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ABSTRACT

Fieldbus is a computer network protocols used for real-time distributed
control. Previously in control systems, workstations were connected using the Direct
Digital Control (see Appendix 1). The integrated of this serial communication that
has been currently used which is 4-20 mA communication schemes which require
each device to have its own communication point at the controller level. This
condition will eventually increase the cost. However, the Fieldbus technology
manages to solve this disadvantage by connecting the multiple of analog and digital
points to the controller level at the same time and other advantages [1]. The further
research and test on it performance need to be done. Hence, the FOUNDATION
Fieldbus Interoperability Test, System Configuration and Loop Design are to
perform the technical verification and interoperability of every FOUNDATION
Fieldbus host and devices. This project comes from four vendors which are
EMERSON, YOKOGAWA, HONEYWELL and FOXBORO. However, this project
would be focusing on EMERSON system. This project aims to provide a brief
familiarization to the FOUNDATION Fieldbus system and explore more about the
performance of this technology for the industrial applications. The laboratory testing
(dry test) will covers several tests which are the basic interoperability test, stress test
and diagnostic capability test. However this project only covers the basic test. Due to
the delayed from PETRONAS SKG14, the Stress test and Diagnostic Test will be
postponed. Thus, the interoperability of the FOUNDATION Fieldbus goal is not
being accomplished yet. Other than that, this project also covers the loop design
using the DeltaV system by Emerson. The outcome of this FOUNDATION Fieldbus
test will be compiled in the form of standards and guidelines that will be
implemented by PETRONAS Groupwide.
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CHAPTER 1
INTRODUCTION

1.1 Background of study

A comprehensive understanding on the operability of the FOUNDATION
Fieldbus is important for the automated control system industry. The advantage of
this technology has help on reducing the cost of wiring, cabinet space, and also the
analog and digital input cards because the communication is already in digital and
there is no need for any controller "CPU" cards since control is done in the field
devices and to ease the maintenance work [10]. The FOUNDATION fieldbus
technology also enhances the data available from the plant [2]. However, the
performances of the FOUNDATION Fieldbus need to be explored. Therefore, the
interoperability tests need to be done. In order to accomplish this project, UTP will
provide the process laboratory for installation and commission testing facilities
(together with vendors, contractors and SKG 14 team projects) for the
FOUNDATION Fieldbus system. UTP will be the owner of the testing facilities,

including the equipment.



1.2 Problem statement

The former and even current analog control systems used the 4-20mA output
signals that produced from each instruments used. This will result in hundreds
sometimes thousands of cables used and eventually increased the cost in building the
plant. Other than that, the traditional 4-20mA field wiring results in a messy and
untidiness of wires, cables and termination [2]. FOUNDATION Fieldbus system has
come out to help solve the problem. However, this technology is still new in the
control system for the industry to adopt with. There is still a need of comprehensive
understanding and research on the operability of the system.

1.3  Objectives and scope of the study

The main objectives of the FOUNDATION Fieldbus Interoperability Testing
(FFIT) project are:

e To perform interoperability testing of FOUNDATION Fieldbus system
namely the basic test, stress test and diagnostic test.

e To perform the loop design using the FOUNDATION Fieldbus by
EMERSON DeltaV.

e To provide familiarization on the FOUNDATION Fieldbus system for
scientific researchers and engineers, and be a basis for further development

of the technology for industrial applications.

This project will be started by researching the knowledge and theories upon the
FOUNDATION Fieldbus system. The basic understanding about FOUNDATION
Fieldbus during the Industrial Internship Training would be very helpful in doing the
tests of the FOUNDATION Fieldbus. This understanding and knowledge will be
implementing during the loop design task. This project has to come out with a
comprehensive technical report on FFIT that will be the guideline for
FOUNDATION Fieldbus system in PETRONAS.



CHAPTER 2

LITERATURE REVIEW

2.1 History of Fieldbus

In the 1940's, process instrumentation used the pressure signals of 3-15 psi to
monitor the control devices. However, the process instrumentation industry had
spread out and starting from 1960's, the DCS the 4-20 mA analogue signal standard
was introduced for instrumentation control (see Appendix 2). The 4-20 mA was
using various signal levels in order to suit with the instruments. The development of
digital processors in the 1970's, lead to the use of computers to monitor and control a
system of instruments from a central point. While in the 1980's smart sensors began
to be developed and implemented in a digital control, microprocessor environment
called FOUNDATION Fieldbus. This development is to optimize the system
performance, [8].

In order to integrate the enormous range of control instruments, provide the
interfaces to operate with various devices simultaneously, and set a communication
protocol, Fieldbus need to be standardized. Some of the company such as Instrument
Society of America (ISA), the International Electrotechnical Commission (IEC),
Profibus (German national standard) and FIP (French national standard), had form
the IEC/ISA SP50 Fieldbus committee to reach the Fieldbus international standard,

[8].



2.2 Fieldbus VS Conventional Process Control
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Figure 1: Conventional process control architecture
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Figure 2: Fieldbus architecture

From both Figure 1 and 2 above, it is clearly shown the difference and
improvement in the process control development. The Fieldbus architecture in
Figure 2 shows several saving in its architecture in terms of wiring, 1/0 cards and
cables, terminations, IS barriers and of course documentation.



2.3 Overview on FOUNDATION Fieldbus
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Figure 3: Basic architecture of the FOUNDATION Fieldbus system

Figure 3 is the basic architecture of the FOUNDATION Fieldbus (FF)
implementation. The communication between the workstation and controller
provides by the Ethernet Local Area Network. The figure shows that many FF
devices can be connected to the same single pair of wires to form a multidrop

network and eventually, reducing the length of cables and the cable cost [3].

Fieldbus is a digital, serial and bi-directional communication protocol. It
interconnects devices such as actuators, sensors, discrete devices with the controllers
in the field. According to Sato [4], FF works as a Local Area Network (LAN) for
instruments that enables basic control and 1/0 to be moved to the field devices. In
implementing the Fieldbus, the standard of the Fieldbus itself must be understood

and also the software used by the vendor [6].



The former control functions had been performed by a distributed control
system but now it can be done by FF technology using the function blocks, Device
Descriptions (DD) and Capability File (CF). Function blocks reside in the
FOUNDATION Fieldbus devices that contain information needed for online control
function which is enabling the devices to execute control in the field. When the
location of the function block is determined, the function block schedule is
generated and downloaded to each field devices. When the device is online, function
block that reside in the device will execute at offsets and determined by the system

configuration. The period time needed for execution is called the macro cycle [7].

