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PENGANTAR

Setelah diterpa krisis ekonomi sepuluh tahun yang lalu, Indonesia telah membangun pondasi sektor
industri dan sistem moneter yang cukup kokoh. Baik sektor industri dalam skala rumah tangga
maupun skala menengah ke atas. Belum sampai menikmati hasil yang memuaskan, sektor industri di
Indonesia sekarang ini tengah diterpa adanya ACFTA (ASEAN-China Free Trade Agreement) yang
mau tidak mau telah banyak mematikan beberapa industri di Indonesia karena murahnya produk
impor dari China.

Akan tetapi ada banyak manfaat yang tidak bisa dipungkiri dari adanya perjanjian ACFTA ini,
misalnya kran ekspor ke China menjadi lebih besar, walaupun tidak terlepas dari beberapa
kontroversi.

Dalam rangka mendiskusikan hal ini lebih lanjut guna mencari solusi dari efek ACFTA, Jurusan
Teknik Mesin dan Industri, Fakultas Teknik, Universitas Gadjah Mada yang telah lama menjadi agent
of change dalam upaya pemecahan permasalahan bangsa, menyelenggarakan Seminar Nasional
Tahunan SMART 2010 yang menjadi ajang tukar pikiran antara akademisi dan praktisi Industri di
Indonesia.

Selamat ulang tahun SMART yang ke-5. Semoga Allah SWT selalu meridhoi langkah kebaikan dan
kebenaran yang kita lakukan..!

Yogyakarta, 29 Juli 2010

Muslim Mahardika, Ph.D.Eng

v Jurusan Teknik Mesin dan Industri FT UGM
" ISBN 978-602-97567-4-6
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DAFTAR ISI

HALAMAN JUDUL i
KATA PENGANTAR I
SUSUNAN PANITIA ii

DAFTAR ISI v

A. DECISION SUPPORT SYSTEM

1 PERANCANGAN SISTEM INFORMASI PEMILIHAN SUPPLIER BAGI PENYEDIA A-1
JASA LOGISTIK UNTUK USAHA MIKRO KECIL MENENGAH (UMKM) STUDI
KASUS: DIMASS SABLON

Santy P, Nancy RS, Darmawan H, dan Ema S

2 ANALISIS PENENTUAN JUMLAH TENAGA KERJA DENGAN PENDEKATAN A-6
SIMULASI

Evi Febianti, Yusraini Muharni, dan Eka Prasetya

3 PENILAIAN PELAKSANAAN CORPORATE SOCIAL RESPONSIBILITY A-12
BERDASARKAN LEVEL PENGUKURAN MHCI (STUDI KASUS DI PT PERTAMINA
(PERSERO) RU IV CILACAP)

Diana Puspita Sari, Aries Susanty, dan Irma Triasantina

4 PERANCANGAN DAN IMPLEMENTASI SISTEM PENILAIAN KINERJA DOSEN A-19
MENGGUNAKAN AHP & FUZZY

Sri Hartini, Dyah Ika R, dan Ernita Yunaira

5 PERANCANGAN MODEL CHURN PREDICTION PELANGGAN CDMA A-25
PASCABAYAR MENGGUNAKAN ARTIFICIAL NEURAL NETWORK

Yadrifil, Romadhani Ardi, dan Dimitri P. Laksyandi

6 PENENTUAN PREFERENSI KONSUMEN DALAM PEMILIHAN DESAIN PRODUK A-32
SUPLEMEN KESEHATAN DENGAN METODE CONJOINT ANALYSIS

Arian Dhini, Maya Arlini Puspasari, dan Kristina Anggraini Sagala

7 ANALISIS PRODUKTIVITAS BAGIAN FILLING PRODUK X DENGAN A-38
MENGGUNAKAN METODE MARVIN E. MUNDEL (STUDI KASUS PT. Y DIVISI
PRODUK MINUMAN, SIDOARJO JAWA TIMUR)

Parama Tirta Wulandari Wening Kusuma

Jurusan Teknik Mesin dan Industri FT UGM
ISBN 978-602-97567-4-6
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10

