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ABSTRACT

A power system analysis determines whether the proposed system upgrades, future

upgrades and present distribution equipment will meet the present and future system

requirements. This analysis includes research and evaluates the different voltage

levels available from utility. Owngeneration may be considered in some cases. Thus,

the objective of the project is to determine the performances of an electrical power

system for an offshore platform, SUPG-B (Central Processing Platform). This project
comprises of Load Flow Study and Short Circuit Study. The project involves two

major parts, which are modeling and simulations of SUPG-B network for the above

studies. The studies mentioned will be conducted through simulation by using a

power system analysis tool, ERACS. Simulation is required in seeing the real

situations on the platform and how it will runbased on different scenarios. The use of

ERACS helps to improve the simulation process by increasing the speed of

simulation as well as its powerful graphical user interface.
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1.1 Background of Study

CHAPTER 1

INTRODUCTION

1.1,1 Power System Analysis

Power system analysis deals with the fundamentals of electrical systems which

focus on power generation, transmission, and distribution. The principles of circuit

parameters concerning transmission lines, like inductance, capacitance, resistance,

conductance, and admittance are given consideration. Conducting a good power

system analysis is of great importance in planning and designing the future

expansionof power systems as well as in determining the best operation of existing

system. It has the main goal of providing continuous power supply to the facility

with minimum interruptions. Therefore, it is necessary that electric power system is

designed to be stable and protected under any conceivable disturbances.

The load flow study is an important tool involving numerical analysis applied to a

power system. The principal information obtained from a load flow is the

magnitude and phase angle of the voltage at each bus and the real and reactive

power flowing in each line.

Short circuit study is performed to determine the maximum fault currents that

would be present in the power system during a system disturbance. Under fault

conditions, the protective devices would attempt to interrupt the fault current,

which could cause a violent failure.



1.1.2 SUMANDAK Phase 2 (SUPG-B) Project Development

Phase 2 Development consists of Sumandak Selatan Processing Platform (SUPG-

B), Sumandak Tepi Drilling Platform (SUJT-C), interfield pipelines and Host-Tie

Ins. SUPG-B is designed as a 6 legged platform. It can accommodate 18 conductor

slots and drilling will be done by tender assisted rig. This platform is developed as a

modular concept which consist of 5 modules namely Power Generation-Mini LQ

module, Water Injection module, Drilling module, Production module and

Compression module.

Tlie SUPG-B facilities will be designed such that it can be operated with minimum

manpower without jeopardizing the flexibility and reliability of the operation,

production availability and most importantly the safety integrity of the facilities. In

addition, high production availability through the enhancement of the system

maintenance capability without shutdown and through tlie use of equipment or

devices with minimum maintenance requirements will always be the primary

consideration in the design of the facilities.
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1.2 Problem Statement

1.2.1 Problem Identification

The oil and gas industry today is facing the major challenges of increased in safety

and production whilst needing to develop cost effective means of reducing and

managing emissions. An important factor in achieving these objectives is the

effective application of power system analysis. For this purpose many calculations

need to be done by the electrical engineer. In most cases, the manual methods of

calculating the power system analysis are tedious and time consuming. To

overcome this problem, a need of powerful software that provides various

calculations and studies besides providing a mean to simulate the design of ones

platform is necessity. Therefore, the modeling and simulations for Load Flow Study

and Short Circuit Study will be conducted using ERACS.

1.2.2 Significant ofthe Scope

A well-designed power system is the backbone of all industrial and utility facilities.

A good power system study provides the information necessary to upgrade and

maintain the power delivery infrastructure of ones platform.

The modeling and simulation of power system is essential in determining the

performances of the power system. "Modeling" refers to the process of analyzing

the suitable mathematical description of the parameters of the components.

"Simulations" involves the techniques to set up the model of real situations based

on different scenarios.