DD and CF provide the additional information needed for the purpose of
configuration and display [7]. This additional information is a unique physical
device tag and a corresponding network address that assigned to the device when it

Is commissioned and the device retains the tag in its memory when it is disconnected

[1].

2.3.1 Segment

FOUNDATION Fieldbus allows multiple types of instruments being
connected to one single cable, called a segment. This segment is a single twisted pair
wire that carried digital signal and DC power and the maximum length of this
segment is 1900m per segment. This one segment can connects up to 32
FOUNDATION Fieldbus devices such as temperature, flow, level and pressure
transmitters, smart valves, actuators, etc. However, in practice, there are only twelve
to sixteen instruments are being connected due to the current limiting couplers. This
is because the device will act as a load which will increase in resistance. Thus, the
current will decrease as resistance increase due to the Ohm’s Law, I1=V/R. As the
device increase beyond sixteen devices, the power conditioner can not support the
current flow through the whole segment. That is why in the industry, the device

being used is only up to sixteen devices per segment.



2.3.2 Spur

Spur is a branch line from the segment as shown in Figure 4. Spur is used to
distribute the devices along the segment and also act as final circuit. The maximum

length can be up to 120m.
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Figure 4: Segment and Spur

As stated earlier, the maximum length of segment is up to 1900m is based on

above calculation meaning the length of segment and spurs must be less than 1900m

[9].

2.3.3 Terminator

Terminator is a kind of R-C circuit act to prevent the distortion and signal
loss due to the reflection of the signal at the ends of segment. It is used to obtain the
voltage mode signal on the segment. Terminator was placed after the Power
conditioner and between the devices along the segment. For each segment, there is

two terminator needed in each end [9].



2.3.4 Topology

The field network can de laid in three topologies that are bus with spur, daisy
chain and tree topology as figure below. The difference of these topologies is the

placement of the terminator.
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Figure 5: FOUNDATION Fieldbus topologies

Bus with spur topology has the terminator mounted at the ends of the trunk.
From the Figure 5, it can be clearly seen that the terminator is place at the end of
each segment not spur. The advantage of bus topology is that it minimizes the
amount of cable required to connect the devices. However, the disadvantage of this

topology is it requires several junction boxes that will result in many connections.

Daisy chain topology required same placement of the terminator as the bus
topology. However, since the chain is interconnected, the devices with this topology

are difficult to change and maintain because it will affect other devices on the chain.



Tree topology has the layout of the branches out into the individual devices
from a single junction box. Thus it minimizes the number of connections and
junction box. The devices with this topology can be installed and removed under
power and it will not affect other devices. However, the disadvantage of this
topology is it increases the usage of cable especially when the devices are not

particularly close together. [12]

2.3.5 Segment Power

The bulk voltage that can be supplied to the FOUNDATION Fieldbus cable

can be up to 32V. However, the voltage at any device can be as low as 9V. This is to

ensure that the device operate correctly. Figure 6 below explain the concept further.
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From the Figure 6 we can see that the power supply is not connected directly
to the FOUNDATION Fieldbus cable, this is because the power supply will absorb
the communication signal on the cable in order to maintain the constant voltage level
on the cable. Therefore, the power from the power supply needs to be conditioned
first before supplying through the FOUNDATION Fieldbus cable using power

conditioner [9].



2.4 FOUNDATION Fieldbus system architecture layer

FOUNDATION Fieldbus system architecture layer or H1 physical layer has
three layers which are physical layer, communication layer and user application
layer as shown in Figure 9. This FOUNDATION Fieldbus layer was modeled using
the Open Systems Interconnect (OSI) model, [1].

The physical layer functioned to provide connection to communication
media [7]. It convert the received messages from the Communication Layer (Stack)
into signals on the FOUNDATION Fieldbus segment and receives signals on the
FOUNDATION Fieldbus segment thus converts them into messages, [1].

The communication layer is in the form of stack called Communication
Stack. It is made up of the Data Link Layer, Fieldbus Access Sublayer, and Fieldbus
Message Specification. The Data Link Layer is a layer that controls the transmission
of messages on the Fieldbus segment, [1]. This layer using the concept of non-
collision based communication protocol. The digital communication signals on a
Fieldbus segment are synchronized by LAS. Figure 7 shows that LAS will control
the time for the device to communicate, so the signals would not collide during the

communication.
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Figure 7: Non-collision protocol
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While the third layer of the H1 physical layer is the user layer. This layer
consists of function block, system management, DD and common file format. This
layer is where the real functionality of the device takes place. Via this layer level the
data formats and semantics are defined that allow the devices to execute the data and

perform the control. Thus, the interoperability can be achieved.

2.4.1 Link Active Scheduler (LAS)

LAS function to separates the time for the process data to send the signal in
preventing the traffic during communication. If the time for the sent signal is not
managed, then the signal will collide and corrupted. There is only one function LAS
at a time. The devices will only send the transmission frames on the segment when
being instructed by LAS. LAS also function to maintain the list of all devices on the
segment besides than recognizing and adding the new devices [9]. For the non-
responsive devices, LAS will automatically remove that device so that the LAS
would not need to provide the transmission time for it and the scheduler would not
be disturb.

However, there is a time when the LAS are not functioning. In order to
overcome this, Link Master will backup the LAS. Link Master can be any other
device such as valve or pressure transmitter and all the ROSEMOUNT devices is a
Link Master. There can be many LM, but only the main LM could be the LAS as in
Figure 8. Basic Device (BD) can not perform as a LM [9].

! Traffic police
""""" for segment 1

Co?tgcéller | A A
" [Bridge| g 1l Bp LM Link 1 or Segment 1
1 Las g

Trafic police |
for segment 2 ., - Link 2 or Segment 2
% >

Figure 8: Link Master
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In achieving the objective for the interoperability between devices and
subsystems from different manufacturers, one layer called User layer of a common
language is used [7]. User layer enables user to configure the FOUNDATION
Fieldbus devices, establish communication between FOUNDATION Fieldbus and
conventional devices, and also monitor the performance of the control loops
operating in the FOUNDATION Fieldbus devices, [1].

OSI Model FOUNDATION Fieldbus

APFLUCATION LAYER

PRESERTATESH LAYTER E [
| HERROM LAVER | . COMN L HECATICN 5
ATHEK
TRARSFOET LAY BR q 1
HETWORK LAYER

i ]
| DATE LIHE LAFER | 5 2
_ ! _ I

Figure 9: FOUNDATION Fieldbus system architecture layer
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2.5 H1 and High Speed Ethernet (HSE)

H1 and HSE are the two profiles used to connect the device to physical

media. H1 runs at 31.25 Kbit/s for field device integration in process control and

hybrid applications while HSE runs at 100 Mbit/s and it is designed as a high

performance control backbone for integration of H1 and other subsystems, high

density data generators such as PLCs and analyzers, and plant data servers, [7].