11

12

13

14

INTEGRASI PARTICLE SWARM OPTIMIZATION DAN ARTIFICIAL NEURAL
NETWORK UNTUK PERAMALAN INDEKS HARGA SAHAM

Hermawan Soesilo dan Andi Sudiarso

PERANCANGAN ROTARY INDEX TABLE BERBASIS PENGENDALI LOGIKA
TERPROGRAM

Ageng Maulana, Dandy Oktodify, I1zzah Fadhilah Akmaliah, dan Naniek
Andiani

INOVASI DAN ADAPTABILITY UKM SEBAGAI STRATEGI MENGHADAPI
PERSAINGAN ACFTA (STUDI KASUS SENTRA INDUSTRI RAJUTAN KOTA
BANDUNG)

lin Mu'minah
ANALISIS PENGEMBANGAN PENGETAHUAN PADA OPERASI DAN NIAGA
PERUSAHAAN PEMBANGKIT LISTRIK MENGGUNAKAN METODE SMARTVISION

Romadhani Ardi, Erlinda Muslim, dan Taufik Rifiandi

ANALISIS POTENSI PASAR DAN ASPEK FINANSIAL YANG BERPENGARUH PADA
KELAYAKAN INDUSTRI ALUMINIUM BATANGAN (STUDI KASUS DI INDUSTRI
KECIL DAN MENENGAH AA9 ALUMINIUM, BANTUL, YOGYAKARTA)

Ardianti Pramesti dan M.K Herliansyah

PENENTUAN PRIORITAS STRATEGI PEMASARAN BERDASARKAN KONTEKS
VALUE MARKETING DENGAN METODE ANALYTICAL HIERARCHY PROCESS
(STUDI KASUS DI PT. MEGA GRAHA MILENIUM KARYA)

Benny Setiawan dan M.K Herliansyah

APLIKASI PREDIKSI KELOMPOK UMUR MENGGUNAKAN DISKRIPTOR STATISTIS
ENTROPI PADA CITRA WAJAH MANUSIA

Alphin Stephanus, Adhi Susanto, dan Rudi Hartanto

B. SUPPLY CHAIN MANAGEMENT

PENENTUAN LOKASI DAN JUMLAH GUDANG DISTRIBUSI AIR MINERAL
DALAM KEMASAN (AMDK) MENGGUNAKAN METODE CLUSTER DI PDAM
KOTA BANDUNG

Erna Mulyati

EVALUASI KINERJA SUPPLIER UNTUK MEMINIMASI BIAYA PEMBELIAN
MENGGUNAKAN AHP DAN ALOKASI ORDER

Hadi Setiawan, Ratna Ekawati, dan Nofriliana Siska Ekawati

Jurusan Teknik Mesin dan Industri FT UGM
ISBN 978-602-97567-4-6
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3 ANALISA PEMETAAN KOMPETENSI PEKERJA TERHADAP KOMPETENSI B-14
JABATAN PADA SALAH SATU DIVISI ORGANISASI DENGAN MENGGUNAKAN
METODE RETURN ON INVESTMENT

Dwinta Utari, Fauzia Dianawati, dan Margie Pulosari

4 IMPLEMENTASI APLIKASI BEER DISTRIBUTION GAME UNTUK MENUNJANG B-19
PERKULIAHAN SCM DI Tl UNIVERSITAS WIDYATAMA

Didit Damur Rochman dan Bani Sahda Putra
5 OPTIMASI DAN PENGEMBANGAN SISTEM INFORMASI DAN MANAJEMEN B-25
PERSEDIAAN DALAM KONDISI LEAD TIME TIDAK TENTU

Yani Retno Rahmat, Riki Aprianto, dan Nur Aini Masruroh
6 OPTIMALISASI PERENCANAAN PRODUKSI PADA SISTEM RANTAI PASOK B-31
INDUSTRI TAPIOKA

Ratnanto Fitriadi, Hafidh Munawir, dan Aprodita Sri Hapsari
7 ALOKASI DONASI DARI CONSOLIDATION CENTER KE DISTRIBUTION CENTER B-37

DENGAN MENGGUNAKAN METODE TRANSPORTASI (STUDI KASUS; GEMPA
D.l. YOGYAKARTA, 27 MEI 2006)

Didit Damur Rochman dan Yasser Hadi Wibawa

8 PEMETAAN DAN PERANCANGAN RANTAI PASOK (SUPPLY CHAIN) INDUSTRI B-43
KREATIF KOTA BANDUNG

Bambang Jatmiko, Dodi Permadi, dan Hilman Setiadi
9 PERANCANGAN SISTEM INFORMASI BERBASIS GIS (GEOGRAPHICS
INFORMATION SYSTEM) DALAM PENGENDALIAN DAN PENGAWASAN SISTEM

