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Lampiran 1. Tabel Inventori Daur Hidup (Life Cycle Inventory/LCI)
Inventori Daur Hidup Lingkup Cradle

Unit Proses Inventori Data Jumlah Satuan

5.241.861.216

58.015,00

49.892,90

BOD 17,530 Ton

COD 27,270 Ton

Nitrat (NO3-N) 1,040 Ton

Amonia (NH3-N) 2,150 Ton

Arsen (As) 0,010 Ton

Kobal (Co) 0,300 Ton

Barium (Ba) 0,130 Ton

Boron (B) 0,100 Ton

Cirata Reservoir | Selenium( Se) 0,020 Ton

(Water Resource) | Kadmium (Cd) 0,010 Ton

Nitrit (NO2-N) 0,070 Ton

Sulfat (SO4) 86,670 Ton

Klorin (CL2) 0,120 Ton

Sulfida (H2S) 0,050 Ton

MBAS 0,080 Ton

Total Phospat 0,390 Ton

Kesadahan (CaCO3) 370,030 Ton

Alkalinitas (HCO3) 307,710 Ton

Magnesium (Mg) 20,450 Ton

Total N 6,430 Ton

CO2 144,28 Ton

CH4 0,0017 Ton

N20 0,00348 Ton

NOx 0,46412 Ton

SO2 0,000162 Ton

Oli 4.250,88 tkm

Supporting Majun 184,76 tkm

Material Kertas 238,03 tkm
Production and

Transportation | Oli 8,64 Ton

Majun 1,49 Ton

Kertas 2,74 Ton




xxii

Inventori Daur Hidup Lingkup Gate

Unit Proses Inventori Data Jumlah Satuan
Construction of
PLTA 8.225
Air 5.241.861.216
Intake Headrace
Tunnel Penstock | Listrik Internal 62.983
Air 5.241.861.216
Air 5.241.861.216 m3
Oli Pelumas 6,05 Ton
5.241.861.216
. Majun 1,04 Ton
Turbin Oli Bekas 6,05 Ton
Aki Bekas 0,00 Ton
E-Waste 0,007 Ton
Kemasan B3 Bekas 0,070 Ton
Limbah Terkontaminasi 0,128 Ton
3,5371
Air 5.241.861.216 m3
Oli Pelumas 2,592 Ton
Listrik STR to Generator 978.683 kWh
Listrik STR to Intake Headrace Tunnel 62.983 KWh
Penstock
Listrik STR to turbin 2.379.408 kWh
Listrik MTR to Gardu Induk Cirata 1.399.851.455 kWh
Generator Listrik MTR to office 2.020 kWh
Majun 0,447 Ton
Oli Bekas 2,592 Ton
Aki Bekas 0,000 Ton
E-Waste 0,003 Ton
Kemasan Bekas 0,030 Ton
Limbah Terkontaminasi 0,055 Ton
B30 EDG DCC 3.820,80 | Liter
3.285,89 Kg
Genset (EDG DCC, | B30 EDG Firehydrant 234,00 | Liter
EDG Firehydrant, 201,24 Kg
EDG Switchyard) B30 EDG Switchyard 2.227,00 Liter

1.91522 K
Listrik from EDG DCC 23.872,00 | kWh




xxiii

Unit Proses Inventori Data Jumlah Satuan
Listrik from EDG Firehydrant 4.559,00 | kWh
Listrik from EDG Switchyard 18.675,00 kWh
CO2 from EDG DCC 9,502 Ton
CO2 from EDG Firehydrant 0,582 Ton
CO2 from EDG Switchyard 5,539 Ton
CH4 from EDG DCC 0,00011462 Ton
CH4 from EDG Firehydrant 0,00000702 Ton
CH4 from EDG Switchyard 0,00006681 Ton
N20 from EDG DCC 0,00022925 Ton
N20 from EDG Firehydrant 0,00001404 Ton
N20 from EDG Switchyard 0,00013362 Ton
NOx from EDG DCC 0,03056640 Ton
NOx from EDG Firehydrant 0,00187200 Ton
NOx from EDG Switchyard 0,01781600 Ton
SO2 from EDG DCC 0,00001070 Ton
SO2 from EDG Firehydrant 0,00000066 Ton
SO2 from EDG Switchyard 0,00000624 Ton

| Listrik from generator | 2.020
Air Bersih (sumur) | 195.362,80
Office
Air Limbah 156.290,24
Kertas/kardus bekas 2,74 Ton
Plastik 7,24 Ton
Sisa Makanan 0,80
Daun & Rumiut 16,82
156.290.4
STp Debit Limbah 156.290.240,00 ther
BOD 7,35 Ton
COD 22,19 Ton
TSS 10,00
Majun 378,46
Oli Bekas 681,70 tkm
Aki Bekas 0,00 tkm
E-Waste 2,14 tkm
Kemasan Bekas 21,80 tkm
Waste Transportation | Limbah Terkontaminasi 39,89
Logam 0,00
Kertas/kardus bekas 78,52 tkm
Plastik 175,47 tkm
Sisa Makanan 0,00 tkm

