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UNIVERSITAS JAYABAYA 
FAKULTAS TEKNOLOGI INDUSTRI 

Teknik Elektro  I  Teknik Kimia  I  Teknik Mesin 

TERAKREDITASI  B 

KEPUTUSAN 

DEKAN FAKULTAS TEKNOLOGI INDUSTRI 

UNIVERSITAS JAYABAYA 

NOMOR : 71.011 /SK/DEK./FTI-UJ/III/2024 

 

TENTANG 

PANDUAN CAPSTONE DESIGN 

PROGRAM STUDI TEKNIK KIMIA 

FAKULTAS TEKNOLOGI INDUSTRI 

UNIVERSITAS JAYABAYA 

 

 

MENIMBANG : a. Bahwa keberhasilan seorang mahasiswa menyelesaikan laporan 

akhir Capstone Design tepat waktu memerlukan Buku Panduan 

Capstone Design; 

b. Bahwa untuk maksud seperti tersebut pada butir (a), perlu 

ditetapkan dengan Surat Keputusan Dekan Fakultas Teknologi 

Industri Universitas Jayabaya.  

 

MENGINGAT : 1. Undang-Undang Nomor 12 Tahun 2012 tentang Pendidikan 

Tinggi; 

2. Undang-Undang Nomor 20 Tahun 2003 tentang Sistem 

Pendidikan Nasional; 

3. Peraturan Pemerintah RI Nomor 13 Tahun 2015 tentang 

Perubahan kedua atas Peraturan pemerintah nomor 19 Tahun 

2005 tentang Standar Nasional Pendidikan; 

4. Peraturan Pemerintah RI Nomor 04 Tahun 2014 tentang 

Penyelenggaraan Pendidikan Tinggi dan Pengelolaan Perguruan 

Tinggi; 

5. Peraturan Menteri Ristekdikti RI Nomor 62 Tahun 2016 tentang 

Sistem Penjaminan Mutu Pendidikan Tinggi; 

6. Peraturan Mendikbud RI Nomor 03 Tahun 2020 tentang Standar 

Nasional Pendidikan Tinggi; 

7. Statuta Universitas Jayabaya Tahun 2014; 

8. SK Rektor Nomor 15 Tahun 2024 tentang pengangkatan 

Mubarokah Nuriaini Dewi, S.T., M.T. sebagai Dekan. 
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UNIVERSITAS JAYABAYA 
FAKULTAS TEKNOLOGI INDUSTRI 

Teknik Elektro  I  Teknik Kimia  I  Teknik Mesin 

TERAKREDITASI  B 

MEMPERHATIKAN  Visi Misi serta saran dan pendapat unsur pimpinan di lingkungan 

Fakultas Teknologi Industri Universitas Jayabaya. 

 

MEMUTUSKAN 

 

MENETAPKAN  BUKU PANDUAN CAPSTONE DESIGN PROGRAM STUDI 

TEKNIK KIMIA FAKULTAS TEKNOLOGI INDUSTRI 

UNIVERSITAS JAYABAYA 

 

 

Ditetapkan di : Jakarta 

Pada hari : Senin 

Tanggal : 5 Maret 2024 

 

Dekan 

Fakultas Teknologi Industri 

Universitas Jayabaya 

 

 

 

 

 

Mubarokah Nuriaini Dewi, S.T., M.T. 

 

Tembusan kepada: 

1. Rektor Universitas Jayabaya; 

2. Wakil Rektor I, II Universitas Jayabaya; 
3. Para Wakil Dekan FTI-UJ; 
4. Ketua UPM FTI-UJ; 

5. Ketua UP2P FTI-UJ; 

6. Ketua Program Studi Teknik Kimia FTI-UJ; 

7. Sekprodi Teknik Kimia FTI-UJ; 

8. Para Dosen Pembimbing dan Penguji Teknik Kimia FTI-UJ; 

9. Ka.Bag Akademik FTI-UJ; 

- Arsip 
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3XML�V\XNXU�NDPL�SDQMDWNDQ�NHSDGD�$OODK�6:7�DWDV�UDKPDW�GDQ�NDUXQLD�1\D��VHKLQJJD�3DQGXDQ�

&DSVWRQH� 'HVLJQ� GL� 3URJUDP� 6WXGL� 7HNQLN� .LPLD� )DNXOWDV� 7HNQRORJL� ,QGXVWUL� 8QLYHUVLWDV�

-D\DED\D�WHODK�WHUVXVXQ� 

3DQGXDQ� &DSVWRQH� 'HVLJQ� LQL� GLWHUELWNDQ� GHQJDQ� WXMXDQ� DJDU� GRVHQ� GDQ� PDKDVLVZD�

PHPSHUROHK�SHQMHODVDQ�PHQJHQDL�SURVHGXU�GDQ�DWXUDQ�&DSVWRQH�'HVLJQ�\DQJ�DGD�GL�3URJUDP�

6WXGL�7HNQLN�.LPLD�)DNXOWDV�7HNQRORJL�,QGXVWUL�8QLYHUVLWDV�-D\DED\D��3DQGXDQ�LQL�MXJD�GLEXDW�

DJDU�WHUGDSDW�NHVDPDDQ�PHQJHQDL�SURVHGXU�SHODNVDQDDQ�&DSVWRQH�'HVLJQ� 

3DQGXDQ� &DSVWRQH� 'HVLJQ� LQL� GDSDW� PHQMDGL� DFXDQ� EDJL� PDKDVLVZD� GDQ� GRVHQ� GDODP�

PHODNVDQDNDQ�UDQJNDLDQ�NHJLDWDQ�&DSVWRQH�'HVLJQ� 
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����11�6.�'(.��)7,�8-�,,,����4� WDQJJDO� 5 Maret ���4�� 6HODQMXWQ\D� NDPL� EHUKDUDS�
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�� /DWDU�%HODNDQJ 

&DSVWRQH�'HVLJQ�PHUXSDNDQ�EDJLDQ�GDUL�NXULNXOXP�SURJUDP�VWXGL�7HNQLN�GL�,QGRQHVLD�VDDW�

LQL��'HQJDQ�DGDQ\D�&DSVWRQH�'HVLJQ��PDKDVLVZD�GLKDUDSNDQ�WHUOLEDW�GDODP�SUR\HN�GHVDLQ�

\DQJ� PHUXSDNDQ� SHQHUDSDQ� \DQJ� DSOLNDWLI� EHUGDVDUNDQ� SHQJDODPDQ� VHUWD� SHPDKDPDQ�

GDODP� SHPEHODMDUDQ� VHKLQJJD� GLKDUDSNDQ�PDKDVLVZD� GDSDW�PHQJJXQDNDQ� VHOXUXK� LOPX�

\DQJ� WHODK� GLSHODMDUL� XQWXN� PHQ\HOHVDLNDQ� VXDWX� SHUPDVDODKDQ�� 6DQJDW� SHQWLQJ� EDJL�

PDKDVLVZD� 3URJUDP� 7HNQLN� .LPLD� )7,�8-� XQWXN� GDSDW� PHPDKDPL� &DSVWRQH� 'HVLJQ�

NDUHQD� EHUNDLWDQ� GHQJDQ� FDSDLDQ� SHPEHODMDUDQ� OXOXVDQ� \DLWX� GDSDW� PHODNXNDQ�

SHUHQFDQDDQ��SHODNVDQDDQ�DWDX�SHUDQFDQJDQ��LPSOHPHQWDVL��SHQJXMLDQ�VHUWD�HYDOXDVL�VXDWX�

SURGXN�DWDX�SURVHV�GDODP�ELGDQJ�NHWHQLNDQ��5HDOLVDVL�&DSVWRQH�'HVLJQ�\DQJ�GLKDUDSNDQ�

PDPSX� PHQMDGL� SHPEHQWXN� NDUDNWHU� PDKDVLVZD� \DQJ� SURIHVLRQDO�� GDSDW� EHNHUMDVDPD�

GDODP� WLP� VHUWD� NHPDPSXDQ� GDODP� PHQHPXNDQ� VROXVL� WHUKDGDS� SHUPDVDODKDQ�

SHUPDVDODKDQ�\DQJ�DGD� 

 

�� 7XMXDQ 

&DSVWRQH�'HVLJQ�EHUWXMXDQ�XQWXN�LPSOHPHQWDVL�LOPX�SHQJHWDKXDQ�NHSURIHVLRQDODQ�\DQJ�

WHODK� GLPLOLNL� PDKDVLVZD� GDODP� PHPDKDPL� GDQ� PHQ\HOHVDLNDQ� SHUPDVDODKDQ� 7HNQLN�

.LPLD�WHUXWDPD�GDODP�3UD�5DQFDQJDQ�3DEULN�.LPLD� 

 

�� /XDUDQ 

$GDSXQ�OXDUDQ�&DSVWRQH�'HVLJQ�\DQJ�GLKDUDSNDQ�GLPLOLNL�ROHK�PDKDVLVZD�3URJUDP�6WXGL�

7HNQLN�.LPLD�)7,�8-�DGDODK� 



 � 

D� 0DPSX� PHQHQWXNDQ� NDSDVLWDV� SURGXNVL� EHUGDVDUNDQ� SUHGLNVL� NHEXWXKDQ� SURGXN�

EHEHUDSD�WDKXQ�NH�GHSDQ� 

E� 0DPSX�PHQHUDSNDQ� SULQVLS�SULQVLS� GDVDU�7HNQLN�.LPLD� GDQ� GLLQWHJUDVLNDQ� GHQJDQ�

NHPDPSXDQ�SHQHUDSDQ�FKHPLFDO�HQJLQHHULQJ�WRROV�VHSHUWL�QHUDFD�PDVVD��QHUDFD�SDQDV��

NHVHWLPEDQJDQ��SURVHV�WUDQVIHU��HNRQRPL��GDQ�KXPDQLWDV� 

F� 0DPSX�PHPEXDW�EORN�GLDJUDP�GDQ�IORZVKHHW�GDUL�VXDWX�SURVHV� 

G� 0DPSX� PHODNXNDQ� SHUKLWXQJDQ� SHUDQFDQJDQ� XQLW� RSHUDVL� WHNQLN� NLPLD�� GHQJDQ�

SHUWLPEDQJDQ� GDQ� DVXPVL� \DQJ� GLDPELO� VHUWD� PHODNXNDQ� UXMXNDQ� VWDQGDU� KLQJJD�

PDPSX�PHODNXNDQ�HYDOXDVL�NHOD\DNDQ�HNRQRPL�VXDWX�SUR\HN�LQYHVWDVL� 

H� 0DPSX�PHQJLQWHUSUHWDVL�GDWD�\DQJ�WHUVHGLD�XQWXN�NHSHUOXDQ�SHUDQFDQJDQ� 

I� 0DPSX�EHNHUMDVDPD�GDODP�WLP�GDODP�SHQ\XVXQDQ�%XNX�&DSVWRQH�'HVLJQ��GDQ� 

J� 0HQJNRPXQLNDVLNDQQ\D� GHQJDQ� EHQDU� VHFDUD� WHUWXOLV� GDQ� OLVDQ� GDODP� 6HPLQDU�

.HPDMXDQ�GDQ�6LGDQJ�7XJDV�$NKLU� 

  



 � 

%$%�,, 

.(7(178$1�8080 

 

�� 0DWD�.XOLDK�&DSVWRQH�'HVLJQ 

0DWD�NXOLDK�\DQJ�PHQMDGL�PDWD�NXOLDK�&DSVWRQH�'HVLJQ�VXGDK�GLWHQWXNDQ�ROHK�3URJUDP�

6WXGL� SDGD� NXULNXOXP� \DQJ� EHUMDODQ�� &DSVWRQH� 'HVLJQ� EHUXSD� 3UD� 5DQFDQJDQ� 3DEULN�

7HNQLN�.LPLD� GHQJDQ� SUD� V\DUDW�PDKDVLVZD� WHODK� OXOXV� SDGD�PDWD� NXOLDK� 3HUDQFDQJDQ�

3URVHV�.LPLD�GDQ�3HUDQFDQJDQ�3DEULN�.LPLD��'DODP�SHODNVDQDDQ�&DSVWRQH�'HVLJQ�GDSDW�

GLNHUMDNDQ�VHFDUD�PDQGLUL�DWDXSXQ�EHUNHORPSRN�GHQJDQ� MXPODK�PDNVLPDO���PDKDVLVZD�

GDODP�VDWX�NHORPSRN�VHUWD�GLELPELQJ�ROHK�VDWX�GRVHQ�SHPELPELQJ�� 

.HJLDWDQ�&DSVWRQH�'HVLJQ�GLEDJL�PHQMDGL���WDKDS��\DLWX�WDKDS�6HPLQDU�.HPDMXDQ�GDQ�

WDKDS�6LGDQJ�7XJDV�$NKLU� 

3DGD�WDKDS�6HPLQDU�.HPDMXDQ��NHJLDWDQ�SUD�UDQFDQJDQ�SDEULN�PHOLSXWL� 

D� 0HODNXNDQ�LGHQWLILNDVL�NHEXWXKDQ� 

E� 0HQJXUDLNDQ�PDFDP�PDFDP�SURVHV�GDQ�PHQHQWXNDQ�SURVHV�\DQJ�GLSLOLK� 

F� 0HQJXUDLNDQ�VHFDUD�GHWDLO�SURVHV�\DQJ�GLSLOLK� 

G� 0HPEXDW�EORN�GLDJDUDP�GDQ�IORZVKHHW� 

H� 0HQJKLWXQJ�QHUDFD�PDVVD�GDQ�QHUDFD�SDQDV� 

6HPXD� WDKDSDQ� NHJLDWDQ� GLEXDW� GDODP� EHQWXN�PDNDODK� VHEDJDL� EDKDQ� HYDOXDVL� \DQJ�

GLNXPSXONDQ�GDQ�GLSUHVHQWDVLNDQ�SDGD�6HPLQDU�.HPDMXDQ��$GDSXQ�LVL�GDUL�PDNDODK�LQL�

DGDODK� 

x %$%�,��3(1'$+8/8$1 

%DE� 3HQGDKXOXDQ� PHPXDW� ODWDU� EHODNDQJ� GDQ� WXMXDQ� SHQGLULDQ� SDEULN�� GDWD�

NHEXWXKDQ� SURGXN� DWDX� GDWD� LPSRU� SURGXN� VHODPD� �� WDKXQ� WHUDNKLU�� SUR\HNVL�

NHEXWXKDQ�SURGXN�WHUVHEXW�VHODPD�VHSXOXK�WDKXQ�EHURSHUDVL��GDWD�NDSDVLWDV�SDEULN�



 � 

VHMHQLV�\DQJ� WHODK�EHUGLUL� GDQ�GDWD�NHWHUVHGLDDQ� EDKDQ�EDNX��0HWRGH�SHUKLWXQJDQ�

SUR\HNVL� NHEXWXKDQ� SURGXN� GDSDW� PHQJJXQDNDQ� PHWRGH� /HDVW� 6TXDUH�� 5HJUHVL�

/LQLHU� DWDX� PHWRGH� ODLQQ\D�� 6HODQMXWQ\D� SHQHQWXDQ� NDSDVLWDV� SDEULN� GLDPELO�

EHUGDVDUNDQ� KDVLO� HYDOXDVL� WHUKDGDS� SUR\HNVL� NHEXWXKDQ� SURGXN�� NDSDVLWDV� SDEULN�

\DQJ� WHODK�EHUGLUL�GDQ�NHWHUVHGLDDQ�EDKDQ�EDNX��3DGD�EDJLDQ� LQL� MXJD�PHQ\DMLNDQ�

SHQHQWXDQ� ORNDVL� SDEULN� \DQJ� GLOHQJNDSL� GHQJDQ� DODVDQ� \DQJ� MHODV� VHFDUD� WHRUL��

GLVHUWDL� GDWD� SHQGXNXQJ� VHVXDL� GHQJDQ� NRQGLVL� ORNDVL� WHPSDW� SDEULN� \DQJ� DNDQ�

GLGLULNDQ�GDQ�SHWD�ORNDVL�\DQJ�UHSUHVHQWDWLI� 

x %$%�,,�7,1-$8$1�3867$.$ 

%DE� LQL� PHQFDNXS� XUDLDQ� OHQJNDS� WHQWDQJ� NHJXQDDQ� SURGXN�� NHWHUVHGLDDQ� EDKDQ�

EDNX��VSHVLILNDVL�EDKDQ�EDNX�GDQ�SURGXN�\DQJ�WHUGLUL�GDUL�VLIDW�ILVLN�GDQ�NLPLD�EDKDQ�

EDNX�GDQ�SURGXN��3DGD�EDJLDQ�LQL�GLXUDLNDQ�MXJD�PDFDP�PDFDP�SURVHV�\DQJ�GDSDW�

GLJXQDNDQ�GDQ�GHVNULSVL�SURVHV�PDVLQJ�PDVLQJ�VHFDUD�OHQJNDS��6HWLDS�SURVHV�\DQJ�

GLMHODVNDQ�KDUXV�GLOHQJNDSL�GHQJDQ�EORN�GLDJUDP�SURVHV�\DQJ�VWDQGDU�GDQ�EHUVXPEHU�

GDUL� SDWHQ� DWDX� NXWLSDQ� EXNX� UHIHUHQVL�� 6HWLDS� NXWLSDQ� \DQJ� GLDPELO� GDUL� EXNX�

UHIHUHQVL� ZDMLE� PHQXOLVNDQ� VXPEHUQ\D� GHQJDQ� IRUPDW� SHQXOLVDQ� VXPEHU� VHVXDL�

SDQGXDQ� SDGD� ODPSLUDQ�� %DE� ,,� GLWXWXS� GHQJDQ� WDEHO� SHUEDQGLQJDQ� SURVHV� GDQ�

NHSXWXVDQ� SHQHQWXDQ� SHPLOLKDQ� SURVHV� EHUGDVDUNDQ� DQDOLVLV� GDWD� SDGD� WDEHO�

SHUEDQGLQJDQ� \DQJ� GLVDMLNDQ�� 7DEHO� SHUEDQGLQJDQ� KDUXV� PHQDPSLONDQ� SDUDPHWHU�

SHPEDQGLQJ� VHOHQJNDS� PXQJNLQ� GDQ� GDWD� \DQJ� GDSDW� GLEDQGLQJNDQ� GHQJDQ�

PHQJJXQDNDQ�VDWXDQ�\DQJ�VDPD�VHSHUWL�EHULNXW� 

R %DKDQ� %DNX�� EDQGLQJNDQ� PHQJHQDL� NHPXUQLDQ�� KDUJD�� NHPXGDKDQ� GDODP�

PHPSHUROHKQ\D��ORNDO�LPSRU�� 

R -HQLV� UHDNWRU�� EDQGLQJNDQ� WLSH� UHDNWRU� \DQJ� GLJXQDNDQ� ROHK� PDVLQJ�PDVLQJ�

SURVHV� 



 � 

R .RQGLVL�RSHUDVL��6XKX�GDQ�7HNDQDQ� 

R %DQGLQJNDQ�WHQWDQJ�NLQHWLND�GDQ�WHUPRGLQDPLND�VHSHUWL��ZDNWX�UHDNVL��NRQYHUVL��

\LHOG��VHOHNWLILWDV��HNVRWHUPLV�DWDX�HQGRWHUPLV� 

R %DQGLQJNDQ�WHQWDQJ�NHPXUQLDQ�SURGXN�VHUWD�OLPEDK�DWDX�SURGXN�VDPSLQJ�\DQJ�

GLKDVLONDQ� 

R 'DQ�ODLQ�ODLQ�MLND�\DQJ�GLSHUOXNDQ�GDODP�PHQJDPELO�NHSXWXVDQ�SHPLOLKDQ�SURVHV� 

x %$%�,,,�5$1&$1*$1�3$%5,. 

R %DJLDQ� LQL�PHQMHODVNDQ� XUDLDQ� SURVHV� \DQJ� WHODK� GLSLOLK� SDGD�%$%� ,,��8UDLDQ�

SURVHV�WHUGLUL�GDUL�SDOLQJ�WLGDN���WDKDSDQ�XWDPD�\DLWX��WDKDS�SHUVLDSDQ�EDKDQ�EDNX��

WDKDS� VLQWHVLV�� GDQ� WDKDS� SHPLVDKDQ� GDQ� SHPXUQLDQ� SURGXN�� 8UDLNDQ� VHWLDS�

WDKDSDQ� SURVHV� VHFDUD� GHWDLO� VHKLQJJD�PHPEHULNDQ� LQIRUPDVL� \DQJ� GLSHUOXNDQ�

XQWXN� SHUKLWXQJDQ� QHUDFD� PDVVD�� QHUDFD� SDQDV� GDQ� VSHVLILNDVL� DODW� GLOHQJNDSL�

GHQJDQ�NRGH�DODWQ\D��,QIRUPDVL�\DQJ�GLPDNVXGNDQ�VHSHUWL��XUDLDQ�SURVHV�GL�VHWLDS�

WDKDSDQ� GDQ� NRGH� DODW� GL� VHWLDS� DODW� \DQJ� GLJXQDNDQ�� SHUVDPDDQ� UHDNVL� \DQJ�

WHUMDGL�� SHUXEDKDQ� \DQJ� WHUMDGL�� NRQGLVL� RSHUDVL�� NRQYHUVL� UHDNVL�� \LHOG� DWDX�

VHOHNWLILWDV��MLND�PHOLEDWNDQ�UHDNVL�JDQGD�� 

R %ORN�'LDJUDP�GDQ�)ORZVKHHW 

%ORN� 'LDJUDP�PHQJJDPEDUNDQ� DOLUDQ� SHUXEDKDQ� EDKDQ� EDNX� VDPSDL� PHQMDGL�

SURGXN�\DQJ�WHUMDGL�SDGD�DODW�DODW�XWDPD�VDMD��.RPSRVLVL�EDKDQ�EDNX��NRPSRVLVL�

SURGXN��NRQGLVL�RSHUDVL�VXKX�GDQ�WHNDQDQ��UHDNVL�NLPLD�\DQJ�WHUMDGL�KDUXV�WHUGDSDW�

GDODP�EORN�GLDJUDP��6HODLQ�LWX��PDVLQJ�PDVLQJ�DOLUDQ�KDUXV�GLEHUL�ODEHO��PLVDO��

)���)���)���GVW���/DEHO�\DQJ�DGD�SDGD�EORN�GLDJUDP�KDUXV�VDPD�GHQJDQ�ODEHO�\DQJ�

DGD�GL�WDEHO�SHUKLWXQJDQ�QHUDFD�PDVVD� 

R %DE�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�QHUDFD�PDVVD�SDGD�WLDS�XQLW�\DQJ�

PHQJDODPL�SHUXEDKDQ�SDGD�MXPODK�EDKDQ� 
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R %DE�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�QHUDFD�SDQDV�SDGD�SDGD�WLDS�XQLW�

DODW�\DQJ�PHOLEDWNDQ�UHDNVL�NLPLD�DWDX�SDGD�DODW�\DQJ�PHQJDODPL�SHUXEDKDQ�VXKX� 

3DGD� WDKDSDQ� 6LGDQJ� 7XJDV� $NKLU� \DQJ� PHUXSDNDQ� ODQMXWDQ� GDUL� WDKDSDQ� 6HPLQDU�

.HPDMXDQ��VXEVWDQVL�PDNDODK�GLNHPEDQJNDQ�OHELK�ODQMXW�VHKLQJJD�PHQMDGL�SUD�UDQFDQJDQ�

SDEULN�\DQJ�PHOLSXWL� 

D� 0HQJKLWXQJ�VSHVLILNDVL�DODW 

E� 0HUDQFDQJ� XQLW� XWLOLWDV� \DLWX� SHQJRODKDQ� DLU�� SHQ\HGLDDQ� OLVWULN� GDQ� XDS�� VHUWD�

SHQJRODKDQ�OLPEDK� 

F� 0HQJKLWXQJ�MXPODK�NHEXWXKDQ�EDKDQ�XWLOLWDV 

G� 0HQJJDPEDU�WDWD�OHWDN�DODW�SURVHV�GDQ�WDWD�OHWDN�SDEULN� 

H� 0DQDMHPHQ�GDQ�VWUXNWXU�RUJDQLVDVL 

I� $QDOLVLV� HNRQRPL� GDQ� NHOD\DNDQ� �SHPRGDODQ�� ELD\D� SURGXNVL�� GDQ� DQDOLVLV� UXJL� ODED�

VHUWD�SURILWDELOLWDV� 

6HPXD� WDKDSDQ� NHJLDWDQ� GL� DWDV� GLEXDW� GDODP� %XNX�&DSVWRQH� 'HVLJQ� VHEDJDL� EDKDQ�

HYDOXDVL�SDGD�6LGDQJ�7XJDV�$NKLU�� 

$GDSXQ�LVL�GDUL�%XNX�&DSVWRQH�'HVLJQ�VHOHQJNDSQ\D�DGDODK� 

x %$%�,��3(1'$+8/8$1 

%DE� 3HQGDKXOXDQ� PHPXDW� ODWDU� EHODNDQJ� GDQ� WXMXDQ� SHQGLULDQ� SDEULN�� GDWD�

NHEXWXKDQ� SURGXN� DWDX� GDWD� LPSRU� SURGXN� VHODPD� �� WDKXQ� WHUDNKLU�� SUR\HNVL�

NHEXWXKDQ�SURGXN�WHUVHEXW�VHODPD�VHSXOXK�WDKXQ�EHURSHUDVL��GDWD�NDSDVLWDV�SDEULN�

VHMHQLV�\DQJ� WHODK�EHUGLUL� GDQ�GDWD�NHWHUVHGLDDQ� EDKDQ�EDNX��0HWRGH�SHUKLWXQJDQ�

SUR\HNVL� NHEXWXKDQ� SURGXN� GDSDW� PHQJJXQDNDQ� PHWRGH� /HDVW� 6TXDUH�� 5HJUHVL�

/LQLHU� DWDX� PHWRGH� ODLQQ\D�� 6HODQMXWQ\D� SHQHQWXDQ� NDSDVLWDV� SDEULN� GLDPELO�

EHUGDVDUNDQ� KDVLO� HYDOXDVL� WHUKDGDS� SUR\HNVL� NHEXWXKDQ� SURGXN�� NDSDVLWDV� SDEULN�

\DQJ� WHODK�EHUGLUL�GDQ�NHWHUVHGLDDQ�EDKDQ�EDNX��3DGD�EDJLDQ� LQL� MXJD�PHQ\DMLNDQ�
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SHQHQWXDQ� ORNDVL� SDEULN� \DQJ� GLOHQJNDSL� GHQJDQ� DODVDQ� \DQJ� MHODV� VHFDUD� WHRUL��

GLVHUWDL� GDWD� SHQGXNXQJ� VHVXDL� GHQJDQ� NRQGLVL� ORNDVL� WHPSDW� SDEULN� \DQJ� DNDQ�

GLGLULNDQ�GDQ�SHWD�ORNDVL�\DQJ�UHSUHVHQWDWLI� 

x %$%�,,�7,1-$8$1�3867$.$ 

%DE� LQL� PHQFDNXS� XUDLDQ� OHQJNDS� WHQWDQJ� NHJXQDDQ� SURGXN�� NHWHUVHGLDDQ� EDKDQ�

EDNX��VSHVLILNDVL�EDKDQ�EDNX�GDQ�SURGXN�\DQJ�WHUGLUL�GDUL�VLIDW�ILVLN�GDQ�NLPLD�EDKDQ�

EDNX�GDQ�SURGXN��3DGD�EDJLDQ�LQL�GLXUDLNDQ�MXJD�PDFDP�PDFDP�SURVHV�\DQJ�GDSDW�

GLJXQDNDQ�GDQ�GHVNULSVL�SURVHV�PDVLQJ�PDVLQJ�VHFDUD�OHQJNDS��6HWLDS�SURVHV�\DQJ�

GLMHODVNDQ�KDUXV�GLOHQJNDSL�GHQJDQ�EORN�GLDJUDP�SURVHV�\DQJ�VWDQGDU�GDQ�EHUVXPEHU�

GDUL� SDWHQ� DWDX� NXWLSDQ� EXNX� UHIHUHQVL�� 6HWLDS� NXWLSDQ� \DQJ� GLDPELO� GDUL� EXNX�

UHIHUHQVL� ZDMLE� PHQXOLVNDQ� VXPEHUQ\D� GHQJDQ� IRUPDW� SHQXOLVDQ� VXPEHU� VHVXDL�

SDQGXDQ� SDGD� ODPSLUDQ�� %DE� ,,� GLWXWXS� GHQJDQ� WDEHO� SHUEDQGLQJDQ� SURVHV� GDQ�

NHSXWXVDQ� SHQHQWXDQ� SHPLOLKDQ� SURVHV� EHUGDVDUNDQ� DQDOLVLV� GDWD� SDGD� WDEHO�

SHUEDQGLQJDQ� \DQJ� GLVDMLNDQ�� 7DEHO� SHUEDQGLQJDQ� KDUXV� PHQDPSLONDQ� SDUDPHWHU�

SHPEDQGLQJ� VHOHQJNDS� PXQJNLQ� GDQ� GDWD� \DQJ� GDSDW� GLEDQGLQJNDQ� GHQJDQ�

PHQJJXQDNDQ�VDWXDQ�\DQJ�VDPD�VHSHUWL�EHULNXW� 

R %DKDQ� %DNX�� EDQGLQJNDQ� PHQJHQDL� NHPXUQLDQ�� KDUJD�� NHPXGDKDQ� GDODP�

PHPSHUROHKQ\D��ORNDO�LPSRU�� 

R -HQLV� UHDNWRU�� EDQGLQJNDQ� WLSH� UHDNWRU� \DQJ� GLJXQDNDQ� ROHK� PDVLQJ�PDVLQJ�

SURVHV� 

R .RQGLVL�RSHUDVL��6XKX�GDQ�7HNDQDQ� 

R %DQGLQJNDQ�WHQWDQJ�NLQHWLND�GDQ�WHUPRGLQDPLND�VHSHUWL��ZDNWX�UHDNVL��NRQYHUVL��

\LHOG��VHOHNWLILWDV��HNVRWHUPLV�DWDX�HQGRWHUPLV� 

R %DQGLQJNDQ�WHQWDQJ�NHPXUQLDQ�SURGXN�VHUWD�OLPEDK�DWDX�SURGXN�VDPSLQJ�\DQJ�

GLKDVLONDQ� 
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R 'DQ�ODLQ�ODLQ�MLND�\DQJ�GLSHUOXNDQ�GDODP�PHQJDPELO�NHSXWXVDQ�SHPLOLKDQ�SURVHV� 

x %$%�,,,�5$1&$1*$1�3$%5,. 