Load Flow Study is conducted under normal steady state conditions at full load to

determine the loading of electrical equipment such as generators, cables, violation

of voltage, determine platform power factor and system losses.



Short Circuit Study is conducted to verify and establish the maximum prospective

three phase symmetrical short circuit current at the busbar of the Switchgear and

Motor Control Centre (MCC). The results obtained from the study is used to verify

whether the existing busbar short circuit ratings are sufficient to withstand and

interrupt the fault current and to allow new equipment for a specific offshore

platform to be selected accordingly.

13 Objectives

The objectives of conducting a power system analysis are as the followings:

• To understand the importance of power system analysis for an offshore

platform.

• To perform modeling and simulations of SUPG-B Network for the purpose of

Load Flow Study and Short Circuit Study.

• To familiarize with the selected computer aided tool, ERACS in order to

perform the power system analysis.

1.4 The Relevancy of the Project

The purpose of conducting a power system analysis is the ability to maintain an

optimum power system that serves present and future plant operating needs. The

power system analysis often includes a comprehensive review of the existing

system with a clear understanding of future requirements. A key component of the

analysis is the ability ofthe engineer to understand existing conditions, future needs

and system capabilities. A combination of Load Flow Study and Short Circuit

Study techniques are employed to complete the analysis.

Note: The load values are based on the data available as on date from Process,

Mechanical, Instrumentation and Package Equipment Vendors.



CHAPTER 2

LITERATURE REVIEW

2.1 SUPG-B Operation Philosophy

Refer to APPENDIX A for the key overall single line drawing showing the overall

power generation and distribution scheme of SUPG-B. SUPG-B Central Processing

Platform is equipped with three (3) gas turbine generators (GT-7500, GT-7530 and

GT-7560) with a 3 x 50% configuration.

For short circuit study, alternator rating of 4370kVA, 6600V, 0.8 p.f., 3 phase,

50Hz has been considered. During normal operation of the platform two (2) turbine

generators shall be running in parallel. However, the electrical system shall be

suitable for a condition that all three GT units are running in parallel. The turbine

generators are connected to HV switchgear SG-7510. Motors rated 200kW and

above are connected to this switchgear.

For the low voltage consumers, four (4) power transformers (TF-7510, TF-7520,

TF-7530 and TF-7540), each rated 2MVA, 6600V/420V, AN, Dynl 1 divided into

two separate systems with 2x100% configuration are considered. The first system

consists of power transformers TF-7510 and TF-7520 which are connected to Bus-

A and Bus-B of SB-7710 respectively, whereas the other system consists of power

transformers TF-7530 and TF-7540 are connected to Bus-C and Bus-D of SB-7720

respectively, while Bus-D is linked to the Bus-E of SB-7720 by means of

Automatic Transfer Switch, ATS-7720 which is normally closed. During normal

operation, the two transformers, TF-7510 feeds Bus-A and Bus-B, and TF-7530

feeds Bus-C and Bus-D/E independently. However, during transfer of loads for

planned maintenance of one of the transformer, the associated bus-tie breakers of



the LV switchboard SB-7710 and SB-7720 will be closed momentary for parallel

operation, prior to transferring the load.

For emergency and black start purpose, one (1) emergency diesel generator (G-

7700) rated lOOOkW, 400V, 0.8 p.f. 50Hz, 3 phase, 4 wire is installed. The

emergency diesel generator is connected to ATS-7720. During normal operation of

the platform the emergency generator shall not be running and ATS between Bus-D

& Bus-E will be in 'closed' position. On detection of dead bus, Diesel Generator

(G-7700) set will get started automatically and supplies to Bus D and Bus E of SB-

7720. However, during transfer of load from emergency to normal, on load or

during testing of Diesel Generator set, the emergency generator will be in parallel

with main power using ATS. Synchronizing facility shall be provided between the

diesel generator and main power supply.

22 Power System Analysis

Power System Analysis mainly deals with the fundamentals of electrical systems

which focus on power generation, transmission, and distribution.