Daun Rantin, 0,00 tkm
Hazardous & Non
Hazardous Treatment | Majun 1,49 Ton




XXV

Unit Proses Inventori Data Jumlah Satuan
Oli Bekas 8,64 Ton
Aki Bekas 0,00 Ton
E-Waste 0,01 Ton
Kemasan Bekas 0,10 Ton
Limbah Terkontaminasi 0,18 Ton
Logam 5,05 Ton
Kertas/kardus bekas 2,74 Ton
Plastik 7,24 Ton
Sisa Makanan 0,80 Ton
Daun Ranting 16,82 Ton

Keterangan

Input
Output




Lampiran 2. Hasil Permodelan SimaPro untuk Identifikasi Hotspot

Hostpot dampak Global Warming Potential pada lingkup Cradle

36MJ
1. Cirata Reservoir

0,000121 kg CO2 eq

0,000143 kg CO2 eq

XXV

3.6 MJ
2. Supporting Material
Production

2,11E-5 kg CO2 eq

3,6 MJ
3. Supporting Material
Transportation

5,69E-7 kg CO2 eq

3,56E-5kg
Diesel {RoW}| market
for | Cut-off, S

1,72E-5 kg CO2 eq

6,17E-6 kg
Lubricating oil {RoW}|
production | Cut-off, S

8,26E-6 kg CO2 eq

1,06E-6 kg

Textile, knit cotton
{RoW}] textile

production, cotton,

82E-6 kg CO2 eq

1,96E-6 kg
Paper, newsprint
{RoW}| paper
production, newsprint,

4,50E-6 kg CO2 eq

3,34E-6 tkm
Transport, freight, lorry
16-32 metric ton, euro4
{RoW}| market for

5,69E-7 kg CO2 eq

Hostpot dampak Global Warming Potential pada lingkup Gate

36M 3,6 M) 3,6M) 36M 36M
1. EDG DCC baru 2. EDG Firehydrant| 3. EDG Switchyard| 4, Office 3. Turbin 4, Generator
7.97E-6 kg CO2 eq |4.87E-7 kg CO2 eq |4,64E-6 kg CO2 eq 3,78E-6 kg CO2 8,16E-6 kg CO2 eq
] L
3,B6E-6 kg 1,96E-6 kg 1,26E-5 kg 5,17E-6 kg 6,17E-6 kg 1,06E-6 kg 2,07E-T kg
Diesel {RoW}| Waste paperboard| Biowaste, kitchen Waste plastic, Lubricating oil Waste textile, Hazardous waste,
market for | {RoW])| treatment and garden waste minture {RoW}| {RoW}| market for soiled (RoW)| for incineration
Cut-off, S of, sanitary landfill {RoW}| treatment [treatment of waste| lubricating oil | treatment of, {RoW}| treatment
1,86E-6 kg CO2 eq 3E-6kg CO2 eq |2.79€-7T kg CO2 eq |4,94E-7 kg CO2 eq 8,38E-6 kg CO2 eq 7,93E-Tkg CO2 eq 5,01E-7 kg CO2 eq




Hostpot dampak Ozone Depletion Potential pada lingkup Cradle

36M
1. Cirata Reservoir

2,35E-11 kg CFC-11 eq

ip
Cradle

2,78E-11 kg CFC-11 eq

XXVvi

3,6 MJ
2. Supporting Material
Production

4,19€-12 kg CFC-11 eq

3.6 MJ
3. Supporting Material
Transportation

9,89E-14 kg CFC-11 eq

3,56E-5 kg
Diesel {RoW}| market for
| Cut-off, S

2,35E-11 kg CFC-11 eq

6,17E-6 kg
Lubricating oil {RoW}|
production | Cut-off, S

3,64E-12 kg CFC-11 eq

1,06E-6 kg
Textile, knit cotton
{RoWj}| textile
production, cotton,
circular knitting |

3,9E-13 kg CFC-11 eq

1,96E-6 kg
Paper, newsprint {RoW}|
paper production,
newsprint, virgin |
Cut-off, S
1,54E-13 kg CFC-11eq

3,34E-6 tkm
Transport, freight, lorry
16-32 metric ton, euro4
{RoW}| market for
transport, freight, lorry
9,89E-14 kg CFC-11 eq

Hostpot dampak Ozone Depletion Potential pada lingkup Gate

36M 36M
1. EDG DCC baru 2. EDG Firehydrant]

1,55€-12 kg CFC-1 9,496-14 kg CFC-1

36M
3. EDG Switchyard|

19,03E-13 kg CFC-1

36M
4. Office

36M
8. Waste
Transportation

2,07€-14 kg CFC-1 2,92E-14 kg CFC-1

3,86E-6 kg
Diesel {RoW)|
market for |
Cut-off, §
|2,55€-12 kg CFC-1

36M
3. Turbin

j2,63E-12 kg CFC-1

36M
4, Generator

112612 kg cFC-1 |l

9,84E-7 tkm 6,17E-6kg 617E-6 kg 1,06E-6 kg 2,07E-Tkg

Waste plastic, Transport, freight, Lubricating oil Waste mineral oil Waste testile, Hazardous waste,
mixture {RoW}| lorry 16-32 metric {RoW}| market for {RoW)| treatment soiled [RoW}| for incineration
[treatment of waste] ton, eurod {RoW]| lubricating oil | , hazardous treatment of, {RoW)]| treatment
1,32E-14 kg CFC-1 2,92E-14 kg CFC-11 | 3,66E-12 kg CFC-1 [2,07E-14 kg CFC-1 1,4E-14 kg CFC-11 [5,33E-14 kg CFC-1




