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ABSTRACT

Disturbances occur in the transmission system in the form of a decrease in quality in the
midspan joint, this disturbance is a major disturbance that can result in company losses and
electrical system failures. This research aims to analyze the comparison of electrical
resistance, rated breaking strength, and mechanical strength of midspan joints. The research
methods used include laboratory testing for electrical resistance measurement, RBS
calculation, and tensile testing to determine the mechanical strength of the conductor. In this
study entitled "The effect of splice shunt on the midspan joint used in the ACSR 250
conductor on the electrical and mechanical properties” it was found that the use of splice
shunt on the midspan joint resulted in lower electrical resistance than the reference conductor
resistance. In addition, RBS calculation shows that midspan joint with splice shunt has 39%

higher mechanical strength than midspan joint without splice shunt.

Keywords: Electrical resistance, Midspan joint, Splice shunt, ACSR 250 conductor, Rated
breaking strength (RBS)

viii



ACKNOWLEDGEMENT

Alhamdulillahi Robbil 'Alamin, all praise and gratitude to Allah SWT who has given His

grace and guidance so that the author can complete this thesis well. Shalawat and salam may

always be poured out to our lord, the Prophet Muhammad SAW, his family, friends and

followers until the end of time.

This thesis is the result of the author's hard work for several months as a requirement to

obtain a Bachelor of Engineering degree in the Mechanical Engineering Study Program at

the president university. In writing this thesis, the author faces various challenges and

obstacles that require hard work and tenacity in dealing with them.

On this occasion, the author expresses his deepest gratitude to those who have helped,

guided, instructed, and supported in the completion of this thesis:

1.

My beloved parents and all family members who have provided prayers, advice,
inspiration and support during the process of writing this thesis. All the help given
means a lot to me and is a motivation to keep fighting until completing this thesis.

Dr. Eng. Dr. Lydia Anggraini, S.T, M.Eng as thesis advisor who has provided valuable
direction and advice in the process of writing this thesis.

To all lecturers and staff of the Mechanical Engineering Study Program who have
provided a variety of knowledge, experience, and invaluable assistance in the process
of writing this thesis.

For all my closest friends, who always accompany, motivate, provide support and
enthusiasm and help with sincere hassle in every way. Your presence is very meaningful
in completing this thesis.

For the owner of Student ID number 003201900026 who always accompanies,
motivates, provides support and enthusiasm, and sincerely helps in all matters. Your
presence is very meaningful in completing this thesis.

Mechanical Engineering 19 colleagues for their support, cooperation, and the good
times we have spent together. All the precious moments that we went through together
will always be unforgettable memories

Last but not least, | wanna thank me. | wanna thank me for believing in me. | wanna
thank me for all doing this hard work. I wanna thank me for having no days off. | wanna

thank me for never quitting. | wanna thank me for just being me at all times



TABLE OF CONTENT

PANEL OF EXAMINER APPROVAL .....ociiiiiereiee ettt [
STATEMENT OF ORIGINALITY ottt i
THESIS APPROVAL ..ottt st et e et e e e e snr e e e nnneas i
SCIENTIFIC PUBLICATION APPROVAL FOR ACADEMIC INTEREST ......cccccevvveene v
ADVISOR’S APPROVAL FOR PUBLICATION .....coiiiiiiiiiiiiiiee i v
TURNITIN TEST RESULTS ..ottt Vi
GPTZERO TEST RESULTS ...ttt e e vii
N S 2 ¥ [P viil
ACKNOWLEDGEMENT ...ttt sttt ene s iX
TABLE OF CONTENT ..ottt sttt sbe s enanne e Xi
LIST OF FIGURES .......ooo oottt st e et e snte e et e e e nnaeeennaeeans Xiil
LIST OF TABLES ...ttt e e e ae e nnae e e nnae e Xiv
LIST OF FORMULAS ... .ottt et nean s XV
CHAPTER 1 INTRODUCTION ..ottt 1
1.1, BACKGIOUND ...ttt bbbt 1
1.2. Problem IdentifiCatiON..........coiieriiieiiee e 2
IR T O o] 1= ox ()Y SO PRSI 2
1.4, Scope and LIMItatioNS.........ccveiieiiiiieiece ettt 2
0L T O 11111 o= PR SS 3
CHAPTER 2 LITERATURE REVIEW ...t 4
2.1 SPHICE SNUNL ... e 4
2.2 IMIASPAN JOINT......oeiiiiieiice e et e s e s reesaeereesreenbeeneenres 4
2 T 01210 101 o (PSSR 7
2.1.1 COPPEr tYPE CONAUCTON .....veuvieitesiieiesiieieeiee ettt sttt 7
2.1.2 Aluminium tyPe CONAUCTON .........eiuiriiriieiieieie ittt 8
2.1.2.1 ACSR (Aluminium Conductor Steel Reinforced) .........c.cccoevvviiiiiieiiieninnn 8
2.1.2.2 TACSR (Thermal Aluminium Alloy Conductor Steel Reinforced) .............. 8
2.1.2.3 ACCC (Aluminium Conductor Composite COre) ........ccccevererenienesenreennn, 9