• . . .

Generation Transmission Distribution

I'On'er Uniitv GwsiersMjO

Consumption

Figure 2 Fundamentals of electrical systems



2.2.1 Load Flow Study

Load Flow Study is especially valuable for a system which involves multiple load

centers. The Load Flow Study is an analysis of the system's capability to

adequately supply the connected load. The study will provide useful information

about real and reactive power flow, bus voltages, and power factor in each branch

of the system [6]. Other types of information can also be obtained in a Load Flow

Study: optimum types and size for busbars, the possibility and extent of faults

(overloads) on transformers, generators and tie-circuits during normal and

emergency conditions

The Load Flow Study, like all system studies, usually is performed on a digital

computer, which produces a printout that lists voltage, megawatt (MW), and

megaVAR (MVAR) values at each bus location. The total system losses, as well as

individual line losses, also are tabulated.

Figure 3 Load flow study



2.2.2 Short Circuit Study

Short-circuit fault in a power system is an abnormal condition that involves one or

more phases unintentionally coming in contact with ground or each other. As plant

expansion occurs, loads may be moved and larger ones added, leading to increased

levels of available short circuit currents. The possibility of increasing the amount of

short circuit current available into a fault by these changes is the major reason for a

periodic system study [6].

ii
X

Figure 4 Short circuit study

23 Power System Modeling and Simulation

Power system is defined as the electric power distribution network or system of a

utility or industrial plant. "Modeling" refers to the mathematical representation of

various components of a power system such as generating units, transmission lines,

buses, transformers, loads, machines, etc. The representation of the elements by

means of appropriate mathematical model is critical to the successful analysis of the

system performances. As for "Simulation" is defined as the generation of test(s) on

a virtual-time basis to predict the behavior of the real systems. Using a computer,

various scenarios that occur on the electrical power system can be simulate and

analyze.



2.4 Simulation Tool

ERACS software is PC-based, fully integrated and has an easy to use interface. The

ERACS programs are constantly providing many benefits in terms of reduced study

times and improved technical capability to users. Thus, it meets the specific needs

of engineers with practical problems to solve.

The following program modules and options are available in ERACS:

Graphical user interface

Load flow

Fault (classical) & fault IEC909

Harmonic injection & impedance

Transient stability

Protection co-ordination

Universal dynamic modeler

Stand alone or network versions

10, 150 and 1500 busbar versions



CHAPTER 3

METHODOLOGY / PROJECT WORK

3.1 Procedure Identification

Stage 1: Literature Research

The literature review conducted covers: studying the basic fundamentals of a power

system analysis and familiarizing with the computer aided tool, ERACS.

Stage 2: Modeling SUPG-B Network

Data is gathered from other disciplines. It is important to obtain the accurate data

since inaccuracy of the equipments rating could affect the electric power system of

ones platform.

Stage 3: Simulation ofLoad Flow Study

To calculate the steady state conditions of the power system network. Under given

constraints the program will determine the network voltage, current and real and

reactive power flows

Stage 4: Simulation ofShort CircuitStudy

To establish the maximum prospective initial phase symmetrical and asymmetrical

short circuit currents at the busbars of HV Switchgear, LV Switchboard,

Transformers and all major and critical equipments.

3.2 Tool

Modeling and simulations using power system analysis software, ERACS.

10



Perform Electrical Load Analysis

Modeling &
Troubleshooting

SUPG-B Network

usins ERACS

Figure 5 Project Process Flow
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CHAPTER 4

RESULTS AND DISCUSSIONS

4.1 Electrical Load Analysis

Electrical load analysis is categorized as continuous, intermittent and standby load.

The definitions of the above criteria are based on criticality of the equipment

installed.

Continuous loads: All loads that are required to be operating continuously on the

platform at normal operation mode. This is critical load which may jeopardise the

process operation in case there is any electrical power outage or shutdown (e.g.

wellhead control panel, instrumentation protection system panel, lighting and etc.)