Hostpot dampak Acidification Potential pada lingkup Cradle

3,6 M)
1. Cirata Reservoir

3,52E-7 kg SO2 eq

XxXvii

3.6 MJ
2. Supporting Material
Production

1,35E-7 kg SO2 eq

|

36M)
3. Supporting Material
Transportation

2,21E-9 kg SO2 eq

3,56E-5 kg
Diesel {RoW}| market
for | Cut-off, S

1,86E-7 kg SO2 eq

6,17E-6 kg
Lubricating oil {Row}|
production | Cut-off, S|

5,16E-8 kg SO2 eq

1,06E-6 kg
Textile, knit cotton
{RoW}| textile
production, cotton,

6,19E-8 kg SO2 eq

1,96E-6 kg
Paper, newsprint
{Row}| paper
production, newsprin

2,19E-8 kg SO2 eq

3,34E-6 tkm
Transport, freight,
lorry 16-32 metric ton,
euro4 {RoW}| market

2,21E-9 kg SO2 eq

Hostpot dampak Acidification Potential pada lingkup Gate

|

36M
1. EDG DCC baru

36M
2. EDG Firehydrant]

233-8kg 502 eq 1,436-9kg SO2 eq | |

36M) 36M)
3. EDG Switchyard 4. Office

1,36E-8 kg SO2 eq 1,45E-0 kg 502 eq

36MI
8. Waste
Transportation

/6,53€-10

502 eq

3,86E-6 kg

Diesel {RoW)|
market for |
Cut-off, S

201E-8kg 502 eq

1,96E-6 kg

{RoW)] treatment

9,84E-7 tkm
Transport, freight,
lorry 16-32 metric

of, sanitary landfill
4. 14E-10 kg 502

ton, euroé {RoW)|

6,53E-10 kg 502 eq |

6,17E-6 kg
Lubricating il
{RoW)| market for
lubricating oil |
5,27E-8 kg 502 eq

397E-8kg S02 eq

36M

3. Turbin 4. Generator

1,7E-8 kg SO2 eq




Hostpot dampak Eutrophication Potential pada lingkup Cradle

36 M)
1. Cirata Reservoir

3,32E-6 kg PO4--- eq

XXviii

2. Supporting Material
Production

1,15E-7 kg PO4--- eq

3,6 M)

3. Supporting Material

Transportation

‘ - 3,86E-10 kg PO4--- eq|_ |
3,56E-5 kg 6,17E-6 kg 1,06E-6 kg 1,96E-6 kg 3,34E-6 tkm
Diesel {RoW}| market Lubricating oil {RoW}| Textile, knit cotton Paper, newsprint Transport, freight,
for | Cut-off, S production | Cut-off, S| {Row}| textile {RoW}| paper lorry 16-32 metric ton,
production, cotton, production, newsprint, euro4 {Row}| market
1,80E-8 kg PO4-—-eq |_| 524E-9 kg PO4--- eq |_| 1,076-7 kg PO4-—-eq |_| 2,87E-9 kg PO4-—- eq |_| 3,86E-10 kg PO4--- eq|_|

Hostpot dampak Eutrophication Potential pada lingkup Gate

3,6 M) 3,6 M) 3,6 M) 3,6 M) 3,6 MJ 3.6 M)
1. EDG DCC baru 3. EDG Switchyard 4, Office 5.STP 3. Turbin 4. Generator
4,17E-9 kg PO4--- 2,42E-9 kg PO4--- 2,2E-9 kg PO4--- e 3,49E-7 kg PO4--- 4,8E-9 kg PO4--- & 2,05E-9 kg PO4---
| |
3,86E-6 kg 1,96E-6 kg 6,17E-6 kg 6,17E-6 kg 1,06E-6 kg
Diesel {RoW}| 'Waste paperboard Lubricating oil Waste mineral oil Waste textile,
market for | {RoW}| treatment {RoW}| market for {RoW}| treatment soiled {RoW}|
Cut-off, S of, sanitary landfil| lubricating oil | of, hazardous treatment of,
2,04E-9 kg PO4--- 1,53E-9 kg PO4--- 5,4E-9 kg PO4--- e 4,66E-10 kg PO4--- 8,58E-10 kg PO4--4




Lampiran 3. CV Narasumber

PROFIL

NID

Nama

Jabatan
Profesi |

Subdit

Divisi

Lokasi Unit
Email

Telp HP
Tanggal Masuk
Tanggal Capeg
Tanggal Diangka :
Tgl Lahir
Tempat Lahir
Agama

Alamat

Provinsi
Kode Pos
Grade

% PLN

MNusantara Power

BIODATA KARYAWAN

- 10018C / 8511081JA
. ARTI HAPSARI
- ASSISTANT MANAGER LINGKUNGAM

. LINGKUNGAN

- LINGKUNGAN

> UP Cirata

- arti_hapsari@plnnusantarapower co.id
- 085226026029

- 01/03/2011 (Masa Kerja: 15 Tahun)