DISTRIBUSI PUPUK BERSUBSIDI (STUDI KASUS: PRIANGAN TIMUR)
Dodi Permadi dan Hilman Setiadi

10  ANALISIS KINERJA PEMELIHARAAN TOWER TELEKOMUNIKASI DENGAN B-56
METODE BALANCE SCORECARD

M. Dachyar dan Alpha Shally Arifin

B-49

11  EVALUASI BIAYA DISTRIBUSI PERTAMAX PLUS DENGAN MENGGUNAKAN B-63
METODE TRANSPORTASI DI PT. PERTAMINA UPMS 11l BALONGAN
INDRAMAYU JAWA BARAT
Yani Iriani dan Agus

12 PERANCANGAN ULANG PROSES PENDAFTARAN IP/IT BESI ATAU BAJA B-69

DENGAN MENGGUNAKAN VALUE STREAM MAPPING
Isti Surjandari, Zulkarnain, dan Fajar Nugroho

Jurusan Teknik Mesin dan Industri FT UGM
ISBN 978-602-97567-4-6
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13 ANALISA IKLIM USAHA INDUSTRI BAJA DENGAN METODE INTERPRETIVE B-75
STRUCTURAL MODELING (ISM)

Zulkarnain, Isti Surjandari, dan Fajar Nugroho
14  ANALISIS IMPLEMENTASI GLOBAL POSITIONING SYSTEM (GPS) PADA MODA
TRANSPORTASI DI PT. “X” B-83

Oktri Mohammad Firdaus

15  PENGUKURAN KINERJA SUPPLY CHAIN DENGAN PENDEKATAN MODEL B-89
SUPPLY CHAIN OPERATIONS REFERENCE (SCOR) DAN ANALYTIC NETWORK
PROCESS (ANP)

Yusraini Muharni, Achmad Bahauddin, Dian Meyustina

16  ANALISIS KETEPATAN PENENTUAN WILAYAH POTENSIAL PENDIRIAN STASIUN B-95
PENGISIAN BAHAN UMUM (SPBU) DI KOTA BANDUNG

Rd. Adriyani Oktora dan Made Irma Dwiputranti

17 INFORMATION SYSTEM DEVELOPMENT FOR JOB SCHEDULING AND B-100
PROGRESS UPDATE TO PROVIDE REAL TIME INFORMATION IN SOFT GOOD
ENGINEERING DEPARTMENT,A CASE STUDY

Ketut Gita Ayu dan Fauzi Wihardi

C. PRODUCTION ENGINEERING

1 FINANCIAL ANALYSIS PENGEMBANGAN USAHA KECIL MENENGAH (UKM) C-1
PRODUSEN FLAKES UBI JALAR (EMERGENCY FOOD) STUDI KASUS UKM
MANDIRI PANGAN MAPAN MAKMUR, GUNUNG KIDUL)

Parama Tirta W.W.K., Shyntia Atica Putri, Noor Fitri Maryani, Kharies
Pramudya Dwi Arbita, dan Erdi Ferdiansyah

2 USULAN MANAJEMEN DIES DALAM MENCAPAI AKTIVITAS KERJA YANG C-8
EFEKTIF DAN EFISIEN PADA CV. X DENGAN PENDEKATAN LEAN
MANUFACTURING

K. A. Drestanta dan Denny Nurkertamanda
3 PERANCANGAN 5S UNTUK MEREDUKSI AKTIVITAS NON VALUE ADDED C-14
DALAM CHANGE OVER (STUDI KASUS PT. JANSSEN INDONESIA)

Sri Hartini, Susatyo NWP, dan Dina Subekti KR
4 STUDI PENGURANGAN ELEKTROSTATIK PADA PERMUKAAN KOMPONEN C-20
PLASTIK ABS UNTUK MENCEGAH TERJADINYA CACAT KOTOR

Syahril Ardi dan Trihandika

Jurusan Teknik Mesin dan Industri FT UGM
ISBN 978-602-97567-4-6
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5 ANALISIS TERHADAP PERBEDAAN NILAI SAFETY STOCK PRODUK c-27
BERDASARKAN PERBEDAAN NILAI TINGKAT PELAYANAN (SERVICE LEVEL)
PERUSAHAAN (STUDI KASUS DI PT SINAR TERANG LOGAMJAYA)

Sanita dan Didit Damur Rochman
6 OPTIMASI RUTE DISTRIBUSI BENDA POS BERBASIS TRAVELLING SALESMAN C-32
PROBLEM DENGAN PARTICLE SWARM OPTIMIZATION