Intermittent loads: All process and utility loads require for normal operation but

neither operating simultaneously or continuously. The load will operate on the

process demand or need as a supplementary to the duty unit in order to boost up the

operational system.

Standby loads: All loads that are required when the duty (continuous) system are

under maintenance program or during abnormal condition. Act as a replacement to

the duty load.

12



The study on the Load Analysis will be presented based on several operation

scenarios as follows:

Full Load Case

• 100% capacity of Water Injection System

• 100% capacity of Gas Compression System

• 100% capacity ofoil production

• 100% capacity ofUtility Air System

• 100% capacity ofmini-LQ facilities.

Load Shedding Case

• 50% capacity of Water Injection System

• 50% capacity of Gas Compression System

• 100% capacity of oil production

• 100% capacity ofUtility Air System

• 100% capacity ofmini-LQ facilities.

Full Load Case (Low Voltage Loads for Emergency Diesel Generator

• 100% capacity of Utility Air System

• 100% capacity of mini-LQ facilities

The calculated results are summarized as follows:

Table 1 The summarized Load Analysis of SUPG-B

CASE
PEAKLOAD

kW kVAR kVA

Full Load 5,501.71 2,441.79 6,019.32

Load Shedding 3,468.71 1,518.39 3,787.56

Full Load (Low Voltage Loads for

Emergency Diesel Generator)
853.19 504.78 991.33

For fiirther reference kindly refer to the electrical load analysis provided in

APPENDIX B.

13



4.2 Modeling SUPG-B Network using ERACS

The design of the electrical power generation and distribution systems shall be

based on good engineering practice and internationally accepted national standards.

4.2.1 Power System Design

High Voltage System 6.6kV, 50Hz, 3 phase, 3-wire

Low Voltage System 400V, 50Hz, 3 phase + neutral, 4 wire

4.2.2 High Voltage Switchgear

The switchgear shall be suitable for operation in accordance with the following

requirements:

Supply system

System fault level

Busbar rating

Neutral earthing

6.6 kV, 3 phase, 50 Hz, 3 wire

25 kA (rms) for 3 seconds

2000 A insulated bus bars

Resistance earth limited to 400 A (via generator star

point)

4.2.3 Power Distribution Transformer

Transformers installed on SUPG-B shall be suitable for operation in accordance

with the following requirements:

Primary system

System fault level

Secondary system

Rating

Neutral earthing

Impedance

6.6 kV, 3 phase, 50 Hz

25 kA (rms) 3 seconds

400 V, 3 phase + neutral, 50 Hz

2000 kVA continuous

Solid

6.25 %

14



4.2.4 Low Voltage Switchboard

The switchboard/MCC shall be suitable for operation in accordance with the

following requirements:

Supply system

System fault level

Busbar rating

Neutral earthing

400 V, 3 phase + neutral, 50 Hz

Refer to overall Single Line Diagram

Refer to overall Single Line Diagram

Solidly earthed via transformer neutral

4.2.5 System Earthing

System Voltage Earthing

6.6 kV Resistance earthed at generator neutral

400V Solidly earthed at transformer secondary star point

Low resistance grounding shall be used for the medium voltage (6.6kV) power

system as it has the following advantages.

• Limited ground fault level in the power system

• Selective clearing of the ground fault.

• Avoid interruption and tripping of the power system.

Note: Transformers are solidly grounded to the platform structure at the transformer

neutral at the secondary winding. While Emergency Diesel Generator is solidly

grounded to the platform structure at the generator star point.