: 01/03/2011

01/03/2011

- (08-11-1985 (Umur - 40 Tahun)
. TEGAL

- |slam

- JIRAYA RANCABALI PADALARANG RT 1 RW 2 NO.9 DS

KERTAMULYA. KOTA BANDUNG

- JAWA BARAT
- 40135
- 14

Riwayat Pendidikan Formal

XX1X

Pendidikan Institusi Kota Tanggal
51 TEKMIK LAINNY A UNIVERSITAS DIPONEGORO SEMARANG 15/05/2008
SMA FISIKA SMA FISIKA TEGAL 03/06/2003
SLTP SLTP TEGAL 12/06/2000
SEKOLAH DASAR 5D NEGERI MEJASEM 05 TEGAL 11/06/1907
Riwayat Grade
Grade Mulai
14 01/01/2024
13 01/10/2022
SYSTEM 3 01072021
SYSTEM 4 01/07/2018
SPECIFIC 1 olin1i2018
SPECIFIC 2 01/07/2018
SPECIFIC 3 01072013
SPECIFIC 4 01/03/2011
Riwayat Jabatan
Kode Jabatan Unit Tagl Mulai |Tgl Selesai
CRO300111 |ASMAN LINGKUNGAN UP Cirata 01/06/2024 -
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PROFIL

NID

MNama

Jabatan
Profesi |
Subdit

Divisi

Lokasi Unit
Email

Telp HP
Tanggal Masuk
Tanggal Capeg

Tanggal Diangka :
- 08-06-1991 (Umur : 34 Tahun)

- PASURUAN

- Islam

: CEMANDI 519-A RT 01 RW 04 KEL KERSIKAMN KEC BANGIL

Tgl Lahir
Tempat Lahir
Agama
Alamat

Provinsi
Kode Pos
Grade

PLN

Musantara Power

BIODATA KARYAWAN

© 15025C [ 911519020y
: M. DELVY HUSIEN
: TECHNICIAN SYSTEM OWNER

- SYSTEM OWNER

- SYSTEM OWNER

- UP Cirata

. delvy husien@plnnusantarapower.co.id
- 081937072006

- 01/12/2015 (Masa Kerja: 10 Tahun)

- 01/12/2015

01/12/2015

KOTA PASURUAN

;- JAWA TIMUR
- 67153
s 12

Riwayat Pendidikan Formal

XXX

4D

Pendidikan Institusi Kota Tanggal
51 ELEKTRO STT-PLN JAKARTA 17/09/2013
SMA FISIKA SMAN 1 BANGIL PASURUAN 13/06/2009
SMP SMPHN 1 BANGIL PASURUAN 26/06/2006
SEKOLAH DASAR SD MUHAMMADIYAH BANGIL PASURUAN 25/06/2003
Riwayat Grade
Grade Mulai
12 01/01/2024
1z 01/10/2022
SPECIFIC 2 01/01/2022
SPECIFIC 3 01/01/2019
SPECIFIC 4 01/12/2015
Riwayat Jabatan
Kode Jabatan Unit Tgl Mulai [Tgl Selesai
CR0O400081 |TC SYSTEM OWNER UP Cirata 01/01/2023 -
PC510CANF [ASS. ENG. SYSTEM OWNER UP Cirata 20/03/2017 | 31122022
PC510BCGF |ASS. ENG. HAR. LISTRIK UP Cirata 011272015 | 19/03/2017
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Riwayat Pendidikan Keahlian

PLN

MNusantara Power

XxXx1

Kode Pendidikan Level Tanggal
CG020 |Manajemen Risiko Ketenagalistrikann - 04/0772024
CDAO1 |AUDITOR ENERGI 1-MOM LEVEL 02/09/2019
CDDO09 |PSG KELISTRIKAN, I&C PLTS - 26/03/2019
CDDBM | SPV BANG & PSG PTL - 26/03/2019
CE029 |PMKKELASC 1-NON LEVEL 26/03/2018
CE028 |PMKKELASD - 06/05/2016
Riwayat Pelatihan