Agus Darmawan, Pebrilia Kusuma Dewi, dan Herianto
7 PERBAIKAN PENGENDALIAN PRODUKSI PADA TITIK KRITIS UNTUK C-37
MENURUNKAN TINGKAT PERSEDIAAN

Roswita Manalu, Yosephine Suharyanti, dan Vincencius Ariyono

8 ANALISIS DAYA SAING TIGA PRODUK INDONESIA TERHADAP PRODUK CHINA C-43
Sri- Bintang Pamungkas dan Mutia

9 PERENCANAAN BISNIS PABRIK DAUR ULANG PLASTIK DI JAWA TENGAH C-50
Lidya Purnama Dewi dan Fauzun

10  AKUISISI DATA TEMPERATUR SECARA PORTABEL MENGGUNAKAN USB-DAQ C-57

DENGAN SOFTWARE LABVIEW 8.5
Muhammad Arman, Eddy Erham, dan Ahmad Aditya

D. PRODUCT DESIGN

1 RANCANG BANGUN MEKANISME PEMANEN ENERGI BIOMEKANIK GERAK D-1
HARMONIK OSILATIF PADA AKTIFITAS BERJALAN/BERLARI MANUSIA

Harus L.G. dan M. Rudy Hermanto

2 STUDI PENGARUH VARIASI MASA MAGNET DAN KONSTANTA PEGAS D-7
TERHADAP ENERGI BANGKITAN PADA MEKANISME PEMANEN ENERGI
GETARAN

Rachmat Susanto dan Harus L.G.

3 STUDI EKSPERIMENTAL DAN NUMERIK KARAKTERISTIK ALIRAN DUA FASE D-13
AIR-UDARA MELEWATI ELBOW 75° DARI PIPA VERTIKAL MENUJU PIPA
DENGAN SUDUT KEMIRINGAN 15°

| Kadek Ervan Hadi Wiryanta dan Triyogi Yuwono

4 RANCANG BANGUN MEKANISME PEMANEN ENERGI BIOMEKANIK GERAK D-19
ANGULAR TEKUKAN LUTUT PADA AKTIFITAS BERJALAN/BERLARI MANUSIA

Umarudin dan Harus L.G.

MV Jurusan Teknik Mesin dan Industri FT UGM
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5 STUDI KINEMATIKA GERAK BERJALAN DAN BERLARI MANUSIA DENGAN D-25
METODE IMAGE CAPTURE-SAGGITAL VIEW UNTUK MEMETAKAN POLA DAN
POTENSI ENERGINYA

Rosyid Ridlo dan Harus L.G.

6 RANCANG BANGUN MESIN PEMANAS SEPATU DENGAN MEKANISME BAN D-31
BERJALAN UNTUK INDUSTRI KECIL DAN MENENGAH

Andre Wibowo Siono, Susila Candra, dan Yon Haryono

7 STUDI EKSPERIMENTAL PENGARUH BERAT RODA PADA PROSENTASE UNJUK D-38
KERJA BALANCING RODA MOBIL

Harie Satiyadi Jaya dan Suhardjono

8 PENGEMBANGAN PRODUK FLAKES DENGAN METODE VALUE ENGINEERING D-45
GUNA MEMBERIKAN ADDED VALUE KOMODITAS UBI JALAR (IPOMEA
BATATAS) (STUDI KASUS UKM MANDIRI PANGAN MAPAN MAKMUR,
GUNUNG KIDUL) DIDANAI PROGRAM INDOFOOD RISET NUGRAHA 2008

Shyntia Atica Putri, Noor Fitri Maryani, Parama Tirta W.W.K., Kharies
Pramudya Dwi Arbita, dan Erdi Ferdiansyah

9 MODIFIKASI DAN PENGEMBANGAN BAJA KOMERSIAL AlSI 4340 MENJADI D-50
BAJA TAHAN PELURU
Beny Bandanadjaja

10  APLIKASI ASSEMBLY SEQUENCE DENGAN MELIBATKAN PROSES D-56

DISASSEMBLY DAN CLEANING PADA PEKERJAAN PERAWATAN
B.Kristyanto dan Victor P.G.