2.4 EIeCtriCal RESISLANCE ......eevieiieiieeie ettt e e nae e e naeeneennes 9
2.5 Tensile Strength........coooiiii s 10
2.4. 1 STFAIN ...ttt ettt h bbbttt b et nb e aennes 11

Xi



2.8, 2 S TS ..t et e et eeeeeetete—————ateeetateen i reaatareer 11

CHAPTER 3 RESEARCH METHODOLOGY .....ccoiiiiiiieeciie e 13
3.1 Place and Time of Implementation.............ccooviieiiieie i 13
3.2 ReSEArch FIOW CRart.......ccooiiiiiiiiiiisieieie e 13
3.3 Research FIow Chart DeSCIIPLION .........cceiiiiiirieiiiieiiiieieeeeee e 14
3.4 T0O0IS aNd MALEIIAL .......coviiieiiee e 15

B L TOOIS .ttt bbbt 15

342 IMALEITAL ... 17
3.5 TeStiNG AITANGEIMENT ......oviiiiiitiii ettt 22
3.6 Tensile TeStiNg PrOCEAUIE ..........ooiiiiiiieiee et 23
3.7 Rated Breaking Strength..........coooiiiieiiiic e 23
3.8 Resistance Measurement WOrk StEPS........cccveiiiieiieeie i 24
3.9 TensSile TeSt WOIK STEPS .......ooiiiriiiiieiieieiei ettt 24

CHAPTER 4 RESULT AND DISCUSSION........otiiiiiiciie e 25

AL RESUITS. ...ttt bbbttt bbbt n s 25
4.1.1 Resistance Measurement RESUITS .........ccoveierriiiiniiesieeee e 25
4.1.2 TeNSIE TSt RESUILS ......eeviiieiiieie e nns 26

4.1.2.1 Tensile test results without splice Shunt.............cccooviiiiniiicee, 26
4.1.2.2 Calculation of RBS midspan joint without splice shunt...............cccccoevenee. 27
4.1.2.3 Tensile test results with splice shunt............c.cccooveiiiiii i 29
4.1.2.4 Calculation of RBS midspan joint with splice shunt.............c.ccocoiviiinennnn, 30

O I 1ol U 11 o] o USSR 32
4.2.1 Comparison of electrical resiStancCe ..........c.cccveveiieeiieie i 32
4.2.2 CompariSON OF RBS ........cuiiiiiecece e 32

CHAPTER 5 CONCLUSION AND RECOMMENDATION ......ccoeiiiiieiiineresesiesieenns 34
T8 A 0 o] U1 [ ] o SRS 34
5.2 RECOMMENUALION .....ocvveiieiieeie ettt e e e e esraeteaneesreeneeens 34