Table 1: Characteristics of H1 and HSE

Speed is 31.25 Kbit/s

Tested at 100 Mbit/s, but it use 1 Gbit/s
speeds

Use single twisted pair and length up to
1900 Meters without repeater

- Standard twisted-pair Ethernet cables
length up to 100 meters between an
Ethernet switch and the device

- HSE full-duplex fiber optic cable length
up to 2000 meters between a switch and
device

Used up to 4 repeaters to extend distance

Switches are often interconnected with
fiber optic cable to extend distance

Use tree, bus or a combination topology

Use star topology

Supports Intrinsic Safety (IS) that placed
between power supply (safe area) and
the device (hazardous area).

Do not support IS.

13




2.6 Fieldbus Layers Network Architecture

Figure 10 below shows the network architecture of the FOUNDATION
Fieldbus that located in the UTP lab. The hosts in the architecture are provided by
four vendors from Emerson, Yokogawa, Honeywell and Foxboro, while the
transmitters, control valves, power conditioners and power supply are provided by
Fisher Rosemount, Endress Hauser (E&H), Pepperl & Fuchs (P&F) and MTL. This
whole architecture was divided into two segments which are Segment 1 and

Segment 2.

FF HOSTS

EMERSON FOXBORO HONEYWELL YOKOGAWA

DELTAVDCS

e €200 DCS Centum CS3000 DCS
EMERSON DCS Cabinet

Honeywell & Yokogawa Cabinet Sharing

Figure 10: FOUNDATION Fieldbus Network Architecture
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CHAPTER 3
METHODOLOGY

3.1 Procedure Identification
This project consists of two parts which are the Basic Test and control loop
design. The Basic Test is redoing for the understanding on the communication of FF

system.

3.1.1Basic Test

Initial Download

A
Device Commissioning

\4
Device Decommissioning

A 4
Online Device
Replacement

A 4
Physical Layer
Diagnostic/Drop Out Test

A\ 4
Calibration Function Check

Figure 11: Flowchart of Basic Test

The basic test will de divided to six subtests that will be conducted one by one at

different time. These six subtests will be explained further detail in later part.

15



3.1.1.1 Initial Download

Turn the switch to be
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v
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to Download”

\ 4
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v
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Username: Admin
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From DeltaV Explorer,
expand “Physical Network”

v

Download
successful

v
Expand “Control Network”

\4
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v
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v
Expand “CO2”
v
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v
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Download”
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v
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v
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Download”
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v
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to Download”
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v
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Figure 12: Flowchart of Initial Download
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Initial Download is done after the host of the system had been switched. This
is to ensure that all the devices in the system are recognize by the selected host and
completely loaded with the identified configuration and updated with current data.
This method is done by changing the selector switch to Emerson for both Segment 1
and 2. The initial download was performed as the step in the flow chart above. This
triangle sign & will indicate that the device needs to be downloading. Hence, the
individual device download need to be performed. The figures below show the step
of downloading the device. [11]
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Figure 13: Device selected to be download
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WaRMING: Performing a Partial download may affect the contral of
YOI PIOCEss,

“ou zhould ensure that all zafety precautions have been followed befare
downloading and that the desired options are checked below. Mote that
dowunloading will diztribute some zet-up data to all workstations.

Thiz will download 'PD T 403" and any subordinate objects.

— Download Options
v “erify the configuration

Are pou sure pou want to download?

Figure 14: Confirm partial Download pop up
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i Select Additional Objects To Download i

1
1
1

Click. the checkbox next to the objects wou want to download. By default, the
objects that need downloading have already been checked for pou.

Downloading POT 403 may require downloading additional objects az shown in 0K
the list below.

Cancel

Name | Type | Deseription U ek i

HF‘DNDB Fieldbus Device
B Figldbuz ...  Fieldbus Device Alarms

i ke

Uncheck Al

m FOT40341  Fieldbus Function Black  Analog Input

<

| N

nfiguration

bl Strategies

assigned Ij0O References
Ea_a

sical Metwork
prommissioned Nodes
Control Mebwork

B ot

‘ Assigned Modules

Download complete ed B

The items pou gelected are being downloaded. The
download process iz fully automatic. Y'ou can stop

Wwihen the download completes, the items pou
selected will be updated to indicate their status.

the download process by clicking the Cancel Button.

Figure 15: ‘Select Additional Objects to Download’ pop up

~" Creating Log File

Ferforming U pload Checks
Performing Pre-download Checks
Perfarming Dependency Checks
“erifying Configuration
Generating

Downloading

T

Updating Download Status

10026

Log file started

Fre-download checks started

Pre-download checks complete

[ependent download checks started

Dependent download checks complete
Configuration checked

Generation started

Generation complete

Download started

CTRL1: Start Partial Download

CTRL1: CTRL1/01/C02/P02/PDT 403

CTRL1: CTRL1/A01/CO2/P02/PDT 403/ 4)am
CTRL1: CTRL1/A01/C02/P02/PDT 4037 4am /Priorties
CTRLY: CTRL1/01/C02/P02/PDT 403/FBO00257
CTRLY: End Download

[ ata download finished

Updating download status

Update complete

Cance| I

[l

Figure 16: Device download completed

Figure 16 shows the device download completed. The blue triangle sign is no

longer at the tag indicates that the device is successful downloaded. Open the

DeltaV Operate Run and click the *Overview’ button. From the graphic displayed,

call-up the faceplate for each device and acknowledge the alarm, if any. [11]
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3.1.1.2 Device Commissioning

Select device under
“Decommissioned
Fieldbus Device”

v

Right click and select “Place in
Standby”

v
Drag the device under
“Decommissioned Fieldbus
Device” and drop at its tag name

v
Follow instruction in “Device
Commissioning Wizard”

v

Click “Yes’ to proceed with
commissioning step

v
Perform device download as step
shown earlier on the
commissioned device

v
Tick only the related box to
selected device in the “Select
Additional Object to Download”

v
Open DeltaV Operate Run

v
Click “Overview” icon

v
Call-up faceplate of the device

v
Acknowledge alarm (if any)

Figure 17: Flow Chart of Device commissioning
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Device commissioning is like to register the device to the system. The
commissioning process must not interrupt the system or affect other devices on the
segment. The device display tag at DeltaV Operate Run (Overview) will be in
yellow for the decommissioned device and turn to green after commission.
Acknowledging the alarm is important to confirm the commissioning is successful
[11]. Alarm can be acknowledged from the call-up faceplate or from the alarm list.