11 ANALISIS DESAIN DAN USABILITAS ALAT BANTU D-63
Rudy Firman Prakosa dan Alva Edy Tontowi

12 DRYING AIR PROCESS SIMULATION THROUGH HEAT PUMP MACHINE FOR D-68
PREDICTION OUTPUT AIR CONDITION

Halomoan P. Siregar

13 REDESAIN MESIN PEMARUT KELAPA MINI UNTUK MEREDUKSI BIAYA D-73
MATERIAL DAN BIAYA MANUFAKTUR

Arum Soesanti dan Sunardi Tjandra

14 HUBUNGAN ANTARA STATUS ERGONOMI MEJA DAN KURSI KERJA DENGAN D-79
TINGKAT KELELAHAN PENJAHIT DI KECAMATAN WONOSARI KABUPATEN
GUNUNGKIDUL

Yamtana dan Anita Puspita Dewi

MV Jurusan Teknik Mesin dan Industri FT UGM
" ISBN 978-602-97567-4-6
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15  DESAIN TEST VEHICLE UNTUK SISTEM MANAJEMEN ENERGI KENDARAAN D-84
HIBRIDA SERI

Kristian Ismail, Aam Muharam, Amin, dan Sunarto Kaleg

16 CONTROLSTRATEGY FOR ACTIVE FILTER ON NON IDEAL VOLTAGES D-90

Setiyono dan Kunto Wibowo

17 PERANCANGAN MESIN PEMILAH TELUR DAN PENGEMASAN DENGAN D-96
SISTEM MATRIK

M. Dhani Aditya, Syam Toha, Tiara Nurul Anggraeni, dan Yohanes Dewanto

18 PERANCANGAN ADAPTER PLATE MOTOR LISTRIK KE TRANSMISI D-104
KENDARAAN KONVENSIONAL

Sunarto Kaleg dan Abdul Hapid

19  ANALISIS PENGARUH SPASIAL PENYUSUNAN ELEMEN VISUAL DAN AUDIO D-110
SEBUAH SINYAL KOMBINASI VISUAL-AUDIO TERHADAP WAKTU REAKSI
MANUSIA

Taufig C. Nurhidayat, Muslim Mahardika, dan Gunawan Setia Prihandana

20  ANALISIS KEPUASAN PELANGGAN ATAS KUALITAS PELAYANAN JASA D-116
INTERNET XYZ DI JAKARTA UTARA

William Hasan, Laurence, dan Anthony Riman

21  STUDI EKSPERIMENTAL DAN NUMERIK ALIRAN DUA FASE (AIR-UDARA) D-122
MELEWATI ELBOW 60° DARI PIPA VERTIKAL MENUJU PIPA DENGAN SUDUT
KEMIRINGAN 30°

Agus Dwi Korawan dan Triyogi Yuwono

22 STUDI EKSPERIMENTAL DAN NUMERIKALIRAN DUA FASE (AIR-UDARA) D-128
MELEWATI ELBOW 30°DARI PIPA VERTIKAL MENUJU PIPA DENGAN SUDUT
KEMIRINGAN 60°

Gede Widayana dan Triyogi Yuwono

23 ANALISIS DESAIN TOILET PENYANDANG CACAT DAN MANULA PADA PUSAT D-134
PERBELANJAAN DI KOTA BANDUNG

Muchammad Fauzi dan Oktri Mohammad Firdaus

24 PENGARUH PERLAKUAN AROMATERAPI DAN MUSIK INSTRUMEN D-140
TERHADAP PERFORMANSI KERJA INSPEKSI VISUAL

Rini Dharmastiti dan Andreas Dwi Bekti Sandi Putra

Jurusan Teknik Mesin dan Industri FT UGM
ISBN 978-602-97567-4-6
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E. QUALITY MANAGEMENT SYSTEM

1 MODEL NON LINIER DAN UJI DETEKSI HUBUNGAN NON LINIER E-1
Faula Arina
2 KEPUASAN PELANGGAN SPEEDY DENGAN METODE CUSTOMER E-7

SATISFACTION INDEX (CSI) DAN STRUCTURAL EQUATION MODEL (SEM)
(STUDI KASUS: KANDATEL SEMARANG)

Nia Budi Puspitasari, Hery Suliantoro, dan Rizky Estikirana

3 PEMETAAN KINERJA BISNIS MENGGUNAKAN PENDEKATAN PQA (STUDI E-12
KASUS PADA PT. PERTAMINA UP VI BALONGAN)

Erlinda Muslim, Romadhani Ardi, dan Doni Edward

4 PERANCANGAN PENGUKURAN KEERATAN HUBUNGAN (ENGAGEMENT) E-19
ANTARA ORGANISASI, KARYAWAN DAN PELANGGAN DI INDUSTRI
TELEKOMUNIKASI MENGGUNAKAN HUMAN SIGMA