Judul Penyelenggara Kota Tanggal
PEER GROUP DISCUSSION GENERATOR YOGYAKARTA Enjiniring Pembangkitan 25/05/2023
IMPLEMENTASI FAILURE MODE - FAILURE CODE PADA CH YOGYAKARTA Enjiniring Pembangkitan 2110272023
PEMELIHARAAN AC DC SYSTEM PJB ACADEMY KAMPUS GRESIK Pemeliharaan Pembangkitan | 09/12/2022
DESAIN PLTS PHOTOVOLTAIC DASAR MALANG Sustsinable Development | 01/08/2022
PELATIHAMN RLA OHNLINE Enjiniring Pembangkitan 17/06/2022
ELECTRIC POWER SYST USING ETAP SURABAYA Pemeliharaan Pembangkitan | 01/04/2022
MACHINE LUBRICANT AMALYST LEVEL 1 OMLINE Enjiniring Pembangkitan 2310372022
A SMART GRID IS AN ELECTRICAL GRID WHICH INCLUDE OMLINE Sustainable Development 0912:2021
KOMPETEMNS| DALAM BIDANG SYNCHRONOUS COMDENS OHNLINE Pemeliharaan Pembangkitan | 18/11/2021
INFRARED THERMOGRAPHY LEVEL 1 OHNLINE Enjiniring Pembangkitan 29/10:/2021
DESAIN DAN TROUBLESHOOTING TRANSFORMATOR OMLINE Pemeliharaan Pembangkitan | 14/10/2021
WORK PLANNING & CONTROL OMLINE Manajemen Pembangkitan 13/08/2021
POWER QUALITY OHNLINE Enjiniring Pembangkitan 05/08/2021
PELATIHAN RCFA OHNLINE Enjiniring Pembangkitan 30/06/2021
ONSITE TRAINING PARTIAL DISCHARGE OMLINE Operasi Pembangkitan 241068/2021
RELIABILITY MANAGEMENT OMLINE Strategik Manajemen Aset 08/06/2021
PENYUSUMAMN RKS OHNLINE Pengadaan 03/068/2021
REFRESH ELLIPSE MODUL ASSET HIERARCHY OHNLINE IT Operations 04/05/2021
REFRESH ELLIPSE MODUL ASSET HIERARCHY PJB ACADEMY KAMPUS GRESIK IT Operations O7M2020
PELATIHAM RLA PJB ACADEMY KAMPUS MUARA KARANG Enjiniring Pembangkitan 11/06/2020
PELATIHAM PENGOPERASIAN RAM AMALYSIS PJB ACADEMY PUSAT (JEMURSARI) Enjiniring Pembangkitan 20/05/2020
PELATIHAM LIFE CYCLE MANAGEMENT UDIKLAT SURALAYA Operasi Pembangkitan 12/08/2019
AUDIT ENERGI BIDANG INDUSTRI BERBASIS 150 50001 PJB ACADEMY KAMPUS MUARA TAWAR Audit 03/08/:2019
FITMESS FOR SERVICES API 578 PJB ACADEMY KAMPUS MUARA TAWAR Enjiniring Pembangkitan 11/07/2019
UJI KOMPETENSI SERTIFIKASI BIDANG PLTS JAKARTA Sustainable Development | 21/02/2018
PGD TRANSFORMATOR PEMBANGHKITAN JAWA BALL PT (PT. PJB) Pemeliharaan Pembangkitan | 01/02/2018
IMPLEMENTASI LIFE CYCLE COST MANAGEMENT PJB ACADEMY KAMPUS BRANTAS Enjiniring Pembangkitan 31/08/2018
PELATIHAM PENGOPERASIAN PLTA LEVEL 1 PJB ACADEMY KAMPUS CIRATA Operasi Pembangkitan 20/08/2018
PENYUSUNAN SOP PJB ACADEMY KAMPUS MUARA KARANG Sistem Manajemen 10/08/2018
PENGOPERASIAN & HAR PLTS PJB ACADEMY KAMPUS CIRATA Operasi Pembangkitan 26/04/2018
PGD TRANSFORMER (TRAFO) SURABAYA Pemeliharaan Pembangkitan | 0&/03/2018
PELATIHAM DAN SERTIFIKAS| PMK KELAS C PLM SEKTOR BRANTAS K2 dan K3 1ano2017
LEAN SIX SIGMA UP. PAITON Enjiniring Pembangkitan | 2600/2017
IMPLEMENTASI LIFE CYCLE COST MANAGEMENT SURABAYA Enjiniring Pembangkitan 2810772017
Portal HR ESS 2026 Halaman 2 dari 3



Xxxii

&
Bambang Irawan, 5.7

. // Pengalaman Kerjo AN———

( 2015 - 2024 PT. PLN Nusantara Power UP Cirata
Bergabung pada 1 Desember 2015 sebagai
Assistant Operator PLTA A dan pada 1 November

2017 s/d sekarang sebagai Officer Perencanaan
& Pengendalion Operasi PLTA.

2014 PT. PJB Unit Pembangkitan Gresik

Kerja Praktek pada tanggal 24 Februari - 24
Nomor Induk Maret 2014 dengan judul "Sistem Operasi dan
F1151822)¥ Proteksi Transformator pada Pembangkit Listrik
Jabatan Tenaga Gas-Uap (PLTGU) Blok 1".
Officer Rendal Operasi PLTA

Biodata Diri

2011 - 2013 PT. Pamapersada Nusantara (Astra Group)
Jenjang Jabatan/Grade Bergabung sebagai Operation Certificator Officer
Generalist 2 pada perusahaan pertambangan batu bara kelas
Bidang/Unit internasional, dengan tugas untuk melakukan
Rendal Operasi/UP Cirata sertifikasi kompetensi operator berdasarkan
Tempat/Tangal Lahir . standar perusahaan. )
Gresik, 19 September 1991 I // Pendidikan S
|
S © SarjanaTeknik (S.T)

The Awani Residence Cluster g A
Valley No. V-32, Ds. Cimareme, Institut Teknologi Sepuluh Nopember

e e L Bidang Styd[ T\Efknlk Sistem Tenm::;a (Elektro Arus Kuat) yang

Barat - Jawa Barat mempelajari sistem pembangkitan & penyaluran tenaga

listrik serta sistem proteksi peralatan & jaringan.

Email (Corporate) GPA:3.50

bambang.irawan@pln.co.id © Ahli Madya (A.Md)

Telepon Politeknik Elektronika Negeri Surabaya - ITS

(+62) B12 3262 4185 Jurusan Teknik Elektro Industri (Elektro Arus Kuat) yang

Skills & K tensi mempelajari sistem kelistrikan meliputi penyaluran,
. : instalasi, dan kontrol pada industri yang lebih ditekankan

Operation Mgt. 2900900 pada bidang praktis.