Unacknowledged alarm

| Acknowledged alarm

A A
i Delta¥ Operate (Run)
odule: | F1101 | Main: [alarmiist | 7| Username: | ADMINISTRATOR | [ epzpoms|  [1nseazem|[)
fal Y e Gw O
¢| D | / Alarm List | ?;:'ik ;2 Suppressed: 0
EECIEEEEEIEEITIRSE TR
Ack Time In Unit Module/Param Description Alarm Message Priority

8/21/2009 3:57:56 Pt PDI403/MODULE_ALM HW¥ Diff Pres Tx MODBAD Module Error: 264 or Module CRITICAL

64212009 3:57:56 Pt
84212009 3:57:56 Pt
8/21/2009 3:57:56 Pt
84212008 3:57:56 Pt
64212008 3:57:56 P}
8/23/2008 11:47:17 2

Pl402/MODULE_ALM

PDI304/MODULE_ALM

PI303/MODULE_ALM
Al305/MODULE_ALM
TI308/MODULE_ALM
TT201/FAILED_ALM

HW Pres Tx

E+H Pres Diff Tx
E+H Pres Tx
E&H pH Analyzer
E&H Temp Tx

MODBAD
MODBAD
MODBAD
MODBAD
MODBAD
FAILED

Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL

Primary Yalue Failure

WARNING

Figure 18: Alarm List
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a 842172008 4:26-41 P} Fl202{MODULE_ALM RMT Scalable Gage PresT> MODBAD Module Error: 264 or Module CRITICAL
a 8/21/2009 4:26:41 Pt TI201B{MODULE_ALM RMT Thermocpl Cls 1 wfo T MODBAD Module Error: 264 or Module CRITICAL
a 872142009 4:26:41 Pt TIRRNAMODULE_ALM RMT 8-/p Resist. Thrmir Pt1 MODBAD Module Error: 264 or Module CRITICAL
O 84212009 4:26:41 Pt PI502/MODULE_ALM YKG Flow Tx MODBAD Module Error: 264 or Module CRITICAL
a 8/21/2009 4:26:40 Pt PDI501/MODULE_ALM YKG Pres Tx MODBAD Module Error: 264 or Module CRITICAL
a 8/21/2009 4:26:40 Pt FI504/MODULE_ALM YKG Yortex Flowmeter MODBAD Module Error: 264 or Module CRITICAL
m] 84212009 4:26:40 Pt PDI204/MODULE_ALM RMT Scalable Diff Pres Tx MODBAD Module Error: 264 or Module CRITICAL
a 8742142009 4:26:40 Pt TI203/MODULE_ALM RMT Smart Temp Tx MODBAD Module Error: 264 or Module CRITICAL
a B/23f2009 11:49:41 £ AlZ07fLO_ALM RMT Analytical pH Analyze: LOWY Low Alarm Value 0 Limit 10 WARNING
m] 84212009 4:26:38 Pt YCI02/COMM_ALM COMM Communications failure WARNING
a 8/21/2009 4:26:38 Pt TT901/COMM_ALM COMM Communications failure WARNING
a 87/21/2009 4:26:38 Pt FT504f/COMM_ALM COMM Communications failure WARNING
[m] 8721/2009 4:26:38 Pt TTHO3/COMM_ALM COMM Communications failure WARNING
O 84212009 4:26:38 Pt PT502{COMM_ALM COMM Communications failure WARNING



3.1.1.3 Device Decommissioning

Select device to be
decommissioned

v

Right click at the device and select
“Decommission”

v
Select take “Take Offline”

v

Device will be placed
under “Decommission

Fieldbus”

v

Check the status under “DeltaV
Operate Run”

v

Right click the device tag under

“Decommissioned Fieldbus” and
select “Place In Standby”

Figure 19: Flow Chart of Device decommissioning

Decommissioning is a method of putting the device in offline mode or to
detach the device from the segment for example to do maintenance or replace with
other device. The decommissioned device needs to be taken off-line and it will take
some time before it will be placed under “Decommission Fieldbus”. The status of the
device needs to be checked at the graphic in the DeltaV Operate Run. If the device is

successfully decommissioned, the display tag will change from green to yellow. [11]
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3.1.1.4  Online Device Replacement

Fully functioning » Mark boxes that only related to the

Fieldbus system commissioned device
v v

Remove device cable at the Click OK
terminal block
v
v Check the faceplate in DeltaV
Open DeltaV Explorer Operate Run
v v
Right click the selected device, Acknowledged alarm if any

select “Replace”

v

Follow instruction in “Fieldbus
Device replacement Wizard”

v

New “Select Fieldbus Device”
will pop up

v

Reconnect the cable to the
segment

v
Click “Refresh”

v
Wait until the device is listed

v
Click OK

v
“Device Commissioning Wizard
will appear”

v
Complete the replacement
according to the wizard

v
Continue with partial downloadas =~
the step shown earlier

Figure 20: Flow Chart of Online Device Replacement
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This test was done to understand steps required to do an online device
replacement. This test also proves the existing of DD file where all information
regarding the device was still in the system after reconnect and downloading the
device. The device cable need to be removed while ensuring the parallel wiring to
other device is not broken. Figure 21 below shows the device AT 207 being
replaced. After reconnect the cable and the “Refresh” button clicked, the device will
be listed in the “Select Fieldbus Device” box. [11]