Fauzia Dianawati, Dwinta Utari, dan Kotama Guritno

5 MENINGKATKAN EFEKTIFITAS DAN EFISIENSI PROSES PENGGANTIAN DISC E-25
ROTOR REM DEPAN KENDARAAN RODA EMPAT

Ambar Wanto Satmoko, Syahril Ardi, dan Mulyadi

6 ANALISIS KEPUASAN PELANGGAN DENGAN INTEGRASI SERVQUAL DAN E-32
KANO MODEL KE DALAM QFD

Maya Arlini Puspasari, Arian Dhini, dan Syafarial Akbar

7 ANALISIS RISIKO KESELAMATAN DI PETERNAKAN KOPO 1 PT CPJF E-38
Yadrifil, Maya Arlini Puspasari, dan Fahmi M. Cherid

8 PENYUSUNAN INSTRUKSI KERJA TENTANG SURAT DAN DOKUMEN E-45
BERDASAR SISTEM MANAJEMEN MUTU ISO 9001:2008(STUDI KASUS DI
SUBBAG. UMUM DAN PERLENGKAPAN FAKULTAS TEKNIK UNIVERSITAS
DIPONEGORO)

Ingrid Tera S.M. dan Diana Puspitasari

9 SISTEM PENGENDALIAN KLAIM PRODUK COC-FSC DALAM PENERAPAN E-51
SISTEM LACAK BALAK (CHAIN OF CUSTODY) DI INDUSTRI FURNITUR

Yulita Veranda Usman

10 RANCANGAN PROTOTIP STANDAR PERFORMA KEUANGAN INDUSTRI E-58
MANUFAKTUR INDONESIA 2004-2008

Sri-Bintang Pamungkas, Erlinda Muslim, dan Risvan

1Y A, Jurusan Teknik Mesin dan Industri FT UGM Xii
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11 INTERPRETASI OUT OF CONTROL SIGNAL PADA PETA KENDALI T2 E-66
HOTELLING DENGAN METODE DEKOMPOSISI SEBAGAI UPAYA UNTUK
MENDETEKSI KECACATAN
Debora Anne Y.A. dan Adelina Hendryanto

12 MODEL STRATEGI PERBAIKAN — PENGGANTIAN UNTUK PRODUK E-73
BERGARANSI
Dyah lka Rinawati

13 PENGARUH PELUMAS PBS DAN BOVINE SERUM TERHADAP KEAUSAN E-78
MATERIAL STAINLESS STEEL SS-316L DAN ULTRA HIGH MOLECULAR WEIGH
POLYETHYLENE
Achmad Hata, Rini Dharmastiti, dan B.A. Tjipto Sujitno

14  STUDI PERKEMBANGAN TEKNOLOGI INDUSTRI ALUMINIUM INGOT E-83
(STUDI KASUS DI INDUSTRI ALUMINIUM INGOT AA9 YOGYAKARTA)
Lily Cahyaningsih dan M. K. Herliansyah

F. ENERGY

1 KINERJA SISTEM PENDINGIN DENGAN LIQUID TO SUCTION HEAT F-1

EXCHANGER
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ABSTRACT

This paper described load characteristics shifting problems that happen in a large quantities, which is
from linier load to non linier load caused some related problems with harmonics introduction. These
problems are caused device incompatibility, increased losses and system deficiency, aberration
measurement system and power system analysis, reliability decreasing and policy/responsibility
problems. In general, this research reviews harmonics generator, the problems that exist and the solution
for that problems, technically and policy. The Instantenous Power System theory (pq theory)
implementation method is proposed to extract harmonics signal on the power system. Active Filter used
to eliminate harmonics current on customer side. This paper also evaluated the method to compute
current compensation for all active filters which compensate three phase system with unbalance load.
The model design was simulated in the Matlab Simulink. Simulation result is the source current could
be back to smooth sinusoidal position with neutral current value closed to zero.