Pengoperasian PLTA @ @ @ ® )| | GPA:3.28 )

Rendal Operasi PLTA® @ @ ® | I // Kompetensi A

Operasi & Har PLTS @@ ® ) | = Auditor Energi pada Industri (Pelaksana Muda) 2018 - 2023 |

Microsoft Offi @)
cres e 00000 L // Pengalaman Tim  AEE—

Desain Grafis St 2023 PROPERPLTAC 2020 - 2023
: irata -
Operating System @ @ @ OO Stream Efisiensi Energi

Leadership bt .. 2020 Karyalnovasi PTPJB 2018 - 2020
Teamwork 90900 Peserta Tingkat PJB

Disiplin @®®O®0| | 5018 ASEAN Energy Award & LKI PLN Regional 2018
Komunikasi o090 Peserta Tingkat ASEAN (AEA) & Tingkat Regional (LK)

Analisa ®®000 | 2017 Penghargaan Subroto (PEEN) 2017
Kreatifitas (T X X I Juara 2 kategori Manajemen Energi

Media Sosial . // Referensi A——
Instagram ) * Prihanto Budi Wardoyo (Manajer Operasi UP Cirata) '
bambang.irawan_bair prihanto.bw@pln.co.id | (+62) 812 7884 1930




% PLN

Musantara Power

BIODATA KARYAWAN

XXxiii

PROFIL
NID - 15018C / B91515920Y
Mama - RESSKY OCTA PRATAMA >
Jabatan - ASSISTANT MANAGER  WADUK, HIDROLOGI DAN
SEDIMEMNTASI
Profesi | ;
Subdit - WADUK, HIDROLOGI & SEDIMENTASI
Divisi - WADUK, HIDROLOGI & SEDIMENTASI | ____,...
Lokasi Unit - UP Cirata _
Email - ressky.octa@plnnusantarapower.co.id
Telp HP - 081221977592
Tanggal Masuk : 01/09/2015 (Masa Kerja: 10 Tahun)
Tanggal Capeg : 01/09/2015
Tanggal Diangka : 01/09/2015
Tgl Lahir - 17-10-1989 (Umur : 36 Tahun)
Tempat Lahir  : BANDUNG
Agama - Islam
Alamat - JL JAMIKA MO 69 RT 001 RW 007 KEL JAMIKA KEC
BOJOMGLOA KALER KOTA BANDUNG
Provinsi - JAWA BARAT
Kode Pos -0
Grade 213
Riwayat Pendidikan Formal
Pendidikan Institusi Kota Tanggal
51 SIPIL INSTITUT TEKNOLOGI MASIONAL BAMDUNG 30/08/2013
SMA FISIKA SMA PASUNDAN 3 BANDUNG 16/06/2007
SLTP SMPN 21 BANDUNG 28/06/2004
SEKOLAH DASAR SON 003 PEKAN BARU 20/06/2001
Riwayat Grade
Grade Mulai
13 01/01/2024
12" 01/10/2022
SPEGCIFIC 2 01/07/2021
SPECIFIC 2 01/07/2018
SPECIFIC 4 01/00/2015
Riwayat .Jabatan
Kode Jabatan Linit Tal Mulai |Tagl Selesai
CRO30007] |ASMAN WADUK, HIDROLOGI DAN SEDIMENTASI UP Cirata 01/04/2025 -
CRO30005] |TC SIPIL, SARANA DAN BENDUNGAMN UP Cirata 01/01/2023 | 31/03/2025
PCS30HADF | AA SIPIL, SARANA DAN BENDUNGAN UP Cirata 01/05/2021 | 3112/2022
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L