4.2.6 Design Fault Levels

The maximum design fault level shall be limited to following nominal values:

6.6kV System - 25 kA 3 second

400V System - 65 kA 1 second

15



4.2.7 Power System Configuration ofSUPG-B

The designed and modeled of SUPG-B network is shown in Figure 6. SUPG-B

Central Processing Platform is equipped with 3 gas turbine generators (GTG-1,

GTG-2 and GTG-3) with a 3 x 50% configuration. The incoming voltage of 6.6kV

is stepped down to 0.4kV through 4 power transformers: each rated 2MVA,

6600V/420V, AN, Dynll divided into two separate systems with 2x100%

configuration. For emergency and black start purpose, 1 emergency diesel generator

(EDG) rated lOOOkW. The emergency diesel generator is connected to ATS.

During normal operation of the platform the emergency generator shall not be

running.

The 6.6kV (HV Switchgear) power system network consists of elements:

Synchronous generator: 3 Gas Turbine Generator, 3.5MW site rated

2 Busbars: Bus-A and Bus-B (6.6kV, 3phase, 50Hz)

Induction Motors: Seawater Injection Pumps (A, B & C) and Seawater Lift

Pumps (A, B & C)

4 Transformer: 2 windings (Delta and Grounded Star)

On load tap changer

1 Bus Section

Neutral Earthing

Switches/ Circuit Breakers and IDMTL Relays

The 0.4kV (LV Switchboard) power system network consists of elements:

6 Busbars: Bus-A, Bus-B, Bus-C, Bus-D & Bus-E

Induction Motors: Compressor Trains, Glycol Reboiler/ Still Column, Fuel

Gas Superheaters, Normal Process Loads, Mini Living Quarters (LQ) & Other

Loads, Plant Vital Loads and Vital Mini LQ & Other Loads

Switches/ Circuit Breakers and IDMTL Relays

4 Bus Sections

16
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4.3 Simulation Studies

4.3.1 Load Flow Study

Conducted under normal steady state conditions at full load to determine the

loading of electrical equipment such as generators, cables, violation of voltage,

determine platform power factor and system losses.

The aim of this study is to verify:

The total powergeneration againstthe power demand of the platform

Load flow characteristics in the whole electrical system

For any current loading violationsat any point in the system

For any voltage violations at any bus in the system

Load Flow Parameters

Network pr*jp*l*tlei ''"""":" y"7rMJM

Network. Information ] Data Stale

£MufcWen 1"

Information LoadffcwParameter* {ElementCount] Libraries]
r duto Tap Changei Selector ;

"j » Off
j r 0:i |

1

flMiitipte.: !"' 1

Convergence Tolerance {pu}: j 0.00005

rLJne&atmg Selector :—;

\ r Winter

\ <r Spring/ Autumn

Overload Threshold (pu* [~ 1

inKaf Iteration Count j"~ 25

' <* SSummot !
L.i_!rrr7'~"_ „ i

QfifaA \
Bus JjowerVoltage Urn* fcuj: j 0.94

BusUjperVoltage UrA (put f™ 1.06

QK Cancel |

Figure 7 Load flow Parameters
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Scenario Options

The scenarios considered for Load Flow Study are the same case as tabled out in

the Short Circuit Study which is shown as below:

Table 2 Scenario options for Load Flow Study

Scenario Description

1

2 turbine generators, GTG-1 & 3 are running, EDG is not running, only

2 transformers are in operation, all other bus sections are closed.

2

2 turbine generators, GTG-1 & 2 are running, EDG is not running, all

transformers are in operation, all other bus sections are closed.

3

Only one turbine generator, GTG-1 is running, all transformers are in

operation, bus sectionsto MCC-2 and SW-I PMP B are open, all other

bus sections are closed.

Operational matrix

The operational matrix of the above scenario options is as follows:

Table 3 Operational Matrix

Seen. GTG-

1

GTG-

2

GTG-

3

TF-

1

TF-

2

TF-

3

TF-

4

VCB-

1

ACB-

1

ACB-

2

EDG

1 X O X X O X O X X X O

2 X X 0 X X X X X X X O

3 X O o X X X X X X X o

X : Bus section Close / Generator Running

O : Bus section Open / Generator Stop
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The following criteria are taken into consideration while selecting the short circuit

level of the various buses:

- ATS is normally closed.

