD_ 1

Tools Help

Moanitor | Trend | Configure | Calibrate | Diagnastics PST | Status | Check |

PST Schedule — Diagnostic:
Intereal I 1 days
& Perform PST F'Cf 5 i :>
orm Lhagn.
Scheduled Mext PST MHew PST Schedule  Perform TET
I [o1-01-7008:00 =1

Diagnostics to Load

St ILoad Current PST vI Load Dizgn. I
Historical Wiew |

- Partial Strake T est Setting
PST Travel %] Friction Lowe Limit I 0.0 Test
{psil  Friction High Limit | 50

[ EE
[ oo
Maimum Time | 30 [5] Breakout Limit 15.0
[ o5
[ 4

binirmum Pressure

(s Diroop Lirmit I 10.0

151 Freeze DO [» a0 T

PST Speed

Dowell Time

Enable Scheduls [ Set... I

Change Mode | @ Mode: Mormal E xit | Help |

33. The following prompt will appear showing that the PST Testing is running.

ESDVue - MN_ESD_1

Tools  Help

Monilorl Tiend I Configurel Calibralel Diagnostics  PST IStatusI Checkl

PST Schedule
Diagnostics

Interval [

Scheduld Partial Stroke Test ‘eifarm Diagr, |
04s2242

Partial Stroke Test O Running

Load Diagn. |
istorical iew |

i~ Partial Stroke Test 5

PST Trave|
Miniirnurn Pressun
Mawirumm Tirne

PST Spee .
Elapsed Time [Task]:  00:00:14

Dwell Tid  Elapsed Time (Totall,  00:00.17 Cancel Current Task | Cancel &l | Continue I

Enable Schedule W Sef.. ‘ I

Change Made @ Mode: Homal Exit | Help
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34. Next, this window shows that PST Data is being loaded.

ESDVue - MN_ESD_1

Tools  Help

Mnnitorl Trend I Configurel Caliblatel Diagnostics  PST |Status| Checkl

—PST Schedule
Diagnostics

‘erfarm Diagn. |

| .nad Diagn |
istarical View |

Interval [
Scheduld Partial Stroke Test
M8
Paitial Stroke Test O Loading Pst Data
— Partial Stroke Test 5
PST Travel
Iinimum Pressu
Fasimum Tim
PST Spee .
Elapsed Time [Task]: 000231
Dwell Timd  Elapsed Time [Totall:  00:02:34 Cancel Current Task | Cancel Al I LCantinue
Enable Schedule | Sef.. I

Change Maode | ) Mode: Hamal

E it Help |

35. The following window shows that PST Testing has completed.

ESDVue - MN_ESD_1

Tools  Help

Monilorl Trend I Configurel Calibratel Diagnostics  PST |Slatus| Checkl

Interval [

Scheduld Fartial Stroke Test

MAA
Partial Stroke Test O Finished

i Partial Stioke Test 5
FST Trave
Minimurn Pressu
I aximum Tim
F5T Spee

Elapsed Time [Task):  00:02:33

Dwel Tl lased Time (Total: 000238 L2 Corent [k |

~PST Schedule
Diagnostics

Partial Stroke Test Complete

Cancel Al | Continue I

‘erform Diagn.

i

Load Diagn.
Mistorical Wiew

Enable Schedule [ Set..

Change Mode | & Mode: Mormal

Exit | Help |
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36. Click “Continue”.

Partial Stroke Test

Partial Stroke Test

Elapsed Time (T ask):
Elapsed Time [Total):

@  Finished
Partial Stroke Test Complete

00:02:33 ——
00:02:36 | (_Contine_]

37. This prompt will appear. It displays the Summary Analysis

1) Butterfly Valve

PST Summary
Yalue Pass/Fail
PST PassedFlag  [Passed @  Passed
Friction W a Pazzed
Breskout Pressure  |4.545 () Passed
Drroop 942 O Pazzed
Spring Range Lower  |-17.365 Upper IW
Rezponze Time E xhauist W Fill IT
[ view Graph | Finish |

x)




2) Ball Valve

PST Summary g|
Walue PassAFail
PST Passed Flag Passed @)  Passed
Friction 3.035 (@ Passed
Breakout Pressure 3.045 @  Passed
Dracp 135 @ Faled

Spring Range Lower |716 Upper |37.79
Responze Time Exhaust |64.25 Fill 13

iew Graph | Finish \

38. Next click “View Graph”.

PST Summary @

Yalue Pass/Fail
'PST Passed Flag ,m' @ Passed
Friction 338 @ Passed
:Breakoutﬂ Pressure F‘ST- @ Passed
Droop 9.42 @ Passed