PLN

Musantara Power

XXX1V

CWJ3AHOOE | ASSISTANT ANALYST RENDAL MOMITORING BPWC 05/02/2016 | 30/04/2021
CWS530AS5D | ASS. AMALYST PERENCAMAAN BPWC 01/08/2015 | 04/02/2016
Riwayat Pendidikan Keahlian
Kode Pendidikan Level Tanggal
CDCO1 |AHLI JASA KONSTRUKSI 2-AHLI MADYA 17/05/2023
CEOD06 |AHLI K3 KONSTRUKSI 1-MUDA 11/04/2023
CED37 |TKPK GRADE | 1-MOM LEVEL 18/12/2022
CBZ01 |UJI STRUKTUR SIPIL - 06/03/2020
CDA10 |PROJECT MAMAGEMENT 1-AHLI MUDA 08/05/2018
CEOT1 [P3K 1-MOM LEVEL 04/01/2018
CE014 |PETUGAS P3K - 04/01/2018
Riwayat Pelatihan
Judul Penyelenggara Kota Tanggal
PRMODELAN BANGUNAM/STRUKTUR SIPIL DENGAN SOF)  PJB ACADEMY KAMPUS MUARA TAWAR Eniiniring Sipil 260002023
PENANGGUNG JAWAE OPERASIONAL PENGELOLAAN AIR OMLINE Lingkungan 31052023
AHLI BANGUMAN JEKARTA Enjiniring Pembangkitan 11/05/2023
PELATIHAMN DAM SERTIFIKAS] AHLI K3 (MUDA) KONSTRUH YOGYAKARTA K2 dan K3 17/02/2023
ANALISA PEMBEBAMAN DAN DAYA DUKUNG TAMAH MEN PJB ACADEMY KAMPUS CIRATA IT Operations 161172022
SERTIFIKASI AK3 BEKERIA DI KETINGGIAN PJB ACADEMY KAMPUS PAITOM K2 dan K3 2401002022
ANALISA PEMBEEAMNAN DAN DAYA DUKLUNG TANAH MEN PJB ACADEMY KAMPUS CIRATA IT Operations 25/11/2021
PEMANTAUAN EFEKTIVITAS DAN KEAMANAN BENDUNGA] OMLINE Keamanan 1811/2021
PELATIHAMN DOKUMEN PENYEDIA TERSELEKS! OMLINE Enjiniring Pembangkitan | 0511/2021
PELATIHAN POM FOR NON FOM PJB ACADEMY KAMPUS MUARA KARANG | Pemeliharaan Pembangkitan | 28052021
WORK PLAMMING & CONTROL OMLINE Manajemen Pembangiitan | 200042021
EFFICIENCY MANAGEMENT OMLINE Manajemen Pembangiitan | 27/042021
PROJECT MAMAGEMENT OMLINE Manajemen Proyek 15042021
PROSES BISMIS PENYUSUMAN RENCAMNA JANGHA PANIAY OMLINE Perencanaan Korporat 31/03/2021
PELAKSANAAN PENGADAAN OMLINE Pengadaan 260212021
PENGOPERASIAN & HAR PLTS PJB ACADEMY KAMPUS CIRATA Operasi Pemiangkitan 240212021
PELATIHAN PENGURUAN TITIK KONTROL (BENCHMARK) PJB ACADEMY KAMPUS CIRATA Operasi Pemiangkitan 11/02/2021
REFRESH TRAIMING ELLIPSE MATERIAL MANAGEMENT PJB ACADEMY PUSAT [JEMURSARI) Strategi Supply Chain 11/06/2020
PEMELIHARAAN BENDUNGAN DENGAN LIMIT EQUILIBRIL BPWC Pemefiharaan Pembangkitan | 06/02/2020
LI STRUKTUR SIPIL PJB ACADEMY KAMPUS CIRATA Enjiniring Pembangkitan | 31/01/2020
EFFECTIVE COMMUNICATION & NEGOTIATION SKILL PJB ACADEMY PUSAT [JEMURSARI) Fomunikasi 1211272010
SURVEY AND MAPPING YOGYAKARTA Perijinah, Pertanahan dan ROW PraKg 18/08/2018
PGD REGULASI & KEAMAMNAN BENDUNGAMN BESAR PJB ACADEMY PUSAT (JEMURSARI) Keamanan 300772010
PELATIHAM DAM SERTIFIKASI MAMAJEMEN PROYEK BY 1] PJB ACADEMY KAMPUS MUARA TAWAR Manajemen Proyek Q052010
PELATIHAMN CMC PUE ACADEMY PUSAT (JEMURSAR) Manajemen Talenta 03052019
PERENCAMAAN PENGADAAN PJB ACADEMY KAMPUS GRESIK Pengadaan 21032010
SUB BOTTOM PROFILER PJB ACADEMY KAMPUS CIRATA Operasi Pemiangkitan 15032010
PENYUSUMAMN RKS PJB ACADEMY KAMPUS GRESIK Pengadaan 2BM212010
SEMINAR BENDUNGAN BESAR KNI-BE BATAM Enjiniring Pembangkitan | 26/10/2018
PELATIHAMN DAN SERTIFIKASI AHLI K3 (MUDA) KONSTRUH  PJB ACADEMY KAMPUS MUARA KARANG K2 dan K3 31082018
PENYUSUMAN HPE HPS PJB ACADEMY HAMPUS GRESIK Pengadaan 100772018
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PROFIL

MNID

MNama

Jabatan
Profesi |
Subdit

Divisi

Lokasi Unit
Email

Telp HP
Tanggal Masuk
Tanggal Capeg
Tanggal Diangka :
Tgl Lahir
Tempat Lahir
Agama
Alamat

Provinsi
Kode Pos
Grade

% PLN

Nusantara Power

BIODATA KARYAWAN

- 05012C / 8205083JA
- ANDRIK TIMOR TIAWAN
: OFFICER LINGKUNGARM

. LINGKUNGAN

- LINGKUNGAN

. UP Cirata

. andrik tt@plnnusantarapower.co.id
- 085216326901

- 01/07/2005 (Masa Kerja: 20 Tahun)
- 01/07/2005

01/07/2005

- 14-07-1982 (Umur : 43 Tahun)

- BONDOWOSO

- Islam

- PERUM BIP BLOK D NO.1 RT. 26/09 CIBENING,

BUNGURSARI KAB. PURWAKARTA

- JAWA BARAT
41181
12

Riwayat Pendidikan Formal

XXXV

\: )

Pendidikan Institusi Kota Tanggal
STM MESIN SMK NEGERI 1 MADIUN MADIUN 18/06/2001
SLTP SLTP MADIUN 30/05/1998
SEKOLAH DASAR SEKOLAH DASAR MADIUN 29/05/1995
Riwayat Grade
Grade Mulai
12 01/01/2024
11 01/07/2023
1 01/10/2022
SPECIFIC 4 01/07/2020
BASIC 1 01/072017
BASIC 2 01/01/2015
BASIC 3 01/07/12012
BASIC 4 01/01/2010
BASIC 4E 01/07/2005
Riwayat Jabatan
Kode Jabatan Unit Tgl Mulai |Tgl Selesai
CRO300131 |OF LINGKUNGAN P Cirata 01/06/2024 -
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Lampiran 4. Hasil Pengisian Kuesioner

Nama: Arti Hapzari
Jabatan: Asisten Manager Lingkungan

Petunjuk Cara Pengisinn Kunesioner

Respo

Terdapat angica 1-9 di mana setizp angha meniliki definisi berbeda, berikut penjelasan dari setiap angka.