R %DJLDQ� LQL�PHQMHODVNDQ� XUDLDQ� SURVHV� \DQJ� WHODK� GLSLOLK� SDGD�%$%� ,,��8UDLDQ�

SURVHV�WHUGLUL�GDUL�SDOLQJ�WLGDN���WDKDSDQ�XWDPD�\DLWX��WDKDS�SHUVLDSDQ�EDKDQ�EDNX��

WDKDS� VLQWHVLV�� GDQ� WDKDS� SHPLVDKDQ� GDQ� SHPXUQLDQ� SURGXN�� 8UDLNDQ� VHWLDS�

WDKDSDQ� SURVHV� VHFDUD� GHWDLO� VHKLQJJD�PHPEHULNDQ� LQIRUPDVL� \DQJ� GLSHUOXNDQ�

XQWXN� SHUKLWXQJDQ� QHUDFD� PDVVD�� QHUDFD� SDQDV� GDQ� VSHVLILNDVL� DODW� GLOHQJNDSL�

GHQJDQ�NRGH�DODWQ\D��,QIRUPDVL�\DQJ�GLPDNVXGNDQ�VHSHUWL��XUDLDQ�SURVHV�GL�VHWLDS�

WDKDSDQ� GDQ� NRGH� DODW� GL� VHWLDS� DODW� \DQJ� GLJXQDNDQ�� SHUVDPDDQ� UHDNVL� \DQJ�

WHUMDGL�� SHUXEDKDQ� \DQJ� WHUMDGL�� NRQGLVL� RSHUDVL�� NRQYHUVL� UHDNVL�� \LHOG� DWDX�

VHOHNWLILWDV��MLND�PHOLEDWNDQ�UHDNVL�JDQGD�� 

R %ORN�'LDJUDP�GDQ�)ORZVKHHW 

%ORN� 'LDJUDP�PHQJJDPEDUNDQ� DOLUDQ� SHUXEDKDQ� EDKDQ� EDNX� VDPSDL� PHQMDGL�

SURGXN�\DQJ�WHUMDGL�SDGD�DODW�DODW�XWDPD�VDMD��.RPSRVLVL�EDKDQ�EDNX��NRPSRVLVL�

SURGXN��NRQGLVL�RSHUDVL�VXKX�GDQ�WHNDQDQ��UHDNVL�NLPLD�\DQJ�WHUMDGL�KDUXV�WHUGDSDW�

GDODP�EORN�GLDJUDP��6HODLQ�LWX��PDVLQJ�PDVLQJ�DOLUDQ�KDUXV�GLEHUL�ODEHO��PLVDO��

)���)���)���GVW���/DEHO�\DQJ�DGD�SDGD�EORN�GLDJUDP�KDUXV�VDPD�GHQJDQ�ODEHO�\DQJ�

DGD�GL�WDEHO�SHUKLWXQJDQ�QHUDFD�PDVVD� 

R %DE�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�QHUDFD�PDVVD�SDGD�WLDS�XQLW�\DQJ�

PHQJDODPL�SHUXEDKDQ�SDGD�MXPODK�EDKDQ� 

R %DE�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�QHUDFD�SDQDV�SDGD�SDGD�WLDS�XQLW�

DODW�\DQJ�PHOLEDWNDQ�UHDNVL�NLPLD�DWDX�SDGD�DODW�\DQJ�PHQJDODPL�SHUXEDKDQ�VXKX� 

R +DVLO�SHUKLWXQJDQ�VSHVLILNDVL�DODW 

0HPEHULNDQ�LQIRUPDVL�PHQJHQDL�LGHQWLILNDVL�GDQ�GDWD�GHVDLQ��,GHQWLILNDVL�WHUGLUL�

GDUL�� VNHWVD� DODW�� QDPD� DODW�� NRGH� DODW�� MXPODK�� GDQ� IXQJVL� DODW�� ,QIRUPDVL� GDWD�



 � 

GHVDLQ� MXJD� GLFDQWXPNDQ� \DQJ� WHUGLUL� GDUL�� NRQGLVL� RSHUDVL�� NDSDVLWDV�YROXPH��

GLPHQVL� DODW� �GLDPHWHU�� SDQMDQJ�� WHEDO��� GDQ� EDKDQ� NRQVWUXNVL�� 3HQXOLVDQ�

VSHVLILNDVL� DODW� GLODNXNDQ� VHFDUD� EHUXUXWDQ� EHUGDVDUNDQ� XUXWDQ� SURVHV� SDGD�

IORZVKHHW� 

R +DVLO�SHUKLWXQJDQ�NHEXWXKDQ�EDKDQ�XWLOLWDV�PHOLSXWL�SHUKLWXQJDQ�NHEXWXKDQ��DLU��

VWHDP��PHGLD�SHPDQDV��OLVWULN��EDKDQ�EDNDU��GDQ�XGDUD��MLND�GLSHUOXNDQ�� 

R 5DQFDQJDQ�XQLW�XWLOLWDV�PHOLSXWL�SHQJRODKDQ�DLU��SHQ\HGLDDQ�OLVWULN�GDQ�XDS��VHUWD�

SHQJRODKDQ�OLPEDK��6HEXWNDQ�GHQJDQ�MHODV�VXPEHU�DLU�\DQJ�GLJXQDNDQ��PLVDOQ\D�

GDUL�DLU�VXPXU��DLU�VXQJDL��DLU�GDQDX��DWDX�DLU�ODXW��%DJLDQ�LQL�KDUXV�PHQMHODVNDQ�

SURVHV� SHQJRODKDQ� DLU� \DQJ� GLOHQJNDSL� GHQJDQ� EORN� GLDJUDP�IORZVKHHW��

SHQJRODKDQ�DLU� 

6HEXWNDQ� GHQJDQ� MHODV� OLPEDK� DSD� VDMD� \DQJ� GLKDVLONDQ� ROHK� SDEULN� PHOLSXWL�

OLPEDK�SDGDW��FDLU�PDXSXQ�JDV��%DJLDQ�LQL�KDUXV�PHQMHODVNDQ�SURVHV�SHQJRODKDQ�

OLPEDK�\DQJ�GLOHQJNDSL�GHQJDQ�EORN�GLDJUDP�IORZVKHHW�SHQJRODKDQ�OLPEDK� 

R 7DWD�OHWDN�DODW�SURVHV�GDQ�WDWD�OHWDN�SDEULN 

7DWD�OHWDN�DODW�GL�DUHD�SURVHV�GDQ�WDWD�OHWDN�SDEULN�\DQJ�PHOLSXWL�VHWLDS�DUHD�GL�

GDODP�SDEULN�KDUXV�GLDWXU�VHGHPLNLDQ�VHKLQJJD�VXVXQDQ�VHWLDS�DODW�GDQ�DUHD�WHUWDWD�

VHFDUD�HIHNWLI��HILVLHQ�GDQ�GDODP�ODOX�OLQWDV�\DQJ�DPDQ��7DWD�OHWDN�DODW�SURVHV�GDQ�

WDWD�OHWDN�SDEULN�GLEXDW�GHQJDQ�SDQGDQJDQ�DWDV�GDQ�PHQJJXQDNDQ�VNDOD�EHVDUDQ�

\DQJ�SURSRUVLRQDO�VHVXDL�GHQJDQ�KDVLO�SHUKLWXQJDQ�SDGD�VSHVLILNDVL�DODW� 

R 2UJDQLVDVL�SHUXVDKDDQ 

0HQDPSLONDQ�PHQJHQDL� RUJDQLVDVL� SHUXVDKDDQ� GDQ� JDPEDU� VWUXNWXU� RUJDQLVDVL�

SHUXVDKDDQ�� PLVDOQ\D�� OLQH� DQG� VWDII�� 6WUXNWXU� RUJDQLVDVL� SHUXVDKDDQ� DNDQ�

GLJXQDNDQ�MXJD�XQWXN�PHQ\XVXQ�VWUXNWXU�SHQJJDMLDQ� 
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x %$%�,9�$1$/,6,6�(.2120, 

%DE�$QDOLVLV�(NRQRPL�KDUXV�PHPEHULNDQ� LQIRUPDVL�PHQJHQDL�KDUJD�EDKDQ�EDNX��

KDUJD�SHQMXDODQ�GDQ�KDUJD� DODW� \DQJ�DNDQ�GLJXQDNDQ��+DUJD� DODW� \DQJ�GLJXQDNDQ�

DGDODK�KDUJD�WHUNLQL�DWDX�GDUL�UHIHUHQVL�KDUJD�DODW�\DQJ�NHPXGLDQ�GLKLWXQJ�NH�KDUJD�

GL� WDKXQ� DODW� WHUVHEXW� DNDQ� GLEHOL� GHQJDQ� PHQJJXQDNDQ� FRVW� LQGH[�� 3HUKLWXQJDQ�

GHQJDQ�PHQJJXQDNDQ�FRVW�LQGH[�GLEROHKNDQ�XQWXN�KDUJD�UHIHUHQVL�SDOLQJ�ODPD����

WDKXQ�WHUDNKLU��3HULRGH�DQDOLVLV�WHUKDGDS�ELD\D�SURGXNVL��SHQGDSDWDQ�DWDV�SHQMXDODQ��

GDQ�UXJL�ODED�GLODNXNDQ�VHODPD�VHSXOXK�WDKXQ�SDEULN�EHURSHUDVL��%LD\D�ELD\D�\DQJ�

GLKLWXQJ�SDGD�DQDOLVLV�HNRQRPL�\DLWX��ELD\D�SHPEHOLDQ�SHUDODWDQ��PRGDO�LQYHVWDVL��

KDVLO� SHQMXDODQ� SHU� WDKXQ�� ELD\D� SURGXNVL� SHU� WDKXQ�� ODED� EHUVLK� SHU� WDKXQ� GOO��

6HGDQJNDQ�DQDOLVLV�SURILWDELOLWDV�GLODNXNDQ�WHUKDGDS�EHEHUDSD�SDUDPHWHU�VHSHUWL�3D\�

2XW�7LPH��327���5HWXUQ�RQ�,QYHVWPHQW��52,���,QWHUQDO�5DWH�RI�5HWXUQ��,55���%UHDN�

(YHQ�3RLQW��%(3��GDQ�GLOHQJNDSL�GHQJDQ�NXUYD�%(3� 

x %$%�9�.(6,038/$1 

x '$)7$5�3867$.$ 

x /$03,5$1 

/DPSLUDQ�WHUGLUL�GDUL� 

R /DPSLUDQ�$��3HUKLWXQJDQ�1HUDFD�0DVVD 

R /DPSLUDQ�%��3HUKLWXQJDQ�1HUDFD�3DQDV 

R /DPSLUDQ�&��3HUKLWXQJDQ�6SHVLILNDVL�$ODW 

R /DPSLUDQ�'��3HUKLWXQJDQ�8WLOLWDV 

R /DPSLUDQ�(��3HUKLWXQJDQ�(NRQRPL 

R /DPSLUDQ�)��%LRGDWD�3HQXOLV 

 

 



 �� 

�� 3HUV\DUDWDQ�0DKDVLVZD 

0DKDVLVZD�\DQJ�PHQJDPELO�PDWD�NXOLDK�&DSVWRQH�'HVLJQ�KDUXV�PHPHQXKL�V\DUDW�EHULNXW�

LQL� 

D� 0DKDVLVZD�WHODK�PHQJDPELO�PDWD�NXOLDK�3HUDQFDQJDQ�3URVHV�.LPLD�GDQ�3HUDQFDQJDQ�

3DEULN�.LPLD� 

E� 0DKDVLVZD� WHODK�PHQJLVL� .DUWX� 5HQFDQD� 6WXGL� �.56�� XQWXN�PDWD� NXOLDK�&DSVWRQH�

'HVLJQ�PHODOXL�NRQVXOWDVL�GHQJDQ�3HPELPELQJ�$NDGHPLN� 

F� /DPD�ZDNWX�\DQJ�GLEHULNDQ�NHSDGD�PDKDVLVZD�XQWXN�GDSDW�PHQ\HOHVDLNDQ�&DSVWRQH�

'HVLJQ�SDOLQJ�FHSDW�DGDODK���VHPHVWHU�GDQ�SDOLQJ�ODPD�DGDODK���VHPHVWHU� 

�� 3HODNVDQDDQ�%LPELQJDQ 

'DODP�SHODNVDQDDQ�&DSVWRQH�'HVLJQ�PDKDVLVZD�KDUXV�VHODOX�EHUNRQVXOWDVL�GHQJDQ�GRVHQ�

SHPELPELQJ��7LGDN�GLSHUNHQDQNDQ�PHQHPXL�GRVHQ�SHPELPELQJ�&DSVWRQH�'HVLJQ�KDQ\D�

SDGD� VDDW� PHPHUOXNDQ� WDQGD� WDQJDQ� XQWXN� GRNXPHQ� \DQJ� GLSHUOXNDQ�� 8QWXN� VHWLDS�

GRNXPHQ�\DQJ�GLKDVLONDQ��0DNDODK�6HPLQDU�.HPDMXDQ�GDQ�%XNX�&DSVWRQH�'HVLJQ��GDQ�

XQWXN�PHQGDSDWNDQ�SHUVHWXMXDQ�GRVHQ�SHPELPELQJ�VDDW�6HPLQDU�.HPDMXDQ�GDQ�6LGDQJ�

7XJDV�$NKLU��PDKDVLVZDK�KDUXV�WHODK�PHODNXNDQ�ELPELQJDQ�GHQJDQ�GRVHQ�SHPELPELQJ�

PLQLPDO�VHEDQ\DN����NDOL�\DQJ�WHUGLVWULEXVL�VHFDUD�SURSRVLRQDO�VDDW�SHQ\XVXQDQ�PDNDODK�

GDQ� VDDW� SHQ\XVXQDQ�EXNX�&DSVWRQH�'HVLJQ��.HJLDWDQ�ELPELQJDQ�GDQ�NRQVXOWDVL� KDUXV�

GDSDW�GLEXNWLNDQ�GHQJDQ�%HULWD�$FDUD�%LPELQJDQ� 

�� .HJLDWDQ�&DSVWRQH�'HVLJQ 

'DODP� SHODNVDQDDQ� &DSVWRQH� 'HVLJQ�� PDKDVLVZD� PHODNXNDQ� NHJLDWDQ� EHUXSD�

PHQJXPSXONDQ�GDWD��PHQJDQDOLV�GDWD��PHQXOLVNDQ�UDQFDQJDQ�SDEULN�GDODP�PDNDODK�GDQ�

%XNX�&DSVWRQH�'HVLJQ��PHPEXDW�QDVNDK�GDODP�EHQWXN�SSW�XQWXN�SUHVHQWDVL�\DQJ�DNDQ�

GLVDPSDLNDQ� GDODP� EHQWXN� GLVNXVL� GDQ� WDQ\D� MDZDE� GL� 6HPLQDU�.HPDMXDQ� GDQ� 6LGDQJ�

7XJDV�$NKLU 
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�� 3LKDN�SLKDN�GDODP�SHODNVDQDDQ�&DSVWRQH�'HVLJQ 

D� 0DKDVLVZD�� \DQJ� EHUVLIDW�PDQGLUL� DWDX� EHUNHORPSRN� GHQJDQ� MXPODK�PDKDVLVZD� SHU�

NHORPSRN�PDNVLPDO���RUDQJ��0DKDVLVZD�PHQGDIWDUNDQ�GLUL�NH�SURJUDP�VWXGL�PHODOXL�

%DJLDQ�$NDGHPLN� 

E� 'RVHQ�3HPELPELQJ��\DQJ�EHUWXJDV�PHPELPELQJ�SHQ\XVXQDQ�%XNX�&DSVWRQH�'HVLJQ�

GDQ�PHODSRUNDQ�KDVLO�UHNDSLWXODVL�PDKDVLVZD�ELPELQJDQQ\D�\DQJ�WHODK�GLVHWXMXL�XQWXN��

PHQGDIWDUNDQ� SURSRVDO�� PHPEXDW� PDNDODK� GDQ� PHQJLNXWL� 6HPLQDU� .HPDMXDQ� VHUWD�

PHQ\HOHVDLNDQ� %XNX� &DSVWRQH� 'HVLJQ� XQWXN� PHQJLNXWL� 6LGDQJ� 7XJDV� $NKLU� NH�

3URJUDP�6WXGL� 

�� ,QGLNDWRU�3HQLODLDQ 

3HQLODLDQ� �DVVHVVPHQW�� GRVHQ� SHPELPELQJ� XQWXN� PDKDVLVZD� GLEXDW� VHVXDL� GHQJDQ�

NHWHQWXDQ�3URJUDP�6WXGL�7HNQLN�.LPLD�\DQJ�PHPXDW�NULWHULD�VHEDJDL�EHULNXW� 

D� 1LODL�%LPELQJDQ�\DQJ�WHUGLUL�GDUL� 

x .HDNWLIDQ�GDQ�SURJUHVV�UHSRUW��WHUFDQWXP�GDODP�EHULWD�DFDUD�ELPELQJDQ� 

x .HUMDVDPD�GDODP�WLP 

x .HPDPSXDQ�EHUNRPXQLNDVL 

x .HPDPSXDQ�SUREOHP�VROYLQJ 

E� 1LODL�3HQJXMLDQ�\DQJ�WHUGLUL�GDUL 

x 6XEVWDQVL��NHOHQJNDSDQ�GDQ�NHVHVXDLDQ� IRUPDW�SHQXOLVDQ�%XNX�&DSVWRQH�

'HVLJQ� 

x 3UHVHQWDVL��GDQ�NHPDPSXDQ�EHUNRPXQLNDVL 

x 3HQJXDVDDQ�WHRUL�GDVDU� 

x 3HQJXDVDDQ�PDWHUL�%XNX�&DSVWRQH�'HVLJQ 
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%$%�,,, 

7$+$3$1�3(/$.6$1$$1�&$36721(�'(6,*1 

 

�� 3HPLOLKDQ�7RSLN� 

7DKDS�SHUWDPD�GDODP�SHODNVDQDDQ�&DSVWRQH�'HVLJQ�DGDODK�PDKDVLVZD�PHQJDMXNDQ�WRSLN�

GDQ�GRVHQ�SHPELPELQJ�NH�3URJUDP�6WXGL�XQWXN�GLEHULNDQ�SHUVHWXMXDQ�GDODP�EHQWXN�6XUDW�

.HSXWXVDQ�� 6HODQMXWQ\D� PDKDVLVZD� PHPEXDW� SURSRVDO� XQWXN� GLDMXNDQ� NH� GRVHQ�

SHPELPELQJ� XQWXN� EHUGLVNXVL� GHQJDQ� PDKDVLVZD�WLP� SHQ\XVXQ� &DSVWRQH� 'HVLJQ�

PHQJHQDL� WRSLN� \DQJ� GLDMXNDQ� GDSDW� GLODNVDQDNDQ� DWDX� WLGDN�� 'RVHQ� MXJD� KDUXV�

PHPSHUWLPEDQJNDQ�EDKZD�SURSRVDO�\DQJ�GLXVXONDQ�PHPDQJ�IHDVLEOH�XQWXN�GLVHOHVDLNDQ�

GDODP�VDWX�VHPHVWHU�GHQJDQ�SHQJHUMDDQ�VHFDUD�PDQGLUL�PDXSXQ�EHUNHORPSRN��3URSRVDO�

\DQJ� GLDMXNDQ� KDUXV� GLVHUWDL� GHQJDQ� GDWD�GDWD� \DQJ� UHOHYDQ� GDQ� PHQGXNXQJ� DGDQ\D�

PDVDODK�WHUVHEXW�GHQJDQ�IRUPDW�SURSRVDO�VHVXDL�SDQGXDQ��6HWHODK�PHQGDSDW�SHUVHWXMXDQ�

SHPELPELQJ�PDND�SURSRVDO�GDSDW�GLDMXNDQ�NH�3URJUDP�6WXGL�PHODOXL�%LGDQJ�$NDGHPLN�� 

 

�� 3HPEXDWDQ�%XNX�&DSVWRQH�'HVLJQ 

3HPEXDWDQ�%XNX�&DSVWRQH�'HVLJQ�KDUXV�PHQJLNXWL�IRUPDW�GDQ�DWXUDQ�\DQJ�WHUWXDQJ�GDODP�

%XNX�3DQGXDQ� 3HQ\XVXQDQ�7XJDV�$NKLU� �WHUODPSLU�� GDQ� GLKDUDSNDQ� GDSDW� GLVHOHVDLNDQ�

GDODP�VDWX�VHPHVWHU��3HPEXDWDQ�%XNX�&DSVWRQH�'HVLJQ�WHUEDJL�PHQMDGL�GXD�WDKDSDQ�\DQJ�

KDUXV� GLVHOHVDLNDQ� VHEHOXP� 6HPLQDU� .HPDMXDQ� GL� WDKDS� SHUWDPD� GDQ� VHEHOXP� 6LGDQJ�

7XJDV�$NKLU� GL� WDKDS� NHGXD� GHQJDQ� VXEVWDQVL� PDNDODK� GDQ�&DSVWRQH� 'HVLJQ� PDVLQJ�

PDVLQJ�WDKDSDQ�GLMHODVNDQ�GDODP�.HWHQWXDQ�8PXP�GL�DWDV�� 

0DKDVLVZD�KDUXV�VHODOX�PHODNXNDQ�ELPELQJDQ�GDQ�NRQVXOWDVL�GHQJDQ�'RVHQ�3HPELPELQJ�

GDODP�SHPEXDWDQ�PDNDODK�GDQ�%XNX�&DSVWRQH�'HVLJQ��-XPODK�ELPELQJDQ�DWDX�NRQVXOWDVL�

PLQLPDO�VHSXOXK�NDOL�PHQMDGL�V\DUDW�EDJL�PDKDVLVZD�XQWXN�PHQJLNXWL�6LGDQJ�7XJDV�$NKLU�



 �� 

&DSVWRQH�'HVLJQ��-XPODK�ELPELQJDQ�GDSDW�GLEDJL�VHFDUD�SURSRUVLRQDO�GLODNXNDQ�VHEHOXP�

6HPLQDU�.HPDMXDQ�GDQ�6LGDQJ�7XJDV�$NKLU�� 

�� 6LGDQJ�7XJDV�$NKLU 

3DGD� WDKDS� LQL� DNDQ� GLODNXNDQ� XML� GDQ� DQDOLVLV� WHUKDGDS� LVL� %XNX� &DSVWRQH� 'HVLJQ�

�VXEVWDQVL�� NHOHQJNDSDQ� GDQ� NHVHVXDLDQ� IRUPDW�� VHUWD� SHQJXDVDDQ�PDKDVLVZD� WHUKDGDS�

PDWHUL�&DSVWRQH�'HVLJQ�\DQJ�WHODK�GLNHUMDNDQ�VHFDUD�NHVHOXUXKDQ��8MLDQ�DNDQ�GLODNXNDQ�

GDODP� 6LGDQJ� 7XJDV�$NKLU�� GDQ� VHWLDS� PDKDVLVZD� DNDQ� GLXML� ROHK� VHNHORPSRN� GRVHQ�

SHQJXML�GDODP�EHQWXN�SUHVHQWDVL��GLVNXVL�GDQ�WDQ\D�MDZDE� 

  



 �� 

/$03,5$1����)250$7�352326$/ 

3DQGXDQ�3HQXOLVDQ�SURSRVDO�LQL�GLEDJL�GDODP�WLJD�EDJLDQ�������DZDO������LVL��GDQ�����DNKLU� 

�� %$*,$1�$:$/ 

%DJLDQ�DZDO�3URSRVDO�WHUGLUL�DWDV� 

D� +DODPDQ�6DPSXO 

E� +DODPDQ�-XGXO 

F� +DODPDQ�3HQJHVDKDQ 

G� 3UDNDWD 

H� $EVWUDN 

I� 'DIWDU�,VL 

J��'DIWDU�*DPEDU 

K��'DIWDU�7DEHO 

L��'DIWDU�/DPSLUDQ 

M��'DIWDU�6LPERO 

��� +DODPDQ�6DPSXO 

6HEDJDL�KDODPDQ�WHUGHSDQ�\DQJ�SHUWDPD�WHUEDFD�GDUL�VXDWX�NDU\D�LOPLDK��KDODPDQ�

VDPSXO� KDUXV� GDSDW� PHPEHULNDQ� LQIRUPDVL� VLQJNDW�� MHODV� GDQ� WLGDN� EHUPDNQD� JDQGD�

�DPELJX�� NHSDGD� SHPEDFD� WHQWDQJ� NDU\D� LOPLDK� WHUVHEXW� \DQJ� EHUXSD� MXGXO� FDSVWRQH�

GHVLJQ��LGHQWLWDV�SHQXOLV��LQVWLWXVL��GDQ�WDKXQ�SHQJHVDKDQ��.HWHQWXDQ�PHQJHQDL�SHQXOLVDQ�

KDODPDQ�VDPSXO�GDSDW�GLOLKDW�SDGD�/DPSLUDQ��� 

 

��� +DODPDQ�-XGXO 

6HFDUD�XPXP�LQIRUPDVL�\DQJ�GLEHULNDQ�SDGD�KDODPDQ�MXGXO�VDPD�GHQJDQ�KDODPDQ�

VDPSXO��WHWDSL�SDGD�KDODPDQ�MXGXO��GLFDQWXPNDQ�LQIRUPDVL�WDPEDKDQ��\DLWX�XQWXN�WXMXDQ�



 �� 

GDQ�GDODP�UDQJND�DSD�NDU\D�LOPLDK�LWX�GLEXDW��)RUPDW�KDODPDQ�MXGXO�GDSDW�GLOLKDW�SDGD�

/DPSLUDQ��� 

 

��� +DODPDQ�3HQJHVDKDQ 

+DODPDQ� SHQJHVDKDQ� EHUIXQJVL� XQWXN� PHQMDPLQ� NHDEVDKDQ� NDU\D� LOPLDK� DWDX�

SHUQ\DWDDQ� WHQWDQJ� SHQHULPDDQQ\D�� )RUPDW� KDODPDQ� SHQJHVDKDQ� GDSDW� GLOLKDW� SDGD�

/DPSLUDQ��� 

 

��� 3UDNDWD 

+DODPDQ�SUDNDWD�PHPXDW�SHQJDQWDU�VLQJNDW�DWDV�NDU\D�LOPLDK�GDQ�PHPXDW�XFDSDQ�

WHULPD� NDVLK� DWDX� SHQJKDUJDDQ� NHSDGD� VHPXD� SLKDN� \DQJ� WHODK� PHPEDQWX� GDODP�

SHQ\XVXQDQ�ODSRUDQ�DNKLU�&DSVWRQH�'HVLJQ�� 

 

��� $EVWUDN 

$EVWUDN� WHUGLUL� GDUL� ��NRPSRQHQ�XWDPD�\DLWX�� ODWDU�EHODNDQJ�� WXMXDQ��PHWRGH�GDQ�

NHVLPSXODQ��&RQWRK�DEVWUDN�GDSDW�GLOLKDW�GL�ODPSLUDQ� 

 

��� 'DIWDU�,VL 

'DIWDU� LVL� PHPXDW� VHPXD� EDJLDQ� WXOLVDQ� EHVHUWD� QRPRU� KDODPDQ�PDVLQJ�PDVLQJ��

\DQJ� GLWXOLV� VDPD� GHQJDQ� LVL� \DQJ� EHUVDQJNXWDQ�� )RUPDW� GDIWDU� LVL� GDSDW� GLOLKDW� SDGD�

ODPSLUDQ� 

 

�� %$*,$1�,6,�87$0$ 

,VL�SURSRVDO�GLVDPSDLNDQ�GDODP�VHMXPODK�EDE��3HPEDJLDQ�EDE�GDUL�SHQGDKXOXDQ�VDPSDL�

NHVLPSXODQ�GLMHODVNDQ�VHEDJDL�EHULNXW� 



 �� 

x %$%�,��3(1'$+8/8$1 

%DE�3HQGDKXOXDQ�PHPXDW�ODWDU�EHODNDQJ�GDQ�WXMXDQ�SHQGLULDQ�SDEULN��GDWD�NHEXWXKDQ�

SURGXN�DWDX�GDWD� LPSRU�SURGXN� VHODPD��� WDKXQ� WHUDNKLU�� SUR\HNVL� NHEXWXKDQ�SURGXN�

WHUVHEXW� VHODPD� VHSXOXK� WDKXQ� EHURSHUDVL�� GDWD� NDSDVLWDV� SDEULN� VHMHQLV� \DQJ� WHODK�

EHUGLUL� GDQ� GDWD� NHWHUVHGLDDQ� EDKDQ� EDNX�� 0HWRGH� SHUKLWXQJDQ� SUR\HNVL� NHEXWXKDQ�

SURGXN�GDSDW�PHQJJXQDNDQ�PHWRGH�/HDVW�6TXDUH��5HJUHVL�/LQLHU�DWDX�PHWRGH�ODLQQ\D��

6HODQMXWQ\D� SHQHQWXDQ� NDSDVLWDV� SDEULN� GLDPELO� EHUGDVDUNDQ� KDVLO� HYDOXDVL� WHUKDGDS�

SUR\HNVL�NHEXWXKDQ�SURGXN��NDSDVLWDV�SDEULN�\DQJ�WHODK�EHUGLUL�GDQ�NHWHUVHGLDDQ�EDKDQ�

EDNX��3DGD�EDJLDQ�LQL�MXJD�PHQ\DMLNDQ�SHQHQWXDQ�ORNDVL�SDEULN�\DQJ�GLOHQJNDSL�GHQJDQ�

DODVDQ�\DQJ� MHODV� VHFDUD� WHRUL�� GLVHUWDL� GDWD�SHQGXNXQJ� VHVXDL� GHQJDQ�NRQGLVL� ORNDVL�

WHPSDW�SDEULN�\DQJ�DNDQ�GLGLULNDQ�GDQ�SHWD�ORNDVL�\DQJ�UHSUHVHQWDWLI� 

 

x %$%�,,�7,1-$8$1�3867$.$ 

%DE�LQL�PHQFDNXS�XUDLDQ�OHQJNDS�WHQWDQJ�NHJXQDDQ�SURGXN��NHWHUVHGLDDQ�EDKDQ�EDNX��

VSHVLILNDVL�EDKDQ�EDNX�GDQ�SURGXN�\DQJ�WHUGLUL�GDUL�VLIDW�ILVLN�GDQ�NLPLD�EDKDQ�EDNX�

GDQ� SURGXN�� 3DGD� EDJLDQ� LQL� GLXUDLNDQ� MXJD� PDFDP�PDFDP� SURVHV� \DQJ� GDSDW�

GLJXQDNDQ� GDQ� GHVNULSVL� SURVHV� PDVLQJ�PDVLQJ� VHFDUD� OHQJNDS�� 6HWLDS� SURVHV� \DQJ�

GLMHODVNDQ�KDUXV�GLOHQJNDSL�GHQJDQ�EORN�GLDJUDP�SURVHV�\DQJ�VWDQGDU�GDQ�EHUVXPEHU�

GDUL�SDWHQ�DWDX�NXWLSDQ�EXNX�UHIHUHQVL��6HWLDS�NXWLSDQ�\DQJ�GLDPELO�GDUL�EXNX�UHIHUHQVL�

ZDMLE�PHQXOLVNDQ� VXPEHUQ\D� GHQJDQ� IRUPDW� SHQXOLVDQ� VXPEHU� VHVXDL� SDQGXDQ�SDGD�

ODPSLUDQ��%DE�,,�GLWXWXS�GHQJDQ�WDEHO�SHUEDQGLQJDQ�SURVHV�GDQ�NHSXWXVDQ�SHQHQWXDQ�

SHPLOLKDQ� SURVHV� EHUGDVDUNDQ� DQDOLVLV� GDWD� SDGD� WDEHO� SHUEDQGLQJDQ� \DQJ� GLVDMLNDQ��

7DEHO� SHUEDQGLQJDQ� KDUXV� PHQDPSLONDQ� SDUDPHWHU� SHPEDQGLQJ� VHOHQJNDS�PXQJNLQ�

GDQ� GDWD� \DQJ� GDSDW� GLEDQGLQJNDQ� GHQJDQ� PHQJJXQDNDQ� VDWXDQ� \DQJ� VDPD� VHSHUWL�

EHULNXW� 



 �� 

R %DKDQ� %DNX�� EDQGLQJNDQ� PHQJHQDL� NHPXUQLDQ�� KDUJD�� NHPXGDKDQ� GDODP�

PHPSHUROHKQ\D��ORNDO�LPSRU�� 

R -HQLV� UHDNWRU�� EDQGLQJNDQ� WLSH� UHDNWRU� \DQJ� GLJXQDNDQ� ROHK� PDVLQJ�PDVLQJ�

SURVHV� 

R .RQGLVL�RSHUDVL��6XKX�GDQ�7HNDQDQ� 

R %DQGLQJNDQ�WHQWDQJ�NLQHWLND�GDQ�WHUPRGLQDPLND�VHSHUWL��ZDNWX�UHDNVL��NRQYHUVL��

\LHOG��VHOHNWLILWDV��HNVRWHUPLV�DWDX�HQGRWHUPLV� 

R %DQGLQJNDQ�WHQWDQJ�NHPXUQLDQ�SURGXN�VHUWD�OLPEDK�DWDX�SURGXN�VDPSLQJ�\DQJ�

GLKDVLONDQ 

R 'DQ�ODLQ�ODLQ�MLND�\DQJ�GLSHUOXNDQ�GDODP�PHQJDPELO�NHSXWXVDQ�SHPLOLKDQ�SURVHV� 

 

7DEHO������&RQWRK�WDEHO�SHUEDQGLQJDQ�SURVHV 

Parameter Pembanding*) 
Macam-Macam Proses**) 

Nama Proses 1 Nama Proses 2 Nama Proses 3 

Bahan baku utama HCl 

Glycerol 

H2SO4 

Pulp 

H2SO4 

Pulp 

Fase Gas Cair Cair 

Harga rata-rata (Rp/kg) 300.000 250.000 250.000 

Ketersediaan lokal lokal lokal 

Katalis FeCl2 V2O5 V2O5 

Harga (Rp/kg) Tulis harga Tulis harga Tulis harga 

Umur (Tahun) 2 5 5 

ʌb (Kg/m3) Tulis densitas bulk Tulis densitas bulk Tulis densitas 



 �� 

bulk 

Reaktor    

Tipe reaktor CSTR Fixed Bed Kolom 

Fase reaksi Padat-cair gas gas 

Waktu reaksi/waktu 

tinggal (menit) 

15 25 30 

Jenis reaksi eksotermis endotermis eksotermis 

Konversi (%) 87 90 92 

Yield (%) 85 85 80 

Selektifitas Jika ada Jika ada Jika ada 

Kondisi Operasi    

Suhu (K) 230 320 200 

Tekanan (bar) 5 5 1 

Kemurnian produk (%)    

Produk samping Jika ada Jika ada Jika ada 

Limbah yang dihasilkan Jika ada Jika ada Jika ada 

 

�� %$*,$1�$.+,5 

%DJLDQ�DNKLU�WHUGLUL�GDUL� 

D� 'DIWDU�3XVWDND 

E� /DPSLUDQ 

��� 'DIWDU�3XVWDND 

'DIWDU�3XVWDND�PHUXSDNDQ�GDIWDU�EDFDDQ�\DQJ�PHQMDGL�VXPEHU��DWDX�UHIHUHQVL�DWDX�DFXDQ�

GDODP�SHQXOLVDQ�VNULSVL��'DIWDU�SXVWDND�LQL�GDSDW�EHULVL�EXNX�WHNV��DUWLNHO�MXUQDO��PDMDODK��DWDX�



 �� 

VXUDW�NDEDU�GDQ�VHEDJDLQ\D��)RUPDW�SHQXOLVDQ�GDIWDU�SXVWDND�PHQJJXQDNDQ�VW\OH�,(((�VHSHUWL�

GLVDMLNDQ�SDGD�ODPSLUDQ� 

 

��� /DPSLUDQ 

/DPSLUDQ�PHUXSDNDQ�GDWD� DWDX�SHOHQJNDS�GDODP�PHQ\XVXQ�SURSRVDO�� /DPSLUDQ�\DQJ�SHUOX�

GLVHUWDNDQ�SDGD�SURSRVDO�WHUGLUL�GDUL� 

D� 5XMXNDQ�EHUXSD�SDWHQW�NXWLSDQ�GDUL�EXNX�UHIHUHQVL� 

E� %LRGDWD�SHQXOLV��MLND�DGD���PDKDVLVZD�GDODP�VDWX�WLP��PDND�ELRGDWD�NHGXD�PDKDVLVZD�KDUXV�

GLODPSLUNDQ���)RUPDW�SHQXOLVDQ�ELRGDWD�GDSDW�GLOLKDW�SDGD�ODPSLUDQ� 

  



 �� 

/$03,5$1����)250$7�0$.$/$+�'$1�%8.8�&$36721(�'(6,*1 

 

3DQGXDQ�3HQXOLVDQ�&DSVWRQH�'HVLJQ� LQL�GLEDJL�GDODP�WLJD�EDJLDQ����D��DZDO���E��LVL��GDQ��F��

DNKLU� 

�� %$*,$1�$:$/ 

%DJLDQ�$ZDO�&DSVWRQH�'HVLJQ�WHUGLUL�DWDV� 

D� +DODPDQ�6DPSXO 

E� +DODPDQ�-XGXO 

F� +DODPDQ�3HUQ\DWDDQ�2ULVLQDOLWDV 

G� +DODPDQ�3HQJHVDKDQ 

H� 3UDNDWD 

I� $EVWUDN 

J� 'DIWDU�,VL 

K� 'DIWDU�7DEHO 

L� 'DIWDU�*DPEDU 

M� 'DIWDU�6LPERO 

N� 'DIWDU�/DPSLUDQ 

 

��� +DODPDQ�6DPSXO 

6HSHUWL�GLMHODVNDQ�GL�DWDV��)RUPDW�KDODPDQ�VDPSXO�0DNDODK�GDQ�%XNX�&DSVWRQH�'HVLJQ�GDSDW�

GLOLKDW�SDGD�/DPSLUDQ��� 

 

��� +DODPDQ�-XGXO 

6HSHUWL�GLMHODVNDQ�GL�DWDV��)RUPDW�KDODPDQ�MXGXO�0DNDODK�GDQ�%XNX�&DSVWRQH�'HVLJQ�GDSDW�

GLOLKDW�SDGD�/DPSLUDQ��� 



 �� 

 

��� +DODPDQ�3HUQ\DWDDQ�2ULVLQDOLWDV 

+DODPDQ�LQL�EHULVL�SHUQ\DWDDQ�WHUWXOLV�GDUL�SHQXOLV�EDKZD�&DSVWRQH�'HVLJQ�\DQJ�GLVXVXQ�DGDODK�

KDVLO�NDU\DQ\D�VHQGLUL�GDQ�GLWXOLV�GHQJDQ�PHQJLNXWL�NDLGDK�SHQXOLVDQ�LOPLDK��)RUPDW�KDODPDQ�

SHUQ\DWDDQ�RULVLQDOLWDV�GDSDW�GLOLKDW�SDGD�ODPSLUDQ��� 

 

���� +DODPDQ�3HQJHVDKDQ 

+DODPDQ� SHQJHVDKDQ� EHUIXQJVL� XQWXN� PHQMDPLQ� NHDEVDKDQ� NDU\D� LOPLDK� DWDX� SHUQ\DWDDQ�

WHQWDQJ�SHQHULPDDQQ\D��)RUPDW�KDODPDQ�SHQJHVDKDQ�GDSDW�GLOLKDW�SDGD�ODPSLUDQ��� 

 

��� 3UDNDWD 

6DPD�VHSHUWL�\DQJ�GLMHODVNDQ�GL�DWDV�SDGD�/DPSLUDQ��� 

 

��� $EVWUDN 

$EVWUDN�WHUGLUL�GDUL���NRPSRQHQ�XWDPD�\DLWX��ODWDU�EHODNDQJ��WXMXDQ��PHWRGH�GDQ�NHVLPSXODQ��

&RQWRK� SHQXOLVDQ� DEVWUDN� XQWXN� 0DNDODK� GDQ� %XNX� &DSVWRQH� 'HVLJQ� GDSDW� GLOLKDW� SDGD�

ODPSLUDQ��� 

 