\Ita¥ Operate (Run}

i Exploring Delta¥

=10l =]

ile  Edit Wiew Object Applications Tools  Help

I roraos D& EEx0n X2 mMEEES| R LieBe Y HE | EE L

Il Containers IContents of 'PDT403
x| I Referencina "
This wizard wil guide you through each step to
replace a Fieldbus device, ‘You can stop the process
in the midd [ F i
elect Fieldbus Device
the proces: PDI403
COMMISSIon e : : 5 -
The following iz a list of devices that are compatible with the configured
device. Since the list is obtained by poling, it may be necesszary to click the S
edure.
i e Refresh button to see additional devices. ] |
To zelect a device, select the device and click OF. pwnload,
download,
Uploz Mame | Addiess | State | Fievision | Device |0 |
Uploz
v Decan Refresh |
Sele:
Camn
e Fieldbus device: I
=
|
Help | [exk = | Cancel | Close |
e
Eile Edit Wiew Object Applications Tools Help
[ FoT405 Fll & A A DD x| mEEEsE LB NS
all Containers ICDntents of 'PDT403'
B el Ficidbus Device Replacement Wizard x| I Referenc"—‘; ™
= CTR - e
-y This wizard will guide you thraugh each step ko i
G replace a Fieldbus device. You can stop the process
i the midd - i
B Ai Pl Sclect Fieldbus Device ST
commission
Ok The following is a list of devices that are compatible with the configured oK. I -~
= device. Since the list is oblained by polling, it may be necessam ta click the —_—
v ey FiSfresh button to ses addiional devices — I edure.
To select a device, select the device and click OK. wynload.
dovwnload.
Uploz Mame Address | State [ Bevisiorn | Deviee 1D
AT207 28 Mismatch 2 52414394085-60
Uplas
~ Decal
Sele:
Comn
Dowr  Fieldbus device: IATZD?
=
6235 |
Help | e | Cancel | ciase |
W T
-8 FYioz
[E3) LT301
(- LT30Z f
< | 3 < | {5

For Help, press F1 |User: ADMINISTRATOR |5 objsct(s) |Configure All |Dovnload all LI S

Figure 22: After refresh the replace device
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3.1.1.5 Physical Layer Inspection/ Device Drop Out

Using Fieldbus communicator (375 Field Communicator)

Connect cable to Fieldbus port
(Fieldbus logo seen)

v
Press ‘On’ button

v

Connect communicator to the
terminator at the field barrier

Take out one device cable on the
segment

v
Record response of the segment

v
Connect back the cable

v

Select “Foundation Fieldbus
Application” on communicator screen

v
Select “Fieldbus Diagnostic”

v
The screen will show
DC Voltage, noise and
signal level

v
Select ‘Start’

v

Record time taken for alarm to
normalize

v

Repeat for all devices

v
Select ‘OK’

v
The screen will show
the mentioned
diagnostic features

v
Ensure all values are within
acceptable region by selecting on
the parameter

Figure 23: Flow Chart of Physical Layer Inspection/Device Drop Out

Physical layer inspection test was done to measure the signal voltage and

ensure that all parameters are within the acceptable range. While the device drop out

test was to ascertain that device failure would not affect the overall segment or any

other healthy device. The time taken for alarm to be normalized is to indicate

whether the signal is automatically recovered once the device is online. [11]
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3.1.1.6 Calibration Function Check

Using Host

Expand “Physical Network” from

— e 7 I13 ”
“Exploring DeltaV” Change “Target” back to “Auto

v

v

Expand “Control Network” Monitor the effect on other devices

v
Expand “CTRL 1”7

v
Expand “Assigned Module” Using 375 Communicator
) Y ) ) Go to “Fieldbus Application”
Select “Fieldbus Diagnostic”
v
4 Select "Online”
Select control module that need to
be rescaled (e.g.: FI101) v
' Select one device that need to be
v : rescaled
Right click the module and click
“Open Online with Control v
Studio” Select Al block
v v
Select Al block from main page Select “Quick Config”
v v

From the “Parameter” on the

o .o Change Mode from “Auto” to “00S”
bottom left, go to “Operating ; ,

v
oo Change XD_SCALE and
Double click “Mode OUT_SCALE (Transducer block) to

v any random value

“Mode” properties will

popup. Note down the . ' .
initial range Click “Send
v

\ 4

Change Mode back to “Auto”

Change “Target” to “Out Of Service”

v
¥ Monitor the faceplate and effect
Refer to “Index” and change on other devices

XD_SCALE and OUT_SCALE toany —
random value

Figure 24: Flow Chart of Calibration function Check
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This test is shows the step needed in changing the device range of the
parameter download and its effect on other device. The device range was change
from XD_SCALE and OUT_SCALE. The upper and lower range of the
XD_SCALE and OUT_SCALE was change to any random value. The changes were
identified at the faceplate of the device. By using 375 Field Communicator, the same
identification applied in monitoring the changes of XD_SCALE and OUT_SCALE.
For the basic test, the parameter download can only be changed using host and 375
Field Communicator only. [11]
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3.1.2 Control loop design

Design the control
element of simple plant

A

Define the operation of
the plant

A\ 4

Draw the graphic of the
plant using DeltaV
Configure

\4

Design the controller

using the DeltaV D

system

A4

Connect to the FF
transmitter

Not good

Verify the
result

Good

Integrate the plant

A\ 4

Verify the result

Figure 25: Flowchart of Control Loop Design
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In designing the control loop, the flow chart in Figure 25 shows that first is
to design the control element for a simple plant such as the flow, pressure and
temperature. The operation of the plant is defined after determining those control
elements. Next is to draw the graphic of the plant design using the DeltaV Configure
and proceed with the controller design using DeltaV system. The testing of the plant
would be done by downloading the controller (software) design to the hardware (FF
transmitter). The result would be verified and if the FF transmitter did not function
according to the simulation, then the logic of controller need to be checked. If the
hardware and software did communicate well, the test will be proceeded to integrate

the plant to make it looping. The procedure is repeated as in Figure 25.

3.2 Gantt Chart

The project had been completed without very much trouble. However, during
June until July the project had been paused because of the semester break. In the
first one month of the new semester, the project had been continued by redoing the
basic test. The project had been delayed again for one week because SKG14 had
come to discuss about the procedure of stress test. The rest activity can be viewed in
the Gantt chart in Appendix 3.
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3.3 Tools
The tools used in these projects are consisting of hardware and software.
3.3.1 Hardware
Table 2 shows the list of the devices used based on the segments:

Table 2: List of Foundation Fieldbus Devices

Segment 1
1 ROSEMOUNT 8-input Temperature Transmitter TT201
2 ROSEMOUNT Scalable Classic Cage Pressure Transmitter PT202
3 ROSEMOUNT Smart Temperature Transmitter TT203
4 ROSEMOUNT Scalable Classic Differential Pressure Transmitter PDT204
5 FISHER Fieldvue FV205
6 Micromotion Coriolis Density Flowmeter FT206
7 ROSEMOUNT Analytical pH Analyzer AT207
8 ROSEMOUNT Analytical OXMT AT208
9 YOKOGAWA Differential Pressure Transmitter PDT 501
10 YOKOGAWA Pressure Transmitter PT502
11 YOKOGAWA Temperature Transmitter TT503
12 YOKOGAWA Vortex Flow Meter FT504
13 | P&F RDO-TIEX8.FF.ST TT901
14 | P&F FDO-VC-Ex4.FF VC902
Segment 2
1 FOXBORO Intelligent Electronic D/P Cell Transmitter FT101
2 FOXBORO Intelligent Positioner (Intrinsically Safe) FV102
3 E&H Guided Wave Radar Level Transmitter LT301
4 E&H Radar Level Transmitter LT302
5 E&H Pressure Transmitter PT303
6 E&H Differential Pressure Transmitter PDT304
7 E&H pH Analyser AT305
8 E&H Prowirl Vortex Flowmeter FT306
9 E&H Promass Coriolis Mass Flowmeter FT307
10 E&H Temperature Transmitter TT308
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11 HONEYWELL Temperature Transmitter RTD Sensor with Thermowell TT401
12 HONEYWELL Pressure Transmitter PT402
13 HONEYWELL Differential Pressure Transmitter PDT403
SOURCE: ICPE Site Activity Plan

Legend 1% Number
FT : Flow transmitter 1 :FOXBORO
FV : Flow Positioner 2 :EMERSON
TT : Temperature Transmitter 3 :ENDRESS + HAUSER
PT : Pressure Transmitter 4 :HONEYWELL
AE : Analyser Sensor 5 :YOKOGAWA
AT : Analyser Transmitter 9 :P+F
LT : Level Transmitter
VC : Valve Cuppler

PDT: Pressure Differential Transmitter

375 Handheld Communicator

Figure 26: 375 Handheld Communicator

3.3.2 Software

The software used is DeltaV system that has features such as:

i DeltaV Configure mode
ii. DeltaV Run

iii. DeltaV Explorer

iv. DeltaV Diagnostic

V. DeltaV Control Studio
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 Result

4.1.1 Loop Cont

rol Design

In order to start on the designing the loop control, the simple plant as in the

P&ID of Figure 27 was obtained. This is a Flow, Pressure and Temperature plant

[5]. This plant is going to be control by developing the control system using DeltaV

and will be connected to the device provided in the lab. The devices that will be used

are Pressure Transmitter, Temperature Transmitter, Flow Transmitter and valve as

stated in the P&ID.

V1902

ﬁ%@

Atmosphere

PDI
204

Cooling
Vessel
VE138

.............................

Buffer
Tank 2
VE128

FY
205

(=)

Buffer
Tank 1
VE118

© o

N

et

N

<=

Air supply

Figure 27: Flow, Pressure and Temperature plant P&ID
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Figure 28 below shows the graphic of the Flow, Pressure and Temperature
plant that had been drawn referred to the P&ID in Figure 27 using the DeltaV

Configure.

"4
EMERSON.

Process Management

UNIVERSITI
TEKNOLOGI
PETRONAS

Figure 28: Flow, Pressure and Temperature plant

The devices used in this plant such as FY102, FI1101,PDI1204, T1503,V1902,
F1504, Pl 402 and FY205 are all from the devices used for the FFIT. These devices
were downloaded in order to have a good communication. All the alarms were
acknowledged. If the tag name of the device appears to be yellow in DeltaV Run
mode, then the communication of that device is fail. If the tag name is green, it

indicates that the communication is good.

4.1.2 Training by EMERSON

The PETRONAS Group of Technical Solution (PGTS) had organized the
training for the PGTS members as well as the students on 7" to 9" April 2009 for
three days. The training was given by the Emerson as one of the host for the FFIT.
The training was held at Fieldbus lab in building 23, Universiti Teknologi
PETRONAS.

32



4.1.3 Basic Test

Basic Test covers six subtests which are:
e Initial Download
e Device Commissioning
e Device Decommissioning
e Online Device Replacement
e Physical Layer Inspection/Device Drop Out

e Calibration Function Check

This test includes the device from two segments which are 13 devices from
Segment 1 and 12 devices from Segment 2. The list of device is listed in Table 2.
This project scope only covers the devices in Segment 2. However, there are some
devices in the segment are failed to be tested due to the DD file and there are also

some devices are not attached.

4.1.3.1 Initial Download

Table 3: Initial download result

1 E+H AT305 N Y N

2 E+H LT302 Y - Y

3 E+H PT303 Y - N

4 E+H PDT304 Y - N

5 E+H LT301 Y - Y

6 E+H FT306 Y - Y

7 E+H FT307 N N N

8 HONEYWELL | PT402 Y Y

9 HONEYWELL | PDT403 Y Y

10 FOXBORO FT101 Y Y

11 FOXBORO FVv102 Y Y

12 MTL MTLADM1 N Y

13 E+H TT308 Y N
*  Segment Download: Download all the devices in the port at one time at port Y = SUCCESS
*  Partial Download: Download only the required device at one time. N = FAIL

*  Alarm Acknowledged: Clear alarm
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Table 3 shows the result of the initial download test and alarm
acknowledged. There are two devices that can not be downloaded either through
segment or partial download which are FT307 and MTLADML. The time taken for
initial download is approximately 10.53 minutes. Besides that, there are several

devices that their alarm can not be acknowledged.

4.1.3.2 Device Commissioning

Table 4: Device commissioning result

1 E+H AT305 Y N Y
2 E+H LT302 Y N Y
3 E+H PT303 N Y Y
4 E+H PDT304 N Y Y
5 E+H LT301 Y N Y
6 E+H FT306 Y N Y
7 E+H FT307 N N N
8 HONEYWELL PT402 N Y Y
9 HONEYWELL | PDT403 N Y Y
10 FOXBORO FT101 Y N Y
11 FOXBORO FV102 Y N Y
12 MTL MTLADM1 N N N
13 E+H TT308 N Y Y
*  Segment Download: Download all the devices in the port at one time at port Y = SUCCESS
*  Partial Download: Download only the required device at one time. N = FAIL

In segment 2, all devices can be commission except for FT 307 and
MTLADML. The time taken for each device to commission is about 1.13 minutes
and the full download take about 13 minutes while the partial download of each
device take times of 2 minutes in average. After commissioning, all the device tag in
the DeltaV Operate is green.
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4.1.3.3 Device Decommissioning

Table 5: Device decommissioning result

1 E+H AT305 Y

2 E+H LT302 Y

3 E+H PT303 Y

4 E+H PDT304 Y

5 E+H LT301 Y

6 E+H FT306 Y

7 E+H FT307 N

8 HONEYWELL PT402 Y

9 HONEYWELL | PDT403 Y

10 FOXBORO FT101 Y

11 FOXBORO FV102 Y

12 MTL MTLADM1 N

13 E+H TT308 Y
Y = SUCCESS
N = FAIL

As the result shown in Table 5, the device that cannot be commissioned

which is FT 307also can not be decommissioned. The time taken for each device to

decommission is about 1.25 minutes. As the device being decommissioned, the

device tag in the graphic is changed to yellow.