- EDG is not running.

- All bus sections are closed.

The modeled SUPG-B networks based on the scenarios selected are provided in

APPENDIX C - E.

Results ofthe study

Refer to APPENDIX C to E for ERACS printouts representing all 3 scenarios and

the normal operation. Below is the summarized results obtained for all three (3)

scenario options:

Table 4 Summary ofLoad Flow Study for all scenarios

Seen.
PG

(MW)

QG

(MVAr)

PL

(MW)

QL

(MVAr)

PLO

(MW)

QLO

(MVAr)

I3Fmx

(kA)

I3Fmn

(kA)

1 4.281 2.641 4.25 2.396 0.031 0.245 34.591 9.668

2 4.265 2.532 4.25 2.415 0.015 0.117 51.892 9.877

3 3.475 2.072 3.462 1.969 0.013 0.103 43.4 5.638

PG : Total real power generation

QG : Total reactive power generation

PL : Real power at loads

QL : Reactive power at loads

PLO : Real power losses

QLO : Reactive power losses

I3Fmx: Maximum 3-phase fault level (kA)

I3Fmn: Minimum 3-phase fault level (kA)
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Analysis of each scenario in accordance with the ERACS calculation results are

tabulated as follows:

Table 5 Analysis of the Load Flow Study for each scenarios

Seen. Analysis of Results Remarks

1

- Total power generation is within the

main power generator capacity

- Load flow characteristics in the whole

system are generally acceptable with

no voltage violation found

- Voltage drop at all terminals are below

the allowable value.

This scenario reflects a

normal operating condition

and also a condition when

the 2 transformers are taken

out for service.

2

- Total power generation is within the

main power generator capacity

- Load flow characteristics in the whole

system are generally acceptable with

no voltage violation found

- Voltage drop at all terminals are below

the allowable value.

The scenario represents Full

Load case whereby this

actually reflects the normal

operating scenario of the

platform.

3

- Total power generation is within the

main power generator capacity

- Load flow characteristics in the whole

system are generally acceptable with

no voltage violation found

- Voltage drop at all terminals are below

the allowable value.

The scenario represents Load

Shedding case whereby the

operating scenario of the

platform during emergency

situation with only one GTG

is able to run or the scenario

during black start of the

platform.
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4.3.2 Short Circuit Study

To verily and establish the maximum prospective three phase symmetrical short

circuit current at the busbar of the Switchgear and Motor Control Centre (MCC).

The results obtained from the study is used to verify whether the existing busbar

short circuit ratings are sufficient to withstand and interrupt the fault current and to

allow new equipment for a specific offshore platform to be selected accordingly

Short Circuit Study Setup

Fault Study Setup

Stuc&NaRK ]3Pha**Fau*$tudy:SUPG-B

Hemo... Copy...

-Stud>Type

r Siigto Fault

•'* Faul Survey

FaUt Parameter* —

XifpK. jThreePhase

Pha*eBe«tenee(p.hnBt j 0

Phase Reactance (OhmsJ: 1 0

Stut&Pafameten

IndudeinductonMacrtneConlributiori; [*

Haactance Satscfiort jPositive Sequence •!

-Resuts Listing
r None

r Fii

Bun Stub Carted

Figure 8 Fault study setup

Scenario Options

The scenarios considered for Short Circuit Study are the same case as tabled out in

the Load Flow Study which is shown below:
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Table 6 Scenario options for Short Circuit Study

Scenario Description

1

2 turbine generators, GTG-1 & 3 are running, EDG is not running, only

2 transformers are in operatioa all other bus sections are closed.

2

2 turbine generators, GTG-1 & 2 are running, EDG is not running, all

transformers are in operation, all other bus sections are closed.