Vsrbiring hénge Lower |-1?.355 Upper |41.135
‘ ﬁesponsé Time Exhaust |51.4 Fill |1.4

({ view Graph [} Finish |
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39. The following prompt will appear. It displays the Testing Measurement Graph.
1) Graph (Position Vs Pressure)

Il SVI2 ESD - Diagnostic Graph

105
100
Set Graph Scale
95
Select Additional Curve
S
c 90 Show Computed Result
o
=
173
o
o g5 ™ Show Data Paints
Bu
o5 € Pres. vs Time
75 | Exhaust Fill
20 25 30 35 10 45 50 g5 Cuve M =

Curve i) | |
Curve | | ||

SaveToFile I Export to Excel Capture to Clipboard | Close I

Pressure - psi

2) Graph (Position (Blue Color) and Pressure (Red Color) Vs Time)

I SVI2 ESD - Diagnostic Graph

110 120
100 107
90 93 Set Graph Scale
80 80
Select Additional Curve
a 70 7
t;’ €. Show Computed Result
5 60 53 £
&, 50 40 & I Show Data Paints
40 27
20 0 Pressure  Position
-20 0 20 40 60 80 100 120 140 Curve o u
Ti Curve (=] [ |
ime (s) Curve i} [ |
SaveToFile Export to Excel Capture to Clipboard I ,WI
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3) In order to see datapoints, tick on “Show Data Points”.

B SVI2 ESD - Diagnostic Graph 9=
140 160
120 133

100 107 Set Graph Scale

80 v 80 Select Additional Curve

©
= g
o 60 53 - Show Computed Result
— =
5 K
=
|| 27 G
) C V' Show Data Paints
o o
20 0
" Pos. vs Pres.
0 -27 * Pos. &Pres. vs Time
-20 53 Pressure  Position
20 0 20 40 60 80 100 120 140 Cuve. I u
Ti Curve i ||
ime (s) Curve | | ||
SaveToFile Export to Excel Capture to Clipboard ] Close I

40. Click on “Show Computed Result” to display the test result.

I SVI2 ESD - Diagnostic Graph

140 160

120 133

80 v 80 Select Additional Curve

7
o <
: 60 53 <.
L c
3 g
2 4 27 G
o C V' Show Data Points
o o
20 0
" Pos. vs Pres.
0 -27 " Pos. & Pres. vs Time
-20 53 Pressure  Position
20 0 20 40 60 80 100 120 140 Cuve M -
Ti Curve [ ] | ]
ime (s) Curve [Eil) m
SaveToFile Export to Excel Capture to Clipboard l Close |
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41. The following prompt will be displayed.

Il SVI2 ESD - Diagnostic Graph

Partial Stroke Test Result

120 Current Curve | Selected Curvel | Selected Cur < ph Scale |
Friction [psi] 3.320 [ |
100 Friction [%) £.838
LSpringRange [psi] -1.210 fitional Curve |
B U5 pringF ange [psi] 47 345
=3 g0 BreakAwauPrezsure [pzi] 2265
dl, Droop [psi] 14575 puted Result |
5 1] RespT imeE shaust{psidsec) 30,100
g ReszpTimeFillpzifsec) 12.000
@ ]
= [ata Points
o 40
20
h Pres.
] LI—I —’I—I Pres. vz Time
20 U Ok | ure  Position
4 |
201
X Curve [ ]
Time (s) Curve ™ ™
SawveT oFile Export to ExceII Capture to Clipboard | Cloze |

42. To perform FST while PST is running. Initiate FST from WideField when the valve travel
reached 90% by initiating ;
1) “Forced Set” for Ball to the 100022.
1.1) The following window will be displayed after initiating FST.

Click “Continue”.

ESDYue - MN_ESD_1
Tools  Help

Monitorl Trend | Eonfigurel Ealibratel Diagnostics  PST |Status| Eheckl

—PST Scheduls
Diagnostics

Interval [
Scheduld Partial Stroke Test erform Diagr. |
0472242

Partial Stroke Test O Failed

Partial Stroke Test Complete Load Diagn. |
— Partial Stroke Test 5 o )
istorical Wievs |

PST Trave

inimum Pressu

I awirmum Tim
FRT Spee Elapsed Time [Task):  00:0218
apzed Time [T ask): :02:
Dwell Timd  Elapsed Time (Tatall  00:02:21 Cancel Current Tazk | Cancel Al I

Enable Schedule v Set.. I

Change Mode | & Mode: Nomal Esit | Help |
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1.2) The following window will appear.
Next, click on “View Graph .