��� 'DIWDU�,VL 

'DIWDU�LVL�PHPXDW�VHPXD�EDJLDQ�WXOLVDQ�EHVHUWD�QRPRU�KDODPDQ�PDVLQJ�PDVLQJ��\DQJ�GLWXOLV�

VDPD�GHQJDQ� LVL�\DQJ�EHUVDQJNXWDQ��)RUPDW�GDIWDU� LVL�0DNDODK�GDQ�%XNX�&DSVWRQH�'HVLJQ�

GDSDW�GLOLKDW�SDGD�ODPSLUDQ��� 

 

��� 'DIWDU�7DEHO��'DIWDU�*DPEDU��'DIWDU�6LPERO�GDQ�'DIWDU�/DPSLUDQ 



 �� 

'DIWDU�WDEHO��GDIWDU�JDPEDU��GDIWDU�VLPERO�GDQ�GDIWDU�ODPSLUDQ�GLJXQDNDQ�XQWXN�PHPXDW�QDPD�

WDEHO�� JDPEDU�� GDQ� VHEDJDLQ\D� \DQJ� DGD� GDODP� VNULSVL�� 3HQXOLVDQ� QDPD� WDEHO�� JDPEDU�� GDQ�

VHEDJDLQ\D�PHQJJXQDNDQ�KXUXI�NDSLWDO�GL�DZDO�NDWD��WLWOH�FDVH���)RUPDW�GDIWDU�JDPEDU�GDQ�ODLQ�

ODLQ�GDSDW�GLOLKDW�SDGD�ODPSLUDQ��� 

 

�� %$*,$1�,6, 

x %$%�,�3(1'$+8/8$1 

%DE� 3HQGDKXOXDQ� PHPXDW� ODWDU� EHODNDQJ� GDQ� WXMXDQ� SHQGLULDQ� SDEULN�� GDWD�

NHEXWXKDQ� SURGXN� DWDX� GDWD� LPSRU� SURGXN� VHODPD� �� WDKXQ� WHUDNKLU�� SUR\HNVL�

NHEXWXKDQ�SURGXN�WHUVHEXW�VHODPD�VHSXOXK�WDKXQ�EHURSHUDVL��GDWD�NDSDVLWDV�SDEULN�

VHMHQLV�\DQJ� WHODK�EHUGLUL� GDQ�GDWD�NHWHUVHGLDDQ� EDKDQ�EDNX��0HWRGH�SHUKLWXQJDQ�

SUR\HNVL� NHEXWXKDQ� SURGXN� GDSDW� PHQJJXQDNDQ� PHWRGH� /HDVW� 6TXDUH�� 5HJUHVL�

/LQLHU� DWDX� PHWRGH� ODLQQ\D�� 6HODQMXWQ\D� SHQHQWXDQ� NDSDVLWDV� SDEULN� GLDPELO�

EHUGDVDUNDQ� KDVLO� HYDOXDVL� WHUKDGDS� SUR\HNVL� NHEXWXKDQ� SURGXN�� NDSDVLWDV� SDEULN�

\DQJ� WHODK�EHUGLUL�GDQ�NHWHUVHGLDDQ�EDKDQ�EDNX��3DGD�EDJLDQ� LQL� MXJD�PHQ\DMLNDQ�

SHQHQWXDQ� ORNDVL� SDEULN� \DQJ� GLOHQJNDSL� GHQJDQ� DODVDQ� \DQJ� MHODV� VHFDUD� WHRUL��

GLVHUWDL� GDWD� SHQGXNXQJ� VHVXDL� GHQJDQ� NRQGLVL� ORNDVL� WHPSDW� SDEULN� \DQJ� DNDQ�

GLGLULNDQ�GDQ�SHWD�ORNDVL�\DQJ�UHSUHVHQWDWLI� 

x %$%�,,�7,1-$8$1�3867$.$ 

%DE� LQL� PHQFDNXS� XUDLDQ� OHQJNDS� WHQWDQJ� NHJXQDDQ� SURGXN�� NHWHUVHGLDDQ� EDKDQ�

EDNX��VSHVLILNDVL�EDKDQ�EDNX�GDQ�SURGXN�\DQJ�WHUGLUL�GDUL�VLIDW�ILVLN�GDQ�NLPLD�EDKDQ�

EDNX�GDQ�SURGXN��3DGD�EDJLDQ�LQL�GLXUDLNDQ�MXJD�PDFDP�PDFDP�SURVHV�\DQJ�GDSDW�

GLJXQDNDQ�GDQ�GHVNULSVL�SURVHV�PDVLQJ�PDVLQJ�VHFDUD�OHQJNDS��6HWLDS�SURVHV�\DQJ�

GLMHODVNDQ�KDUXV�GLOHQJNDSL�GHQJDQ�EORN�GLDJUDP�SURVHV�\DQJ�VWDQGDU�GDQ�EHUVXPEHU�

GDUL� SDWHQ� DWDX� NXWLSDQ� EXNX� UHIHUHQVL�� 6HWLDS� NXWLSDQ� \DQJ� GLDPELO� GDUL� EXNX�



 �� 

UHIHUHQVL� ZDMLE� PHQXOLVNDQ� VXPEHUQ\D� GHQJDQ� IRUPDW� SHQXOLVDQ� VXPEHU� VHVXDL�

SDQGXDQ� SDGD� ODPSLUDQ�� %DE� ,,� GLWXWXS� GHQJDQ� WDEHO� SHUEDQGLQJDQ� SURVHV� GDQ�

NHSXWXVDQ� SHQHQWXDQ� SHPLOLKDQ� SURVHV� EHUGDVDUNDQ� DQDOLVLV� GDWD� SDGD� WDEHO�

SHUEDQGLQJDQ� \DQJ� GLVDMLNDQ�� 7DEHO� SHUEDQGLQJDQ� KDUXV� PHQDPSLONDQ� SDUDPHWHU�

SHPEDQGLQJ� VHOHQJNDS� PXQJNLQ� GDQ� GDWD� \DQJ� GDSDW� GLEDQGLQJNDQ� GHQJDQ�

PHQJJXQDNDQ�VDWXDQ�\DQJ�VDPD�VHSHUWL�EHULNXW� 

R %DKDQ� %DNX�� EDQGLQJNDQ� PHQJHQDL� NHPXUQLDQ�� KDUJD�� NHPXGDKDQ� GDODP�

PHPSHUROHKQ\D��ORNDO�LPSRU�� 

R -HQLV� UHDNWRU�� EDQGLQJNDQ� WLSH� UHDNWRU� \DQJ� GLJXQDNDQ� ROHK� PDVLQJ�PDVLQJ�

SURVHV� 

R .RQGLVL�RSHUDVL��6XKX�GDQ�7HNDQDQ� 

R %DQGLQJNDQ�WHQWDQJ�NLQHWLND�GDQ�WHUPRGLQDPLND�VHSHUWL��ZDNWX�UHDNVL��NRQYHUVL��

\LHOG��VHOHNWLILWDV��HNVRWHUPLV�DWDX�HQGRWHUPLV� 

R %DQGLQJNDQ�WHQWDQJ�NHPXUQLDQ�SURGXN�VHUWD�OLPEDK�DWDX�SURGXN�VDPSLQJ�\DQJ�

GLKDVLONDQ 

R 'DQ�ODLQ�ODLQ�MLND�\DQJ�GLSHUOXNDQ�GDODP�PHQJDPELO�NHSXWXVDQ�SHPLOLKDQ�SURVHV� 

 

7DEHO������&RQWRK�WDEHO�SHUEDQGLQJDQ�SURVHV 

Parameter Pembanding*) 
Macam-Macam Proses**) 

Nama Proses 1 Nama Proses 2 Nama Proses 3 

Bahan baku utama HCl, Glycerol H2SO4, Pulp H2SO4, Pulp 

Fase Gas Cair Cair 

Harga rata-rata (Rp/kg) 300.000 250.000 250.000 

Ketersediaan lokal lokal lokal 



 �� 

Katalis FeCl2 V2O5 V2O5 

Harga (Rp/kg) Tulis harga Tulis harga Tulis harga 

Umur (Tahun) 2 5 5 

ȡb (Kg/m3) Tulis densitas bulk Tulis densitas bulk Tulis densitas bulk 

Reaktor    

Tipe reaktor CSTR Fixed Bed Kolom 

Fase reaksi Padat-cair gas gas 

W�ı�(menit) 15 25 30 

Jenis reaksi eksotermis endotermis eksotermis 

Konversi (%) 87 90 92 

Yield (%) 85 85 80 

Selektifitas Jika ada Jika ada Jika ada 

Kondisi Operasi    

Suhu (K) 230 320 200 

Tekanan (bar) 5 5 1 

Kemurnian produk (%) 99 98 90 

Produk samping Jika ada Jika ada Jika ada 

Limbah yang dihasilkan Jika ada Jika ada Jika ada 


�� 3DUDPHWHU� SHPEDQGLQJ� \DQJ� DGD� GL� WDEHO� KDQ\D� FRQWRK�� PDKDVLVZD� GDSDW�
PHQDPEDKNDQ�VHVXDL�GHQJDQ�NRQGLVL�PDVLQJ�PDVLQJ� 


��DQJND�\DQJ�WHUGDSDW�GDODP�WDEHO�KDQ\D�FRQWRK�VDMD� 
 

%$%�,,,�5$1&$1*$1�3$%5,. 

5DQFDQJDQ�3DEULN�WHUGLUL�GDUL� 

R %DJLDQ�LQL�PHQMHODVNDQ�XUDLDQ�SURVHV�\DQJ�WHODK�GLSLOLK�SDGD�%$%�,,��8UDLDQ�SURVHV�WHUGLUL�

GDUL�SDOLQJ� WLGDN��� WDKDSDQ�XWDPD�\DLWX�� WDKDS�SHUVLDSDQ�EDKDQ�EDNX�� WDKDS�VLQWHVLV��GDQ�



 �� 

WDKDS� SHPLVDKDQ� GDQ� SHPXUQLDQ� SURGXN�� 8UDLNDQ� VHWLDS� WDKDSDQ� SURVHV� VHFDUD� GHWDLO�

VHKLQJJD�PHPEHULNDQ�LQIRUPDVL�\DQJ�GLSHUOXNDQ�XQWXN�SHUKLWXQJDQ�QHUDFD�PDVVD��QHUDFD�

SDQDV�GDQ� VSHVLILNDVL� DODW� GLOHQJNDSL�GHQJDQ�NRGH�DODWQ\D�� ,QIRUPDVL�\DQJ�GLPDNVXGNDQ�

VHSHUWL�� XUDLDQ� SURVHV� GL� VHWLDS� WDKDSDQ� GDQ� NRGH� DODW� GL� VHWLDS� DODW� \DQJ� GLJXQDNDQ��

SHUVDPDDQ� UHDNVL� \DQJ� WHUMDGL�� SHUXEDKDQ� \DQJ� WHUMDGL�� NRQGLVL� RSHUDVL�� NRQYHUVL� UHDNVL��

\LHOG�DWDX�VHOHNWLILWDV��MLND�PHOLEDWNDQ�UHDNVL�JDQGD�� 

R %ORN�'LDJUDP�GDQ�)ORZVKHHW 

%ORN�'LDJUDP�PHQJJDPEDUNDQ�DOLUDQ�SHUXEDKDQ�EDKDQ�EDNX�VDPSDL�PHQMDGL�SURGXN�\DQJ 

WHUMDGL�SDGD�DODW�DODW�XWDPD�VDMD��.RPSRVLVL�EDKDQ�EDNX��NRPSRVLVL�SURGXN��NRQGLVL�RSHUDVL�

VXKX�GDQ�WHNDQDQ��UHDNVL�NLPLD�\DQJ�WHUMDGL�KDUXV�WHUGDSDW�GDODP�EORN�GLDJUDP��6HODLQ�LWX��

PDVLQJ�PDVLQJ�DOLUDQ�KDUXV�GLEHUL�ODEHO��PLVDO��)���)���)���GVW���/DEHO�\DQJ�DGD�SDGD�EORN�

GLDJUDP�KDUXV�VDPD�GHQJDQ�ODEHO�\DQJ�DGD�GL�WDEHO�SHUKLWXQJDQ�QHUDFD�PDVVD� 

R %DE�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�QHUDFD�PDVVD�SDGD�WLDS�XQLW�\DQJ�PHQJDODPL�

SHUXEDKDQ�SDGD�MXPODK�EDKDQ� 

R %$%�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�QHUDFD�SDQDV�SDGD�SDGD�WLDS�XQLW�DODW�\DQJ�

PHOLEDWNDQ�UHDNVL�NLPLD�DWDX�SDGD�DODW�\DQJ�PHQJDODPL�SHUXEDKDQ�VXKX� 

7DEHO������)RUPDW�WDEHO�QHUDFD�PDVVD�GL�UHDNWRU 

 
Senyawa BM 

(Kg/kmol) 

Input Output 
F1*) F2 F3 

Kmol/Jam Kg/Jam Kmol/Jam Kg/Jam Kmol/Jam Kg/Jam 
SO2 64 N1.SO2 X1.SO2   N3.SO2 X3.SO2 

O2 32 - - N2. O2 X2. O2 N3. O2 X3. O2 

N2 28 - - N2. N2 X2. N2 N3. N2 X3. N2 

SO3 80 - - - - N3. SO3 X3. SO3 

Sub Total  �;�  �;�  �;� 

Total �;���;� X3 

 

Perhatikan: khusus untuk tabel neraca massa pada alat terjadi reaksi kimia, ditambahkan 



 �� 

kolom BM dan kmol. 

Catatan: Perhitungan benar jika �;��� �;��  �;� 

Keterangan: N1.SO2 = mol SO2 dalam dalam aliran F1 (analogi untuk yang lainnya) 

X1.SO2 = N1.SO2 x BM SO2 (analogi untuk yang lainnya) 

 

Tabel 2.3. Format Tabel Neraca Massa di Tanki Pencampur (Tidak terjadi reaksi) 
 

 
Senyawa 

Input (Kg/Jam) Output (Kg/Jam) 
F4 F5 F6 

H2O X4. H2O X5.H2O X6. H2O 

H2SO4 X4.H2SO4  X6.H2SO4 

Sub Total �;� �;�  

Total �;���;� �;� 

         Catatan: Perhitungan benar jika �;� + �;� = �;� 

         Keterangan: X4.H2O = massa H2O di aliran F4 (analogi untuk yang lainnya) 

 

         Tabel 2.4. Format Tabel Neraca Massa di Absorber 
 
Senyawa 

Input 
(Kg/Jam) 

Output 
(Kg/Jam) 

F7 F8 F9 F10 
SO2 X7.SO2 - X9.SO2 X10 H2O 

O2 X7. O2 - X9. O2  

N2 X7. N2 - X9. N2  

SO3 X7. SO3 - - X10. SO3 

Solven - X8.Solven - X10.Solven 

Sub Total �;� �;� �;� �;�� 

Total �;� + �;� �;���;�� 

         Keterangan: X7.SO2 = massa SO2 di aliran F7 (analogi untuk yang lainnya) 
         Catatan: Perhitungan benar jika �;� �� X8 = �;���;�� 



 �� 

7DEHO�����)RUPDW�7DEHO�1HUDFD�0DVVD�GL�'LVWLODVL 
 
Senyawa 

Input 
(Kg/Jam) 

Output 
(Kg/Jam) 

F11 F12 F13 
C2H5OH X11. C2H5OH X12. C2H5OH X13.C2H5OH 

H2O X11.H2O X12.H2O X13.H2O 

Sub Total �;�� �;�� �;�� 

Total �;�� �;�� + �;�� 

Catatan: Perhitungan benar jika �;���  �;����;�� 
 

D� %$%�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�1HUDFD�3DQDV�SDGD�SDGD�WLDS�XQLW�DODW�\DQJ�

PHOLEDWNDQ�UHDNVL�NLPLD�DWDX�SDGD�DODW�\DQJ�PHQJDODPL�SHUXEDKDQ�VXKX� 

7DEHO������)RUPDW�WDEHO�QHUDFD�SDQDV�GL�KHDWHU 

 
Parameter 

Input F4*), T4 (K) Output F5, T5(K) 
kJ/Jam kJ/Jam 

¨+�Input ¨+�  

¨+ Output  ¨+� 

Q Steam Q Steam  

TOTAL ¨+ input ¨+ output 

Kebutuhan total steam/pemanas adalah = kg/jam 


�.HWHUDQJDQ��VLPERO�)���)��KDQ\D�FRQWRK��PDKDVLVZD�GDSDW�PHQ\HVXDLNDQ�GHQJDQ�NRQGLVL�
PDVLQJ�PDVLQJ� 
 

7DEHO������)RUPDW�7DEHO�1HUDFD�3DQDV�GL�5HDNWRU�XQWXN�VLVWHP�HNVRWHUPLV 

 
Parameter 

Input F1, T1(K) Output F3, T3(K) 
kJ/Jam kJ/Jam 

¨+ Reaktan ¨+5  

¨+ Reaksi standar ¨+0r298  

¨+ Produk  ¨+3 

Q Air Pendingin *)  Q Air Pendingin 

TOTAL ¨+ input ¨+ output 

Kebutuhan total pendingin adalah = kg/jam 


��SHQGLQJLQ� \DQJ�GLJXQDNDQ�GLVHVXDLNDQ�GHQJDQ�NRQGLVL�PDVLQJ�PDVLQJ��WLGDN�KDUXV�DLU� 



 �� 

7DEHO������)RUPDW�7DEHO�1HUDFD�3DQDV�GL�5HDNWRU�XQWXN�VLVWHP�HQGRWHUPLV 

 
Parameter 

Input F1, T1(K) Output F3, T3(K) 

kJ/Jam kJ/Jam 

¨+ Reaktan ¨+5  

¨+ Reaksi standar ¨+0r298  

¨+ Produk  ¨+3 

Q Steam*) Q Steam  

TOTAL ¨+ input ¨+ output 

Kebutuhan total steam/pemanas adalah = kg/jam 


��SHPDQDV�\DQJ�GLJXQDNDQ�GLVHVXDLNDQ�GHQJDQ�\DQJ�GLJXQDNDQ��WLGDN�KDUXV�VWHDP� 
 
 

E� +DVLO�SHUKLWXQJDQ�VSHVLILNDVL�DODW 

0HPEHULNDQ�LQIRUPDVL�PHQJHQDL�LGHQWLILNDVL�GDQ�GDWD�GHVDLQ��,GHQWLILNDVL�WHUGLUL�GDUL��VNHWVD�

DODW��QDPD�DODW��NRGH�DODW�� MXPODK��GDQ�IXQJVL�DODW�� ,QIRUPDVL�GDWD�GHVDLQ� MXJD�GLFDQWXPNDQ�

\DQJ�WHUGLUL�GDUL��NRQGLVL�RSHUDVL��NDSDVLWDV�YROXPH��GLPHQVL�DODW��GLDPHWHU��SDQMDQJ��WHEDO���

GDQ�EDKDQ�NRQVWUXNVL�� 

3HQXOLVDQ� VSHVLILNDVL� DODW� GLODNXNDQ� VHFDUD� EHUXUXWDQ� EHUGDVDUNDQ� XUXWDQ� SURVHV� SDGD�

IORZVKHHW� 
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7DEHO������)RUPDW�ULQJNDVDQ�VSHVLILNDVL�UHDNWRU�IL[HG�EHG�PXOWL�WXEH�HQGRWHUPLV 

 

 

Identifikasi 

Nama Alat : Reaktor 

Tipe : Fixed Bed Multi Tube 

Kode Alat : R-01 

Jumlah : buah 

Fungsi : Tempat terjadinya reaksi antara gas C2H4 dengan udara 

menghasilkan C2H4O 

Data Desain 

Kondisi Operasi : Suhu: K 
  Tekanan:  bar 

Volume katalis, Vc : m3 

Jumlah tube, Nt : buah 

Layout tube : Triangular/Square 

Volume reaktor, VR : m3 

Dimensi Reaktor : ) = m 
  H = m 
  Tebal =  cm 

Bahan Konstruksi :  

 

  



 �� 

7DEHO������)RUPDW�ULQJNDVDQ�VSHVLILNDVL�KHDWHU�WLSH�'RXEOH�3LSH�+HDW�([FKDQJHU��'3+(� 

 

 

Identifikasi 

Nama Alat  : Heater   

Tipe  : Double Pipe Heat Exchanger   

Kode Alat  : HE-02   

Jumlah  : buah    

Fungsi  : Memanaskan umpan reaktor R-01 dari suhu (K) 

menjadi (K). 

Data Desain 

Total Area Perpindahan panas, A  : 16 m2 (172 ft2)   

Beban Panas, Q    : kJ/jam   

Media Pemanas    : (misalnya: Saturated steam 10 bar) 

Massa Pemanas    : Kg/Jam   

Koefisien perpindahan panas overall, UD 
 : kJ/(Jam)(m2)(K)   

¨WLMTD    : K   

Panjang Heat Exchanger, L   : m   

Annulus Inner pipe 

Inside Diameter, ID : cm  Outside Diameter, OD : cm 

Diameter equivalen, De : cm  Flow Area, ap : m2 

Mass Velocity, Ga : Kg/(Jam)(m2) Mass Velocity, Gp : Kg/(Jam)(m2) 

Bahan Konstruksi :       
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7DEHO�������)RUPDW�ULQJNDVDQ�VSHVLILNDVL�&RROHU�WLSH�6KHOO�DQG�7XEH 

 

 

Identifikasi 

Nama Alat  : Cooler     

Tipe  : Shell and Tube   

Kode Alat  : HE-01     

Jumlah  : buah     

Fungsi  : Mendinginkan hasil bawah kolom distilasi D-01 dari suhu 

..K menjadi ..K. 

Data Desain 

Total Area Perpindahan panas, A : 30 m2 (323 ft2)   

Beban Panas, Q    : kJ/jam   

Media pendingin    : (misalnya: air )   

Massa pendingin    : Kg/Jam   

Koefisien perpindahan panas overall, UD : kJ/(Jam)(m2)(K)   

¨WLMTD    : K   

Shell Side Tube Side 

ID : cm  OD, BWG, Pitch, layout : cm; ; ; tri/square 

Baffle Space : cm  Jumlah tube : buah 

Passes :   Panjang tube : m 
    Passes :  

Bahan Konstruksi :       
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7DEHO�������)RUPDW�ULQJNDVDQ�VSHVLILNDVL�WDQJNL�SHQ\LPSDQ�JDV 

 

 

Identifikasi 

Nama Alat : Tangki Penyimpan 

Fase bahan yang disimpan : Gas 

Tipe : Bulat/Spherical 

Kode Alat : T-01 

Jumlah : buah 

Densitas bahan yang disimpan : Kg/m3 

Fungsi : Tempat menyimpan gas C2H4 

Data Desain 

Kondisi Penyimpanan : Suhu: K 
  Tekanan:  bar 

Kapasitas tangki, Vt : m3 

Dimensi Tangki : ) = m 
  Tebal =  cm 

Bahan Konstruksi :  
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7DEHO�������)RUPDW�ULQJNDVDQ�VSHVLILNDVL�SRPSD 

 

 

Identifikasi 

Nama Alat : Pompa 

Tipe : Sentrifugal 

Kode Alat : P-01 

Jumlah : buah 

Densitas bahan yang dipompa, ʌ : Kg/m3 

Viskositas bahan yang dipompa, P� : Kg/m/detik 

Fungsi : Memompa metanol dari tempat 

penyimpanan menuju HE-01 sebelum 

masuk ke reaktor 

Data Desain 

Kapasitas : gpm 

Panjang pipa equivalen : m 

Total Friksi, hL : ft 

Power, BHP : Hp 

Bahan Konstruksi :  
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7DEHO�������)RUPDW�ULQJNDVDQ�VSHVLILNDVL�)ODVK�'UXP� 

 

 

Identifikasi 

Nama Alat : Flash Drum 

Fase umpan : Campuran gas-cair 

Kode Alat : FD-01 

Jumlah : buah 

Fungsi : Memisahkan gas H2 dan CO yaitu reaktan 

yang tidak bereaksi di R-01 

Data Desain 

Kapasitas, V : m3 

Kondisi Tekanan : bar 

Diameter, D : m 

Tinggi, H : m 

Bahan Konstruksi :  

 

F� +DVLO�SHUKLWXQJDQ�NHEXWXKDQ�EDKDQ�XWLOLWDV�PHOLSXWL�SHUKLWXQJDQ�NHEXWXKDQ��DLU��VWHDP�PHGLD�

SHPDQDV��OLVWULN��EDKDQ�EDNDU��GDQ�XGDUD��MLND�GLSHUOXNDQ�� 

7DEHO�������)RUPDW�7DEHO�5HNDSLWXODVL�.HEXWXKDQ�8WLOLWDV 

Jenis Kebutuhan*) Bagian yang memerlukan Jumlah 

1. Air    

 a. Air sanitasi/domestik - Perumahan 

- Perkantoran 

 

 b. Air Proses - Alat Mixer (M-01)  



 �� 

 c. Air Pendingin - Cooler (HE-01) 

- Intercooler Compresor (HE-
02) 

- Kondensor (HE-03) 

- dst 

 

 c. Air umpan boiler Boiler  

Total kebutuhan air (Kg/Jam)  

2. Steam - Heater (HE-01)  

 Jenis Steam: - Heater (HE-02) 
- Reaktor (R-01) 

 Tekanan Steam: - dst 

Total kebutuhan Steam (Kg/Jam)  

3. Media Pemanas Misalnya: 

minyak 

- Heater (HE-01) 

- Heater (HE-02) 

- Reaktor (R-01) 

 

4. Media Pendingin 

Misalnya: Downterm 

- Cooler (HE-03) 

- Cooler (HE-04) 

- Reaktor (R-01) 

 

5. Bahan Bakar - Boiler 

- Furnace 

- Generator 

 

5. Udara tekan Instrumentasi  

4. Listrik   

 a. Kebutuhan listrik untuk 
alat 

- Pompa (P-01) 

- Kompresor (K-01) 

- Instrumentasi 

- Dll 

 

 b. Kebutuhan listrik untuk 

penerangan 

- Rumah dan kantor  

Total Kebutuhan Listrik, (KWH)  

 

G� 5DQFDQJDQ�XQLW�XWLOLWDV�PHOLSXWL�SHQJRODKDQ�DLU��SHQ\HGLDDQ�OLVWULN�GDQ�XDS��VHUWD�SHQJRODKDQ�

OLPEDK��6HEXWNDQ�GHQJDQ�MHODV�VXPEHU�DLU�\DQJ�GLJXQDNDQ��PLVDOQ\D�GDUL�DLU�VXPXU��DLU�VXQJDL��



 �� 

DLU�GDQDX��DWDX�DLU�ODXW��%DJLDQ�LQL�KDUXV�PHQMHODVNDQ�SURVHV�SHQJRODKDQ�DLU�\DQJ�GLOHQJNDSL�

GHQJDQ�EORN�GLDJUDP�IORZVKHHW��SHQJRODKDQ�DLU� 

6HEXWNDQ�GHQJDQ�MHODV�OLPEDK�DSD�VDMD�\DQJ�GLKDVLONDQ�ROHK�SDEULN�PHOLSXWL�OLPEDK�SDGDW��FDLU�

PDXSXQ�JDV��%DJLDQ�LQL�KDUXV�PHQMHODVNDQ�SURVHV�SHQJRODKDQ�OLPEDK�\DQJ�GLOHQJNDSL�GHQJDQ�

EORN�GLDJUDP�IORZVKHHW�SHQJRODKDQ�OLPEDK� 

 

*DPEDU������&RQWRK�'LDJUDP�$OLU�3URVHV�3HQJRODKDQ�$LU��&DWDWDQ��LQL�KDQ\D�LOXVWUDVL��
PDKDVLVZD�GDSDW�PHQ\HVXDLNDQ�GHQJDQ�LQWDNH�DLU��PLVDOQ\D��GDQDX��ODXW� 

��������������������������VXPXU�ERU� 
 

H� 7DWD�OHWDN�DODW�SURVHV�GDQ�WDWD�OHWDN�SDEULN 

7DWD�OHWDN�DODW�GL�DUHD�SURVHV�GDQ�WDWD�OHWDN�SDEULN�\DQJ�PHOLSXWL�VHWLDS�DUHD�GL�GDODP�SDEULN�

KDUXV�GLDWXU�VHGHPLNLDQ�VHKLQJJD�VXVXQDQ�VHWLDS�DODW�GDQ�DUHD�WHUWDWD�VHFDUD�HIHNWLI��HILVLHQ�



 �� 

GDQ�GDODP�ODOX�OLQWDV�\DQJ�DPDQ��7DWD�OHWDN�DODW�SURVHV�GDQ�WDWD�OHWDN�SDEULN�GLEXDW�GHQJDQ�

SDQGDQJDQ� DWDV� GDQ� PHQJJXQDNDQ� VNDOD� EHVDUDQ� \DQJ� SURSRUVLRQDO� VHVXDL� GHQJDQ� KDVLO�

SHUKLWXQJDQ�SDGD�VSHVLILNDVL�DODW� 

*DPEDU������&RQWRK�7DWD�/HWDN�3DEULN��&DWDWDQ��LQL�KDQ\D�LOXVWUDVL��PDKDVLVZD�GDSDW�
PHQ\HVXDLNDQ�GHQJDQ�NRQGLVL�VHEHQDUQ\D� 

 

*DPEDU�����&RQWRK�7DWD�/HWDN�$ODW��&DWDWDQ��LQL�KDQ\D�LOXVWUDVL��PDKDVLVZD�GDSDW�PHQ\HVXDLNDQ�
GHQJDQ�NRQGLVL�VHEHQDUQ\D� 

 

 

 

Keterangan: P: Pompa; T: Tanki; MD: Menara Distilasi; R: Reaktor; 
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I� 2UJDQLVDVL�SHUXVDKDDQ 

0HQDPSLONDQ�PHQJHQDL� RUJDQLVDVL� SHUXVDKDDQ�GDQ�JDPEDU� VWUXNWXU�RUJDQLVDVL� SHUXVDKDDQ��

PLVDOQ\D��OLQH�DQG�VWDII�� 

 

%$%�,9�$1$/,6,6�(.2120, 

%DE�$QDOLVLV�(NRQRPL�KDUXV�PHPEHULNDQ�LQIRUPDVL�PHQJHQDL�KDUJD�EDKDQ�EDNX��KDUJD�SHQMXDODQ�

GDQ�KDUJD� DODW� \DQJ�DNDQ�GLJXQDNDQ��+DUJD� DODW� \DQJ�GLJXQDNDQ�DGDODK�KDUJD� WHUNLQL� DWDX�GDUL�

UHIHUHQVL�KDUJD�DODW�\DQJ�NHPXGLDQ�GLKLWXQJ�NH�KDUJD�GL� WDKXQ�DODW� WHUVHEXW�DNDQ�GLEHOL�GHQJDQ�

PHQJJXQDNDQ�FRVW� LQGH[��3HUKLWXQJDQ�GHQJDQ�PHQJJXQDNDQ�FRVW� LQGH[�GLEROHKNDQ�XQWXN�KDUJD�

UHIHUHQVL�SDOLQJ�ODPD����WDKXQ�WHUDNKLU��3HULRGH�DQDOLVLV�WHUKDGDS�ELD\D�SURGXNVL��SHQGDSDWDQ�DWDV�

SHQMXDODQ�� GDQ� UXJL� ODED� GLODNXNDQ� VHODPD� VHSXOXK� WDKXQ� SDEULN� EHURSHUDVL�� %LD\D�ELD\D� \DQJ�

GLKLWXQJ�SDGD�DQDOLVLV�HNRQRPL�\DLWX��ELD\D�SHPEHOLDQ�SHUDODWDQ��PRGDO�LQYHVWDVL��KDVLO�SHQMXDODQ�

SHU� WDKXQ��ELD\D�SURGXNVL�SHU� WDKXQ�� ODED�EHUVLK�SHU� WDKXQ�GOO��6HGDQJNDQ�DQDOLVLV�SURILWDELOLWDV�

GLODNXNDQ�WHUKDGDS�EHEHUDSD�SDUDPHWHU�VHSHUWL�3D\�2XW�7LPH��327���5HWXUQ�RQ�,QYHVWPHQW��52,���

,QWHUQDO�5DWH�RI�5HWXUQ��,55���%UHDN�(YHQ�3RLQW��%(3��GDQ�GLOHQJNDSL�GHQJDQ�NXUYD�%(3� 

 

 

 

 

 

 

 

 
*DPEDU������&RQWRK�*DPEDU�%UHDN�(YHQ�3RLQW 

 

%$%�9�.(6,038/$1 
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%DE�NHVLPSXODQ�PHPEHULNDQ�NHVLPSXODQ�VHFDUD�SURVHV�GDQ�HNRQRPL�DSDNDK�SHUXVDKDDQ�LQL�OD\DN�

XQWXN� GLGLULNDQ� DWDX� WLGDN� GHQJDQ� PHQJDFX� NHSDGD� SDUDPHWHU�SDUDPHWHU� HNRQRPL� \DQJ� WHODK�

GLKLWXQJ� 

 

�� %$*,$1�$.+,5 

%DJLDQ�LQL�WHUGLUL�GDUL� 

D� 'DIWDU�3XVWDND 

E� /DPSLUDQ 

 

��� 'DIWDU�3XVWDND 

'DIWDU�3XVWDND�PHUXSDNDQ�GDIWDU�EDFDDQ�\DQJ�PHQMDGL�VXPEHU��DWDX�UHIHUHQVL�DWDX�DFXDQ�GDODP�

SHQXOLVDQ�VNULSVL��'DIWDU�SXVWDND�LQL�GDSDW�EHULVL�EXNX�WHNV��DUWLNHO�MXUQDO��PDMDODK��DWDX�VXUDW�NDEDU�

GDQ� VHEDJDLQ\D��3HQXOLVDQ�GDIWDU�SXVWDND� WLGDN� GLWXOLV� VHFDUD�PDQXDO��PHODLQNDQ�PHQJJXQDNDQ�

UHIHQFHV�PDQDJHU�VHSHUWL��(QGQRWH��5HIZRUN��0HQGHOH\��DWDX�SDOLQJ�WLGDN�PHQJJXQDNDQ�0LFURVRIW�

:RUG� 5HIHUHQFHV� 0DQDJHU�� )RUPDW� SHQXOLVDQ� GDIWDU� SXVWDND� GHQJDQ� ,(((� GDSDW� GLOLKDW� SDGD�

ODPSLUDQ��0LQLPDO�MXPODK�GDIWDU�SXVWDND�VDPSDL�GHQJDQ�VHOHVDL�EXNX�&DSVWRQH�'HVLJQ�DGDODK����

EXDK� 

 

��� /DPSLUDQ 

/DPSLUDQ�WHUGLUL�GDUL� 

/DPSLUDQ�$��3HUKLWXQJDQ�1HUDFD�0DVVD 

/DPSLUDQ�%��3HUKLWXQJDQ�1HUDFD�3DQDV 

/DPSLUDQ�&��3HUKLWXQJDQ�6SHVLILNDVL�$ODW 

/DPSLUDQ�'��3HUKLWXQJDQ�8WLOLWDV 

/DPSLUDQ�(��3HUKLWXQJDQ�(NRQRPL 



 �� 

/DPSLUDQ�)��%LRGDWD�3HQXOLV 
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Penampilan merupakan faktor penting untuk mewujudkan Buku Capstone Design yang rapi dan 

seragam. 