Keywords : Active Filter, Harmonics Compensation, Unbalance Load

I. INTRODUCTION channel failure, nets channel distortion, common

The tendency of using electronic loads in a large  higher mode voltage, tripping failure in circuit
amount had cause so much unpredictable breaker, over heat and premature failure on
problems. Different with electricity loads which  distribution transformation, and so on. In active
pull sinusoidal current, this loads pull current with ~ filter contains computation controller technique
non sinusoidal shape, even it supplied from  for harmonics effect which will be removed.

sinusoidal voltage source. The load which has this ~ Usually this active filter created with three phase
characteristic called as non linier load. Current  inverter which used to current injection, Ic on nets
with non sinusoidal shape introduce high voltage ~ network can be seen on figure 1.

current component with injected into the nets, )

usually called harmonics current (because this
phenomenon often called as harmonics
pollutions). This harmonics current was caused a
lot of negative implications, for customer and
power provider as well. Disadvantage from
harmonics include technical aspects, costs and
reliability. In general, harmonics which follow the
nets caused by many electronic devices used
which has high frequency wave generator
(oscillator) or pattern switching. As an example,
copy machine, electronics typewriter, lamp using
ballast, personal computer, computer system,
computer terminal, recorder, television, video
player, audio visual equipment, SCR thruster
motor, SCR incentive Elevator, UPS, test
equipment tools in the laboratory, detection
equipment at the hospital and so on. Beside that, a
lot problems related to harmonics which exist in a
building. As an example, overheating and neutral
conductor failure, over heating and panel board
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Figure 1. A Set of Shunt Active Filter

2. CONTROLLING METHOD ON ACTIVE
FILTER

A. FBD (Frize- Buchholz-Depenbrock)
Method

This method proposed by Depenbrock which
divide or decompose load current inside power
component and power loss loss component. The
purpose is to compensate all the components
which didn’t produced by power system, but give
power factor less than 1. This method said that
average power ratio which consumed by load and
RMS voltage value, that statement can be seen
below [1] [2] [3] [5] [6] :

G \% which sz is RMS voltage

%

V2= V2 +V?+V2 dan V,,V,,V. is

RMS voltage value on a,b and ¢ phase. F_’3 is three

phase instant average power value which counted
from active power. Refference current value can
be compute with :

I, () =G.v, (t) —i, ()
icb (t) = G'Vb (t) - ib (t)

icc (t) = G'Vc (t) - ic (t)

B. Synchronous Reference Method

This method use Park Component. Three Phase
System Park Injection Current Component can be
found through implementing Clark Transform

which produce 1_,i_,1_current represented into

al’'b?’c
two coordinate i and | zand  with  system
reference rotation angle & included to i, and iq.

Then with zero component availability, current
value on coordinate O —d — ( can be obtained
from:
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1 1 1
V2 V2

V2
IO

i, |=|cos@ cos(e—z—”) cos(9+2—”)

i 3 3
q

—siné —sin(e—z—ﬁj —sin[9+2—”J

3 3

Instant Power can be obtained from :

H

P(t) = V,uy + Vg +V .,

To minimalize reactive power which loss must
compensate reactive power in the amount of :

Vo do =V,
q(t) = Vouly = Vyily
v d, =V,

To make reactive power becoming zero, this
formulation can be use :

G(t)=0 = v_.i, —V,i, =0
=0
Vg, =V 1, =0

Vo, — V.

C. p—g Theory Method

This theory also known as ” instantaneous power
theory” which written by Akagi in 1983 to active
filter control. P — q theory contains voltage
algebra transformation and three phase system

current from a—b—C coordinate to
a— [ —0 coordinate which followed by

instant power theory component calculation as
followed [1] [2] [3] [4] [5] :

'V, N2 V2 1V2 [y,

v, =\/§ -2 -12

% B RN TP RNC Y [

i, Y2 yV2 V2 i,

L= vz a2

i, 0 +/3/2 -3/2]i
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P, =V,.l, is instant power zero sequence

P = Vaia -+ Vﬁ,iﬂ is real power
q=V,i, —V,i, is imaginary power (Reactive
power)

the relation between voltage value and p — q
component current on & — /3 coordinate is :

P vV, Vv, ia

q - Vﬂ Va Iﬁ

This values iIIustrated on figure 2 :

) [;@\ SSBY

Power
Source

Load

<>\
N po[::> <L-S )

Figure 2 p- g theory current component

P, Average value from O sequence

instantaneous power, that is related with energy
per unit time which transferred from power supply
to load through voltage component and 0
sequence current.

P, Turn around value from O sequence
instantaneous power, energy per unit time which

transform between power supply with load
through 0 sequence component.

P = Instantaneous power average value, energy
per unit time which transferred from power supply
to load through wire or & — b — C coordinate

~

P= Turn around value from instantaneous
power, the energy per unit time which transform
between power supply and load through wire or
a—b — ¢ coordinate.

( = imaginary instantaneous power value, the

power that transform between phase and load.