4.1.3.4 Online Device Replacement

Table 6: Online device replacement result

1 E+H AT305 Y

2 E+H LT302 Y

3 E+H PT303 Y

4 E+H PDT304 Y

5 E+H LT301 Y

6 E+H FT306 Y

7 HONEYWELL PT402 Y

8 HONEYWELL | PDT403 Y

9 FOXBORO FT101 Y

10 FOXBORO FV102 Y

11 E+H TT308 Y
Y = SUCCESS
N = FAIL
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The Table 6 shows that all the device in Segment 2 can be replace online.
However there are some issues that need to be highlighted while doing the testing.
After removing the cable from the terminal block, the tag in the graphic must
changed to yellow first before clicking for replace or the device cannot be replace.
There are two alarms that need to be acknowledged in this test which are Module

Alarm (Red) and Communication Alarm (Yellow).

i Deltav Operate (Run) 0 I

dule: | Frio [= ] main: [alarmList |7 Username: [ ADMINISTRATCR [ sesmmoe|  iisoizam])
dall A8B e ¢ FE w 5 M E & % ® O

[ E u| = /= |k

¢| ¢> ‘ Alarm List ‘ I%I:la;k :2 Suppressed: 0
SECIEE R R

Ack Time In Unit Module/Param Description Alarm Message Priority

H Diff Pres Tx
HW Pres Tx

E+H Pres Diff Tx
E+H Pres Tx
E&H pH Analyzer
E&H Temp Tx

MODBAD
MODBAD
MODBAD
MODBAD
MODBAD
MODBAD
FAILED

RMT Scalable Gage PresT> MODBAD

Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Primary Value Failure WARNING
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL

812112009 3:57:56 P1
82112009 3:57:56 P1
872112009 3:57:56 P1
#/21/2009 3:57:56 PI
812142009 3:57:56 P1
#/21/2009 3:57:56 PI
8/23/2009 11:47:17 #
872142009 4:26:41 P1

PDI03/MODULE_ALM
Pl402/MODULE_ALM
PDI304/MODULE_ALM
PI303/MODULE_ALM
Al305/MODULE_ALM
TI308/MODULE_ALM
TT201/FAILED_ALM
PI1202/MODULE_ALM

8/2142009 4:26:41 P1
812112009 4:26:41 P1
672142009 4:26:41 P1
812112009 4:26:40 P}
6/2142009 4:26:40 P1
82142009 4:26:40 P1
872112009 4:26:40 P1
8/23/2009 11:49:11 #

TI201B/MODULE_ALM
TI201A/MODULE_ALM
PI502/MODULE_ALM
PDIS01/MODULE_ALM
FIS04/MODULE_ALM
PDI204/MODULE_ALM
TIZ03/MODULE_ALM
Al207/L0_ALM

RMT Thermocpl Cls 1 wio T MODBAD
RMT 8-jp Resist. Thimtr Pt1 MODBAD
YKG Flow Tx MODBAD
YKG Pres Tx MODBAD
YKG Yortex Flowmeter MODBAD
RMT Scalable Diff Pres Tx MODBAD
RMT Smart Temp Tx MODBAD
RMT Analytical pH Analyzer LOW

Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Module Error: 264 or Module CRITICAL
Low Alarm Value 0 Limit 10 WARNING

mimlOO0O0OOOO0O

812112009 4:26:38 P1 YC302/COMM_ALM COMM Communications failure WARNING

Figure 29: Communication Alarm and Module Alarm

4.1.3.5 Device Drop Out

Table 7: Physical layer inspection/device drop out result

1 E+H AT305 - 38.2
2 E+H LT302 - 60.2
3 E+H PT303 - 42 .4
4 E+H PDT304 - 525
5 E+H LT301 - 55.5
6 E+H FT306 - 23.1
7 HONEYWELL PT402 - 29.3
8 HONEYWELL PDT403 TT308 20.8
9 FOXBORO FT101 - 29.1
10 FOXBORO FV102 - 25.8
11 E+H TT308 - 21.9

*  Device Affected: Device that affect by the devices being take out
*  Alarm Normalized: Clear alarm
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Table 7 shows the result of the device drop out test result. All the alarm of
each device can be acknowledged with the difference time taken. However there are
certain device alarms that still appear but not blinking even after acknowledged.
While the PDT 403 was being taken out, the alarm of TT 308 appear to be blinking.

The reason will be discussed in later part.

4.1.3.6 Calibration Function Check

Table 8: Table of the calibration result

375 COMMUNICATOR HOST

1 E+H LT301 N Y

2 E+H LT302 N Y

3 E+H PT303 N Y

4 E+H PDT304 N Y

5 E+H AT305 Y Y

6 E+H FT306 Y Y

7 E+H TT 308 Y Y

8 HONEYWELL | PT402 Y Y

9 HONEYWELL | PDT403 Y Y

10 FOXBORO FT101 Y Y

11 FOXBORO FVv102 Y Y
* 375 Communicator: Device used to do calibration of control devices in field Y = SUCCESS
*  Host: Main workstation in this case is Emerson Proplus N = FAIL

All the devices can be calibrated using the host. However, there are some of
them that fail to be calibrated using the 375 Communicator because the device DD
file not exists at the communicator. Besides that, the calibration of FT 101 only can
be done when the XD _SCALE and OUT_SCALE in the same value otherwise the

alarm will blinking and the device tag name will change to yellow.
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4.2 Discussion

4.2.1 Loop Control Design

The plant obtained in Figure 28 however is not a loop control. A simple plant
is design to be controlled first. After succeeding with the simple design, then the
plant will be integrated to be loop. The logic to the devices has been taken from the
logic of FFIT. The main idea is to create the logic, but due to the limitation of
privilege and hardware that is in terms of the termination, the logic cannot be

created.

4.2.1.1 Plant operation

The plant in Figure 28 consists of two buffer tanks, VE 118 and VE 128 that
functioned to supply regulated, compressed air to the cooling vessel, VE 138. As
more the air supplied entering the VE128, the pressure inside the vessel will be
increase. In order to ensure safety, the compressed air will be controlled by using the
valve, FY205, [5].