1. Kertas 

Spesifikasi kertas yang digunakan: 

� -HQLV���+96 

� :DUQD���3XWLK�SRORV 

� %HUDW������JUDP 

� 8NXUDQ���$��������FP�[������FP� 

 

2. Pengetikan 

Ketentuan pengetikan adalah sebagai berikut: 

Pencetakan dilakukan pada satu sisi kertas (single side) 

Posisi penempatan teks pada tepi kertas: 

� %DWDV�NLUL�����FP��WHUPDVXN���FP�XQWXN�SHQMLOLGDQ��GDUL�WHSL�NHUWDV 

� %DWDV�NDQDQ�����FP�GDUL�WHSL�NHUWDV 

� %DWDV�DWDV�����FP�GDUL�WHSL�NHUWDV 

� %DWDV�EDZDK�����FP�GDUL�WHSL�NHUWDV 

Huruf menggunakan jenis huruf Times New Roman 12 poin (ukuran sebenarnya) dan diketik 

rapi (rata kiri kanan ± justify). Pengetikan dilakukan dengan spasi 1,5 (Line spacing = 1.5 

lines). Huruf yang tercetak dari printer harus berwarna hitam pekat dan seragam. 

 

�� 3HQRPRUDQ�+DODPDQ 

3HQRPRUDQ�KDODPDQ� WLGDN�GLEHUL� LPEXKDQ�DSD�SXQ�� -HQLV� QRPRU�KDODPDQ� DGD�GXD�PDFDP��

\DLWX�DQJND�URPDZL�NHFLO�GDQ�DQJND�ODWLQ� 

D� $QJND�5RPDZL�.HFLO 

x 'LJXQDNDQ�XQWXN�EDJLDQ�DZDO�VNULSVL��OLKDW�EXWLU�������NHFXDOL�+DODPDQ�6DPSXO�WLGDN�

GLEHUL�KDODPDQ� 

x /HWDN��WHQJDK�����FP�GDUL�WHSL�EDZDK�NHUWDV� 
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x .KXVXV�XQWXN�+DODPDQ�-XGXO��SHQRPRUDQQ\D�WLGDN�GLWXOLV�WHWDSL�WHWDS�GLSHUKLWXQJNDQ� 

E� $QJND�/DWLQ 

x 'LJXQDNDQ�XQWXN�KDODPDQ�EDJLDQ�LVL�GDQ�EDJLDQ�DNKLU�%XNX�&DSVWRQH�'HVLJQ� 

x /HWDN��VXGXW�NDQDQ�DWDV������FP�GDUL�WHSL�DWDV�NHUWDV�GDQ���FP�GDUL�WHSL�NDQDQ�NHUWDV� 

F� 3HQRPRUDQ�EDE 

6HPXD�EDE�KDUXV�GLEHUL�QRPRU�GHQJDQ�PHQJJXQDNDQ�DQJND�5RPDZL�EHVDU��GLOHWDNNDQ�GL�

WHQJDK�WHQJDK�PDUJLQ�DWDV��.HPXGLDQ�GLVXVXO�GHQJDQ�MXGXO�EDE�GL�EDZDKQ\D�GHQJDQ�MDUDN�

��VSDVL�GLWXOLV�GHQJDQ�KXUXI�NDSLWDO�VHPXD�GDQ�GLDWXU�VXSD\D�VLPHWULV�KRULVRQWDO�� WDQSD�

GLDNKLUL�GHQJDQ�WLWLN��0LVDOQ\D� 

 

%$%�,, 

7,1-$8$1�3867$.$ 

6XE�EDE�GLEHUL�QRPRU�PHQJJXQDNDQ�DQJND�$UDE��GHQJDQ�IRUPDW�P�Q��PLVDOQ\D�������WDQSD�

WLWLN�VHWHODK�µ�¶���GHQJDQ�µ�¶�PHQ\DWDNDQ�EDE�WHPSDW�VXE�EDE�EHUDGD��GDQ�µ�¶�PHQ\DWDNDQ�

VXE�EDE�NH���SDGD�%DE�,��GLWXOLV�UDWD�NLUL�PHQJJXQDNDQ�KXUXI�NDSLWDO�VHOXUXKQ\D��3HGRPDQ�

SHQXOLVDQ�\DQJ�GLDWXU�DGDODK�VDPSDL�GHQJDQ�VXE�VXE�EDE��\DLWX�PHQJJXQDNDQ�DQJND�$UDE�

GHQJDQ�IRUPDW�P�Q�R��PLVDOQ\D���������WDQSD�WLWLN�VHWHODK�µ�¶���GHQJDQ�µ�¶�PHQ\DWDNDQ�VXE�

VXE�EDE�NH���SDGD�VXE�EDE�NH����0LVDOQ\D� 

��� 6XE�EDE�'HUDMDW�.HVDWX�*XQDNDQ�KXUXI�NDSLWDO�GL�DZDO�NDWD��7LWOH�FDVH��
GDQ�EROG 

����� 6XE�EDE�'HUDMDW�NHGXD�%XWLU�\DQJ�3HUWDPD 

����� 6XE�EDE�'HUDMDW�NHGXD�%XWLU�\DQJ�.HGXD 

������� 6XE�EDE�'HUDMDW�NHWLJD�%XWLU�\DQJ�3HUWDPD 

7LQJNDWDQ�6XE�EDE�PDNVLPDO�� 

Ketentuan penulisan untuk setiap bab 

1) 6HWLDS�%$%�GLPXODL�SDGD�KDODPDQ�EDUX� 

2) 3HUSLQGDKDQ�DQWDU�EDE�WLGDN�SHUOX�GLEHUL�VLVLSDQ�KDODPDQ�NKXVXV� 

3) 6XDWX�\DQJ�EXNDQ�PHUXSDNDQ�VXERUGLQDW�GDUL� MXGXO� WXOLVDQ�KDUXV�GLWXOLV�GHQJDQ�

VDQGL�EHULNXW� 

x %XOOHW� �� MLND� WLGDN� DNDQ� GLUXMXN� GL� EDJLDQ� ODLQ� GDUL� %XNX�&DSVWRQH�'HVLJQ��

EHQWXNQ\D�EHEDV��DVDONDQ�EHUXSD�EHQWXN�GDVDU��EXODW��NRWDN��WDQGD�PLQXV���GDQ�

NRQVLVWHQ�GDODP�NHVHOXUXKDQ�%XNX�&DSVWRQH�'HVLJQ� 
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+XUXI��MLND�DNDQ�GLUXMXN�GL�EDJLDQ�ODLQ�GDUL�%XNX�&DSVWRQH�'HVLJQ��KDUXV�GLJXQDNDQ�KXUXI�

XQWXN� PHQJKLQGDUL� NHUDQFXDQ� GHQJDQ� SHQJJXQDDQ� DQJND� XQWXN� EDE� GDQ� 6XE� EDE��

%HQWXNQ\D�EHEDV��DVDONDQ�NRQVLVWHQ�GDODP�NHVHOXUXKDQ�%XNX�&DSVWRQH�'HVLJQ��&RQWRK��

D��DWDX�D��DWDX��D���,QL�PHUXSDNDQ�GHUDMDW�WHUDNKLU��GDODP�DUWL�WLGDN�EROHK�PHPLOLNL�VXE�

SHULQFLDQ�GL�GDODPQ\D� 

 

�� +DODPDQ�6DPSXO 

D� +DODPDQ�6DPSXO�3URSRVDO 

Halaman Sampul proposal Capstone Design, secara umum mempunyai karakteristik 

sebagai berikut: 

x 6DPSXO� EDJLDQ� GHSDQ� SODVWLN� PLND� EHQLQJ� GDQ� EDJLDQ� EHODNDQJ� NHUWDV� EXIIDOR�

EHUZDUQD�ELUX� 

x 'LMLOLG�VSLUDO�ZDUQD�SXWLK 

Contoh halaman sampul proposal ada di Lampiran 4 

E� +DODPDQ�6DPSXO�%XNX�&DSVWRQH�'HVLJQ 

Halaman Sampul Buku Capstone Design, secara umum, mempunyai karakteristik 

sebagai berikut: 

x +DODPDQ�6DPSXO�6NULSVL�WHUEXDW�GDUL�NDUWRQ�WHEDO�GLODSLVL�NHUWDV�OLQHQ�+LWDP�SHNDW�

XQWXN�7HNQLN�.LPLD� 

x 6HPXD�KXUXI�GLFHWDN�GHQJDQ�WLQWD�NXQLQJ�HPDV�GHQJDQ�VSDVL�WXQJJDO��OLQH�VSDFLQJ�

 �VLQJOH��GDQ�XNXUDQ�VHVXDL�GHQJDQ�FRQWRK�GL�/DPSLUDQ�� 

x 'LMLOLG�+DUG�&RYHU�VHVXDL�ZDUQD�\DQJ�GLVHEXWNDQ�GL�DWDV� 

.HWHQWXDQ�+DODPDQ�6DPSXO 

�� 'LNHWLN�VLPHWULV�GL�WHQJDK��FHQWHU���-XGXO�WLGDN�GLSHUNHQDQNDQ�PHQJJXQDNDQ�

VLQJNDWDQ� GDQ� WLGDN� GLVXVXQ� GDODP� NDOLPDW� WDQ\D� VHUWD� WLGDN� SHUOX� GLWXWXS�

GHQJDQ�WDQGD�EDFD�DSD�SXQ� 

Logo UJ : Logo Universitas Jayabaya dengan diameter 2,5 cm dan dicetak dengan 

warna emas 

�� ,QIRUPDVL�\DQJ�GLFDQWXPNDQ�SDGD�SXQJJXQJ�KDODPDQ�VDPSXO�DGDODK��6NULSVL��1R�

3RNRN�0DKDVLVZD�� GDQ� MXGXO� 6NULSVL�� ,QIRUPDVL� \DQJ�GLFDQWXPNDQ� VHOXUXKQ\D�

PHQJJXQDNDQ�KXUXI�EHVDU��GHQJDQ� MHQLV�KXUXI�7LPHV�1HZ�5RPDQ����SRLQ��GDQ�

GLWXOLV� GL� WHQJDK� SXQJJXQJ� KDODPDQ� VDPSXO� �FHQWHU� DOLJQPHQW��� GHQJDQ� MDUDN�

WLGDN� OHELK� GDUL� �� FP� GDUL� WHSL� NLUL� GDQ� WHSL� NDQDQ� SXQJJXQJ� EXNX�&DSVWRQH�



 �� 

'HVLJQ� 

�� +DODPDQ�VDPSXO�PXND�WLGDN�EROHK�GLEHUL�VLNX�EHVL�SDGD�XMXQJ�XMXQJQ\D� 
 

�� +DODPDQ�-XGXO 

+DODPDQ�-XGXO�SURSRVDO�GDQ�%XNX�&DSVWRQH�'HVLJQ��VHFDUD�XPXP��DGDODK�VHEDJDL�EHULNXW� 

D� )RUPDW� +DODPDQ� -XGXO� VDPD� GHQJDQ� +DODPDQ� 6DPSXO�� KDQ\D� DGD� SHQDPEDKDQ�

NHWHUDQJDQ�WXMXDQ�GLVXVXQQ\D�SURSRVDO��PDNDODK��DWDX�%XNX�&DSVWRQH�'HVLJQ� 

E� 6HPXD�KXUXI�GLWXOLV�GHQJDQ�VSDVL�WXQJJDO��OLQH�VSDFLQJ� �VLQJOH��GDQ�XNXUDQ�VHVXDL�VHSHUWL�

IRUPDW�SDGD�/DPSLUDQ� 

 

�� +DODPDQ�3HUQ\DWDDQ�2ULVLQDOLWDV 

+DODPDQ� 3HUQ\DWDDQ�2ULVLQDOLWDV� GLWXOLV� GHQJDQ� VSDVL� JDQGD� �OLQH� VSDFLQJ� � GRXEOH��� WLSH�

7LPHV�1HZ�5RPDQ����SRLQ�GHQJDQ�SRVLVL�GL�WHQJDK�WHQJDK�KDODPDQ��FHQWHU�DOLJQPHQW��VHVXDL�

GHQJDQ�FRQWRK�SDGD�ODPSLUDQ� 

 

�� +DODPDQ�3HQJHVDKDQ 

+DODPDQ�3HQJHVDKDQ�SURSRVDO��PDNDODK�GDQ�ODSRUDQ�GLWXOLV�GHQJDQ�GHQJDQ�VSDVL�WXQJJDO��OLQH�

VSDFLQJ� �VLQJOH���WLSH�7LPHV�1HZ�5RPDQ����SRLQ�VHVXDL�GHQJDQ�IRUPDW�SDGD�ODPSLUDQ� 

 

�� 3UDNDWD 

+DODPDQ�SUDNDWD�VHFDUD�XPXP�DGDODK�VHEDJDL�EHULNXW� 

D� 6HPXD�KXUXI�GLWXOLV�GHQJDQ�WLSH�7LPHV�1HZ�5RPDQ����SRLQ��VSDVL������OLQH�VSDFLQJ� �����

OLQHV��GDQ�XNXUDQ�VHVXDL�GHQJDQ�FRQWRK�SDGD�/DPSLUDQ��� 

E� -XGXO�SUDNDWD�GLWXOLV�GHQJDQ�WLSH�7LPHV�1HZ�5RPDQ����SRLQ��GLFHWDN�WHEDO�GDQ�KXUXI�EHVDU� 

F� 8UXWDQ�SLKDN�SLKDN�\DQJ�GLEHUL�XFDSDQ�WHULPD�NDVLK�GLPXODL�GDUL�SLKDN�OXDU��ODOX�NHOXDUJD�

DWDX�WHPDQ� 

G� -DUDN�DQWDUD�MXGXO�GDQ�LVL�.DWD�3HQJDQWDU�8FDSDQ�7HULPD�.DVLK�DGDODK���[���VSDVL� 

 

�� $EVWUDN 

.HWHQWXDQ�SHQXOLVDQ�$EVWUDN�DGDODK�VHEDJDL�EHULNXW� 

D� $EVWUDN�DGDODK�ULQJNDVDQ�DWDX�LQWL�DWDX�LNKWLVDU�GDUL�SURSRVDO�DWDX�%XNX�&DSVWRQH�'HVLJQ�

\DQJ�WHUGLUL�GDUL���NRPSRQHQ�\DLWX��ODWDU�EHODNDQJ��WXMXDQ��PHWRGRORJL�GDQ�NHVLPSXODQ� 

E� 0LQLPXP����NDWD�GDQ�PDNVLPXP�����NDWD�GDODP�VDWX�SDUDJUDI��GLNHWLN�GHQJDQ�WLSH 

7LPHV�1HZ�5RPDQ����SRLQ��VSDVL�WXQJJDO��OLQH�VSDFLQJ� �VLQJOH�� 
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F� 6HPXD�LVWLODK�DVLQJ��NHFXDOL�QDPD��GLFHWDN�PLULQJ��LWDOLF���&RQWRK�$EVWUDN�GDSDW�GLOLKDW�

SDGD�/DPSLUDQ��� 

G� ,VL� DEVWUDN� PHPXDW� UHVXPH� \DQJ� WHUGLUL� GDUL� ODWDU� EHODNDQJ�� PDNVXG� GDQ� WXMXDQ��

PHWRGRORJL�GDQ�KDVLO�\DQJ�GLSHUROHK� 

 

��� 'DIWDU�,VL 
+DODPDQ�GDIWDU�LVL�%XNX�&DSVWRQH�'HVLJQ�VHFDUD�XPXP�DGDODK�VHEDJDL�EHULNXW� 

D� 6HPXD�KXUXI�GLWXOLV�GHQJDQ�WLSH�7LPHV�1HZ�5RPDQ����SRLQ�GHQJDQ�VSDVL� WXQJJDO��OLQH�

VSDFLQJ� �VLQJOH�� 

E� .KXVXV�XQWXN�MXGXO�WLDS�EDE�GLWXOLV�GHQJDQ�7LPHV�1HZ�5RPDQ����SRLQ��GLFHWDN�WHEDO�GDQ�

KXUXI�EHVDU��NDSLWDO���)RUPDW�GDIWDU�LVL�GDSDW�GLOLKDW�SDGD�ODPSLUDQ� 

F� -DUDN�DQWDUD�MXGXO�GHQJDQ�LVL�GDIWDU�LVL�DGDODK���VSDVL� 

 

��� 'DIWDU�7DEHO��'DIWDU�*DPEDU��GDQ�'DIWDU�/DLQ 

.HWHQWXDQ� SHQXOLVDQ� 'DIWDU� *DPEDU� %XNX�&DSVWRQH� 'HVLJQ� VHFDUD� XPXP� DGDODK� VHEDJDL�

EHULNXW� 

D� 6HPXD�KXUXI�GLWXOLV� GHQJDQ� WLSH�7LPHV�1HZ�5RPDQ� ���SRLQ�GDODP�VSDVL� WXQJJDO� �OLQH�

VSDFLQJ� �VLQJOH��VHVXDL�GHQJDQ�FRQWRK�SDGD�/DPSLUDQ��� 

E� .KXVXV�XQWXN�MXGXO�'DIWDU�*DPEDU�GLWXOLV�GHQJDQ�WLSH�7LPHV�1HZ�5RPDQ����SRLQ��GLFHWDN�

WHEDO�GDQ�KXUXI�EHVDU��NDSLWDO�� 

 

��� ,VL�%XNX�&DSVWRQH�'HVLJQ 

%DJLDQ� WXEXK�SRNRN� PHPXDW� XUDLDQ�SHQMDEDUDQ�DQDOLVLV� \DQJ� GLODNXNDQ� ROHK� SHQXOLV��

3HQMDEDUDQ� PHQFDNXS� SHQGDKXOXDQ�� WLQMDXDQ� SXVWDND�� SHUDQFDQJDQ� SDEULN�� SHUKLWXQJDQ�

HNRQRPL�GDQ�NHVLPSXODQ� 

 

��� 7DEHO�GDQ�*DPEDU 
<DQJ�WHUJRORQJ�JDPEDU�DGDODK�JDPEDU��JUDILN��GDQ�GLDJUDP��.HWHQWXDQ�SHPEXDWDQ�WDEHO�GDQ�

JDPEDU�DGDODK�VHEDJDL�EHULNXW� 

D� *DPEDU�� JUDILN�� GDQ� GLDJUDP� GLEHUL� QDPD� SDGD� EDJLDQ� EDZDK� JDPEDU� GHQJDQ� SRVLVL�

WHQJDK�FHQWHU�PHQJJXQDNDQ�KXUXI�EHVDU�GL�DZDO�NDWD��WLWOH�FDVH�� 

E� 7DEHO�GLEHUL�QDPD�SDGD�EDJLDQ�DWDV�WDEHO�GHQJDQ�SRVLVL�GDUL�NLUL�PHQJJXQDNDQ�KXUXI�EHVDU�

GL�DZDO�NDWD��WLWOH�FDVH�� 
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F� 7DEHO�GDQ�JDPEDU�GLWHPSDWNDQ�GL�DQWDUD�EDJLDQ�WHNV�\DQJ�SDOLQJ�EDQ\DN�PHPEDKDVQ\D��

7DEHO�GDQ�JDPEDU�KDUXV�GLEXDW�VHGHPLNLDQ�UXSD�VHKLQJJD�GDSDW�EHUGLUL�VHQGLUL��DJDU�GDSDW�

GLPHQJHUWL�ROHK�SHPEDFD�WDQSD�PHPEDFD�NHWHUDQJDQ�GDODP�WHNV� 

G� -LND�WDEHO�GLWXOLV�GDODP�SRVLVL�ODQGVNDS��VLVL�DWDV�WDEHO�DGDODK�VLVL�\DQJ�GLMLOLG� 

H� 7DEHO�GDQ�JDPEDU�VHODOX�VLPHWULV�GL�WHQJDK��FHQWHU��WHUKDGDS�KDODPDQ� 

I� 3HPEHULDQ� QRPRU� WDEHO� GDQ� JDPEDU� KDUXV�PHQ\HUWDNDQ� QRPRU� EDE� WDEHO� GDQ� JDPEDU�

WHUVHEXW�EHUDGD��0LVDOQ\D�7DEHO������EHUDUWL�WDEHO�SHUWDPD�\DQJ�DGD�GL�EDE����-LND�GDODP�

VXDWX�%XNX�&DSVWRQH�'HVLJQ�KDQ\D�WHUGDSDW����VDWX��EXDK�WDEHO�DWDX�JDPEDU��PDND�WLGDN�

SHUOX�GLEHUL�QRPRU� 

J� 'DIWDU� QRWDVL� GDQ� GDIWDU� VLQJNDWDQ� GLWXOLV� GHQJDQ� KXUXI� DVOLQ\D� �WLGDN� GLEXDW� NDSLWDO�

DWDXSXQ� ORZHUFDVH�� GDQ� GLVXVXQ�EHUGDVDUNDQ� DEMDG�� 3HQXOLVDQQ\D� GLXUXWNDQ�GDUL� KXUXI�

NHFLO��KXUXI�EHVDU��GDQ�VLPERO��FRQWRK���D��%��"� 

K� 3HQXOLVDQ�MXGXO�WDEHO�GDQ�JDPEDU�� 

x 7DEHO��MXGXO�GLWXOLV�GL�DWDV�WDEHO��UDWD�NLUL�DWDX�VLPHWULV�GL�WHQJDK��FHQWHU��EHUMDUDN�����

VSDVL�WHUKDGDS�WDEHO�\DQJ�EHUVDQJNXWDQ��-XGXO�WDEHO�GLWXOLV�ODQJVXQJ�PHQJLNXWL�QRPRU�

WDEHOQ\D� 

x *DPEDU��MXGXO�GLWXOLV�GL�EDZDK�JDPEDU�EHUMDUDN�����VSDVL��VLPHWULV��FHQWHU��WHUKDGDS�

JDPEDU� \DQJ� EHUVDQJNXWDQ�� -XGXO� JDPEDU� GLWXOLV� ODQJVXQJ� PHQJLNXWL� QRPRU�

JDPEDUQ\D� 

L� 3HQXOLVDQ�VXPEHU�JDPEDU�GDQ�WDEHO� 

x 7DEHO��VXPEHU�WDEHO��MLND�EXNDQ�RODKDQ�VHQGLUL��GLWXOLV�GL�EDJLDQ�EDZDK�WDEHO�EHUMDUDN�

����VSDVL�GDUL�WDEHO��KXUXI�WHJDN�WLSH�7LPHV�1HZ�5RPDQ����SRLQ���6XPEHU�\DQJ�VXGDK�

GLRODK�OHELK�ODQMXW�SHUOX�GLEHUL�FDWDWDQ�´WHODK�GLRODK�NHPEDOL´� 

x *DPEDU�� VXPEHU� JDPEDU� �MLND� EXNDQ�RODKDQ� VHQGLUL�� KDUXV� GLWXOLV� GL� EDJLDQ�EDZDK�

MXGXO�JDPEDU�EHUMDUDN�����VSDVL�GDUL�MXGXO�JDPEDU��KXUXI�WHJDN�WLSH�7LPHV�1HZ�5RPDQ�

��� SRLQ��� 6XPEHU� \DQJ� VXGDK� GLRODK� OHELK� ODQMXW� SHUOX� GLEHUL� FDWDWDQ� ´WHODK� GLRODK�

NHPEDOL´� 

x 3HOHWDNDQ� WDEHO� DWDX�JDPEDU��EHUMDUDN� WLJD� VSDVL� VHWHODK� WHNV��3HQXOLVDQ� WHNV�VHWHODK�

WDEHO�DWDX�JDPEDU�GLODQMXWNDQ�GHQJDQ�MDUDN�����VSDVL�GDUL�EDULV�WHUDNKLU�MXGXO�JDPEDU� 

M� $SDELOD� MXGXO� JDPEDU� DWDX� WDEHO�PHOHELKL� VDWX� EDULV�� SHQXOLVDQQ\D� VLPHWULV� GL� WHQJDK�

�FHQWHU��GDQ�GLNHWLN�GHQJDQ�VDWX�VSDVL� 

N� -LND�WDEHO�GDQ�JDPEDU�WHUODOX�SDQMDQJ��GDSDW�GLSXWXV�GDQ�GLODQMXWNDQ�GHQJDQ�PHQJHWLNNDQ�

QRPRUQ\D�GDQ�NHWHUDQJDQ�³VDPEXQJDQ´�GDODP�WDQGD�NXUXQJ� 
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O� -LND�WDEHO�GDQ�JDPEDU�WHUODOX�OHEDU��WHUGDSDW�EHEHUDSD�NHWHQWXDQ�VHEDJDL�EHULNXW� 
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��� 3HUVDPDDQ�5HDNVL�DWDX�3HUVDPDDQ�0DWHPDWLND 

6HPXD�SHUVDPDDQ�GLWXOLV�GHQJDQ�WDEXODVL�����FP�GDUL�NLUL�GDQ�KDUXV�PHPSXQ\DL�QRPRU�\DQJ�

GLOHWDNNDQ�GL�VHEHODKQ\D�GDQ�UDWD�NDQDQ�WHUKDGDS�EDWDV�NDQDQ�SHQJHWLNDQ� 

&RQWRK� 

D���E[� �\         ����� 

.HWHUDQJDQ����DUWLQ\D�SHUVDPDDQ�LWX�GLWXOLV�SDGD�EDE����VHGDQJNDQ���DUWLQ\D�SHUVDPDDQ�LWX�

DGDODK�SHUVDPDDQ�SHUWDPD�\DQJ�GLWXOLV�SDGD�EDE�WHUVHEXW� 

ଶܰ ൅ ଶܪ ՜  �����        ଷܪܰ

.HWHUDQJDQ����DUWLQ\D�SHUVDPDDQ�LWX�GLWXOLV�SDGD�EDE����VHGDQJNDQ���DUWLQ\D�SHUVDPDDQ�LWX�

DGDODK�SHUVDPDDQ�NHGXD�\DQJ�GLWXOLV�SDGD�EDE�WHUVHEXW��3HUKDWLNDQ�SHQXOLVDQ�VHQ\DZD�NLPLD�

KDUXV�VHVXDL�GHQJDQ�NHWHQWXDQ��FRQWRK�PHQXOLV�UXPXV�NLPLD�\DQJ�VDODK��1+�� 

 

��� $QJND�GDQ�6DWXDQ 

3HQXOLVDQ�DQJND�PHQJLNXWL�SHUDWXUDQ�\DQJ�EHUODNX�SDGD�3HGRPDQ�(MDDQ�\DQJ�'LVHPSXUQDNDQ�

HGLVL�WHUEDUX� 

D� %LODQJDQ� KDUXV� GLNHWLN� GHQJDQ� DQJND�� PLVDOQ\D� ��� J� EDKDQ�� NHFXDOL� SDGD� SHUPXODDQ�

NDOLPDW��DQJND�KDUXV�GLHMD���6HSXOXK�JUDP�EDKDQ 

E� %LODQJDQ�GHVLPDO�GLWDQGDL�GHQJDQ�NRPD��EXNDQ�WLWLN��PLVDOQ\D�PDVVD�WHOXU������J� 

F� 6DWXDQ� \DQJ� GLSDNDL� VHGDSDW�GDSDWQ\D� VDWXDQ� 6�� GDQ� GLQ\DWDNDQ� GHQJDQ� VLQJNDWDQ�

UHVPLQ\D�WDQSD�WLWLN�VL�EHODNDQJQ\D��PLVDOQ\D�P��J��NJ��FDO� 

 

��� 'DIWDU�3XVWDND 

'DIWDU� 3XVWDND� PHUXSDNDQ� GDIWDU� EDFDDQ� \DQJ� PHQMDGL� VXPEHU�� DWDX� UHIHUHQVL� DWDX� DFXDQ�

GDODP�SHQXOLVDQ�%XNX�&DSVWRQH�'HVLJQ��'DIWDU� SXVWDND� LQL� GDSDW� EHULVL� EXNX� WHNV�� DUWLNHO�

MXUQDO��PDMDODK��DWDX�VXUDW�NDEDU�GDQ�VHEDJDLQ\D��3HQXOLVDQ�GDIWDU�SXVWDND�WLGDN�GLWXOLV�VHFDUD�

PDQXDO�� PHODLQNDQ�PHQJJXQDNDQ� UHIHQFHV� PDQDJHU� VHSHUWL��(QGQRWH�� 5HIZRUN��0HQGHOH\��

DWDX�SDOLQJ�WLGDN�PHQJJXQDNDQ�0LFURVRIW�:RUG�5HIHUHQFHV�0DQDJHU��)RUPDW�SHQXOLVDQ�GDIWDU�
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SXVWDND� GHQJDQ� ,(((� GDSDW� GLOLKDW� SDGD� ODPSLUDQ��0LQLPDO� MXPODK� GDIWDU� SXVWDND� VDPSDL�

GHQJDQ�VHOHVDL�%XNX�&DSVWRQH�'HVLJQ�DGDODK����EXDK� 

 

��� /DPSLUDQ 

.HWHQWXDQ�SHPEXDWDQ�ODPSLUDQ�DGDODK�VHEDJDL�EHULNXW� 

D� 1RPRU�GDQ� MXGXO� ODPSLUDQ�GLWXOLV� GL� VXGXW�NDQDQ�DWDV�KDODPDQ� �ULJKW�DOLJQHG��GHQJDQ�

KXUXI�WHJDN�WLSH�7LPHV�1HZ�5RPDQ����SRLQ� 

E� -XGXO� ODPSLUDQ�GLNHWLN�GDODP�VDWX�EDULV�PHQJJXQDNDQ�KXUXI�NDSLWDO�GL� DZDO�NDWD� �WLWOH�

FDVH�� 

F� 3HQRPRUDQ� KDODPDQ� PHUXSDNDQ� NHODQMXWDQ� GDUL� KDODPDQ� VHEHOXPQ\D� WDQSD� VLPERO�

DSDSXQ� 
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Capstone Design ini adalah hasil karya saya sendiri, 

GDQ�VHPXD�VXPEHU�EDLN�\DQJ�GLNXWLS�PDXSXQ�GLUXMXN 

WHODK�VD\D�Q\DWDNDQ�GHQJDQ�EHQDU� 

 

 
 
 

Nama : Nama Mahasiswa 1 

No. Pokok : No Pokok Mahasiswa 1 
 
 
Tanda Tangan : ............................... 
 