As has been described previously, P isp-q

power component which always expected. This
guantity can be compensate using parallel active

filter as seen on figure 3. P, can be compensate

without consume much power supply on parallel
active filter. This quantity transferred from power
supply to load through active filter. It means the
previous energy transferred from source to load
through voltage and 0 sequence current, now

16

transferred through balance channel on phase
wired source.

Power
Source

Load

Shunt Active Filter

C
= + - -
p Po

Figure 3. Power Component Compensation P,

q.p, dan P,

Capacnors on figure 3 only need to compensate
p and P, as long as this value must stored on
that component for some time and then delivered
to load. For calculation reference compensation
current into @ — /3 coordinate, reverse equation
and compensation current using equation :

1.

Ca

_Vﬁ ﬁ_r)o

q

1 |V

1 2 2
AL

As long the zero sequence compensated, reference
current on coordinate 0 is IO* =1,, and to obtain

coordinate abc reference compensation current,
reversed transformation is given in :
0 |i

i 12 1 »
\fl/f -1/2 J3/2 i
i 12 -1/2 -~3/2]i,

Q
@

Q
U

And i =—(_. +i_.

+ |CC*)

3. p g THEORY CALCULATION

ALGORITHM

Control strategy to obtain compensation reference
current , 1 * that displayed on figure 4 from p q

' “hx

component calculation algorithm at below :
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Figure 4. p g Theory calculation Algorithm
Where, [M] is a orthogonal transformation
matrix

1-05 -05
MI=\3], ¥3 -3
2 2

4. SIMULATION RESULT

This research to be done with Matlab Simulink
Version 7.1. Tools, which used to build p g theory
algorithm simulation to extract harmonic power
system , while the simulation block diagram
shown in figure 5 below:

Figure 5. Model Active Power Filter

This load consists of a 30 mH inductor with 010
Q resistance and 3 phase thyristor controlled
converter . Figures 6 to 11 show waveforms
obtained from simulation results performed with
this type of load. Fig. 6 presents the system
voltage (vs) and figure 7 the source current (is)
before the shunt active filter starts its operation.
The source current distortion occurs because those
non linier load impendant values are changing
discretely so current number which be attracted by
the current will follow non linier current
impendant changes which cause source current
form is becoming not sinusoidal. Fig. 11
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illustrates the same  waveforms after the
connection of the active filter to the electric
system. Fig. 10 presents the reference current of
the active filter Fig. 6 and 11 presents the system
voltage (vs) and the source current (is) when the
shunt active filter is connected to the power
system (transient operation). As shown on the

figure 8 and 9 that the reference current ,i, * is

180 degrees different with load current I, this
indicate that original harmonics current has the
same wave format with reference current but has
oposites phase. If both of the waves are summed
then it will generate sinusoidal wave form. Thus
this source current will still becoming sinusoida
even oad current is always changing. This is the
expected source current wave format. Current is
on the neutral wire, the result seems to have a very
small values, which is close to zero 2.10%* A
From these simulation results it is possible to
conclued that, for this type of load the shunt active
filter corrects successfully the power factor, and
ought to that, the current source value decreases
considerably.

Figure 6. Source Voltages a b ¢ Phase

Each phase input voltage has pure
sinusoidal shape with 220 V amplitude 120° phase
different.
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Figure 10. The Curent References of each phase
Figure 7 Distortion Current Source a b ¢ phase

Figure 8.The Current Load and Current Figure 11. The Currents Source a b ¢ phase and
Refference of each phase Neutral current wire Form

5. CONCLUSION

This paper presented simulation results obtained
with
a three phase shunt active power filter with a
control
system based on the p-q theory, and operating
with
Periodic Sampling switching technique, which is
a very simple technique. The shunt active filter
control system is based on a simple concept that
enables the use of the traditional p-q Theory,
Figure 9.The Currents of Load, Compensation, ~ ©originally developed to three-phase power
and Source systems. Three different types of loads were used
to test the single phase active filter: a linear RL
load, a rectifier with RL load, and a rectifier with
RC load. The simulation results proved that the
shunt active filter was capable of compensating
harmonics currents and correcting power factor
for the different types of loads used in the
simulations. However it was observed that the
performance of the active filter was not totally
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satisfactory for the case of Load C (full bridge
rectifier with a parallel RC load), since the
compensated source current presented still some
distortion. The current source, will be smoothing
sinusoidal after injected by shunt active filter
which proposed., with neutral current value closed
to zero.
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