The air from the source will be supplied through the VE 118 to the VE 128.
The PT402 at VE 128 will measure the pressure inside the tank and the signal will
be sent to the controller. If the pressure measured is over the high limit, the signal
will be sent to the valve to decrease the opening in order to maintain the pressure
within the specified range. This operation is also goes to the controller at the FY102

which is to maintain the pressure inside the cooling vessel VE 138.

In order to ensure safety, which is one of the control objectives, the flow of
the output will be controlled. The flow transmitter, FI101 will measure the flow rate
of the compressed air and sent the signal to the controller, FIC. If the flow measured
by the FI101 is less than the low limit, the controller, FIC will sent the pneumatic
signal to the valve, V1902 to increase the opening so that the compressed air can be

flown out to the atmosphere.
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Figure 28 shows the graphic of the plant that had been drawn using DeltaV
Configure and Figure 30 is the graphic in DeltaV Run mode that going to be used by
the operator in monitoring the running of the plant. For example, the Analog Input
of TT503 will show the display of the temperature in the VE138 and if it is over the
low or high limit, the block will be blinking in red color. The set point can be set at

the faceplate of the device as in the Appendix 4.

4
EMERSON.

Process Management

UNIVERSITI
TEKNOLOGL
PETRONAS

Figure 30: Flow, Pressure and Temperature Plant in DeltaV Operate Run mode

4.2.2 Training by EMERSON

The training provided by Emerson is about the FOUNDATION Fieldbus
Device Service Basic Theory, 375 Field Communicator, Wireless technology by

Emerson, AMS Intelligent Device Manager, Analytical and Flow.

This training is to provide the basic understanding about this technology to
the PGTS members and students working on this project to perform the
interoperability test and improve understanding on Fieldbus system by Emerson
better.
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4.2.3 Basic Test

The discussion in this part will be focused on each of the test of the basic test
which is the initial download, commissioning, decommissioning, online device

replacement, drop out test and calibration function check test.

4.2.3.1 Initial Download

There are two devices that cannot perform the segment download which are
FT 307 and MTLADML1. FT 307 cannot be downloading because it is detached from
the segment while MTL is a power conditioner that did not need to be downloaded
but it required a channel for its power device diagnostic feature. The alarm can not
be acknowledged because the system is already detected the online device but the
device itself was not updated with this information. The initial download needs to be
performed every time host being switched as to register the device to the selected

system.

4.2.3.2 Device Commissioning

Commissioning needs to be performed to make sure that all devices is
functioning and can be recognize by the host. In this test, all the devices can be fully
commission and download either by full download or partial download. Download
action must be perform for the device to communicate with the host. The time taken
for the device to commission is considered short indicates that all the devices are in
good condition. Furthermore, all the device tag is green in the DeltaV Operate
indicates that the commissioning is successful and the devices can be recognized by
the host. The important point is that no devices being interrupt during the
commissioning. It means that commissioning device can be done during the fully

functioning system.
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4.2.3.3 Device Decommissioning

Decommission is performed when to remove the device either for
maintenance or to change with other device. For this test, all the devices can be fully
decommission. The time taken can be considered as short and in normal condition as
it less than 2 minutes. Placing the decommission device on standby mode is
necessary before the device can go online. The device decommissioning can also de
done during the fully functioning system because it does not disturb other devices in

the segment.

4.2.3.4 Online Device Replacement

Online device replacement test is to prove that the device can be removed
online and after reattach to the segment and completing the commission, the device
can function well as the device before. It means that, the system can recognize the
device. The device might be replaced because of the corruption of old device or
maintenance. However, the new device must have the same DD file as the old one.
In this test, as the device tag in the graphic change to yellow, the device is removed.
Since all the alarm can be acknowledged, all the devices being replaced can be
recognized by the host after completing the wizard. The replacement also not

interrupts the whole process and other devices in the segment.

4.2.3.5 Drop Out Test

The drop out device in this test is to show that the failure of one device in the
segment is not affecting the segment performance or other device. The alarm
appears to inform the user of the disconnected device. The alarm will be normalized
after reattach the device to the segment. The alarm appear but it is not blinking is
because the alarm had been normalized but the condition of the device is not back to
normal yet. While replacing the device, the other alarm device appears because of
while removing the cable, the hand might touch the other loose device cable and

alarm appears.
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4.2.3.6 Calibration function checks

The calibration function check is used to change the output range of the
device. This test proved that the output range can be change via host at Control
Studio and 375 Field Communicator at the field. Any changes done to the device is
automatically detected by the system. During the test, there are some of the devices
cannot be calibrated via 375 Field Communicator because of their DD files were not
loaded or updated by the vendor in the 375 communicator. Thus the data cannot be

retrieving from the device.
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CHAPTER 5

CONCLUSION & RECOMMENDATION

5.1 Conclusion

This project was aimed to do research on the FOUNDATION Fieldbus
interoperability in collaboration with PETRONAS SKG14. In running the project,
the basic test managed to give better understanding on the FOUNDATION Fieldbus
system, it characteristics as well as its communication system. The result of Basic
Test on Segment two shows that the MTL power conditioner require a channel for
its device diagnostic feature that eventually will increase the cost compared to the
P&F power conditioner on Segment one that not require a channel. However, the
interoperability limitation of the FOUNDATION Fieldbus still can not be solved
because the project can not be proceed with stress test and diagnostic test due to the
delay from the PETRONAS SKG14. The design of a Flow, Pressure and
Temperature plant was done but there are some limitation occurs in terms of
privilege and hardware. The outcome of this project will be used as a resource for

developing standards and guidelines for implementation in PETRONAS Groupwide.

5.2 Recommendation

This project can be expanded and obtained an efficient result with some

recommendation as below:

1. The enhancement of scheduling, so that the delay in performing the test
would not be too long.

2. Provide one team of the UTP student to in charge or cooperate in doing the
testing rather than the FYP students.

3. Provide more training in terms of hardware rather than only software, so that

the research on this project can be done efficiently by the students.
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Appendix 1: Direct Digital Control Architecture
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Appendix 2: Distributed Control System (4-20mA)
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Appendix 3: Flow, Pressure and Temperature plant
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Appendix 4: Project Milestone

Research on the topic

2 |Training from EMERSON

3 |Basic test

Initial download / Commissioning
Decommissioning / Online Device
Replacement

Physical Layer Inspection
Calibration Function Check

2 |Create function block and Area for
control loop model

3 |Submission of Progress Report

4 |Continue with control loop modeling

5 |Preparing for Poster submission

6 |Finalize the project

B Milestone Process
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