Nama : Nama Mahasiswa 2 

No. Pokok : No Pokok Mahasiswa 2 
 
 
7DQGD�7DQJDQ ��������������������������������� 
 
 
7DQJJDO ��KDUL�EXODQ�WDKXQ 

  

)RUPDW�+DODPDQ�3HUQ\DWDDQ�2ULVLQLOLWDV 
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Proposal Casptone Design ini diajukan oleh : 

 
 

1DPD�������������� ���1DPD�0DKDVLVZD�� 
 

1R��3RNRN������ ���1R�3RNRN�0DKDVLVZD�� 
 

1DPD�������������� ���1DPD�0DKDVLVZD�� 
 

1R��3RNRN������ ���1R�3RNRN�0DKDVLVZD�� 
 

3URJUDP�6WXGL���7HNQLN�.LPLD 
 
 
 
-XGXO�6NULSVL�� � 

 
 
 
7HODK� GLSHULNVD� ROHK� GRVHQ� SHPELPELQJ� VHEDJDL� EDJLDQ� SHUV\DUDWDQ� \DQJ� GLSHUOXNDQ�

XQWXN� PHQGDIWDU� SURSRVDO� SDGD� 3URJUDP� 6WXGL� 7HNQLN� .LPLD�� )DNXOWDV� 7HNQRORJL�

,QGXVWUL��8QLYHUVLWDV�-D\DED\D 
 
 

'LVHWXMXL�GL���-DNDUWD 
 

7DQJJDO���WDQJJDO��EXODQ��WDKXQ 
 
 
 
 
 

3HPELPELQJ 
 
 
 
 
 

�QDPD�SHPELPELQJ�OHQJNDS�GHQJDQ�JHODU�

&ŽƌŵĂƚ�,ĂůĂŵĂŶ�WĞŶŐĞƐĂŚĂŶ�WƌŽƉŽƐĂů�KůĞŚ�WĞŵďŝŵďŝŶŐ 
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0DNDODK��ĂƐƉƚŽŶĞ��ĞƐŝŐŶ�LQL�GLDMXNDQ�ROHK���

1DPD�������������� ���1DPD�0DKDVLVZD�� 

1R��3RNRN������ ���1R�3RNRN�0DKDVLVZD�
� 

 

1DPD�������������� ���1DPD�0DKDVLVZD�
� 

 

1R��3RNRN������ ���1R�3RNRN�0DKDVLVZD�
� 

 

3URJUDP� 6WXGL� �� 7HNQLN�
.LPLD 

 
 
 
-XGXO�
6NULSVL�� � 

 
 
 
7HODK�GLSHULNVD�ROHK�GRVHQ�SHPELPELQJ�VHEDJDL�EDJLDQ�SHUV\DUDWDQ�\DQJ�GLSHUOXNDQ�

XQWXN� PHQGDIWDU� 6HPLQDU� �ĂƉƚŽŶĞ� �ĞƐŝŐŶ� SDGD� 3URJUDP� 6WXGL� 7HNQLN� .LPLD��

)DNXOWDV�7HNQRORJL�,QGXVWUL��8QLYHUVLWDV�-D\DED\D 
 
 

'LVHWXMXL�GL��� 
 

���������������������������-DNDUWD͕�7DQJJDO���WDQJJDO��EXODQ��WDKXQ 
 

������������������������������������������������������������3HPELPELQJ 
 
 
 
 
 

�QDPD�SHPELPELQJ�OHQJNDS�GHQJDQ�JHODU� 

  

)RUPDW�+DODPDQ�3HQJHVDKDQ�0DNDODK��2OHK��3HPELPELQJ 
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Casptone Design ini diajukan oleh : 

Nama : Nama Mahasiswa 1  

No. Pokok : No Pokok Mahasiswa 1  

Nama : Nama Mahasiswa 2  

No. Pokok : No. Pokok Mahasiswa 2  

Program Studi : Teknik Kimia 

 
Judul Capstone Design  : 

 
7HODK�GLSHULNVD�ROHK�GRVHQ�SHPELPELQJ�VHEDJDL�EDJLDQ�SHUV\DUDWDQ�\DQJ�GLSHUOXNDQ�

XQWXN� PHQGDIWDU� 6LGDQJ� &DSVWRQH� 'HVLJQ� SDGD� 3URJUDP� 6WXGL� 7HNQLN� .LPLD��

)DNXOWDV�7HNQRORJL�,QGXVWUL��8QLYHUVLWDV�-D\DED\D 

 
 
 
 

 
Disetujui di : Jakarta 

Tanggal : hari-bulan-tahun 

 

Ketua Program Studi 
 

Letak ttd Ka.Prodi 

 

�WXOLV�QDPD�OHQJNDS�GHQJDQ�JHODU� 

 
 
 

)RUPDW�+DODPDQ�3HQJHVDKDQ�/DSRUDQ�&DSVWRQH�'HVLJQ�2OHK�3HPELPELQJ 
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Capstone Design ini diajukan oleh : 

Nama : Nama Mahasiswa 1  

No. Pokok : No Pokok Mahasiswa 1  

Nama : Nama Mahasiswa 2  

No. Pokok : No Pokok Mahasiswa 2  

Program Studi : Teknik Kimia 

 
Judul Capstone Design  : 

 
7HODK�EHUKDVLO�GLSHUWDKDQNDQ�GL�KDGDSDQ�'HZDQ�3HQJXML�GDQ�GLWHULPD�VHEDJDL�EDJLDQ�

SHUV\DUDWDQ� \DQJ� GLSHUOXNDQ� XQWXN� PHPSHUROHK� JHODU� 6DUMDQD� SDGD� 3URJUDP� 6WXGL�

7HNQLN�.LPLD��)DNXOWDV�7HNQRORJL�,QGXVWUL��8QLYHUVLWDV�-D\DED\D 

 
 DEWAN PENGUJI  

Pembimbing : nama pembimbing lengkap dengan gelar ( letak tandatangan ) 

Penguji I : nama penguji 1 lengkap dengan gelar ( letak tandatangan ) 

Penguji II : nama penguji 2 lengkap dengan gelar ( letak tandatangan ) 
 
 
 
 
 
Disetujui di : Jakarta  

Tanggal : hari-bulan-tahun 

 

)RUPDW�+DODPDQ�3HQJHVDKDQ�/DSRUDQ�&DSVWRQH�'HVLJQ��2OHK�3HQJXML 



 �� 

 
 

+$/$0$1�3(1*(6$+$1 
 

 
Casptone Design ini diajukan oleh : 
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3XML�V\XNXU�SHQXOLV�SDQMDWNDQ�NHSDGD�7XKDQ�<DQJ�0DKD�(VD��NDUHQD�DWDV�EHUNDW�GDQ�UDKPDW��

1\D�� NDPL� GDSDW� PHQ\HOHVDLNDQ� VNULSVL� LQL�� 3HQXOLVDQ� VNULSVL� LQL� GLODNXNDQ� GDODP� UDQJND�

PHPHQXKL�VDODK�VDWX�V\DUDW�XQWXN�PHQFDSDL�JHODU�6DUMDQD�7HNQLN�SDGD�3URJUDP�6WXGL�7HNQLN�

.LPLD�SDGD�)DNXOWDV�7HNQRORJL�,QGXWUL�8QLYHUVLWDV�-D\DED\D��.DPL�PHQ\DGDUL�EDKZD��WDQSD�

EDQWXDQ� GDQ� ELPELQJDQ� GDUL� EDQ\DN� SLKDN�� GDUL� PDVD� DZDO� SHUNXOLDKDQ� VDPSDL� SDGD�

SHQ\HOHVDLDQ�SHQ\XVXQDQ�VNULSVL�LQL��VDQJDW�VXOLW�EDJL�NDPL�XQWXN�PHQ\HOHVDLNDQ�VWXGL�LQL��2OHK�

NDUHQD�LWX��NDPL�PHQJXFDSNDQ�WHULPD�NDVLK�NHSDGD� 

��� 2UDQJ� WXD� GDQ� NHOXDUJD� NDPL� \DQJ� WHODK� PHPEHULNDQ� EDQWXDQ� GXNXQJDQ� PDWHULDO� GDQ�

PRUDO� 

��� 'U��$��VHODNX�GRVHQ�SHPELPELQJ�\DQJ�WHODK�PHQ\HGLDNDQ�ZDNWX��WHQDJD��GDQ�SLNLUDQ�XQWXN�

PHQJDUDKNDQ�VD\D�GDODP�SHQ\XVXQDQ�VNULSVL�LQL� 

��� SLKDN�;�&RPSDQ\�\DQJ�WHODK�EDQ\DN�PHPEDQWX�GDODP�XVDKD�PHPSHUROHK�GDWD�\DQJ�VD\D�

SHUOXNDQ��GDQ 

��� VDKDEDW�\DQJ�WHODK�EDQ\DN�PHPEDQWX�VD\D�GDODP�PHQ\HOHVDLNDQ�VNULSVL�LQL� 

 

$NKLU�NDWD��SHQXOLV�EHUKDUDS�7XKDQ�<DQJ�0DKD�(VD�EHUNHQDQ�PHPEDODV�VHJDOD�NHEDLNDQ�VHPXD�

SLKDN�\DQJ�WHODK�PHPEDQWX��6HPRJD�VNULSVL�LQL�PHPEDZD�PDQIDDW�EDJL�SHQJHPEDQJDQ�LOPX�

7HNQLN�.LPLD� 

 

-DNDUWD��KDUL�EXODQ�WDKXQ 

 

3HQXOLV�� 

WWG 

�WXOLV�QDPD�OHQJNDS� 

 


�&DWDWDQ�� VHVXDLNDQ� MLND� KDQ\D� �� RUDQJ�

SHQXOLV 

 

 

3HQXOLV�� 

WWG 

�WXOLV�QDPD�OHQJNDS� 

 

)RUPDW�3UDNDWD 
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Asam askorbat merupakan senyawa kimia pembentuk Vitamin C. Senyawa ini berbentuk bubuk 
kristal kuning keputihan yang larut dalam air serta memiliki sifat-sifat antioksidan yang mampu 
menangkal berbagai radikal bebas. Pabrik ini didirikan untuk memenuhi kebutuhan akan asam 
askorbat dalam negeri yang masih kurang. Asam askorbat dapat dihasilkan dari sorbitol melalui 
proses oksidasi katalitik di dalam reaktor tangki alir berpengaduk dengan waktu tinggal 15 menit. 
Reaksi endotermis berlangsung pada suhu 333 K dan tekanan 1 bar dimana sorbitol sebagai limiting 
reaktan terkonversi sebanyak 86 %. Pabrik akan didirikan dengan kapasitas 15.000 ton per tahun 
di Kota Semarang, Jawa Tengah karena pertimbangan dekat dengan bahan baku dan akses 
transportasi ke wilayah penjualan. 
 
Kata kunci : Asam Askorbat, Oksidasi Katalitik, Sorbitol 
 
*) pemberian warna untuk membedakan antara latar belakang, tujuan, metode, dan kesimpulan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Contoh Abstrak Proposal 
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Mono Ethylene Glycol (MEG) atau etilen glikol merupakan salah satu bahan baku pembuatan 
polyester yang digunakan sebagai bahan baku industri tekstil. Selain itu, etilen glikol juga 
digunakan sebagai bahan anti beku, solven, dan cairan rem. Pabrik MEG ini didirikan untuk 
memenuhi kebutuhan dalam negeri yang masih kurang. Etilen glikol di produksi melalui dua tahap 
reaksi yaitu pertama mereaksikan etilen oksida dengan karbon dioksida dalam reaktor karbonasi 
dengan bantuan katalis tributilmetil phosponium iodide. Dalam tahap ini terbentuk senyawa 
intermediate berupa etilen karbonat yang selanjutnya bereaksi pada tahap kedua melalui reaksi 
hidrolisis yang berlangsung pada suhu 423 K pada tekanan 3.4 atm. Reaksi berlangsung dalam 
reaktor alir tangki berpengaduk secara eksotermis dengan waktu tinggal 5 menit. Konversi total 
etilen oksida selama reaksi adalah sebesar 95 % dan yield sebesar 90 %. Pabrik etilen glikol rencana 
akan didirikan di kawasan Industri Cilegon, Banten, dengan kapasitas produksi 450.000 ton per 
tahun. Pendirian pabrik akan dimulai tahun 2021 dan akan mulai beroperasi tahun 2023. 
 
 
Kata kunci : Asam Askorbat, Oksidasi Katalitik, Sorbitol 
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Kebutuhan energi semakin meningkat seiring dengan pertambahan jumlah penduduk. Bahan bakar 
fosil yang paling banyak digunakan saat ini merupakan sumber energi yang tidak terbarukan 
sehingga diperlukan energi alternatif. Bahan bakar metanol dapat dihasilkan dari biogas mampu 
menjadi solusi untuk memenuhi kebutuhan energi non-fosil. Metanol dapat dihasilkan berdasarkan 
reaksi hidrogenasi karbon monoksida tekanan rendah. Karbon monoksida yang dihasilkan dari 
steam reformer biogas bereaksi dengan hidrogen di dalam reaktor Fixed Bed Multi Tube. Reaksi 
berlangsung dalam fase gas-gas, irreversible, dan eksotermis pada suhu 573 K dan tekanan 49,5 
atm. Pabrik ini rencana didirikan di Sumbawa, Nusa Tenggara Barat pada tahun 2022 dan rencana 
beroperasi tahun 2024 dengan kapasitas terpasang sebesar 50.000 Ton/Tahun. Bentuk perusahaan 
adalah Perseroan Terbatas (PT), dengan struktur organisasi line and staff. Jumlah karyawan 
keseluruhan adalah 168 orang dimana terdiri dari 118 orang karyawan shift dan 50 orang karyawan 
non-shift. Dari analisis ekonomi, diperoleh hasil perhitungan Return on Investment (ROI) sesudah 
pajak sebesar   %, 
3D\�2XW�7LPH��327��VHVXGDK�SDMDN�VHODPD������WDKXQ��%UHDN�(YHQW�3RLQW��%(3��VHEHVDU� ��� 
GDQ�6KXW�'RZQ�3RLQW��6'3��VHEHVDU�������VHGDQJNDQ�'LVFRXQWHG�&DVK�)ORZ� �'&)��VHEHVDU 
....%. Dari hasil analisis ekonomi di atas dapat disimpulkan bahwa pabrik ini layak untuk didirikan. 
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UNIVERSITAS JAYABAYA 
FAKULTAS TEKNOLOGI INDUSTRI 

       Teknik Elektro  I  Teknik Kimia  I  Teknik Mesin 
                       TERAKREDITASI  B 

KEPUTUSAN 
DEKAN FAKULTAS TEKNOLOGI INDUSTRI UNIVERSITAS 

JAYABAYA NOMOR : 71.052/SK/DEK./FTI-UJ/VIII/2023 

TENTANG 
PEDOMAN PENULISAN PROPOSAL, MAKALAH DAN BUKU SKRIPSI  

PROGRAM STUDI TEKNIK KIMIA 
SEMESTER GANJIL TAHUN AKADEMIK 2023/2024 

Dekan Fakultas Teknologi Industri Universitas Jayabaya di Jakarta, 
MENIMBANG : a. bahwa; keberhasilan seorang mahasiswa menyelesaikan laporan 

skripsi tepat waktu memerlukan Pedoman Penulisan Proposal, 
Makalah dan buku Skripsi;  

b. bahwa; untuk maksud seperti tersebut pada butir (a), perlu 
ditetapkan dengan Surat Keputusan Dekan Fakultas Teknologi 
Industri Universitas Jayabaya 

MENGINGAT : a. Undang-Undang Nomor 12 Tahun 2012 tentang Pendidikan Tinggi; 
b. Undang-Undang Nomor 20 Tahun 2003 tentang Sistem 

Pendidikan Nasional;  
c. Peraturan Pemerintah RI Nomor 13 Tahun 2015 tentang 

Perubahan kedua atas Peraturan pemerintah nomor 19 Tahun 2005 
tentang Standar Nasional Pendidikan; 

d. Peraturan Pemerintah RI Nomor 04 Tahun 2014 tentang 
Penyelenggaraan Pendidikan Tinggi dan Pengelolaan Perguruan 
Tinggi;  

e. Peraturan Menteri Ristekdikti RI Nomor 62 Tahun 2016 tentang 
Sistem Penjaminan Mutu Pendidikan Tinggi;  

f. Peraturan Mendikbud RI Nomor 03 Tahun 2020 tentang Standar 
Nasional Pendidikan Tinggi;  

g. Statuta Universitas Jayabaya Tahun 2014;  
h. Keputusan Dekan Fakultas Teknologi Industri Universitas 

Jayabaya No: 71.001/SK/DEK./FTI-UJ/I/2021 tentang Pedoman 
Organisasi Dan Tata Kerja Fakultas Teknologi Industri 
Universitas Jayabaya; 

i. Keputusan Dekan Fakultas Teknologi Industri Universitas 
Jayabaya Nomor: 71.002/SK/DEK./FTI-UJ/II/2023Tahun 2023 
tentang Pedoman Organisasi dan Tata Kerja Fakultas Teknologi 
Industri Universitas Jayabaya. 
 

MEMPERHATIKAN  Visi Misi serta saran dan pendapat unsur pimpinan di lingkungan 
Fakultas Teknologi Industri Universitas Jayabaya 

  MEMUTUSKAN 
MENETAPKAN  PEDOMAN PENULISAN PROPOSAL, MAKALAH DAN BUKU 

SKRIPSI PROGRAM STUDI TEKNIK KIMIA DI LINGKUNGAN 

mailto:info@ftijayabaya.ac.id
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UNIVERSITAS JAYABAYA 
FAKULTAS TEKNOLOGI INDUSTRI 

       Teknik Elektro  I  Teknik Kimia  I  Teknik Mesin 
                       TERAKREDITASI  B 

FAKULTAS TEKNOLOGI INDUSTRI UNIVERSITAS JAYABAYA 
sebagaimana terlampir. 

 
Ditetapkan di : Jakarta  
Pada Hari : Selasa 
Tanggal : 22 Agustus 2023 
Dekan 
FTI-UJ, 

 

Mubarokah Nuriaini Dewi, S.T,M.T 

Tembusan Yth. : 
1. Rektor Universitas Jayabaya;  
2. Wakil Rektor I, II Universitas Jayabaya;  
3. Para Wakil Dekan FTI-UJ;  
4. Ketua UPM FTI-UJ;  
5. Ketua UP2P FTI-UJ;  
6. Ketua Program Studi Teknik Kimia FTI - UJ;  
7. Sekprodi Teknik Kimia FTI-UJ;  
8. Para Dosen Pembimbing dan Penguji Teknik Kimia FTI-UJ;  
9. Ka.Bag Akademik FTI-UJ;  

- Arsip 
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G��0HPEXDW�EORN�GLDJDUDP�GDQ�IORZVKHHW��

H��0HQJKLWXQJ�QHUDFD�PDVVD�GDQ�QHUDFD�SDQDV��

6HPXD� WDKDSDQ� NHJLDWDQ� GLEXDW� GDODP� EHQWXN�PDNDODK� VHEDJDL� EDKDQ� HYDOXDVL� \DQJ�

GLNXPSXONDQ�GDQ�GLSUHVHQWDVLNDQ�SDGD�6HPLQDU�.HPDMXDQ��$GDSXQ�LVL�GDUL�PDNDODK�LQL�

DGDODK��

x� %$%�,��3(1'$+8/8$1�

%DE� 3HQGDKXOXDQ� PHPXDW� ODWDU� EHODNDQJ� GDQ� WXMXDQ� SHQGLULDQ� SDEULN�� GDWD�

NHEXWXKDQ� SURGXN� DWDX� GDWD� LPSRU� SURGXN� VHODPD� �� WDKXQ� WHUDNKLU�� SUR\HNVL�

NHEXWXKDQ�SURGXN�WHUVHEXW�VHODPD�VHSXOXK�WDKXQ�EHURSHUDVL��GDWD�NDSDVLWDV�SDEULN�
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VHMHQLV�\DQJ� WHODK�EHUGLUL� GDQ�GDWD�NHWHUVHGLDDQ� EDKDQ�EDNX��0HWRGH�SHUKLWXQJDQ�

SUR\HNVL� NHEXWXKDQ� SURGXN� GDSDW� PHQJJXQDNDQ� PHWRGH� /HDVW� 6TXDUH�� 5HJUHVL�

/LQLHU� DWDX� PHWRGH� ODLQQ\D�� 6HODQMXWQ\D� SHQHQWXDQ� NDSDVLWDV� SDEULN� GLDPELO�

EHUGDVDUNDQ� KDVLO� HYDOXDVL� WHUKDGDS� SUR\HNVL� NHEXWXKDQ� SURGXN�� NDSDVLWDV� SDEULN�

\DQJ� WHODK�EHUGLUL�GDQ�NHWHUVHGLDDQ�EDKDQ�EDNX��3DGD�EDJLDQ� LQL� MXJD�PHQ\DMLNDQ�

SHQHQWXDQ� ORNDVL� SDEULN� \DQJ� GLOHQJNDSL� GHQJDQ� DODVDQ� \DQJ� MHODV� VHFDUD� WHRUL��

GLVHUWDL� GDWD� SHQGXNXQJ� VHVXDL� GHQJDQ� NRQGLVL� ORNDVL� WHPSDW� SDEULN� \DQJ� DNDQ�

GLGLULNDQ�GDQ�SHWD�ORNDVL�\DQJ�UHSUHVHQWDWLI��

x� %$%�,,�7,1-$8$1�3867$.$�

%DE� LQL� PHQFDNXS� XUDLDQ� OHQJNDS� WHQWDQJ� NHJXQDDQ� SURGXN�� NHWHUVHGLDDQ� EDKDQ�

EDNX��VSHVLILNDVL�EDKDQ�EDNX�GDQ�SURGXN�\DQJ�WHUGLUL�GDUL�VLIDW�ILVLN�GDQ�NLPLD�EDKDQ�

EDNX�GDQ�SURGXN��3DGD�EDJLDQ�LQL�GLXUDLNDQ�MXJD�PDFDP�PDFDP�SURVHV�\DQJ�GDSDW�

GLJXQDNDQ�GDQ�GHVNULSVL�SURVHV�PDVLQJ�PDVLQJ�VHFDUD�OHQJNDS��6HWLDS�SURVHV�\DQJ�

GLMHODVNDQ�KDUXV�GLOHQJNDSL�GHQJDQ�EORN�GLDJUDP�SURVHV�\DQJ�VWDQGDU�GDQ�EHUVXPEHU�

GDUL� SDWHQ� DWDX� NXWLSDQ� EXNX� UHIHUHQVL�� 6HWLDS� NXWLSDQ� \DQJ� GLDPELO� GDUL� EXNX�

UHIHUHQVL� ZDMLE� PHQXOLVNDQ� VXPEHUQ\D� GHQJDQ� IRUPDW� SHQXOLVDQ� VXPEHU� VHVXDL�

SDQGXDQ� SDGD� ODPSLUDQ�� %DE� ,,� GLWXWXS� GHQJDQ� WDEHO� SHUEDQGLQJDQ� SURVHV� GDQ�

NHSXWXVDQ� SHQHQWXDQ� SHPLOLKDQ� SURVHV� EHUGDVDUNDQ� DQDOLVLV� GDWD� SDGD� WDEHO�

SHUEDQGLQJDQ� \DQJ� GLVDMLNDQ�� 7DEHO� SHUEDQGLQJDQ� KDUXV� PHQDPSLONDQ� SDUDPHWHU�

SHPEDQGLQJ� VHOHQJNDS� PXQJNLQ� GDQ� GDWD� \DQJ� GDSDW� GLEDQGLQJNDQ� GHQJDQ�

PHQJJXQDNDQ�VDWXDQ�\DQJ�VDPD�VHSHUWL�EHULNXW��

R� %DKDQ� %DNX�� EDQGLQJNDQ� PHQJHQDL� NHPXUQLDQ�� KDUJD�� NHPXGDKDQ� GDODP�

PHPSHUROHKQ\D��ORNDO�LPSRU���

R� -HQLV� UHDNWRU�� EDQGLQJNDQ� WLSH� UHDNWRU� \DQJ� GLJXQDNDQ� ROHK� PDVLQJ�PDVLQJ�

SURVHV��
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R� .RQGLVL�RSHUDVL��6XKX�GDQ�7HNDQDQ��

R� %DQGLQJNDQ�WHQWDQJ�NLQHWLND�GDQ�WHUPRGLQDPLND�VHSHUWL��ZDNWX�UHDNVL��NRQYHUVL��

\LHOG��VHOHNWLILWDV��HNVRWHUPLV�DWDX�HQGRWHUPLV��

R� %DQGLQJNDQ�WHQWDQJ�NHPXUQLDQ�SURGXN�VHUWD�OLPEDK�DWDX�SURGXN�VDPSLQJ�\DQJ�

GLKDVLONDQ��

R� 'DQ�ODLQ�ODLQ�MLND�\DQJ�GLSHUOXNDQ�GDODP�PHQJDPELO�NHSXWXVDQ�SHPLOLKDQ�SURVHV��

x� %$%�,,,�5$1&$1*$1�3$%5,.�

R� %DJLDQ� LQL�PHQMHODVNDQ� XUDLDQ� SURVHV� \DQJ� WHODK� GLSLOLK� SDGD�%$%� ,,��8UDLDQ�

SURVHV�WHUGLUL�GDUL�SDOLQJ�WLGDN���WDKDSDQ�XWDPD�\DLWX��WDKDS�SHUVLDSDQ�EDKDQ�EDNX��

WDKDS� VLQWHVLV�� GDQ� WDKDS� SHPLVDKDQ� GDQ� SHPXUQLDQ� SURGXN�� 8UDLNDQ� VHWLDS�

WDKDSDQ� SURVHV� VHFDUD� GHWDLO� VHKLQJJD�PHPEHULNDQ� LQIRUPDVL� \DQJ� GLSHUOXNDQ�

XQWXN� SHUKLWXQJDQ� QHUDFD�PDVVD�� QHUDFD� SDQDV� GDQ� VSHVLILNDVL� DODW� GLOHQJNDSL�

GHQJDQ�NRGH�DODWQ\D��,QIRUPDVL�\DQJ�GLPDNVXGNDQ�VHSHUWL��XUDLDQ�SURVHV�GL�VHWLDS�

WDKDSDQ� GDQ� NRGH� DODW� GL� VHWLDS� DODW� \DQJ� GLJXQDNDQ�� SHUVDPDDQ� UHDNVL� \DQJ�

WHUMDGL�� SHUXEDKDQ� \DQJ� WHUMDGL�� NRQGLVL� RSHUDVL�� NRQYHUVL� UHDNVL�� \LHOG� DWDX�

VHOHNWLILWDV��MLND�PHOLEDWNDQ�UHDNVL�JDQGD���

R� %ORN�'LDJUDP�GDQ�)ORZVKHHW�

%ORN� 'LDJUDP�PHQJJDPEDUNDQ� DOLUDQ� SHUXEDKDQ� EDKDQ� EDNX� VDPSDL� PHQMDGL�

SURGXN�\DQJ�WHUMDGL�SDGD�DODW�DODW�XWDPD�VDMD��.RPSRVLVL�EDKDQ�EDNX��NRPSRVLVL�

SURGXN��NRQGLVL�RSHUDVL�VXKX�GDQ�WHNDQDQ��UHDNVL�NLPLD�\DQJ�WHUMDGL�KDUXV�WHUGDSDW�

GDODP�EORN�GLDJUDP��6HODLQ�LWX��PDVLQJ�PDVLQJ�DOLUDQ�KDUXV�GLEHUL�ODEHO��PLVDO��

)���)���)���GVW���/DEHO�\DQJ�DGD�SDGD�EORN�GLDJUDP�KDUXV�VDPD�GHQJDQ�ODEHO�\DQJ�

DGD�GL�WDEHO�SHUKLWXQJDQ�QHUDFD�PDVVD��

R� %DE�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�QHUDFD�PDVVD�SDGD�WLDS�XQLW�\DQJ�

PHQJDODPL�SHUXEDKDQ�SDGD�MXPODK�EDKDQ��
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R� %DE�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�QHUDFD�SDQDV�SDGD�SDGD�WLDS�XQLW�

DODW�\DQJ�PHOLEDWNDQ�UHDNVL�NLPLD�DWDX�SDGD�DODW�\DQJ�PHQJDODPL�SHUXEDKDQ�VXKX��

3DGD� WDKDSDQ� 6LGDQJ� 7XJDV� $NKLU� \DQJ� PHUXSDNDQ� ODQMXWDQ� GDUL� WDKDSDQ� 6HPLQDU�

.HPDMXDQ��VXEVWDQVL�PDNDODK�GLNHPEDQJNDQ�OHELK�ODQMXW�VHKLQJJD�PHQMDGL�SUD�UDQFDQJDQ�

SDEULN�\DQJ�PHOLSXWL��

D��0HQJKLWXQJ�VSHVLILNDVL�DODW�

E��0HUDQFDQJ� XQLW� XWLOLWDV� \DLWX� SHQJRODKDQ� DLU�� SHQ\HGLDDQ� OLVWULN� GDQ� XDS�� VHUWD�

SHQJRODKDQ�OLPEDK��

F��0HQJKLWXQJ�MXPODK�NHEXWXKDQ�EDKDQ�XWLOLWDV�

G��0HQJJDPEDU�WDWD�OHWDN�DODW�SURVHV�GDQ�WDWD�OHWDN�SDEULN��

H��0DQDMHPHQ�GDQ�VWUXNWXU�RUJDQLVDVL�

I�� $QDOLVLV� HNRQRPL� GDQ� NHOD\DNDQ� �SHPRGDODQ�� ELD\D� SURGXNVL�� GDQ� DQDOLVLV� UXJL� ODED�

VHUWD�SURILWDELOLWDV��

6HPXD� WDKDSDQ� NHJLDWDQ� GL� DWDV� GLEXDW� GDODP� %XNX�&DSVWRQH� 'HVLJQ� VHEDJDL� EDKDQ�

HYDOXDVL�SDGD�6LGDQJ�7XJDV�$NKLU���

$GDSXQ�LVL�GDUL�%XNX�&DSVWRQH�'HVLJQ�VHOHQJNDSQ\D�DGDODK��

x� %$%�,��3(1'$+8/8$1�

%DE� 3HQGDKXOXDQ� PHPXDW� ODWDU� EHODNDQJ� GDQ� WXMXDQ� SHQGLULDQ� SDEULN�� GDWD�

NHEXWXKDQ� SURGXN� DWDX� GDWD� LPSRU� SURGXN� VHODPD� �� WDKXQ� WHUDNKLU�� SUR\HNVL�

NHEXWXKDQ�SURGXN�WHUVHEXW�VHODPD�VHSXOXK�WDKXQ�EHURSHUDVL��GDWD�NDSDVLWDV�SDEULN�

VHMHQLV�\DQJ� WHODK�EHUGLUL� GDQ�GDWD�NHWHUVHGLDDQ� EDKDQ�EDNX��0HWRGH�SHUKLWXQJDQ�

SUR\HNVL� NHEXWXKDQ� SURGXN� GDSDW� PHQJJXQDNDQ� PHWRGH� /HDVW� 6TXDUH�� 5HJUHVL�

/LQLHU� DWDX� PHWRGH� ODLQQ\D�� 6HODQMXWQ\D� SHQHQWXDQ� NDSDVLWDV� SDEULN� GLDPELO�

EHUGDVDUNDQ� KDVLO� HYDOXDVL� WHUKDGDS� SUR\HNVL� NHEXWXKDQ� SURGXN�� NDSDVLWDV� SDEULN�

\DQJ� WHODK�EHUGLUL�GDQ�NHWHUVHGLDDQ�EDKDQ�EDNX��3DGD�EDJLDQ� LQL� MXJD�PHQ\DMLNDQ�
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SHQHQWXDQ� ORNDVL� SDEULN� \DQJ� GLOHQJNDSL� GHQJDQ� DODVDQ� \DQJ� MHODV� VHFDUD� WHRUL��

GLVHUWDL� GDWD� SHQGXNXQJ� VHVXDL� GHQJDQ� NRQGLVL� ORNDVL� WHPSDW� SDEULN� \DQJ� DNDQ�

GLGLULNDQ�GDQ�SHWD�ORNDVL�\DQJ�UHSUHVHQWDWLI��

x� %$%�,,�7,1-$8$1�3867$.$�

%DE� LQL� PHQFDNXS� XUDLDQ� OHQJNDS� WHQWDQJ� NHJXQDDQ� SURGXN�� NHWHUVHGLDDQ� EDKDQ�

EDNX��VSHVLILNDVL�EDKDQ�EDNX�GDQ�SURGXN�\DQJ�WHUGLUL�GDUL�VLIDW�ILVLN�GDQ�NLPLD�EDKDQ�

EDNX�GDQ�SURGXN��3DGD�EDJLDQ�LQL�GLXUDLNDQ�MXJD�PDFDP�PDFDP�SURVHV�\DQJ�GDSDW�

GLJXQDNDQ�GDQ�GHVNULSVL�SURVHV�PDVLQJ�PDVLQJ�VHFDUD�OHQJNDS��6HWLDS�SURVHV�\DQJ�

GLMHODVNDQ�KDUXV�GLOHQJNDSL�GHQJDQ�EORN�GLDJUDP�SURVHV�\DQJ�VWDQGDU�GDQ�EHUVXPEHU�

GDUL� SDWHQ� DWDX� NXWLSDQ� EXNX� UHIHUHQVL�� 6HWLDS� NXWLSDQ� \DQJ� GLDPELO� GDUL� EXNX�

UHIHUHQVL� ZDMLE� PHQXOLVNDQ� VXPEHUQ\D� GHQJDQ� IRUPDW� SHQXOLVDQ� VXPEHU� VHVXDL�

SDQGXDQ� SDGD� ODPSLUDQ�� %DE� ,,� GLWXWXS� GHQJDQ� WDEHO� SHUEDQGLQJDQ� SURVHV� GDQ�

NHSXWXVDQ� SHQHQWXDQ� SHPLOLKDQ� SURVHV� EHUGDVDUNDQ� DQDOLVLV� GDWD� SDGD� WDEHO�

SHUEDQGLQJDQ� \DQJ� GLVDMLNDQ�� 7DEHO� SHUEDQGLQJDQ� KDUXV� PHQDPSLONDQ� SDUDPHWHU�

SHPEDQGLQJ� VHOHQJNDS� PXQJNLQ� GDQ� GDWD� \DQJ� GDSDW� GLEDQGLQJNDQ� GHQJDQ�

PHQJJXQDNDQ�VDWXDQ�\DQJ�VDPD�VHSHUWL�EHULNXW��

R� %DKDQ� %DNX�� EDQGLQJNDQ� PHQJHQDL� NHPXUQLDQ�� KDUJD�� NHPXGDKDQ� GDODP�

PHPSHUROHKQ\D��ORNDO�LPSRU���

R� -HQLV� UHDNWRU�� EDQGLQJNDQ� WLSH� UHDNWRU� \DQJ� GLJXQDNDQ� ROHK� PDVLQJ�PDVLQJ�

SURVHV��

R� .RQGLVL�RSHUDVL��6XKX�GDQ�7HNDQDQ��

R� %DQGLQJNDQ�WHQWDQJ�NLQHWLND�GDQ�WHUPRGLQDPLND�VHSHUWL��ZDNWX�UHDNVL��NRQYHUVL��

\LHOG��VHOHNWLILWDV��HNVRWHUPLV�DWDX�HQGRWHUPLV��

R� %DQGLQJNDQ�WHQWDQJ�NHPXUQLDQ�SURGXN�VHUWD�OLPEDK�DWDX�SURGXN�VDPSLQJ�\DQJ�

GLKDVLONDQ��
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R� 'DQ�ODLQ�ODLQ�MLND�\DQJ�GLSHUOXNDQ�GDODP�PHQJDPELO�NHSXWXVDQ�SHPLOLKDQ�SURVHV��

x� %$%�,,,�5$1&$1*$1�3$%5,.�

R� %DJLDQ� LQL�PHQMHODVNDQ� XUDLDQ� SURVHV� \DQJ� WHODK� GLSLOLK� SDGD�%$%� ,,��8UDLDQ�

SURVHV�WHUGLUL�GDUL�SDOLQJ�WLGDN���WDKDSDQ�XWDPD�\DLWX��WDKDS�SHUVLDSDQ�EDKDQ�EDNX��

WDKDS� VLQWHVLV�� GDQ� WDKDS� SHPLVDKDQ� GDQ� SHPXUQLDQ� SURGXN�� 8UDLNDQ� VHWLDS�

WDKDSDQ� SURVHV� VHFDUD� GHWDLO� VHKLQJJD�PHPEHULNDQ� LQIRUPDVL� \DQJ� GLSHUOXNDQ�

XQWXN� SHUKLWXQJDQ� QHUDFD�PDVVD�� QHUDFD� SDQDV� GDQ� VSHVLILNDVL� DODW� GLOHQJNDSL�

GHQJDQ�NRGH�DODWQ\D��,QIRUPDVL�\DQJ�GLPDNVXGNDQ�VHSHUWL��XUDLDQ�SURVHV�GL�VHWLDS�

WDKDSDQ� GDQ� NRGH� DODW� GL� VHWLDS� DODW� \DQJ� GLJXQDNDQ�� SHUVDPDDQ� UHDNVL� \DQJ�

WHUMDGL�� SHUXEDKDQ� \DQJ� WHUMDGL�� NRQGLVL� RSHUDVL�� NRQYHUVL� UHDNVL�� \LHOG� DWDX�

VHOHNWLILWDV��MLND�PHOLEDWNDQ�UHDNVL�JDQGD���

R� %ORN�'LDJUDP�GDQ�)ORZVKHHW�

%ORN� 'LDJUDP�PHQJJDPEDUNDQ� DOLUDQ� SHUXEDKDQ� EDKDQ� EDNX� VDPSDL� PHQMDGL�

SURGXN�\DQJ�WHUMDGL�SDGD�DODW�DODW�XWDPD�VDMD��.RPSRVLVL�EDKDQ�EDNX��NRPSRVLVL�

SURGXN��NRQGLVL�RSHUDVL�VXKX�GDQ�WHNDQDQ��UHDNVL�NLPLD�\DQJ�WHUMDGL�KDUXV�WHUGDSDW�

GDODP�EORN�GLDJUDP��6HODLQ�LWX��PDVLQJ�PDVLQJ�DOLUDQ�KDUXV�GLEHUL�ODEHO��PLVDO��

)���)���)���GVW���/DEHO�\DQJ�DGD�SDGD�EORN�GLDJUDP�KDUXV�VDPD�GHQJDQ�ODEHO�\DQJ�

DGD�GL�WDEHO�SHUKLWXQJDQ�QHUDFD�PDVVD��

R� %DE�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�QHUDFD�PDVVD�SDGD�WLDS�XQLW�\DQJ�

PHQJDODPL�SHUXEDKDQ�SDGD�MXPODK�EDKDQ��

R� %DE�,,,�MXJD�PHQ\DMLNDQ�WDEHO�KDVLO�SHUKLWXQJDQ�QHUDFD�SDQDV�SDGD�SDGD�WLDS�XQLW�

DODW�\DQJ�PHOLEDWNDQ�UHDNVL�NLPLD�DWDX�SDGD�DODW�\DQJ�PHQJDODPL�SHUXEDKDQ�VXKX��

R� +DVLO�SHUKLWXQJDQ�VSHVLILNDVL�DODW�

0HPEHULNDQ�LQIRUPDVL�PHQJHQDL�LGHQWLILNDVL�GDQ�GDWD�GHVDLQ��,GHQWLILNDVL�WHUGLUL�

GDUL�� VNHWVD� DODW�� QDPD� DODW�� NRGH� DODW�� MXPODK�� GDQ� IXQJVL� DODW�� ,QIRUPDVL� GDWD�
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GHVDLQ� MXJD� GLFDQWXPNDQ� \DQJ� WHUGLUL� GDUL�� NRQGLVL� RSHUDVL�� NDSDVLWDV�YROXPH��

GLPHQVL� DODW� �GLDPHWHU�� SDQMDQJ�� WHEDO��� GDQ� EDKDQ� NRQVWUXNVL�� 3HQXOLVDQ�

VSHVLILNDVL� DODW� GLODNXNDQ� VHFDUD� EHUXUXWDQ� EHUGDVDUNDQ� XUXWDQ� SURVHV� SDGD�

IORZVKHHW��

R� +DVLO�SHUKLWXQJDQ�NHEXWXKDQ�EDKDQ�XWLOLWDV�PHOLSXWL�SHUKLWXQJDQ�NHEXWXKDQ��DLU��

VWHDP��PHGLD�SHPDQDV��OLVWULN��EDKDQ�EDNDU��GDQ�XGDUD��MLND�GLSHUOXNDQ���

R� 5DQFDQJDQ�XQLW�XWLOLWDV�PHOLSXWL�SHQJRODKDQ�DLU��SHQ\HGLDDQ�OLVWULN�GDQ�XDS��VHUWD�

SHQJRODKDQ�OLPEDK��6HEXWNDQ�GHQJDQ�MHODV�VXPEHU�DLU�\DQJ�GLJXQDNDQ��PLVDOQ\D�

GDUL�DLU�VXPXU��DLU�VXQJDL��DLU�GDQDX��DWDX�DLU�ODXW��%DJLDQ�LQL�KDUXV�PHQMHODVNDQ�

SURVHV� SHQJRODKDQ� DLU� \DQJ� GLOHQJNDSL� GHQJDQ� EORN� GLDJUDP�IORZVKHHW��

SHQJRODKDQ�DLU��

6HEXWNDQ� GHQJDQ� MHODV� OLPEDK� DSD� VDMD� \DQJ� GLKDVLONDQ� ROHK� SDEULN� PHOLSXWL�

OLPEDK�SDGDW��FDLU�PDXSXQ�JDV��%DJLDQ�LQL�KDUXV�PHQMHODVNDQ�SURVHV�SHQJRODKDQ�

OLPEDK�\DQJ�GLOHQJNDSL�GHQJDQ�EORN�GLDJUDP�IORZVKHHW�SHQJRODKDQ�OLPEDK��

R� 7DWD�OHWDN�DODW�SURVHV�GDQ�WDWD�OHWDN�SDEULN�

7DWD�OHWDN�DODW�GL�DUHD�SURVHV�GDQ�WDWD� OHWDN�SDEULN�\DQJ�PHOLSXWL�VHWLDS�DUHD�GL�

GDODP�SDEULN�KDUXV�GLDWXU�VHGHPLNLDQ�VHKLQJJD�VXVXQDQ�VHWLDS�DODW�GDQ�DUHD�WHUWDWD�

VHFDUD�HIHNWLI��HILVLHQ�GDQ�GDODP�ODOX�OLQWDV�\DQJ�DPDQ��7DWD�OHWDN�DODW�SURVHV�GDQ�

WDWD�OHWDN�SDEULN�GLEXDW�GHQJDQ�SDQGDQJDQ�DWDV�GDQ�PHQJJXQDNDQ�VNDOD�EHVDUDQ�

\DQJ�SURSRUVLRQDO�VHVXDL�GHQJDQ�KDVLO�SHUKLWXQJDQ�SDGD�VSHVLILNDVL�DODW��

R� 2UJDQLVDVL�SHUXVDKDDQ�

0HQDPSLONDQ�PHQJHQDL� RUJDQLVDVL� SHUXVDKDDQ� GDQ� JDPEDU� VWUXNWXU� RUJDQLVDVL�

SHUXVDKDDQ�� PLVDOQ\D�� OLQH� DQG� VWDII�� 6WUXNWXU� RUJDQLVDVL� SHUXVDKDDQ� DNDQ�

GLJXQDNDQ�MXJD�XQWXN�PHQ\XVXQ�VWUXNWXU�SHQJJDMLDQ��

�
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x� %$%�,9�$1$/,6,6�(.2120,�

%DE�$QDOLVLV�(NRQRPL�KDUXV�PHPEHULNDQ� LQIRUPDVL�PHQJHQDL�KDUJD�EDKDQ�EDNX��

KDUJD�SHQMXDODQ�GDQ�KDUJD� DODW� \DQJ�DNDQ�GLJXQDNDQ��+DUJD� DODW� \DQJ�GLJXQDNDQ�

DGDODK�KDUJD�WHUNLQL�DWDX�GDUL�UHIHUHQVL�KDUJD�DODW�\DQJ�NHPXGLDQ�GLKLWXQJ�NH�KDUJD�

GL� WDKXQ� DODW� WHUVHEXW� DNDQ� GLEHOL� GHQJDQ� PHQJJXQDNDQ� FRVW� LQGH[�� 3HUKLWXQJDQ�

GHQJDQ�PHQJJXQDNDQ�FRVW�LQGH[�GLEROHKNDQ�XQWXN�KDUJD�UHIHUHQVL�SDOLQJ�ODPD����

WDKXQ�WHUDNKLU��3HULRGH�DQDOLVLV�WHUKDGDS�ELD\D�SURGXNVL��SHQGDSDWDQ�DWDV�SHQMXDODQ��

GDQ�UXJL�ODED�GLODNXNDQ�VHODPD�VHSXOXK�WDKXQ�SDEULN�EHURSHUDVL��%LD\D�ELD\D�\DQJ�

GLKLWXQJ�SDGD�DQDOLVLV�HNRQRPL�\DLWX��ELD\D�SHPEHOLDQ�SHUDODWDQ��PRGDO�LQYHVWDVL��

KDVLO� SHQMXDODQ� SHU� WDKXQ�� ELD\D� SURGXNVL� SHU� WDKXQ�� ODED� EHUVLK� SHU� WDKXQ� GOO��

6HGDQJNDQ�DQDOLVLV�SURILWDELOLWDV�GLODNXNDQ�WHUKDGDS�EHEHUDSD�SDUDPHWHU�VHSHUWL�3D\�

2XW�7LPH��327���5HWXUQ�RQ�,QYHVWPHQW��52,���,QWHUQDO�5DWH�RI�5HWXUQ��,55���%UHDN�

(YHQ�3RLQW��%(3��GDQ�GLOHQJNDSL�GHQJDQ�NXUYD�%(3��

x� %$%�9�.(6,038/$1�

x� '$)7$5�3867$.$�

x� /$03,5$1�

/DPSLUDQ�WHUGLUL�GDUL��

R� /DPSLUDQ�$��3HUKLWXQJDQ�1HUDFD�0DVVD�

R� /DPSLUDQ�%��3HUKLWXQJDQ�1HUDFD�3DQDV�

R� /DPSLUDQ�&��3HUKLWXQJDQ�6SHVLILNDVL�$ODW�

R� /DPSLUDQ�'��3HUKLWXQJDQ�8WLOLWDV�

R� /DPSLUDQ�(��3HUKLWXQJDQ�(NRQRPL�

R� /DPSLUDQ�)��%LRGDWD�3HQXOLV�

�

�
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��� 3HUV\DUDWDQ�0DKDVLVZD�

0DKDVLVZD�\DQJ�PHQJDPELO�PDWD�NXOLDK�&DSVWRQH�'HVLJQ�KDUXV�PHPHQXKL�V\DUDW�EHULNXW�

LQL��

D��0DKDVLVZD�WHODK�PHQJDPELO�PDWD�NXOLDK�3HUDQFDQJDQ�3URVHV�.LPLD�GDQ�3HUDQFDQJDQ�

3DEULN�.LPLD��

E��0DKDVLVZD� WHODK�PHQJLVL� .DUWX� 5HQFDQD� 6WXGL� �.56�� XQWXN�PDWD� NXOLDK�&DSVWRQH�

'HVLJQ�PHODOXL�NRQVXOWDVL�GHQJDQ�3HPELPELQJ�$NDGHPLN��

F�� /DPD�ZDNWX�\DQJ�GLEHULNDQ�NHSDGD�PDKDVLVZD�XQWXN�GDSDW�PHQ\HOHVDLNDQ�&DSVWRQH�

'HVLJQ�SDOLQJ�FHSDW�DGDODK���VHPHVWHU�GDQ�SDOLQJ�ODPD�DGDODK���VHPHVWHU��

��� 3HODNVDQDDQ�%LPELQJDQ�

'DODP�SHODNVDQDDQ�&DSVWRQH�'HVLJQ�PDKDVLVZD�KDUXV�VHODOX�EHUNRQVXOWDVL�GHQJDQ�GRVHQ�

SHPELPELQJ��7LGDN�GLSHUNHQDQNDQ�PHQHPXL�GRVHQ�SHPELPELQJ�&DSVWRQH�'HVLJQ�KDQ\D�

SDGD� VDDW� PHPHUOXNDQ� WDQGD� WDQJDQ� XQWXN� GRNXPHQ� \DQJ� GLSHUOXNDQ�� 8QWXN� VHWLDS�

GRNXPHQ�\DQJ�GLKDVLONDQ��0DNDODK�6HPLQDU�.HPDMXDQ�GDQ�%XNX�&DSVWRQH�'HVLJQ��GDQ�

XQWXN�PHQGDSDWNDQ�SHUVHWXMXDQ�GRVHQ�SHPELPELQJ�VDDW�6HPLQDU�.HPDMXDQ�GDQ�6LGDQJ�

7XJDV�$NKLU��PDKDVLVZDK�KDUXV�WHODK�PHODNXNDQ�ELPELQJDQ�GHQJDQ�GRVHQ�SHPELPELQJ�

PLQLPDO�VHEDQ\DN����NDOL�\DQJ�WHUGLVWULEXVL�VHFDUD�SURSRVLRQDO�VDDW�SHQ\XVXQDQ�PDNDODK�

GDQ� VDDW� SHQ\XVXQDQ�EXNX�&DSVWRQH�'HVLJQ��.HJLDWDQ�ELPELQJDQ�GDQ�NRQVXOWDVL� KDUXV�

GDSDW�GLEXNWLNDQ�GHQJDQ�%HULWD�$FDUD�%LPELQJDQ��

��� .HJLDWDQ�&DSVWRQH�'HVLJQ�

'DODP� SHODNVDQDDQ� &DSVWRQH� 'HVLJQ�� PDKDVLVZD� PHODNXNDQ� NHJLDWDQ� EHUXSD�

PHQJXPSXONDQ�GDWD��PHQJDQDOLV�GDWD��PHQXOLVNDQ�UDQFDQJDQ�SDEULN�GDODP�PDNDODK�GDQ�

%XNX�&DSVWRQH�'HVLJQ��PHPEXDW�QDVNDK�GDODP�EHQWXN�SSW�XQWXN�SUHVHQWDVL�\DQJ�DNDQ�

GLVDPSDLNDQ� GDODP� EHQWXN� GLVNXVL� GDQ� WDQ\D� MDZDE� GL� 6HPLQDU�.HPDMXDQ� GDQ� 6LGDQJ�

7XJDV�$NKLU�
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��� 3LKDN�SLKDN�GDODP�SHODNVDQDDQ�&DSVWRQH�'HVLJQ�

D��0DKDVLVZD�� \DQJ� EHUVLIDW�PDQGLUL� DWDX� EHUNHORPSRN� GHQJDQ� MXPODK�PDKDVLVZD� SHU�

NHORPSRN�PDNVLPDO���RUDQJ��0DKDVLVZD�PHQGDIWDUNDQ�GLUL�NH�SURJUDP�VWXGL�PHODOXL�

%DJLDQ�$NDGHPLN��

E��'RVHQ�3HPELPELQJ��\DQJ�EHUWXJDV�PHPELPELQJ�SHQ\XVXQDQ�%XNX�&DSVWRQH�'HVLJQ�

GDQ�PHODSRUNDQ�KDVLO�UHNDSLWXODVL�PDKDVLVZD�ELPELQJDQQ\D�\DQJ�WHODK�GLVHWXMXL�XQWXN��

PHQGDIWDUNDQ� SURSRVDO�� PHPEXDW� PDNDODK� GDQ� PHQJLNXWL� 6HPLQDU� .HPDMXDQ� VHUWD�

PHQ\HOHVDLNDQ� %XNX� &DSVWRQH� 'HVLJQ� XQWXN� PHQJLNXWL� 6LGDQJ� 7XJDV� $NKLU� NH�

3URJUDP�6WXGL��

��� ,QGLNDWRU�3HQLODLDQ�

3HQLODLDQ� �DVVHVVPHQW�� GRVHQ� SHPELPELQJ� XQWXN� PDKDVLVZD� GLEXDW� VHVXDL� GHQJDQ�

NHWHQWXDQ�3URJUDP�6WXGL�7HNQLN�.LPLD�\DQJ�PHPXDW�NULWHULD�VHEDJDL�EHULNXW��

D�� 1LODL�%LPELQJDQ�\DQJ�WHUGLUL�GDUL��

x� .HDNWLIDQ�GDQ�SURJUHVV�UHSRUW��WHUFDQWXP�GDODP�EHULWD�DFDUD�ELPELQJDQ��

x� .HUMDVDPD�GDODP�WLP�

x� .HPDPSXDQ�EHUNRPXQLNDVL�

x� .HPDPSXDQ�SUREOHP�VROYLQJ�

E�� 1LODL�3HQJXMLDQ�\DQJ�WHUGLUL�GDUL�

x� 6XEVWDQVL��NHOHQJNDSDQ�GDQ�NHVHVXDLDQ� IRUPDW�SHQXOLVDQ�%XNX�&DSVWRQH�

'HVLJQ��

x� 3UHVHQWDVL��GDQ�NHPDPSXDQ�EHUNRPXQLNDVL�

x� 3HQJXDVDDQ�WHRUL�GDVDU��

x� 3HQJXDVDDQ�PDWHUL�%XNX�&DSVWRQH�'HVLJQ�

� �
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�

��� 3HPLOLKDQ�7RSLN��

7DKDS�SHUWDPD�GDODP�SHODNVDQDDQ�&DSVWRQH�'HVLJQ�DGDODK�PDKDVLVZD�PHQJDMXNDQ�WRSLN�

GDQ�GRVHQ�SHPELPELQJ�NH�3URJUDP�6WXGL�XQWXN�GLEHULNDQ�SHUVHWXMXDQ�GDODP�EHQWXN�6XUDW�

.HSXWXVDQ�� 6HODQMXWQ\D� PDKDVLVZD� PHPEXDW� SURSRVDO� XQWXN� GLDMXNDQ� NH� GRVHQ�

SHPELPELQJ� XQWXN� EHUGLVNXVL� GHQJDQ� PDKDVLVZD�WLP� SHQ\XVXQ� &DSVWRQH� 'HVLJQ�

PHQJHQDL� WRSLN� \DQJ� GLDMXNDQ� GDSDW� GLODNVDQDNDQ� DWDX� WLGDN�� 'RVHQ� MXJD� KDUXV�

PHPSHUWLPEDQJNDQ�EDKZD�SURSRVDO�\DQJ�GLXVXONDQ�PHPDQJ�IHDVLEOH�XQWXN�GLVHOHVDLNDQ�

GDODP�VDWX�VHPHVWHU�GHQJDQ�SHQJHUMDDQ�VHFDUD�PDQGLUL�PDXSXQ�EHUNHORPSRN��3URSRVDO�

\DQJ� GLDMXNDQ� KDUXV� GLVHUWDL� GHQJDQ� GDWD�GDWD� \DQJ� UHOHYDQ� GDQ� PHQGXNXQJ� DGDQ\D�

PDVDODK�WHUVHEXW�GHQJDQ�IRUPDW�SURSRVDO�VHVXDL�SDQGXDQ��6HWHODK�PHQGDSDW�SHUVHWXMXDQ�

SHPELPELQJ�PDND�SURSRVDO�GDSDW�GLDMXNDQ�NH�3URJUDP�6WXGL�PHODOXL�%LGDQJ�$NDGHPLN���

�

��� 3HPEXDWDQ�%XNX�&DSVWRQH�'HVLJQ�

3HPEXDWDQ�%XNX�&DSVWRQH�'HVLJQ�KDUXV�PHQJLNXWL�IRUPDW�GDQ�DWXUDQ�\DQJ�WHUWXDQJ�GDODP�

%XNX�3DQGXDQ� 3HQ\XVXQDQ�7XJDV�$NKLU� �WHUODPSLU�� GDQ� GLKDUDSNDQ� GDSDW� GLVHOHVDLNDQ�

GDODP�VDWX�VHPHVWHU��3HPEXDWDQ�%XNX�&DSVWRQH�'HVLJQ�WHUEDJL�PHQMDGL�GXD�WDKDSDQ�\DQJ�

KDUXV� GLVHOHVDLNDQ� VHEHOXP� 6HPLQDU� .HPDMXDQ� GL� WDKDS� SHUWDPD� GDQ� VHEHOXP� 6LGDQJ�

7XJDV�$NKLU� GL� WDKDS� NHGXD� GHQJDQ� VXEVWDQVL� PDNDODK� GDQ�&DSVWRQH�'HVLJQ� PDVLQJ�

PDVLQJ�WDKDSDQ�GLMHODVNDQ�GDODP�.HWHQWXDQ�8PXP�GL�DWDV���

0DKDVLVZD�KDUXV�VHODOX�PHODNXNDQ�ELPELQJDQ�GDQ�NRQVXOWDVL�GHQJDQ�'RVHQ�3HPELPELQJ�

GDODP�SHPEXDWDQ�PDNDODK�GDQ�%XNX�&DSVWRQH�'HVLJQ��-XPODK�ELPELQJDQ�DWDX�NRQVXOWDVL�

PLQLPDO�VHSXOXK�NDOL�PHQMDGL�V\DUDW�EDJL�PDKDVLVZD�XQWXN�PHQJLNXWL�6LGDQJ�7XJDV�$NKLU�
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&DSVWRQH�'HVLJQ��-XPODK�ELPELQJDQ�GDSDW�GLEDJL�VHFDUD�SURSRUVLRQDO�GLODNXNDQ�VHEHOXP�

6HPLQDU�.HPDMXDQ�GDQ�6LGDQJ�7XJDV�$NKLU���

��� 6LGDQJ�7XJDV�$NKLU�

3DGD� WDKDS� LQL� DNDQ� GLODNXNDQ� XML� GDQ� DQDOLVLV� WHUKDGDS� LVL� %XNX� &DSVWRQH� 'HVLJQ�

�VXEVWDQVL�� NHOHQJNDSDQ� GDQ� NHVHVXDLDQ� IRUPDW�� VHUWD� SHQJXDVDDQ�PDKDVLVZD� WHUKDGDS�

PDWHUL�&DSVWRQH�'HVLJQ�\DQJ�WHODK�GLNHUMDNDQ�VHFDUD�NHVHOXUXKDQ��8MLDQ�DNDQ�GLODNXNDQ�

GDODP� 6LGDQJ� 7XJDV�$NKLU�� GDQ� VHWLDS� PDKDVLVZD� DNDQ� GLXML� ROHK� VHNHORPSRN� GRVHQ�

SHQJXML�GDODP�EHQWXN�SUHVHQWDVL��GLVNXVL�GDQ�WDQ\D�MDZDE��
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3DQGXDQ�3HQXOLVDQ�SURSRVDO�LQL�GLEDJL�GDODP�WLJD�EDJLDQ�������DZDO������LVL��GDQ�����DNKLU��

��� %$*,$1�$:$/�

%DJLDQ�DZDO�3URSRVDO�WHUGLUL�DWDV��

D�� +DODPDQ�6DPSXO�

E�� +DODPDQ�-XGXO�

F�� +DODPDQ�3HQJHVDKDQ�

G�� 3UDNDWD�

H�� $EVWUDN�

I�� 'DIWDU�,VL�

J��'DIWDU�*DPEDU�

K��'DIWDU�7DEHO�

L��'DIWDU�/DPSLUDQ�

M��'DIWDU�6LPERO�

���� +DODPDQ�6DPSXO�

6HEDJDL�KDODPDQ�WHUGHSDQ�\DQJ�SHUWDPD�WHUEDFD�GDUL�VXDWX�NDU\D�LOPLDK��KDODPDQ�

VDPSXO� KDUXV� GDSDW� PHPEHULNDQ� LQIRUPDVL� VLQJNDW�� MHODV� GDQ� WLGDN� EHUPDNQD� JDQGD�

�DPELJX�� NHSDGD� SHPEDFD� WHQWDQJ� NDU\D� LOPLDK� WHUVHEXW� \DQJ� EHUXSD� MXGXO� FDSVWRQH�

GHVLJQ��LGHQWLWDV�SHQXOLV��LQVWLWXVL��GDQ�WDKXQ�SHQJHVDKDQ��.HWHQWXDQ�PHQJHQDL�SHQXOLVDQ�

KDODPDQ�VDPSXO�GDSDW�GLOLKDW�SDGD�/DPSLUDQ����

�

���� +DODPDQ�-XGXO�

6HFDUD�XPXP�LQIRUPDVL�\DQJ�GLEHULNDQ�SDGD�KDODPDQ�MXGXO�VDPD�GHQJDQ�KDODPDQ�

VDPSXO��WHWDSL�SDGD�KDODPDQ�MXGXO��GLFDQWXPNDQ�LQIRUPDVL�WDPEDKDQ��\DLWX�XQWXN�WXMXDQ�
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GDQ�GDODP�UDQJND�DSD�NDU\D�LOPLDK�LWX�GLEXDW��)RUPDW�KDODPDQ�MXGXO�GDSDW�GLOLKDW�SDGD�

/DPSLUDQ����

�

���� +DODPDQ�3HQJHVDKDQ�

+DODPDQ� SHQJHVDKDQ� EHUIXQJVL� XQWXN� PHQMDPLQ� NHDEVDKDQ� NDU\D� LOPLDK� DWDX�

SHUQ\DWDDQ� WHQWDQJ� SHQHULPDDQQ\D�� )RUPDW� KDODPDQ� SHQJHVDKDQ� GDSDW� GLOLKDW� SDGD�

/DPSLUDQ����

�

���� 3UDNDWD�

+DODPDQ�SUDNDWD�PHPXDW�SHQJDQWDU�VLQJNDW�DWDV�NDU\D�LOPLDK�GDQ�PHPXDW�XFDSDQ�

WHULPD� NDVLK� DWDX� SHQJKDUJDDQ� NHSDGD� VHPXD� SLKDN� \DQJ� WHODK� PHPEDQWX� GDODP�

SHQ\XVXQDQ�ODSRUDQ�DNKLU�&DSVWRQH�'HVLJQ���

�

���� $EVWUDN�

$EVWUDN� WHUGLUL� GDUL� ��NRPSRQHQ�XWDPD�\DLWX�� ODWDU�EHODNDQJ�� WXMXDQ��PHWRGH�GDQ�

NHVLPSXODQ��&RQWRK�DEVWUDN�GDSDW�GLOLKDW�GL�ODPSLUDQ��

�

���� 'DIWDU�,VL�

'DIWDU� LVL� PHPXDW� VHPXD� EDJLDQ� WXOLVDQ� EHVHUWD� QRPRU� KDODPDQ�PDVLQJ�PDVLQJ��

\DQJ� GLWXOLV� VDPD� GHQJDQ� LVL� \DQJ� EHUVDQJNXWDQ�� )RUPDW� GDIWDU� LVL� GDSDW� GLOLKDW� SDGD�

ODPSLUDQ��

�

��� %$*,$1�,6,�87$0$�

,VL�SURSRVDO�GLVDPSDLNDQ�GDODP�VHMXPODK�EDE��3HPEDJLDQ�EDE�GDUL�SHQGDKXOXDQ�VDPSDL�

NHVLPSXODQ�GLMHODVNDQ�VHEDJDL�EHULNXW��
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%DE�3HQGDKXOXDQ�PHPXDW�ODWDU�EHODNDQJ�GDQ�WXMXDQ�SHQGLULDQ�SDEULN��GDWD�NHEXWXKDQ�

SURGXN�DWDX�GDWD� LPSRU�SURGXN� VHODPD��� WDKXQ� WHUDNKLU�� SUR\HNVL� NHEXWXKDQ�SURGXN�

WHUVHEXW� VHODPD� VHSXOXK� WDKXQ� EHURSHUDVL�� GDWD� NDSDVLWDV� SDEULN� VHMHQLV� \DQJ� WHODK�

EHUGLUL� GDQ� GDWD� NHWHUVHGLDDQ� EDKDQ� EDNX�� 0HWRGH� SHUKLWXQJDQ� SUR\HNVL� NHEXWXKDQ�

SURGXN�GDSDW�PHQJJXQDNDQ�PHWRGH�/HDVW�6TXDUH��5HJUHVL�/LQLHU�DWDX�PHWRGH�ODLQQ\D��

6HODQMXWQ\D� SHQHQWXDQ� NDSDVLWDV� SDEULN� GLDPELO� EHUGDVDUNDQ� KDVLO� HYDOXDVL� WHUKDGDS�

SUR\HNVL�NHEXWXKDQ�SURGXN��NDSDVLWDV�SDEULN�\DQJ�WHODK�EHUGLUL�GDQ�NHWHUVHGLDDQ�EDKDQ�

EDNX��3DGD�EDJLDQ�LQL�MXJD�PHQ\DMLNDQ�SHQHQWXDQ�ORNDVL�SDEULN�\DQJ�GLOHQJNDSL�GHQJDQ�

DODVDQ�\DQJ� MHODV� VHFDUD� WHRUL�� GLVHUWDL� GDWD�SHQGXNXQJ� VHVXDL�GHQJDQ�NRQGLVL� ORNDVL�

WHPSDW�SDEULN�\DQJ�DNDQ�GLGLULNDQ�GDQ�SHWD�ORNDVL�\DQJ�UHSUHVHQWDWLI��

�

x� %$%�,,�7,1-$8$1�3867$.$�

%DE�LQL�PHQFDNXS�XUDLDQ�OHQJNDS�WHQWDQJ�NHJXQDDQ�SURGXN��NHWHUVHGLDDQ�EDKDQ�EDNX��

VSHVLILNDVL�EDKDQ�EDNX�GDQ�SURGXN�\DQJ�WHUGLUL�GDUL�VLIDW�ILVLN�GDQ�NLPLD�EDKDQ�EDNX�

GDQ� SURGXN�� 3DGD� EDJLDQ� LQL� GLXUDLNDQ� MXJD� PDFDP�PDFDP� SURVHV� \DQJ� GDSDW�

GLJXQDNDQ� GDQ� GHVNULSVL� SURVHV� PDVLQJ�PDVLQJ� VHFDUD� OHQJNDS�� 6HWLDS� SURVHV� \DQJ�

GLMHODVNDQ�KDUXV�GLOHQJNDSL�GHQJDQ�EORN�GLDJUDP�SURVHV�\DQJ�VWDQGDU�GDQ�EHUVXPEHU�

GDUL�SDWHQ�DWDX�NXWLSDQ�EXNX�UHIHUHQVL��6HWLDS�NXWLSDQ�\DQJ�GLDPELO�GDUL�EXNX�UHIHUHQVL�

ZDMLE�PHQXOLVNDQ� VXPEHUQ\D� GHQJDQ� IRUPDW� SHQXOLVDQ� VXPEHU� VHVXDL� SDQGXDQ�SDGD�

ODPSLUDQ��%DE�,,�GLWXWXS�GHQJDQ�WDEHO�SHUEDQGLQJDQ�SURVHV�GDQ�NHSXWXVDQ�SHQHQWXDQ�

SHPLOLKDQ� SURVHV� EHUGDVDUNDQ� DQDOLVLV� GDWD� SDGD� WDEHO� SHUEDQGLQJDQ� \DQJ� GLVDMLNDQ��

7DEHO� SHUEDQGLQJDQ� KDUXV� PHQDPSLONDQ� SDUDPHWHU� SHPEDQGLQJ� VHOHQJNDS�PXQJNLQ�

GDQ� GDWD� \DQJ� GDSDW� GLEDQGLQJNDQ� GHQJDQ� PHQJJXQDNDQ� VDWXDQ� \DQJ� VDPD� VHSHUWL�

EHULNXW��
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R� %DKDQ� %DNX�� EDQGLQJNDQ� PHQJHQDL� NHPXUQLDQ�� KDUJD�� NHPXGDKDQ� GDODP�

PHPSHUROHKQ\D��ORNDO�LPSRU���

R� -HQLV� UHDNWRU�� EDQGLQJNDQ� WLSH� UHDNWRU� \DQJ� GLJXQDNDQ� ROHK� PDVLQJ�PDVLQJ�

SURVHV��

R� .RQGLVL�RSHUDVL��6XKX�GDQ�7HNDQDQ��

R� %DQGLQJNDQ�WHQWDQJ�NLQHWLND�GDQ�WHUPRGLQDPLND�VHSHUWL��ZDNWX�UHDNVL��NRQYHUVL��

\LHOG��VHOHNWLILWDV��HNVRWHUPLV�DWDX�HQGRWHUPLV��

R� %DQGLQJNDQ�WHQWDQJ�NHPXUQLDQ�SURGXN�VHUWD�OLPEDK�DWDX�SURGXN�VDPSLQJ�\DQJ�

GLKDVLONDQ�

R� 'DQ�ODLQ�ODLQ�MLND�\DQJ�GLSHUOXNDQ�GDODP�PHQJDPELO�NHSXWXVDQ�SHPLOLKDQ�SURVHV��

�

7DEHO������&RQWRK�WDEHO�SHUEDQGLQJDQ�SURVHV�

3DUDPHWHU�3HPEDQGLQJ
��
0DFDP�0DFDP�3URVHV

��

1DPD�3URVHV��� 1DPD�3URVHV��� 1DPD�3URVHV���

%DKDQ�EDNX�XWDPD� +&O�

*O\FHURO�

+�62��

3XOS�

+�62��

3XOS�

)DVH� *DV� &DLU� &DLU�

+DUJD�UDWD�UDWD��5S�NJ�� �������� �������� ��������

.HWHUVHGLDDQ� ORNDO� ORNDO� ORNDO�

.DWDOLV� )H&O�� 9�2�� 9�2��

+DUJD��5S�NJ�� 7XOLV�KDUJD� 7XOLV�KDUJD� 7XOLV�KDUJD�

8PXU��7DKXQ�� �� �� ��

ʌE� �.J�P��� 7XOLV�GHQVLWDV�EXON� 7XOLV�GHQVLWDV�EXON� 7XOLV�GHQVLWDV�
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EXON�

5HDNWRU� � � �

7LSH�UHDNWRU� &675� )L[HG�%HG� .RORP�

)DVH�UHDNVL� 3DGDW�FDLU� JDV� JDV�

:DNWX�UHDNVL�ZDNWX�

WLQJJDO��PHQLW��

��� ��� ���

-HQLV�UHDNVL� HNVRWHUPLV� HQGRWHUPLV� HNVRWHUPLV�

.RQYHUVL����� ��� ��� ���

<LHOG����� ��� ��� ���

6HOHNWLILWDV� -LND�DGD� -LND�DGD� -LND�DGD�

.RQGLVL�2SHUDVL� � � �

6XKX��.�� ���� ���� ����

7HNDQDQ��EDU�� �� �� ��

.HPXUQLDQ�SURGXN����� � � �

3URGXN�VDPSLQJ� -LND�DGD� -LND�DGD� -LND�DGD�

/LPEDK�\DQJ�GLKDVLONDQ� -LND�DGD� -LND�DGD� -LND�DGD�

�

��� %$*,$1�$.+,5�

%DJLDQ�DNKLU�WHUGLUL�GDUL��

D��'DIWDU�3XVWDND�

E��/DPSLUDQ�

���� 'DIWDU�3XVWDND�

'DIWDU�3XVWDND�PHUXSDNDQ�GDIWDU�EDFDDQ�\DQJ�PHQMDGL�VXPEHU��DWDX�UHIHUHQVL�DWDX�DFXDQ�

GDODP�SHQXOLVDQ�VNULSVL��'DIWDU�SXVWDND�LQL�GDSDW�EHULVL�EXNX�WHNV��DUWLNHO�MXUQDO��PDMDODK��DWDX�
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VXUDW�NDEDU�GDQ�VHEDJDLQ\D��)RUPDW�SHQXOLVDQ�GDIWDU�SXVWDND�PHQJJXQDNDQ�VW\OH�,(((�VHSHUWL�

GLVDMLNDQ�SDGD�ODPSLUDQ��

�

���� /DPSLUDQ�
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SHQXOLVDQ�\DQJ�GLDWXU�DGDODK�VDPSDL�GHQJDQ�VXE�VXE�EDE��\DLWX�PHQJJXQDNDQ�DQJND�$UDE�

GHQJDQ�IRUPDW�P�Q�R��PLVDOQ\D���������WDQSD�WLWLN�VHWHODK�µ�¶���GHQJDQ�µ�¶�PHQ\DWDNDQ�VXE�

VXE�EDE�NH���SDGD�VXE�EDE�NH����0LVDOQ\D��

����6XE�EDE�'HUDMDW�.HVDWX�*XQDNDQ�KXUXI�NDSLWDO�GL�DZDO�NDWD��7LWOH�FDVH��
GDQ�EROG�

������6XE�EDE�'HUDMDW�NHGXD�%XWLU�\DQJ�3HUWDPD�

������6XE�EDE�'HUDMDW�NHGXD�%XWLU�\DQJ�.HGXD�

��������6XE�EDE�'HUDMDW�NHWLJD�%XWLU�\DQJ�3HUWDPD�

7LQJNDWDQ�6XE�EDE�PDNVLPDO���

.HWHQWXDQ�SHQXOLVDQ�XQWXN�VHWLDS�EDE�

��� 6HWLDS�%$%�GLPXODL�SDGD�KDODPDQ�EDUX��

��� 3HUSLQGDKDQ�DQWDU�EDE�WLGDN�SHUOX�GLEHUL�VLVLSDQ�KDODPDQ�NKXVXV��

��� 6XDWX�\DQJ�EXNDQ�PHUXSDNDQ�VXERUGLQDW�GDUL� MXGXO� WXOLVDQ�KDUXV�GLWXOLV�GHQJDQ�

VDQGL�EHULNXW��

x� %XOOHW� �� MLND� WLGDN� DNDQ� GLUXMXN� GL� EDJLDQ� ODLQ� GDUL�%XNX�&DSVWRQH�'HVLJQ��

EHQWXNQ\D�EHEDV��DVDONDQ�EHUXSD�EHQWXN�GDVDU��EXODW��NRWDN��WDQGD�PLQXV���GDQ�

NRQVLVWHQ�GDODP�NHVHOXUXKDQ�%XNX�&DSVWRQH�'HVLJQ��
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+XUXI��MLND�DNDQ�GLUXMXN�GL�EDJLDQ�ODLQ�GDUL�%XNX�&DSVWRQH�'HVLJQ��KDUXV�GLJXQDNDQ�KXUXI�

XQWXN� PHQJKLQGDUL� NHUDQFXDQ� GHQJDQ� SHQJJXQDDQ� DQJND� XQWXN� EDE� GDQ� 6XE� EDE��

%HQWXNQ\D�EHEDV��DVDONDQ�NRQVLVWHQ�GDODP�NHVHOXUXKDQ�%XNX�&DSVWRQH�'HVLJQ��&RQWRK��

D��DWDX�D��DWDX� �D��� ,QL�PHUXSDNDQ�GHUDMDW�WHUDNKLU��GDODP�DUWL�WLGDN�EROHK�PHPLOLNL�VXE�

SHULQFLDQ�GL�GDODPQ\D��

�

��� +DODPDQ�6DPSXO�

D�� +DODPDQ�6DPSXO�3URSRVDO�

+DODPDQ�6DPSXO�SURSRVDO�&DSVWRQH�'HVLJQ��VHFDUD�XPXP�PHPSXQ\DL�NDUDNWHULVWLN�

VHEDJDL�EHULNXW��

x� 6DPSXO� EDJLDQ� GHSDQ� SODVWLN� PLND� EHQLQJ� GDQ� EDJLDQ� EHODNDQJ� NHUWDV� EXIIDOR�

EHUZDUQD�ELUX��

x� 'LMLOLG�VSLUDO�ZDUQD�SXWLK�

&RQWRK�KDODPDQ�VDPSXO�SURSRVDO� DGD�GL�/DPSLUDQ���

E�� +DODPDQ�6DPSXO�%XNX�&DSVWRQH�'HVLJQ�

+DODPDQ� 6DPSXO� %XNX� &DSVWRQH� 'HVLJQ�� VHFDUD� XPXP�� PHPSXQ\DL� NDUDNWHULVWLN�

VHEDJDL�EHULNXW��

x� +DODPDQ�6DPSXO�6NULSVL� WHUEXDW�GDUL�NDUWRQ�WHEDO�GLODSLVL�NHUWDV�OLQHQ�+LWDP�SHNDW�

XQWXN�7HNQLN�.LPLD��

x� 6HPXD�KXUXI�GLFHWDN�GHQJDQ�WLQWD�NXQLQJ�HPDV�GHQJDQ�VSDVL�WXQJJDO��OLQH�VSDFLQJ�

 �VLQJOH��GDQ�XNXUDQ�VHVXDL�GHQJDQ�FRQWRK�GL�/DPSLUDQ���

x� 'LMLOLG�+DUG�&RYHU�VHVXDL�ZDUQD�\DQJ�GLVHEXWNDQ�GL�DWDV��

.HWHQWXDQ�+DODPDQ�6DPSXO�

���'LNHWLN�VLPHWULV�GL�WHQJDK��FHQWHU���-XGXO�WLGDN�GLSHUNHQDQNDQ�PHQJJXQDNDQ�

VLQJNDWDQ� GDQ� WLGDN� GLVXVXQ� GDODP� NDOLPDW� WDQ\D� VHUWD� WLGDN� SHUOX� GLWXWXS�

GHQJDQ�WDQGD�EDFD�DSD�SXQ��

/RJR�8-���/RJR�8QLYHUVLWDV�-D\DED\D�GHQJDQ�GLDPHWHU�����FP�GDQ�GLFHWDN�GHQJDQ�

ZDUQD�HPDV�

���,QIRUPDVL�\DQJ�GLFDQWXPNDQ�SDGD�SXQJJXQJ�KDODPDQ�VDPSXO�DGDODK��6NULSVL��1R�

3RNRN�0DKDVLVZD�� GDQ� MXGXO�6NULSVL�� ,QIRUPDVL� \DQJ� GLFDQWXPNDQ� VHOXUXKQ\D�

PHQJJXQDNDQ�KXUXI�EHVDU��GHQJDQ� MHQLV�KXUXI�7LPHV�1HZ�5RPDQ����SRLQ��GDQ�

GLWXOLV� GL� WHQJDK� SXQJJXQJ� KDODPDQ� VDPSXO� �FHQWHU� DOLJQPHQW��� GHQJDQ� MDUDN�

WLGDN� OHELK� GDUL� �� FP� GDUL� WHSL� NLUL� GDQ� WHSL� NDQDQ� SXQJJXQJ� EXNX�&DSVWRQH�



� ���

'HVLJQ��

���+DODPDQ�VDPSXO�PXND�WLGDN�EROHK�GLEHUL�VLNX�EHVL�SDGD�XMXQJ�XMXQJQ\D��
�

��� +DODPDQ�-XGXO�

+DODPDQ�-XGXO�SURSRVDO�GDQ�%XNX�&DSVWRQH�'HVLJQ��VHFDUD�XPXP��DGDODK�VHEDJDL�EHULNXW��

D�� )RUPDW� +DODPDQ� -XGXO� VDPD� GHQJDQ� +DODPDQ� 6DPSXO�� KDQ\D� DGD� SHQDPEDKDQ�

NHWHUDQJDQ�WXMXDQ�GLVXVXQQ\D�SURSRVDO��PDNDODK��DWDX�%XNX�&DSVWRQH�'HVLJQ��

E�� 6HPXD�KXUXI�GLWXOLV�GHQJDQ�VSDVL�WXQJJDO��OLQH�VSDFLQJ� �VLQJOH��GDQ�XNXUDQ�VHVXDL�VHSHUWL�

IRUPDW�SDGD�/DPSLUDQ��

�

��� +DODPDQ�3HUQ\DWDDQ�2ULVLQDOLWDV�

+DODPDQ� 3HUQ\DWDDQ�2ULVLQDOLWDV� GLWXOLV� GHQJDQ� VSDVL� JDQGD� �OLQH� VSDFLQJ� � GRXEOH��� WLSH�

7LPHV�1HZ�5RPDQ����SRLQ�GHQJDQ�SRVLVL�GL�WHQJDK�WHQJDK�KDODPDQ��FHQWHU�DOLJQPHQW��VHVXDL�

GHQJDQ�FRQWRK�SDGD�ODPSLUDQ��

�

��� +DODPDQ�3HQJHVDKDQ�

+DODPDQ�3HQJHVDKDQ�SURSRVDO��PDNDODK�GDQ�ODSRUDQ�GLWXOLV�GHQJDQ�GHQJDQ�VSDVL�WXQJJDO��OLQH�

VSDFLQJ� �VLQJOH���WLSH�7LPHV�1HZ�5RPDQ����SRLQ�VHVXDL�GHQJDQ�IRUPDW�SDGD�ODPSLUDQ��

�

��� 3UDNDWD�

+DODPDQ�SUDNDWD�VHFDUD�XPXP�DGDODK�VHEDJDL�EHULNXW��

D�� 6HPXD�KXUXI�GLWXOLV�GHQJDQ�WLSH�7LPHV�1HZ�5RPDQ����SRLQ��VSDVL������OLQH�VSDFLQJ� �����

OLQHV��GDQ�XNXUDQ�VHVXDL�GHQJDQ�FRQWRK�SDGD�/DPSLUDQ����

E�� -XGXO�SUDNDWD�GLWXOLV�GHQJDQ�WLSH�7LPHV�1HZ�5RPDQ����SRLQ��GLFHWDN�WHEDO�GDQ�KXUXI�EHVDU��

F�� 8UXWDQ�SLKDN�SLKDN�\DQJ�GLEHUL�XFDSDQ�WHULPD�NDVLK�GLPXODL�GDUL�SLKDN�OXDU��ODOX�NHOXDUJD�

DWDX�WHPDQ��

G�� -DUDN�DQWDUD�MXGXO�GDQ�LVL�.DWD�3HQJDQWDU�8FDSDQ�7HULPD�.DVLK�DGDODK���[���VSDVL��

�

��� $EVWUDN�

.HWHQWXDQ�SHQXOLVDQ�$EVWUDN�DGDODK�VHEDJDL�EHULNXW��

D�� $EVWUDN�DGDODK�ULQJNDVDQ�DWDX�LQWL�DWDX�LNKWLVDU�GDUL�SURSRVDO�DWDX�%XNX�&DSVWRQH�'HVLJQ�

\DQJ�WHUGLUL�GDUL���NRPSRQHQ�\DLWX��ODWDU�EHODNDQJ��WXMXDQ��PHWRGRORJL�GDQ�NHVLPSXODQ��

E�� 0LQLPXP����NDWD�GDQ�PDNVLPXP�����NDWD�GDODP�VDWX�SDUDJUDI��GLNHWLN�GHQJDQ�WLSH�

7LPHV�1HZ�5RPDQ����SRLQ��VSDVL�WXQJJDO��OLQH�VSDFLQJ� �VLQJOH���
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F�� 6HPXD�LVWLODK�DVLQJ��NHFXDOL�QDPD��GLFHWDN�PLULQJ��LWDOLF���&RQWRK�$EVWUDN�GDSDW�GLOLKDW�

SDGD�/DPSLUDQ����

G�� ,VL� DEVWUDN� PHPXDW� UHVXPH� \DQJ� WHUGLUL� GDUL� ODWDU� EHODNDQJ�� PDNVXG� GDQ� WXMXDQ��

PHWRGRORJL�GDQ�KDVLO�\DQJ�GLSHUROHK��

�

���� 'DIWDU�,VL�
+DODPDQ�GDIWDU�LVL�%XNX�&DSVWRQH�'HVLJQ�VHFDUD�XPXP�DGDODK�VHEDJDL�EHULNXW��

D�� 6HPXD�KXUXI�GLWXOLV�GHQJDQ�WLSH�7LPHV�1HZ�5RPDQ����SRLQ�GHQJDQ�VSDVL�WXQJJDO��OLQH�

VSDFLQJ� �VLQJOH���

E�� .KXVXV�XQWXN�MXGXO�WLDS�EDE�GLWXOLV�GHQJDQ�7LPHV�1HZ�5RPDQ����SRLQ��GLFHWDN�WHEDO�GDQ�

KXUXI�EHVDU��NDSLWDO���)RUPDW�GDIWDU�LVL�GDSDW�GLOLKDW�SDGD�ODPSLUDQ��

F�� -DUDN�DQWDUD�MXGXO�GHQJDQ�LVL�GDIWDU�LVL�DGDODK���VSDVL��

�

���� 'DIWDU�7DEHO��'DIWDU�*DPEDU��GDQ�'DIWDU�/DLQ�
.HWHQWXDQ� SHQXOLVDQ� 'DIWDU� *DPEDU� %XNX�&DSVWRQH�'HVLJQ� VHFDUD� XPXP� DGDODK� VHEDJDL�

EHULNXW��

D�� 6HPXD�KXUXI�GLWXOLV� GHQJDQ� WLSH�7LPHV�1HZ�5RPDQ� ���SRLQ�GDODP�VSDVL� WXQJJDO� �OLQH�

VSDFLQJ� �VLQJOH��VHVXDL�GHQJDQ�FRQWRK�SDGD�/DPSLUDQ����

E�� .KXVXV�XQWXN�MXGXO�'DIWDU�*DPEDU�GLWXOLV�GHQJDQ�WLSH�7LPHV�1HZ�5RPDQ����SRLQ��GLFHWDN�

WHEDO�GDQ�KXUXI�EHVDU��NDSLWDO���

�

���� ,VL�%XNX�&DSVWRQH�'HVLJQ�
%DJLDQ� WXEXK�SRNRN� PHPXDW� XUDLDQ�SHQMDEDUDQ�DQDOLVLV� \DQJ� GLODNXNDQ� ROHK� SHQXOLV��

3HQMDEDUDQ� PHQFDNXS� SHQGDKXOXDQ�� WLQMDXDQ� SXVWDND�� SHUDQFDQJDQ� SDEULN�� SHUKLWXQJDQ�

HNRQRPL�GDQ�NHVLPSXODQ��

�

���� 7DEHO�GDQ�*DPEDU�
<DQJ�WHUJRORQJ�JDPEDU�DGDODK�JDPEDU��JUDILN��GDQ�GLDJUDP��.HWHQWXDQ�SHPEXDWDQ�WDEHO�GDQ�

JDPEDU�DGDODK�VHEDJDL�EHULNXW��

D�� *DPEDU�� JUDILN�� GDQ� GLDJUDP� GLEHUL� QDPD� SDGD� EDJLDQ� EDZDK� JDPEDU� GHQJDQ� SRVLVL�

WHQJDK�FHQWHU�PHQJJXQDNDQ�KXUXI�EHVDU�GL�DZDO�NDWD��WLWOH�FDVH���

E�� 7DEHO�GLEHUL�QDPD�SDGD�EDJLDQ�DWDV�WDEHO�GHQJDQ�SRVLVL�GDUL�NLUL�PHQJJXQDNDQ�KXUXI�EHVDU�

GL�DZDO�NDWD��WLWOH�FDVH���
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F�� 7DEHO�GDQ�JDPEDU�GLWHPSDWNDQ�GL�DQWDUD�EDJLDQ�WHNV�\DQJ�SDOLQJ�EDQ\DN�PHPEDKDVQ\D��

7DEHO�GDQ�JDPEDU�KDUXV�GLEXDW�VHGHPLNLDQ�UXSD�VHKLQJJD�GDSDW�EHUGLUL�VHQGLUL��DJDU�GDSDW�

GLPHQJHUWL�ROHK�SHPEDFD�WDQSD�PHPEDFD�NHWHUDQJDQ�GDODP�WHNV��

G�� -LND�WDEHO�GLWXOLV�GDODP�SRVLVL�ODQGVNDS��VLVL�DWDV�WDEHO�DGDODK�VLVL�\DQJ�GLMLOLG��

H�� 7DEHO�GDQ�JDPEDU�VHODOX�VLPHWULV�GL�WHQJDK��FHQWHU��WHUKDGDS�KDODPDQ��

I�� 3HPEHULDQ� QRPRU� WDEHO� GDQ� JDPEDU� KDUXV�PHQ\HUWDNDQ� QRPRU� EDE� WDEHO� GDQ� JDPEDU�

WHUVHEXW�EHUDGD��0LVDOQ\D�7DEHO������EHUDUWL�WDEHO�SHUWDPD�\DQJ�DGD�GL�EDE����-LND�GDODP�

VXDWX�%XNX�&DSVWRQH�'HVLJQ�KDQ\D�WHUGDSDW����VDWX��EXDK�WDEHO�DWDX�JDPEDU��PDND�WLGDN�

SHUOX�GLEHUL�QRPRU��

J�� 'DIWDU� QRWDVL� GDQ� GDIWDU� VLQJNDWDQ� GLWXOLV� GHQJDQ� KXUXI� DVOLQ\D� �WLGDN� GLEXDW� NDSLWDO�

DWDXSXQ� ORZHUFDVH�� GDQ� GLVXVXQ� EHUGDVDUNDQ� DEMDG�� 3HQXOLVDQQ\D� GLXUXWNDQ� GDUL� KXUXI�

NHFLO��KXUXI�EHVDU��GDQ�VLPERO��FRQWRK���D��%��"��

K�� 3HQXOLVDQ�MXGXO�WDEHO�GDQ�JDPEDU���

x� 7DEHO��MXGXO�GLWXOLV�GL�DWDV�WDEHO��UDWD�NLUL�DWDX�VLPHWULV�GL�WHQJDK��FHQWHU��EHUMDUDN�����

VSDVL�WHUKDGDS�WDEHO�\DQJ�EHUVDQJNXWDQ��-XGXO�WDEHO�GLWXOLV�ODQJVXQJ�PHQJLNXWL�QRPRU�

WDEHOQ\D��

x� *DPEDU��MXGXO�GLWXOLV�GL�EDZDK�JDPEDU�EHUMDUDN�����VSDVL��VLPHWULV��FHQWHU��WHUKDGDS�

JDPEDU� \DQJ� EHUVDQJNXWDQ�� -XGXO� JDPEDU� GLWXOLV� ODQJVXQJ� PHQJLNXWL� QRPRU�

JDPEDUQ\D��

L�� 3HQXOLVDQ�VXPEHU�JDPEDU�GDQ�WDEHO��

x� 7DEHO��VXPEHU�WDEHO��MLND�EXNDQ�RODKDQ�VHQGLUL��GLWXOLV�GL�EDJLDQ�EDZDK�WDEHO�EHUMDUDN�

����VSDVL�GDUL�WDEHO��KXUXI�WHJDN�WLSH�7LPHV�1HZ�5RPDQ����SRLQ���6XPEHU�\DQJ�VXGDK�

GLRODK�OHELK�ODQMXW�SHUOX�GLEHUL�FDWDWDQ�´WHODK�GLRODK�NHPEDOL´��

x� *DPEDU�� VXPEHU� JDPEDU� �MLND�EXNDQ� RODKDQ� VHQGLUL�� KDUXV� GLWXOLV� GL� EDJLDQ� EDZDK�

MXGXO�JDPEDU�EHUMDUDN�����VSDVL�GDUL�MXGXO�JDPEDU��KXUXI�WHJDN�WLSH�7LPHV�1HZ�5RPDQ�

��� SRLQ��� 6XPEHU� \DQJ� VXGDK� GLRODK� OHELK� ODQMXW� SHUOX� GLEHUL� FDWDWDQ� ´WHODK� GLRODK�

NHPEDOL´��

x� 3HOHWDNDQ� WDEHO� DWDX�JDPEDU��EHUMDUDN� WLJD�VSDVL� VHWHODK� WHNV��3HQXOLVDQ� WHNV� VHWHODK�

WDEHO�DWDX�JDPEDU�GLODQMXWNDQ�GHQJDQ�MDUDN�����VSDVL�GDUL�EDULV�WHUDNKLU�MXGXO�JDPEDU��

M�� $SDELOD� MXGXO� JDPEDU� DWDX� WDEHO�PHOHELKL� VDWX� EDULV�� SHQXOLVDQQ\D� VLPHWULV� GL� WHQJDK�

�FHQWHU��GDQ�GLNHWLN�GHQJDQ�VDWX�VSDVL��

N�� -LND�WDEHO�GDQ�JDPEDU�WHUODOX�SDQMDQJ��GDSDW�GLSXWXV�GDQ�GLODQMXWNDQ�GHQJDQ�PHQJHWLNNDQ�

QRPRUQ\D�GDQ�NHWHUDQJDQ�³VDPEXQJDQ´�GDODP�WDQGD�NXUXQJ��
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O�� -LND�WDEHO�GDQ�JDPEDU�WHUODOX�OHEDU��WHUGDSDW�EHEHUDSD�NHWHQWXDQ�VHEDJDL�EHULNXW��

x� GLWHPSDWNDQ�VHFDUD�PHPDQMDQJ�GL�KDODPDQ�WHUVHQGLUL��

x� GLWHPSDWNDQ�SDGD�NHUWDV�OHEDU�NHPXGLDQ�GLOLSDW�DJDU�WLGDN�PHOHELKL�IRUPDW�NHUWDV��

x� GLSHUNHFLO�XNXUDQQ\D�VHVXDL�IRUPDW�%XNX�&DSVWRQH�'HVLJQ��WHWDSL�XNXUDQ�KXUXI�\DQJ�

WHUFDQWXP�GL�GDODPQ\D�WLGDN�EROHK�OHELK�NHFLO�GDUL����SRLQ��XNXUDQ�VHEHQDUQ\D���

�

���� 3HUVDPDDQ�5HDNVL�DWDX�3HUVDPDDQ�0DWHPDWLND�

6HPXD�SHUVDPDDQ�GLWXOLV�GHQJDQ�WDEXODVL�����FP�GDUL�NLUL�GDQ�KDUXV�PHPSXQ\DL�QRPRU�\DQJ�

GLOHWDNNDQ�GL�VHEHODKQ\D�GDQ�UDWD�NDQDQ�WHUKDGDS�EDWDV�NDQDQ�SHQJHWLNDQ��

&RQWRK��

D���E[� �\�� � � � � � � � ������

.HWHUDQJDQ����DUWLQ\D�SHUVDPDDQ�LWX�GLWXOLV�SDGD�EDE����VHGDQJNDQ���DUWLQ\D�SHUVDPDDQ�LWX�

DGDODK�SHUVDPDDQ�SHUWDPD�\DQJ�GLWXOLV�SDGD�EDE�WHUVHEXW��

ଶܰ ൅ ଶܪ ՜ �ଷܪܰ � � � � � � � ������

.HWHUDQJDQ����DUWLQ\D�SHUVDPDDQ�LWX�GLWXOLV�SDGD�EDE����VHGDQJNDQ���DUWLQ\D�SHUVDPDDQ�LWX�

DGDODK�SHUVDPDDQ�NHGXD�\DQJ�GLWXOLV�SDGD�EDE�WHUVHEXW��3HUKDWLNDQ�SHQXOLVDQ�VHQ\DZD�NLPLD�

KDUXV�VHVXDL�GHQJDQ�NHWHQWXDQ��FRQWRK�PHQXOLV�UXPXV�NLPLD�\DQJ�VDODK��1+���

�

���� $QJND�GDQ�6DWXDQ�
3HQXOLVDQ�DQJND�PHQJLNXWL�SHUDWXUDQ�\DQJ�EHUODNX�SDGD�3HGRPDQ�(MDDQ�\DQJ�'LVHPSXUQDNDQ�

HGLVL�WHUEDUX��

D�� %LODQJDQ� KDUXV� GLNHWLN� GHQJDQ� DQJND�� PLVDOQ\D� ��� J� EDKDQ�� NHFXDOL� SDGD� SHUPXODDQ�

NDOLPDW��DQJND�KDUXV�GLHMD���6HSXOXK�JUDP�EDKDQ�

E�� %LODQJDQ�GHVLPDO�GLWDQGDL�GHQJDQ�NRPD��EXNDQ�WLWLN��PLVDOQ\D�PDVVD�WHOXU������J��

F�� 6DWXDQ� \DQJ� GLSDNDL� VHGDSDW�GDSDWQ\D� VDWXDQ� 6�� GDQ� GLQ\DWDNDQ� GHQJDQ� VLQJNDWDQ�

UHVPLQ\D�WDQSD�WLWLN�VL�EHODNDQJQ\D��PLVDOQ\D�P��J��NJ��FDO��

�

���� 'DIWDU�3XVWDND�
'DIWDU� 3XVWDND�PHUXSDNDQ� GDIWDU� EDFDDQ� \DQJ� PHQMDGL� VXPEHU�� DWDX� UHIHUHQVL� DWDX� DFXDQ�

GDODP�SHQXOLVDQ�%XNX�&DSVWRQH�'HVLJQ��'DIWDU� SXVWDND� LQL� GDSDW� EHULVL� EXNX� WHNV�� DUWLNHO�

MXUQDO��PDMDODK��DWDX�VXUDW�NDEDU�GDQ�VHEDJDLQ\D��3HQXOLVDQ�GDIWDU�SXVWDND�WLGDN�GLWXOLV�VHFDUD�

PDQXDO�� PHODLQNDQ�PHQJJXQDNDQ� UHIHQFHV� PDQDJHU� VHSHUWL��(QGQRWH�� 5HIZRUN��0HQGHOH\��

DWDX�SDOLQJ�WLGDN�PHQJJXQDNDQ�0LFURVRIW�:RUG�5HIHUHQFHV�0DQDJHU��)RUPDW�SHQXOLVDQ�GDIWDU�
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SXVWDND� GHQJDQ� ,(((� GDSDW� GLOLKDW� SDGD� ODPSLUDQ��0LQLPDO� MXPODK� GDIWDU� SXVWDND� VDPSDL�

GHQJDQ�VHOHVDL�%XNX�&DSVWRQH�'HVLJQ�DGDODK����EXDK��

�

���� /DPSLUDQ�
.HWHQWXDQ�SHPEXDWDQ�ODPSLUDQ�DGDODK�VHEDJDL�EHULNXW��

D�� 1RPRU�GDQ� MXGXO� ODPSLUDQ�GLWXOLV� GL� VXGXW� NDQDQ�DWDV�KDODPDQ� �ULJKW�DOLJQHG�� GHQJDQ�

KXUXI�WHJDN�WLSH�7LPHV�1HZ�5RPDQ����SRLQ��

E�� -XGXO� ODPSLUDQ�GLNHWLN�GDODP�VDWX�EDULV�PHQJJXQDNDQ�KXUXI�NDSLWDO�GL�DZDO�NDWD� �WLWOH�

FDVH���

F�� 3HQRPRUDQ� KDODPDQ� PHUXSDNDQ� NHODQMXWDQ� GDUL� KDODPDQ� VHEHOXPQ\D� WDQSD� VLPERO�

DSDSXQ��

� �



� ���

/$03,5$1����)250$7�)250$7�

�

�

�
81,9(56,7$6�-$<$%$<$�

�8.85$1����7,0(6�1(:�520$1��
�
�

-8'8/�
�

�8.85$1����7,0(6�1(:�520$1��
�
�
�
�

352326$/�&$36721(�'(6,*1�
�8.85$1����7,0(6�1(:�520$1��

2OHK�

�
1$0$�0$+$6,6:$���
12�32.2.�0+6���

�
1$0$�0$+$6,6:$����
12�32.2.�0+6���

�8.85$1����7,0(6�1(:�520$1��
�
�

352*5$0�678',�7(.1,.�.,0,$��
)$.8/7$6�7(.12/2*,�,1'8675,�

�
�
�

-$.$57$�
%8/$1��7$+81�

�8.85$1����7,0(6�1(:�520$1��

�

� �

)RUPDW�+DODPDQ�6DPSXO�3URSRVDO�&DSWRQH�'HVLJQ�



� ���

�

�
81,9(56,7$6�-$<$%$<$�

�8.85$1����7,0(6�1(:�520$1��
�
�

-8'8/�
�

�8.85$1����7,0(6�1(:�520$1��
�
�
�
�

0$.$/$+�&$36721(�'(6,*1�
�8.85$1����7,0(6�1(:�520$1��

2OHK�

�
1$0$�0$+$6,6:$���
12�32.2.�0+6���

�
1$0$�0$+$6,6:$����
12�32.2.�0+6���

�8.85$1����7,0(6�1(:�520$1��
�
�

352*5$0�678',�7(.1,.�.,0,$��
)$.8/7$6�7(.12/2*,�,1'8675,�

�
�
�

-$.$57$�
%8/$1��7$+81�

�8.85$1����7,0(6�1(:�520$1��

� �

)RUPDW�+DODPDQ�6DPSXO�0DNDODK�&DSVWRQH�'HVLJQ�



� ���

�

�
81,9(56,7$6�-$<$%$<$�

�8.85$1����7,0(6�1(:�520$1��
�
�

-8'8/�
�

�8.85$1����7,0(6�1(:�520$1��
�
�
�
�

/$325$1�&$36721(�'(6,*1�
�8.85$1����7,0(6�1(:�520$1��

2OHK�

�
1$0$�0$+$6,6:$���
12�32.2.�0+6���

�
1$0$�0$+$6,6:$����
12�32.2.�0+6���

�8.85$1����7,0(6�1(:�520$1��
�
�

352*5$0�678',�7(.1,.�.,0,$��
)$.8/7$6�7(.12/2*,�,1'8675,�

�
�
�

-$.$57$�
%8/$1��7$+81�

�8.85$1����7,0(6�1(:�520$1��

� �

)RUPDW�+DODPDQ�6DPSXO�%XNX�/DSRUDQ�&DSVWRQH�'HVLJQ�



� ���

�
�

-8'8/�
�

�8.85$1����7,0(6�1(:�520$1��
�
�

352326$/�&$36721(�'(6,*1�
�

�8.85$1����7,0(6�1(:�520$1��
�

�
81,9(56,7$6�-$<$%$<$�

�8.85$1����7,0(6�1(:�520$1��
�

'LDMXNDQ�VHEDJDL�V\DUDW�XQWXN�PHPSHUROHK�JHODU�6DUMDQD�7HNQLN�

�

2OHK�

�
1$0$�0$+$6,6:$���
12�32.2.�0+6���

�
1$0$�0$+$6,6:$����
12�32.2.�0+6���

�8.85$1����7,0(6�1(:�520$1��
�
�

352*5$0�678',�7(.1,.�.,0,$��
)$.8/7$6�7(.12/2*,�,1'8675,�

�
�
�

-$.$57$�
%8/$1��7$+81�

�8.85$1����7,0(6�1(:�520$1��

� �

)RUPDW�+DODPDQ�-XGXO�3URSRVDO�&DSVWRQH�'HVLJQ�



� ���

�
�

-8'8/�
�

�8.85$1����7,0(6�1(:�520$1��
�
�

0$.$/$+�&$36721(�'(6,*1�
�8.85$1����7,0(6�1(:�520$1��

�

�
81,9(56,7$6�-$<$%$<$�

�8.85$1����7,0(6�1(:�520$1��
�

'LDMXNDQ�VHEDJDL�V\DUDW�XQWXN�PHPSHUROHK�JHODU�6DUMDQD�7HNQLN�

�

2OHK�

�
1$0$�0$+$6,6:$���
12�32.2.�0+6���

�
1$0$�0$+$6,6:$����
12�32.2.�0+6���

�8.85$1����7,0(6�1(:�520$1��
�
�

352*5$0�678',�7(.1,.�.,0,$��
)$.8/7$6�7(.12/2*,�,1'8675,�

�
�
�

-$.$57$�
%8/$1��7$+81�

�8.85$1����7,0(6�1(:�520$1��

� �

)RUPDW�+DODPDQ�-XGXO�0DNDODK�&DSVWRQH�'HVLJQ�



� ���

�
�

-8'8/�
�

�8.85$1����7,0(6�1(:�520$1��
�
�

/$325$1�&$36721(�'(6,*1�
�8.85$1����7,0(6�1(:�520$1��

�

�
81,9(56,7$6�-$<$%$<$�

�8.85$1����7,0(6�1(:�520$1��
�

'LDMXNDQ�VHEDJDL�V\DUDW�XQWXN�PHPSHUROHK�JHODU�6DUMDQD�7HNQLN�

�

2OHK�

�
1$0$�0$+$6,6:$���
12�32.2.�0+6���

�
1$0$�0$+$6,6:$����
12�32.2.�0+6���

�8.85$1����7,0(6�1(:�520$1��
�
�

352*5$0�678',�7(.1,.�.,0,$��
)$.8/7$6�7(.12/2*,�,1'8675,�

�
�
�

-$.$57$�
%8/$1��7$+81�

�8.85$1����7,0(6�1(:�520$1��

� �

)RUPDW�+DODPDQ�-XGXO�/DSRUDQ�&DSVWRQH�'HVLJQ�



� ���

�
�
�
�

�
+$/$0$1�3(51<$7$$1�25,6,1$/,7$6�

�
�
�

&DSVWRQH�'HVLJQ�LQL�DGDODK�KDVLO�NDU\D�VD\D�VHQGLUL��

GDQ�VHPXD�VXPEHU�EDLN�\DQJ�GLNXWLS�PDXSXQ�GLUXMXN�

WHODK�VD\D�Q\DWDNDQ�GHQJDQ�EHQDU��

�

�
�
�

1DPD� �� 1DPD�0DKDVLVZD���

1R��3RNRN� �� 1R�3RNRN�0DKDVLVZD���
�
�
7DQGD�7DQJDQ� ����������������������������������
�
1DPD� �� 1DPD�0DKDVLVZD���

1R��3RNRN� �� 1R�3RNRN�0DKDVLVZD���
�
�
7DQGD�7DQJDQ� ����������������������������������
�
�
7DQJJDO� ��KDUL�EXODQ�WDKXQ�

� �

)RUPDW�+DODPDQ�3HUQ\DWDDQ�2ULVLQLOLWDV�



� ���

�
�
�
�

�
�

�
+$/$0$1�3(1*(6$+$1�

�

�
3URSRVDO�&DVSWRQH�'HVLJQ� LQL�GLDMXNDQ�ROHK���

�
�

1DPD�������������� ���1DPD�0DKDVLVZD���
�

1R��3RNRN������ ���1R�3RNRN�0DKDVLVZD���
�

1DPD�������������� ���1DPD�0DKDVLVZD���
�

1R��3RNRN������ ���1R�3RNRN�0DKDVLVZD���
�

3URJUDP�6WXGL���7HNQLN�.LPLD�
�
�
�
-XGXO�6NULSVL�� ��

�
�
�
7HODK� GLSHULNVD� ROHK� GRVHQ� SHPELPELQJ� VHEDJDL� EDJLDQ� SHUV\DUDWDQ� \DQJ� GLSHUOXNDQ�

XQWXN� PHQGDIWDU� SURSRVDO� SDGD� 3URJUDP� 6WXGL� 7HNQLN� .LPLD�� )DNXOWDV� 7HNQRORJL�

,QGXVWUL��8QLYHUVLWDV�-D\DED\D�
�
�

'LVHWXMXL�GL���-DNDUWD�
�

7DQJJDO���WDQJJDO��EXODQ��WDKXQ�
�
�
�
�
�

3HPELPELQJ�
�
�
�
�
�

�QDPD�SHPELPELQJ�OHQJNDS�GHQJDQ�JHODU�

&ŽƌŵĂƚ�,ĂůĂŵĂŶ�WĞŶŐĞƐĂŚĂŶ�WƌŽƉŽƐĂů�KůĞŚ�WĞŵďŝŵďŝŶŐ�



� ��

�
�
�
�

+$/$0$1�3(1*(6$+$1�
�
�
�
�
�
0DNDODK��ĂƐƉƚŽŶĞ��ĞƐŝŐŶ�LQL�GLDMXNDQ�ROHK���

1DPD�������������� ���1DPD�0DKDVLVZD���

1R��3RNRN������ ���1R�3RNRN�0DKDVLVZD�
��

�

1DPD�������������� ���1DPD�0DKDVLVZD�
��

�

1R��3RNRN������ ���1R�3RNRN�0DKDVLVZD�
��

�

3URJUDP� 6WXGL� �� 7HNQLN�
.LPLD�

�
�
�
-XGXO�
6NULSVL�� ��

�
�
�
7HODK�GLSHULNVD�ROHK�GRVHQ�SHPELPELQJ�VHEDJDL�EDJLDQ�SHUV\DUDWDQ�\DQJ�GLSHUOXNDQ�

XQWXN� PHQGDIWDU� 6HPLQDU� �ĂƉƚŽŶĞ� �ĞƐŝŐŶ� SDGD� 3URJUDP� 6WXGL� 7HNQLN� .LPLD��

)DNXOWDV�7HNQRORJL�,QGXVWUL��8QLYHUVLWDV�-D\DED\D�
�
�

'LVHWXMXL�GL����
�

���������������������������-DNDUWD͕�7DQJJDO���WDQJJDO��EXODQ��WDKXQ�
�

������������������������������������������������������������3HPELPELQJ�
�
�
�
�
�

�QDPD�SHPELPELQJ�OHQJNDS�GHQJDQ�JHODU��

� �

)RUPDW�+DODPDQ�3HQJHVDKDQ�0DNDODK��2OHK��3HPELPELQJ�



� ��

�
�

+$/$0$1�3(1*(6$+$1�
�

�
&DVSWRQH�'HVLJQ� LQL�GLDMXNDQ�ROHK���

1DPD� �� 1DPD�0DKDVLVZD��� �

1R��3RNRN� �� 1R�3RNRN�0DKDVLVZD����

1DPD� �� 1DPD�0DKDVLVZD��� �

1R��3RNRN� �� 1R��3RNRN�0DKDVLVZD����

3URJUDP�6WXGL���7HNQLN�.LPLD�

�
-XGXO�&DSVWRQH�'HVLJQ� � ��

�
7HODK�GLSHULNVD�ROHK�GRVHQ�SHPELPELQJ�VHEDJDL�EDJLDQ�SHUV\DUDWDQ�\DQJ�GLSHUOXNDQ�

XQWXN� PHQGDIWDU� 6LGDQJ� &DSVWRQH� 'HVLJQ� SDGD� 3URJUDP� 6WXGL� 7HNQLN� .LPLD��

)DNXOWDV�7HNQRORJL�,QGXVWUL��8QLYHUVLWDV�-D\DED\D�

�
�
�
�

�
'LVHWXMXL�GL���-DNDUWD�

7DQJJDO���KDUL�EXODQ�WDKXQ�

�

.HWXD�3URJUDP�6WXGL�
�

/HWDN�WWG�.D�3URGL�

�

�WXOLV�QDPD�OHQJNDS�GHQJDQ�JHODU��

�
�
�

)RUPDW�+DODPDQ�3HQJHVDKDQ�/DSRUDQ�&DSVWRQH�'HVLJQ�2OHK�3HPELPELQJ�



� ��

�
�

�
�

�
�

+$/$0$1�3(1*(6$+$1�
�

�
&DSVWRQH�'HVLJQ� LQL�GLDMXNDQ�ROHK���

1DPD� �� 1DPD�0DKDVLVZD��� �

1R��3RNRN� �� 1R�3RNRN�0DKDVLVZD����

1DPD� �� 1DPD�0DKDVLVZD��� �

1R��3RNRN� �� 1R�3RNRN�0DKDVLVZD����

3URJUDP�6WXGL���7HNQLN�.LPLD�

�
-XGXO�&DSVWRQH�'HVLJQ� � ��

�
7HODK�EHUKDVLO�GLSHUWDKDQNDQ�GL�KDGDSDQ�'HZDQ�3HQJXML�GDQ�GLWHULPD�VHEDJDL�EDJLDQ�

SHUV\DUDWDQ� \DQJ� GLSHUOXNDQ� XQWXN� PHPSHUROHK� JHODU� 6DUMDQD� SDGD� 3URJUDP� 6WXGL�

7HNQLN�.LPLD��)DNXOWDV�7HNQRORJL�,QGXVWUL��8QLYHUVLWDV�-D\DED\D�

�
� '(:$1�3(1*8-,� �

3HPELPELQJ� ��QDPD�SHPELPELQJ�OHQJNDS�GHQJDQ�JHODU� �� OHWDN�WDQGDWDQJDQ� ��

3HQJXML�,� ��QDPD�SHQJXML���OHQJNDS�GHQJDQ�JHODU� �� OHWDN�WDQGDWDQJDQ� ��

3HQJXML�,,� ��QDPD�SHQJXML���OHQJNDS�GHQJDQ�JHODU� �� OHWDN�WDQGDWDQJDQ� ��
�
�
�
�
�
'LVHWXMXL�GL���-DNDUWD��

7DQJJDO���KDUL�EXODQ�WDKXQ�

�

)RUPDW�+DODPDQ�3HQJHVDKDQ�/DSRUDQ�&DSVWRQH�'HVLJQ��2OHK�3HQJXML�



� ��

�
�

+$/$0$1�3(1*(6$+$1�
�

�
&DVSWRQH�'HVLJQ� LQL�GLDMXNDQ�ROHK���

1DPD� �� 1DPD�0DKDVLVZD��� �

1R��3RNRN� �� 1R�3RNRN�0DKDVLVZD����

1DPD� �� 1DPD�0DKDVLVZD��� �

1R��3RNRN� �� 1R��3RNRN�0DKDVLVZD����

3URJUDP�6WXGL���7HNQLN�.LPLD�

�
-XGXO�&DSVWRQH�'HVLJQ� � ��

�
7HODK�EHUKDVLO�GLSHUWDKDQNDQ�GL�KDGDSDQ�'HZDQ�3HQJXML�GDQ�GLWHULPD�VHEDJDL�EDJLDQ�

SHUV\DUDWDQ� \DQJ� GLSHUOXNDQ� XQWXN� PHPSHUROHK� JHODU� 6DUMDQD� SDGD� 3URJUDP� 6WXGL�

7HNQLN�.LPLD��)DNXOWDV�7HNQRORJL�,QGXVWUL��8QLYHUVLWDV�-D\DED\D�

�
�
�
�

�
'LVHWXMXL�GL���-DNDUWD�

7DQJJDO���KDUL�EXODQ�WDKXQ�

�

.HWXD�3URJUDP�6WXGL�
�

/HWDN�WWG�.D�3URGL�

�

�WXOLV�QDPD�OHQJNDS�GHQJDQ�JHODU��

� �

)RUPDW�+DODPDQ�3HQJHVDKDQ�/DSRUDQ��ĂƉƚŽŶĞ��ĞƐŝŐŶ�.HWXD�3URJUDP�6WXGL�



� ��

�
�

35$.$7$
��

�

3XML�V\XNXU�SHQXOLV�SDQMDWNDQ�NHSDGD�7XKDQ�<DQJ�0DKD�(VD��NDUHQD�DWDV�EHUNDW�GDQ�UDKPDW��

1\D�� NDPL� GDSDW� PHQ\HOHVDLNDQ� VNULSVL� LQL�� 3HQXOLVDQ� VNULSVL� LQL� GLODNXNDQ� GDODP� UDQJND�

PHPHQXKL�VDODK�VDWX�V\DUDW�XQWXN�PHQFDSDL�JHODU�6DUMDQD�7HNQLN�SDGD�3URJUDP�6WXGL�7HNQLN�

.LPLD�SDGD�)DNXOWDV�7HNQRORJL�,QGXWUL�8QLYHUVLWDV�-D\DED\D��.DPL�PHQ\DGDUL�EDKZD��WDQSD�

EDQWXDQ� GDQ� ELPELQJDQ� GDUL� EDQ\DN� SLKDN�� GDUL� PDVD� DZDO� SHUNXOLDKDQ� VDPSDL� SDGD�

SHQ\HOHVDLDQ�SHQ\XVXQDQ�VNULSVL�LQL��VDQJDW�VXOLW�EDJL�NDPL�XQWXN�PHQ\HOHVDLNDQ�VWXGL�LQL��2OHK�

NDUHQD�LWX��NDPL�PHQJXFDSNDQ�WHULPD�NDVLK�NHSDGD��

���� 2UDQJ� WXD� GDQ� NHOXDUJD� NDPL� \DQJ� WHODK� PHPEHULNDQ� EDQWXDQ� GXNXQJDQ� PDWHULDO� GDQ�

PRUDO��

���� 'U��$��VHODNX�GRVHQ�SHPELPELQJ�\DQJ�WHODK�PHQ\HGLDNDQ�ZDNWX��WHQDJD��GDQ�SLNLUDQ�XQWXN�

PHQJDUDKNDQ�VD\D�GDODP�SHQ\XVXQDQ�VNULSVL�LQL��

���� SLKDN�;�&RPSDQ\�\DQJ�WHODK�EDQ\DN�PHPEDQWX�GDODP�XVDKD�PHPSHUROHK�GDWD�\DQJ�VD\D�

SHUOXNDQ��GDQ�

���� VDKDEDW�\DQJ�WHODK�EDQ\DN�PHPEDQWX�VD\D�GDODP�PHQ\HOHVDLNDQ�VNULSVL�LQL��

�

$NKLU�NDWD��SHQXOLV�EHUKDUDS�7XKDQ�<DQJ�0DKD�(VD�EHUNHQDQ�PHPEDODV�VHJDOD�NHEDLNDQ�VHPXD�

SLKDN�\DQJ�WHODK�PHPEDQWX��6HPRJD�VNULSVL�LQL�PHPEDZD�PDQIDDW�EDJL�SHQJHPEDQJDQ�LOPX�

7HNQLN�.LPLD��

�

-DNDUWD��KDUL�EXODQ�WDKXQ�

�

3HQXOLV���

WWG�

�WXOLV�QDPD�OHQJNDS��

�


�&DWDWDQ�� VHVXDLNDQ� MLND� KDQ\D� �� RUDQJ�

SHQXOLV�

�

�

3HQXOLV���

WWG�

�WXOLV�QDPD�OHQJNDS��

�

)RUPDW�3UDNDWD�



� ���

�

�

�
�
�

$%675$.�
��
�
�
�
$VDP�DVNRUEDW�PHUXSDNDQ�VHQ\DZD�NLPLD�SHPEHQWXN�9LWDPLQ�&��6HQ\DZD�LQL�EHUEHQWXN�EXEXN�
NULVWDO�NXQLQJ�NHSXWLKDQ�\DQJ�ODUXW�GDODP�DLU�VHUWD�PHPLOLNL�VLIDW�VLIDW�DQWLRNVLGDQ�\DQJ�PDPSX�
PHQDQJNDO� EHUEDJDL� UDGLNDO� EHEDV�� 3DEULN� LQL� GLGLULNDQ� XQWXN�PHPHQXKL� NHEXWXKDQ� DNDQ� DVDP�
DVNRUEDW�GDODP�QHJHUL�\DQJ�PDVLK�NXUDQJ��$VDP�DVNRUEDW�GDSDW�GLKDVLONDQ�GDUL�VRUELWRO�PHODOXL�
SURVHV�RNVLGDVL�NDWDOLWLN�GL�GDODP�UHDNWRU�WDQJNL�DOLU�EHUSHQJDGXN�GHQJDQ�ZDNWX�WLQJJDO����PHQLW��
5HDNVL�HQGRWHUPLV�EHUODQJVXQJ�SDGD�VXKX�����.�GDQ�WHNDQDQ���EDU�GLPDQD�VRUELWRO�VHEDJDL�OLPLWLQJ�
UHDNWDQ�WHUNRQYHUVL�VHEDQ\DN�������3DEULN�DNDQ�GLGLULNDQ�GHQJDQ�NDSDVLWDV��������WRQ�SHU�WDKXQ�
GL� .RWD� 6HPDUDQJ�� -DZD� 7HQJDK� NDUHQD� SHUWLPEDQJDQ� GHNDW� GHQJDQ� EDKDQ� EDNX� GDQ� DNVHV�
WUDQVSRUWDVL�NH�ZLOD\DK�SHQMXDODQ��
�
.DWD�NXQFL���$VDP�$VNRUEDW��2NVLGDVL�.DWDOLWLN��6RUELWRO�
�

��SHPEHULDQ�ZDUQD�XQWXN�PHPEHGDNDQ�DQWDUD�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��GDQ�NHVLPSXODQ�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

&RQWRK�$EVWUDN�3URSRVDO�



� ���

�
�
�
�

�
�
�

$%675$.�
��
�
�
�
0RQR�(WK\OHQH�*O\FRO� �0(*�� DWDX� HWLOHQ� JOLNRO�PHUXSDNDQ� VDODK� VDWX� EDKDQ� EDNX� SHPEXDWDQ�
SRO\HVWHU� \DQJ� GLJXQDNDQ� VHEDJDL� EDKDQ� EDNX� LQGXVWUL� WHNVWLO�� 6HODLQ� LWX�� HWLOHQ� JOLNRO� MXJD�
GLJXQDNDQ� VHEDJDL� EDKDQ� DQWL� EHNX�� VROYHQ�� GDQ� FDLUDQ� UHP�� 3DEULN� 0(*� LQL� GLGLULNDQ� XQWXN�
PHPHQXKL�NHEXWXKDQ�GDODP�QHJHUL�\DQJ�PDVLK�NXUDQJ��(WLOHQ�JOLNRO�GL�SURGXNVL�PHODOXL�GXD�WDKDS�
UHDNVL�\DLWX�SHUWDPD�PHUHDNVLNDQ�HWLOHQ�RNVLGD�GHQJDQ�NDUERQ�GLRNVLGD�GDODP�UHDNWRU�NDUERQDVL�
GHQJDQ� EDQWXDQ� NDWDOLV� WULEXWLOPHWLO� SKRVSRQLXP� LRGLGH�� 'DODP� WDKDS� LQL� WHUEHQWXN� VHQ\DZD�
LQWHUPHGLDWH� EHUXSD� HWLOHQ�NDUERQDW�\DQJ� VHODQMXWQ\D�EHUHDNVL� SDGD� WDKDS�NHGXD�PHODOXL� UHDNVL�
KLGUROLVLV�\DQJ�EHUODQJVXQJ�SDGD�VXKX�����.�SDGD� WHNDQDQ�����DWP��5HDNVL�EHUODQJVXQJ�GDODP�
UHDNWRU�DOLU� WDQJNL�EHUSHQJDGXN�VHFDUD�HNVRWHUPLV�GHQJDQ�ZDNWX�WLQJJDO���PHQLW��.RQYHUVL� WRWDO�
HWLOHQ�RNVLGD�VHODPD�UHDNVL�DGDODK�VHEHVDU������GDQ�\LHOG�VHEHVDU�������3DEULN�HWLOHQ�JOLNRO�UHQFDQD�
DNDQ�GLGLULNDQ�GL�NDZDVDQ�,QGXVWUL�&LOHJRQ��%DQWHQ��GHQJDQ�NDSDVLWDV�SURGXNVL� ��������WRQ�SHU�
WDKXQ��3HQGLULDQ�SDEULN�DNDQ�GLPXODL�WDKXQ������GDQ�DNDQ�PXODL�EHURSHUDVL�WDKXQ�������
�
�
.DWD�NXQFL���$VDP�$VNRUEDW��2NVLGDVL�.DWDOLWLN��6RUELWRO�
�

��SHPEHULDQ�ZDUQD�XQWXN�PHPEHGDNDQ�DQWDUD�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��GDQ�NHVLPSXODQ�
�
� �

&RQWRK�$EVWUDN�0DNDODK�



� ���

�
�
�

$%675$.�
��
�
�
�
.HEXWXKDQ�HQHUJL�VHPDNLQ�PHQLQJNDW�VHLULQJ�GHQJDQ�SHUWDPEDKDQ�MXPODK�SHQGXGXN��%DKDQ�EDNDU�
IRVLO� \DQJ� SDOLQJ� EDQ\DN� GLJXQDNDQ� VDDW� LQL� PHUXSDNDQ� VXPEHU� HQHUJL� \DQJ� WLGDN� WHUEDUXNDQ�
VHKLQJJD�GLSHUOXNDQ�HQHUJL�DOWHUQDWLI��%DKDQ�EDNDU�PHWDQRO�GDSDW�GLKDVLONDQ�GDUL�ELRJDV�PDPSX�
PHQMDGL�VROXVL�XQWXN�PHPHQXKL�NHEXWXKDQ�HQHUJL�QRQ�IRVLO��0HWDQRO�GDSDW�GLKDVLONDQ�EHUGDVDUNDQ�
UHDNVL� KLGURJHQDVL� NDUERQ�PRQRNVLGD� WHNDQDQ� UHQGDK��.DUERQ�PRQRNVLGD� \DQJ� GLKDVLONDQ� GDUL�
VWHDP�UHIRUPHU�ELRJDV�EHUHDNVL�GHQJDQ�KLGURJHQ�GL�GDODP�UHDNWRU�)L[HG�%HG�0XOWL�7XEH��5HDNVL�
EHUODQJVXQJ�GDODP�IDVH�JDV�JDV��LUUHYHUVLEOH��GDQ�HNVRWHUPLV�SDGD�VXKX�����.�GDQ�WHNDQDQ������
DWP��3DEULN�LQL�UHQFDQD�GLGLULNDQ�GL�6XPEDZD��1XVD�7HQJJDUD�%DUDW�SDGD�WDKXQ������GDQ�UHQFDQD�
EHURSHUDVL�WDKXQ������GHQJDQ�NDSDVLWDV�WHUSDVDQJ�VHEHVDU��������7RQ�7DKXQ��%HQWXN�SHUXVDKDDQ�
DGDODK� 3HUVHURDQ� 7HUEDWDV� �37��� GHQJDQ� VWUXNWXU� RUJDQLVDVL� OLQH� DQG� VWDII�� -XPODK� NDU\DZDQ�
NHVHOXUXKDQ�DGDODK�����RUDQJ�GLPDQD�WHUGLUL�GDUL�����RUDQJ�NDU\DZDQ�VKLIW�GDQ����RUDQJ�NDU\DZDQ�
QRQ�VKLIW��'DUL�DQDOLVLV�HNRQRPL��GLSHUROHK�KDVLO�SHUKLWXQJDQ�5HWXUQ�RQ�,QYHVWPHQW��52,��VHVXGDK�
SDMDN�VHEHVDU�� � ���
3D\�2XW�7LPH��327��VHVXGDK�SDMDN�VHODPD������WDKXQ��%UHDN�(YHQW�3RLQW��%(3��VHEHVDU� ����
GDQ�6KXW�'RZQ�3RLQW��6'3��VHEHVDU�������VHGDQJNDQ�'LVFRXQWHG�&DVK�)ORZ� �'&)��VHEHVDU�
�������'DUL�KDVLO�DQDOLVLV�HNRQRPL�GL�DWDV�GDSDW�GLVLPSXONDQ�EDKZD�SDEULN�LQL�OD\DN�XQWXN�GLGLULNDQ��

.DWD�.XQFL���)L[EHG�0XOWL�7XEH��+LGURJHQDVL��0HWDQRO�
�
�

��SHPEHULDQ�ZDUQD�XQWXN�PHPEHGDNDQ�DQWDUD�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��GDQ�NHVLPSXODQ�
�
� �

&RQWRK�$EVWUDN�&DSVWRQH�'HVLJQ�



� ���

�
�
���������/DPSLUDQ�)RUPDW�'DIWDU�,VL�3URSRVDO�
�
�
�

'$)7$5�,6,�
�
�
�

+DODPDQ�
+DODPDQ�-XGXO��������������������������������������������������������������������������������������������������������������������� L�
+DODPDQ�3HUQ\DWDDQ�2ULVLQLOLWDV�����������������������������������������������������������������������������������������LL�
/HPEDU�3HQJHVDKDQ�3HPELPELQJ�������������������������������������������������������������������������������������� LLL�
3UDNDWD�������������������������������������������������������������������������������������������������������������������������������� LY�
$EVWUDN�������������������������������������������������������������������������������������������������������������������������������� Y�
'DIWDU�,VL�����������������������������������������������������������������������������������������������������������������������������YL�
'DIWDU�7DEHO����������������������������������������������������������������������������������������������������������������������� YLL�
'DIWDU�*DPEDU������������������������������������������������������������������������������������������������������������������� YLLL�
'DIWDU�6LPERO��������������������������������������������������������������������������������������������������������������������� L[�
'DIWDU�/DPSLUDQ������������������������������������������������������������������������������������������������������������������ [�
%$%����� 3(1'$+8/8$1�������������������������������������������������������������������������������������������������

���� /DWDU�%HODNDQJ�3HQGLULDQ�3DEULN� ��
���� 7XMXDQ�3HQGLULDQ�3DEULN� ��
���� 3HQHQWXDQ�.DSDVLWDV� ��
���� 5HQFDQD�/RNDVL�3DEULN� ��

�

%$%����� 7,1-$8$1�3867$.$�
���� %DKDQ�%DNX� ��
���� 3URGXN� �
���� 6SHVLILNDVL�%DKDQ�%DNX�GDQ�3URGXN� ���
���� 0DFDP�0DFDP�3URVHV�3HPEXDWDQ� ���
���� 3HPLOLKDQ�3URVHV� ���

�

'$)7$5�3867$.$�
'$)7$5�/$03,5$1�
�����3$7(17�.87,3$1�%8.8�5()(5(16,�
�����%,2'$7$�3(18/,6



� ���

�
���������������/DPSLUDQ�)RUPDW�'DIWDU�,VL�0DNDODK�6NULSVL�
�
�
�

'$)7$5�,6,�
�
�
�

+DODPDQ�
+DODPDQ�-XGXO��������������������������������������������������������������������������������������������������������������������� L�
+DODPDQ�3HUQ\DWDDQ�2ULVLQLOLWDV�����������������������������������������������������������������������������������������LL�
/HPEDU�3HQJHVDKDQ�3HPELPELQJ�������������������������������������������������������������������������������������� LLL�
3UDNDWD�������������������������������������������������������������������������������������������������������������������������������� LY�
$EVWUDN�������������������������������������������������������������������������������������������������������������������������������� Y�
'DIWDU�,VL�����������������������������������������������������������������������������������������������������������������������������YL�
'DIWDU�7DEHO����������������������������������������������������������������������������������������������������������������������� YLL�
'DIWDU�*DPEDU������������������������������������������������������������������������������������������������������������������� YLLL�
'DIWDU�6LPERO��������������������������������������������������������������������������������������������������������������������� L[�
'DIWDU�/DPSLUDQ������������������������������������������������������������������������������������������������������������������ [�
%$%����� 3(1'$+8/8$1�������������������������������������������������������������������������������������������������

���� /DWDU�%HODNDQJ�3HQGLULDQ�3DEULN� ��
���� 7XMXDQ�3HQGLULDQ�3DEULN� ��
���� 3HQHQWXDQ�.DSDVLWDV� ��
���� /RNDVL�3DEULN� ��

�

%$%����� 7,1-$8$1�3867$.$�
���� %DKDQ�%DNX� ��
���� 3URGXN� �
���� 6SHVLILNDVL�%DKDQ�%DNX�GDQ�3URGXN� ���
���� 0DFDP�0DFDP�3URVHV�3HPEXDWDQ� ���
���� 3HPLOLKDQ�3URVHV� ���

�

%$%����� 5$1&$1*$1�3$%5,.�
���� 8UDLDQ�3URVHV� ���
���� %ORN�'LDJUDP�GDQ�)ORZVKHHW� ���
���� 7DEHO�+DVLO�3HUKLWXQJDQ�1HUDFD�0DVVD�PDVLQJ�PDVLQJ�XQLW�GDQ� ���
� 2YHUDOO� �
���� 7DEHO�+DVLO�3HUKLWXQJDQ�1HUDFD�3DQDV�PDVLQJ�PDVLQJ�8QLW�GDQ� ���
� 2YHUDOO� �

�

%$%����� .(6,038/$1�
'$)7$5�3867$.$�
'$)7$5�/$03,5$1�
�����/$03,5$1�$��3(5+,781*$1�1(5$&$�0$66$�
�����/$03,5$1�%��3(5+,781*$1�1(5$&$�3$1$6�
�����/$03,5$1�&�%,2'$7$�3(18/,6



� ���

���� 8UDLDQ�3URVHV� ���
���� %ORN�'LDJUDP�GDQ�)ORZVKHHW� ���
���� 7DEHO�+DVLO� 3HUKLWXQJDQ�1HUDFD�0DVVD�PDVLQJ�PDVLQJ� XQLW� GDQ� �
� 2YHUDOO� �
���� 7DEHO�+DVLO� 3HUKLWXQJDQ�1HUDFD�3DQDV�PDVLQJ�PDVLQJ�8QLW� GDQ� �
� 2YHUDOO� �
���� 7DEHO�+DVLO�3HUKLWXQJDQ�6SHVLILNDVL�$ODW� ���
���� +DVLO�3HUKLWXQJDQ�.HEXWXKDQ�8WLOLWDV� ���
���� 7DWD�/HWDN�3DEULN�GDQ�7DWD�/HWDN�$ODW� �
���� 3URVHV�3HQJRODKDQ�$LU� ���
���� 3URVHV�3HQJRODKDQ�/LPEDK� ���
����� 2UJDQLVDVL�3HUXVDKDDQ� ���
����� 6WUXNWXU�2UJDQLVDVL�3HUXVDKDDQ� ���

�
/DPSLUDQ�)RUPDW�'DIWDU�,VL��%XNX�6NULSVL�
�
�
�

'$)7$5�,6,�
�

+DODPDQ�-XGXO����������������������������������������������������������������������������������������������������������������������� L�
+DODPDQ�3HUQ\DWDDQ�2ULVLQLOLWDV�������������������������������������������������������������������������������������������LL�
/HPEDU�3HQJHVDKDQ�3HPELPELQJ���������������������������������������������������������������������������������������� LLL�
/HPEDU�3HQJHVDKDQ�3HQJXML�������������������������������������������������������������������������������������������������LY�
/HPEDU�3HQJHVDKDQ�.HWXD�3URJUDP�6WXGL����������������������������������������������������������������������������Y�
3UDNDWD���������������������������������������������������������������������������������������������������������������������������������� YL�
$EVWUDN��������������������������������������������������������������������������������������������������������������������������������� YLL�
'DIWDU�,VL������������������������������������������������������������������������������������������������������������������������������YLLL�
'DIWDU�7DEHO�������������������������������������������������������������������������������������������������������������������������� L[�
'DIWDU�*DPEDU�����������������������������������������������������������������������������������������������������������������������[�
'DIWDU�6LPERO����������������������������������������������������������������������������������������������������������������������� [L�
'DIWDU�/DPSLUDQ�������������������������������������������������������������������������������������������������������������������[LL�

�
%$%�������3(1'$+8/8$1��������������������������������������������������������������������������������������������������

�

���� /DWDU�%HODNDQJ� ��
���� 7XMXDQ�3HQGLULDQ�3DEULN� ��
���� 3HQHQWXDQ�.DSDVLWDV� ��
���� /RNDVL�3HQGLULDQ�3DEULN� ��

�

%$%�������7,1-$8$1�3867$.$�
���� %DKDQ�%DNX� ��
���� 3URGXN� �
���� 6SHVLILNDVL�%DKDQ�%DNX�GDQ�3URGXN� ���
���� 0DFDP�0DFDP�3URVHV�3HPEXDWDQ� ���
���� 3HPLOLKDQ�3URVHV� ���

�

%$%�������5$1&$1*$1�3$%5,.



� ���

�

%$%�������$1$/,6,6�(.2120,������������������������������������������������������������������������������������� ���
���� 7DEHO�+DVLO�3HUKLWXQJDQ�+DUJD��$ODW��%DKDQ�%DNX��3URGXN�� ���
���� +DVLO�3HUKLWXQJDQ�)L[HG�&RVW� ���
���� +DVLO�3HUKLWXQJDQ�9DULDEHO�&RVW� ���
���� +DVLO�3HUKLWXQJDQ�%(3� ���
���� *UDILN�%(3� ���
���� +DVLO�3HUKLWXQJD�5DWH�2I�5HWXUQ�,QYHVWPHQ� ���
���� +DVLO�3HUKLWXQJD�3D\�2XW�7LPH� ���
� +DVLO�3HUKLWXQJDQ�139�GDQ�,55� �

�

%$%��� .(6,038/$1� ���
� '$)7$5�3867$.$� ���
� '$)7$5�/$03,5$1� �
� ����� /DPSLUDQ�$��3HUKLWXQJDQ�1HUDFD�0DVVD� ���
� ����� /DPSLUDQ�%��3HUKLWXQJDQ�1HUDFD�3DQDV� ���
� ����� /DPSLUDQ�&��3HUKLWXQJDQ�6SHVLILNDVL�DODW� ���
� ����� /DPSLUDQ�'��3HUKLWXQJDQ�8WLOLWDV� ���
� ����� /DPSLUDQ�(��3HUKLWXQJDQ�(NRQRPL� ����
� ����� /DPSLUDQ�)��%LRGDWD�3HQXOLV� ����

�
�
�
�
�
�
�
�
�



� ��

�

�������/DPSLUDQ�)RUPDW�'DIWDU�*DPEDU�
�
�
�

'$)7$5�*$0%$5�
�
�

1RPRU�*DPEDU� � � +DODPDQ�
*DPEDU����� 'DWD�,PSRU� � ���
*DPEDU����� 6WUXNWXU�PROHNXO�SURGXN� � ���
*DPEDU����� 'LDJUDP�$OLU�3URVHV�3HPEXDWDQ� 3URGXN� ���
*DPEDU����� 6WUXNWXU�2UJDQLVDVL�3HUXVDKDDQ� � ���

�
�
�
�
�
�
�

/DPSLUDQ�)RUPDW�'DIWDU�7DEHO�
�
�
�

'$)7$5�7$%(/�
�
�
�

1RPRU�7DEHO� � +DODPDQ�
7DEHO����� 'DWD�,PSRU� ���
7DEHO����� 7DEHO�3HUEDQGLQJDQ�3URVHV� ���
7DEHO� ���� 3HUVRQDOLD�3HUXVDKDDQ� ���

�
�
�
�
7DEHO�����'DWD�,PSRU�7DKXQ�������������

�
7DKXQ� 'DWD�,PSRU� �7RQ�7DKXQ��

����� �����

����� �����

����� �����

����� �����

����� �����

����� ������

�
$UWLQ\D��7DEHO�WHUVHEXW�DGD�GL�%DE����7DEHO�QRPRU��



� ���

&ŽƌŵĂƚ�dĂƚĂ�>ĞƚĂŬ�WĂďƌŝŬ�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

*DPEDU�����7DWD�/HWDN�3DEULN�
�
�
�
$UWLQ\D��*DPEDU�WHUVHEXW�DGD�GL�%DE����*DPEDU�QRPRU��



� ��

�

��/DPSLUDQ�)RUPDW�'DIWDU�3XVWDND�
�
�
�
'DIWDU�3XVWDND��GHQJDQ�VW\OH�,(((��

�
�
>�@� *�� 7��$XVWLQ�� 6KUHYH¶V�&KHPLFDO� 3URFHVV� ,QGXVWULHV�� �� HG��� 6LQJDSRUH��0F*UDZ�+LOO��

�

������

>�@� 5�� -��)HVVHQGHQ� DQG� -��6��)HVVHQGHQ��2UJDQLF�&KHPLVWU\��&DOLIRUQLD��&ROH�3XEOLVKLQJ�
�

&RPSDQ\��������

>�@� 2��/HYHQVSLHO��&KHPLFDO�5HDFWLRQ�(QJLQHHULQJ��7RURQWR��-RKQ�:LOH\�	�6RQV���������

>�@� -��$��'H%DUUO��0��5RVWDP�$EDGL�DQG�6��$��%HQVRQ
���&RPEXVWLRQ�3URSHUWLHV�RI�,OOLQRLV�
�

&RDO�&KDU�%OHQGV���(QHUJ\�	�(QYLURQPHQWDO�5HVHDUFK���������

>�@� 7��� 6XJLWD��� �/RZ�UDQN��&RDO��8SJUDGLQJ�� 7HFKQRORJ\�� �8%&��3URFHVV�����.REH�� 6WHHO�
�

(QJLQHHULQJ�5HSRUWV��7RN\R��������

>�@� 6��0XUDWD��.��.LGHQD��0��+RVRNDZD�DQG�0��1RPXUD���$QDO\VLV�RI�R[\JHQ�IXQFWLRQDO�

JURXSV�LQ�EURZQ�FRDOV���)XHO�3URFHVVLQJ�7HFKQRORJ\���SS�����������������

>�@� -��'��1��3RQH��.��$��+HLQ��*��%��6WUDFKHU��+��-��$QQHJDUQ��5��%��)LQNOHPDQ��'��5��%ODNH��

-��.��0F&RUPDFN�DQG�3DXO���7KH�VSRQWDQHRXV�FRPEXVWLRQ�RI�FRDO�DQG�LWV�E\�SURGXFWV�LQ�

WKH�:LWEDQN�DQG�6DVROEXUJ���&RDO�*HRORJ\��������

>�@� 6��.LQRVKLWD��'��6��<DPDPRWR��7��'HJXFKL�DQG�7��6KLJHKLVD���'HPRQVWUDWLRQ�RI�8SJUDGHG�

%URZQ�&RDO�3URFHVV�E\�����7RQQHV�GD\�3ODQW���3�7�8SJUDGHG�%URZQ�&RDO� ,QGRQHVLD��

7RN\R��������

>�@� +DMHNRYD��� ³3HWUROHXP�� 	�� &RDO�´�� GDODP�� 7KHUPDO�� &UDFNLQJ�� RI�� WKH�� 0RGHO�� 6HYHQ�
�

&RPSRQHQWV�0L[HG�SODVWLF�LQWR�2LO�:D[HV��$PHULFD��������S������

>��@�/��<XDQ� DQG�$��&��6PLWK�� �&2�DQG�&2���HPLVVLRQV� IURP� VSRQWDQHRXV� KHDWLQJ� RI� FRDO�

XQGHU�GLIIHUHQW� YHQWLODWLRQ� UDWHV���2IILFH�RI�0LQH�6DIHW\� DQG�+HDOWK�5HVHDUFK��8QLWHG�

6WDWH��������

>��@�.��$NL\DPD��+��3DN��<��8HNL��5��<�� DQG� ,��1DUXVH�� �(IIHFW� RI�0J�EDVHG� DGGLWLRQ� WR�
�

8SJUDGHG�%URZQ�&RDO�RQ�WKH�$VK�'HSRVLWLRQ�%HKDYLRU�'XULQJ�&RPEXVWLRQ���0&6����
�
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+�� &KRL�� &�� V�� 7KLUXSSDWKLUDMD�� 6�� .LP�� <�� 5KLP�� -�� /LP� DQG� 6�� /HH�� �0RLVWXUH�

UHDGVRUSWLRQ�DQG�ORZ�WHPSHUDWXUH�R[LGDWLRQ�FKDUDFWHULVWLFV�RI�XSJUDGHG�ORZ�UDQN�FRDO���

)XHO�3URFHVVLQJ�7HFKQRORJ\��YRO������QR������SS�������������������

�6WXG\�RQ�&OHDQ�&RDO�7HFKQRORJ\�3URMHFW���7KH�,QVWLWXWH�RI�(QHUJ\�(FRQRPLFV��-DSDQ��

7RN\R��������

*�� 1�� 2NROR�� 5�� &�� (YHUVRQ�� +�� :�� 1HRPDJXV�� 0�� -�� 5REHUWV� DQG� 5�� 6DNXURYV��

�&RPSDULQJ� WKH� SRURVLW\� DQG� VXUIDFH� DUHDV� RI� FRDO� DV� PHDVXUHG� E\� JDV� DGVRUSWLRQ��

PHUFXU\�LQWUXVLRQ�DQG�6$;6�WHFKQLTXHV���)XHO��YRO�������SS�����������������

$WLNDK�1��8ML�$NWLYLWDV�$QWLPLNURED�(NVWUDN�+HUED�.HPDQJL��2FLPXP�$PHULFDQXP�/���
�

WHUKDGDS�6WUHSWRFRFFXV�GDQ�&DQGLGD�$OELFDQV��6NULSVL�-DNDUWD��8,1�6DULI�+LGD\DWXOODK��
�
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-��/HYLWD��'��0��6\DILWUL��5��'��6XSX��0��0XWDNLQ��6��0HJDQWDUD��0��)HEULDQWL�DQG�$��

'LDQWLQL�� �3KDUPDFRNLQHWLFV� RI� ���JLQJHURO� DQG� ��VKRJDRO� LQ� WKH� SODVPD� RI� KHDOWK\�

VXEMHFWV� WUHDWHG� ZLWK� UHG� JLQJHU� �=LQJLEHU� RIILFLQDOH� YDU�� 5XEUXP�� VXVSHQVLRQ���

%LRPHGLFDO�5HSRUWV��YRO�����QR�����SS�����������������
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1DPD����������������������������������������
1R�3RNRN�0DKDVLVZD������������ ��
7HPSDW���7DQJJDO�/DKLU��������� ��
*HQGHU��������������������������������������
6WDWXV�3HUQLNDKDQ���������������������
3HNHUMDDQ����������������������������������
$ODPDW�DVDO�������������������������������
7HOS�+3���������������������������������� ��
0RWWR�����������������������������������������WXOLVNDQ�PRWWR�WHUEDLN�DQGD��

�
5LZD\DW�3HQGLGLNDQ�

��������'��««��/XOXV�7DKXQ�
��������608�1HJHUL�������������/XOXV�7DKXQ�
��������603�1HJHUL�������������/XOXV�7DKXQ�
��������6'���������������������/XOXV�7DKXQ�

�
3HQJDODPDQ� NHLNXWVHUWDDQ� GDODP� SHQHOLWLDQ� �� SHUWHPXDQ� LOPLDK� �� VHPLQDU� QDVLRQDO� ��
LQWHUQDVLRQDO���

�
��� 7HNQLN�3HQXOLVDQ�3URJUDP�.UHDWLYLWDV�0DKDVLVZD�3HQHOLWLDQ�GDQ�3URJUDP�,QRYDWLI��

'LNWL����������
��������7KH�3URVSHFW�RI�5RERWLF� LQ�5HDO�0DUNHW��-DNDUWD����������6HPLQDU�1DVLRQDO���

�
-DNDUWD���GG�P�WK�

WWG�

1DPD�0DKDVLVZD
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