3

Only one turbine generator, GTG-1 is running, all transformers are in

operation, bus sectionsto MCC-2 and SW-I PMP B are open, all other

bus sections are closed.

Results ofthe study

Refer to APPENDIX F to H for ERACS printouts representing all 3 scenarios and

tlie normal operatioa The tliree phase fault current calculation figures from all

scenarios are summarized and tabulated as following:
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Table 7 Summary for Short Circuit Study for all scenarios

Item
Voltage

SCE]NARIO(kA) Selected

Rating (kA)
1 2 3

SUPERHEATER1 400 2.172 2.24 2.247 25

EDG Emergency Diesel Gen 400 - - - 65

GLYCOL REBOILER 400 3.335 3.439 3.45 25

GTG-1 6600 3.941 3.936 4.024 25

GTG-2 6600
- 3.936 -

25

GTG-3 6600 3.941 - -
25

Compressor Train A 400 34.507 51.395 43.222 65

Compressor Train B 400 34.507 51.702 -
65

Mini LQ & Other Loads 400 33.395 50.579 43.275 65

Norm. Process Load - Bus B 400 34.518 51.72 43.236 65

Vital Mini LQ & Other
Loads

400 33.396 50.551 43.276 65

Plant Vital Loads 400 33.4 50.557 43.281 65

Norm. Process Load - Bus C 400 33.401 50.557 43.281 65

0.4kV Switchboard (Bus A) 400 34.591 51.892 43.352 65

0.4kV Switchboard (Bus B) 400 34.591 51.892 43.352 65

0.4kV Switchboard (Bus C) 400 33.47 50.724 43.4 65

0.4kV Switchboard (Bus D) 400 33.47 50.724 43.4 65

0.4kV Switchboard (Bus E) 400 33.47 50.724 43.4 65

6.6kV Switchgear (Bus A) 6600 9.668 9.878 5.638 25

6.6kV Switchgear (Bus B) 6600 9.668 9.878 5.638 25

The analysis of the results shows that the calculated three phase fault currents for all

scenarios are within the selected kA rating which are 25kA (3 seconds) for 6600V

system and 65kA (1 second) for 400V system.
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Analysis of each scenario is in accordance with the ERACS calculation results

shown below:

Table 8 Analysis of the Short Circuit Study for each scenarios

Scea Analysis of results

1 The calculated three phase bolted fault
currents are lower than the selected kA

ratings of the equipment.

This scenario reflects a normal

operating condition and also a

condition when the 2

transformers are taken out for

service.

2 The calculated three phase bolted fault
currents are lower than the selected kA

ratings of the equipment.

The scenario represents Full

Load case whereby this

actually reflects the normal

operating scenario of the

platform.

3 The calculated three phase bolted fault
currents are lower than the selected kA

ratings of the equipment.

The scenario represents Load

Shedding case whereby the

operating scenario of the

platform during emergency

situation with only one GTG is

able to run or the scenario

during black start of the

platform.
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

Load flow study is an important tool involving numerical analysis applied to a

power system. The principal information obtained from a load flow is the

magnitude and phase angle of the voltage at each bus and the real and reactive

power flowing in each line. Short circuit study is performed to determine the

maximum fault currents that would be present in the power system during a system

disturbance. Based on the analysis of the results from Load Flow and Short Circuit

Study for all scenarios; it is an indication that the use of 3 units of generators, with

capacity of 3.5MW each by the configuration of 3x50% is able to meet the demand

of total power loads on SUPG-B platform. Hence, the selected kA ratings (short

circuit ratings) for the equipments are sufficient to withstand and interrupt the fault

current.

5.1 Recommendations

Using other power system analysis software i.e. EDSA and SKM, the results of

simulation can be compared. It will improve the accuracy of the results obtained.
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APPENDIX A

ELECTRICAL SINGLE LINE DIAGRAM OF SUPG-B
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APPENDIX B

ELECTRICAL LOAD ANALYSIS
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