ESDVue - MN_ESD_1
Tools  Help

Monitorl Trend I Eonfigurel Ealibratel Diagnostics  PST |Status| Eheckl

— Partial Stroke Test Settings—|

PST Travel

Minirum Pressure

M aximurn Tirne

e

1] 1]

—PST Schedul
Interval 1
Walue
Scheduled Next PST]
|04s22/2010 23:28 |PST Passed Flag  [Failed
| Fiiction [-0.008

Freakout Pressure ID

Spring Fange
Fesponse Time

Droop ID

( Wiew Graph h

Lower |1 5
Exhaust ID

i Diagnastic:

IFesEA] Perform Diagn. |
@ Faled
O Faied 3 Load Diagn, |
0 Passed
0 Pazsed Historical e |
Upper |15

i o

SaveTofile |

Export to Excel

PST Speed E |
Dwvell Time S
Enable Schedule v Set.. |
Change Mode | @ Made: Harmal Exit | Help |
1.3) The following graph will be displayed.
a) Graph (Position Vs Pressure)
M SVI2 ESD. - Diagnostic Graph (=]
120
100
Set Graph Scale |
&0 Select Additional Curve |
<3
E'E 60 Shaow Computed Result |
2
E=S
w
g AD I~ Shaw Data Paints
20 @ Pos. vs Pres.
© Pos & Pres. vs Time
0 Exhaust Fil
0 10 20 30 a0 50 bye | u
Pressure - psi E:::: = =

Close I

Capture to Clipboard |
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b) Graph (Position (Blue Color) and Pressure (Red Color) Vs Time)

Il SVI2 ESD - Diagnostic Graph

120 120
100 100
Set Graph Scale
80 80
Select Additional Curve
w
o @
q', 60 60 <. Shaw Computed Result
= =}
3 g
2 T
;L: 10 10 g [ Show Data Points
20 20 " Pos. vs Pres.
* Paos. & Pres. vs Time
o o Pressure Pasition
-20 0 20 40 60 80 100 120 140 Bwo [ u
. Curve [ ] [ |
Time (s) Curve ™ ™
SaveT oFile Expart to Excel Capture to Clipboard | Close

2) “Forced Reset” for Butterfly to the 100020.
2.1)  The following window will be displayed once FST is initiated.
Click “Cancel All”.

ESDYue - MN_ESD_2

Mon\tor] Trend ] Eonhgure} Eahbrale] Diagnostics  PST ]Eitatus] Eheck]

PST Schedule
Diagnostics

Interval

Scheduld Partizl Stroke Test

M2

Partial Stroke Test O Running

|k

Fartial Stroke Test 5

istorical Yiew
PST Travel

Minimumn Pressu

Marirnumn Tinm

PST Spee
Elapzed Time (Task):  00:01:43

T,
Duwsell TimW  Elapsed Time (Total:  00:01:46 Cancel Current Task A Cancel Al
Enable Schedule [~ |

Change Mode & Made: Harmal Exit Help
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2.2)  Next, click “OK”.

ESDVue - MN_ESD_2
Toals  Help

Mﬂmlnrl Trend I Ennhgulel Eahblatel Diagnostics  PST |Slatus| Eheckl

PST Schedule
Diagnostics

Interyal [
5 cheduld Partial Stroke Test erform Diagr. |
M

Partial Stroke Test Running

Load Diagn, I
ESDVue X
. Partial Stroke Test § —

Could not stop process istorical Yiew |

PST Trave

Minimurn Pressu

aimurn Tirn
P5T Spes §
Elapsed Time [Task]:  00:02:24
Dwell T Elapsed Time [Totel; D027 Cancel Cunent Task I Cancel Al Cartirue

Enable Schedule [ Set.. ‘ ‘ I

Change Mods | @ Mode: Disconnected Exit Help

2.3)  The following prompt will appear indicating Partial Stroke
Test did not complete.

ESDVue - MN_ESD_2

Tools  Help

Mon\tor' Trend | Conligurel Ca\ibratel Diagnostics  PST IStatusI Chackl

PST Schedule
Diagnostics

Interval [
Scheduld Partial Stioke Test erform Diagr.
N,

Partial Stroke Test 0 Canceled

PFartial Stroke Test Did Mot Complete Load Diagn
~ Partial Stroke Test 5
Wistorical View

PST Trave]

Minirriurn Pressu
Mairnurn Tirn,
PST Spee

Elapsed Time (Task):  00:02:24
Dwel Tind  Elapsed Time (Totall  00:02:27 Cancel Curent Task | Cancel &l I Continue

Enable Scheduls [ Set. ‘ ‘ I

Change Mode | o Mode: Dizconnected Exit | Help |
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