REFERENGCES .......ooiit ettt sttt ss bbb e e besbe st ne e 35

Xii



LIST OF FIGURES

Figure 2.1 SPlICe SNUNL .......ooviii et 4
Figure 2.2 Steel Sleeve for Conductor ACSR and TACSR ........ccceveviviiieiieeie e 5
Figure 2.3 Aluminium Sleeve for Conductor ACSR and TACSR ........cccociiiininiininieen, 5
Figure 2.4 ACSR and TACSR Conductor Crimps PoiNt [6]........cccceivereiiniiinineseeieees 5
Figure 2.5 Composite Sleeve ACCC CONAUCION ......ccecveiieriieieiiesieeie e se et 6
Figure 2.6 Aluminium Sleeve ACCC CONAUCTON .......c..coveiieriieieieecie e se e 6
Figure 2.7 ACCC Conductor Crimps POINT............ccoiiiiiiiiiesineneeeeeee e 6
Figure 2.8 Bare Copper CONAUCTON [7]..cveiveiiriiiiiiiiieieie e 7
Figure 2.9 ACSR CONAUCEON [8].....civeiiiieiiieie sttt re e nne s 8
Figure 2.10 TACSR CondUCEOr [9] ...eoviiieiieicie ettt e et 8
Figure 2.11 ACCC CONAUCTOr [L0] ...vevveeeieierieriisieeiieieie e 9
Figure 3.1 ResSearch FIOW Chart.........cccoooiiiiiiiiiieee e 13
Figure 3.2 Horizontal Tensile teSt Maching...........ccccevveiiiicie e 15
Figure 3.3 MICIro ONM IMIBLET .....c.veeiiiieciece et ens 16
FIgure 3.4 SPIICE SNUNT ..o e 17
Figure 3.5 Specification of the Splice SNUNT..........ccoiiiiiiii e, 17
Figure 3.6 ACSR 250 CONUUCTON .......cviieieiiisiesiieieeieie sttt 18
Figure 3.7 Midspan Joint for ACSR 250 [19] .....cooiiiiiiee e 19
Figure 3.8 Specification of the Midspan JOINt...........c.ccceeviiiieiii i 19
Figure 3.9 Compression Dead End for ACSR 250 [20] .......cccooereriniieiiiene e, 20
Figure 3.10 Specifications of the Compression Dead End for ACSR 250..........c.ccccuveneee. 21
Figure 3.11 TeSting ArrangemENL.........c.coveiuiiieieeie e s esee et se e sre e sreeste e sreenreenes 22
Figure 3.12 Tensile TeSting ProCEAUIE..........cueiverieieece et 23
Figure 4.1 Tensile Test Results Without Splice Shunt.............ccccoeoiiieiiinncicnecee 26
Figure 4.2 Value RBS Without Splice Shunt...........cccooiiiiiiiiiiicee e, 28
Figure 4.3 Tensile Test Results With Splice Shunt............ccccooiieiii i 29
Figure 4.4 RBS Conductor With Splice Shunt...........c.ccooiiiiiiiiciii e 31
Figure 4.5 Electrical Resistance With Splice Shunt............ccociiiiiiiiiiiie, 32
Figure 4.6 Rated Breaking Strength COMPariSON..........coceveriiiiininiieiesese e, 32

Xiii



LIST OF TABLES

Table 3.1 Specification of the Splice SUNE ..........ccoooiiiieii i, 18
Table 3.2 Specification of Conductor ACSR 250 [18]......cccecoviieiieiiiiieieere e 19
Table 3.3 Specification of the MidSpan JOINT ... 20
Table 3.4 Specifications of the Compression Dead End for ACSR 250 ..........cccccvevvvrinnnn. 21
Table 4.1 Resistance Test Result Conductor ACSR 250 With Splice Shunt...................... 25
Table 4.2 Test Result ACSR 250 Conductor Without Splice Shunt............ccccoevveiiiennn, 26
Table 4.3 Test ReSUIt TeNSIIE TEST .....oiiiiieece e 29

Xiv



LIST OF FORMULAS

Formula 2.1 Electrical RESISTANCE .........coceiuiiiiiiieieieiee e 9
FOrmula 2.1 TeNSIIE STIAIN .....coiiiiiiiieiee et 11
FOrmula 2.2 TENSIIE STIESS ....eeiveeieeieiie ettt enes 11
Formula 3.1 Rated Breaking Strength ..........cocooiieiiieiieeeseee e s 23

XV