Angka sata (1) adalah koadis & mana kedua faktor memberikan kontribasi yang sama penting

nden alan memilih skala prierims terhadap kriteria vamg disediakan dengan memberikan checklist pada anska priorins yang dipilih.

XXXVi

1. Anghntiza (3) adalah kondisi di mana satu faktor sedikit lebih penting dibanding faktor lainmya
3. Angha lima (5) adalab kendisi di mana sat fakoer lebih penting dibanding faktor lainnya
4. Angak myuh (T) adalah kendisi di mana sam faktor sanzat lebih penting dibanding falzer lammym
5. Angin sembilan (%) adalah kondisi di mana sam faktor mutlak lebih penting dibending faltor Lxinmya
6. Angia dua (2). empat (4). enam (§). dan delapan (8} adalah nilai tenzah dari 2 pertimbanean 4 atas
Kriterin Perbaikan Linglunzan
o Pertimbanzan Dar Eriteria
Eriteria 9 [ 8 [ 76523 [ [1[2[3[+[s5[6]7[c8]%® Hrteria
Bizya [mlinll-linlinliniinliniiniinlinlinlindindin I n A ] EEETREEEEr
Dampak Linglmzan Oiagia|la|lg|a(o|ld| s a0(0|0|0(0 |0 |0 |kerwadhmn Peisman
Femndrhan Pelobinzsia mlinlinlinlinlinlinlinlinliniinlinil -IinlindindEmBEES
Alternatif Solusi Hotspot Pada Cirata Reservoir Karena Penggunaan Solar
Rekomendasi Altersati Sobusi (51T 5 T 5 T3 pfm‘“;'m:}ms;“““;‘ T TR T T | Reomendast Altemant Solust
Penzrumaan pantoan ik
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Perbaikan sealing system mmmk Rense oli pelumas dengan
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s Perbaikan sealing system unbak
koavensional dengm oo|ojoojo|jojoo O10/0|0(0| 0| DO |uesmmamg cocorm o
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Alternatif Solusi Hotspot Pada STP
Rekomendasi Alrermatf Solusi L . Reskomendasi Alvermatif Solusi
Pengzunaan water efficiency " s
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Nama: Delvy Husein

Jabatan: Techmician System Omner

Petunjuk Cara Pengisian Kuesioner

Responden alan memilih skala priorims terhadap kyiteria vang dissdiakam denzan memberikan checklist pada angla priornms yang dipilih.
Terdapat angka 1-9 di mana setiap angka menilild definisi berbeda. berilut penjelasan dari setiap angka.

Angla sam (1) adalah keadisi di mana kedua faktor memberikan Eootribusi yang sama penting

XXXVviil

1. Angkn tiga (3) adalah kondisi di mana sam faktor sedilit lebik penting dibanding faktor lxinmya
1. Angkn lima (5) adalah kondisi di mama sam fakior lebih penting dibanding faktor lammya
4. Angzak tujub (7) adalah kondisl di mana sam faktor sangat lebih penting dibanding faksor lainmm
5. Angkn sembilan (%) adalah kendizi di mana satu faktor mutlak lebih penting dibanding faltor lainmya
6. Angka dua (2). empat {4). enam (§). dan dalapan (E) adalah nilai tsnzah dari 2 perimbangan di atas
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Peng umhak
Pengsunaan excavacor amphibi D D D D D D D D D D D D D D D D mﬁ;ﬁﬁﬁﬁ:ﬁf
Midifiloasi acket r :
mempdi e e, | D | 0|0 (0 |&|0|0|0|0|0|0|0|0|0|0]| 0|0 [Perzzumen excavator ampihiti
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Alternatif Solusi Hotspot Pada STP
Rskomendasi Alsrmanif Solusi . Pertimbangan Dari Sisi Rixya . - Pekomendasi Alvermatif Solusi
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MNama: Andrik Timor
Jabatan: Officer Lingkungan

Petunjuk Cara Pengisian Knesioner

Respanden akan memilih skala prieritas terhadap kriteria yang disediskan dengan memberikan checkldist pada anpka pricritas yang dipilih.
Terdapar angla 1-9 di mana setap angka memiliki definisi barbeda, berilout penjslasan dari setiap angia.

. Angka sam (1) adalsh kondisi di mana kedua faktor memberikan konmibusi yang sama penting
2. Angka tiga (3) adalsh kondisi di mana sam fakror sedikdt lebih penting dibanding fakzor lainnya

3. Angka lima (5) adalah kondisi di mana sam faktor lebih penting ditanding faloor lainmya
4. Angak tujuh (7) adalah kondisi di mana sam faktor sangat lebih penting dibanding fakar lainmya
5. Angka sembilan (%) adalzh kondisi di mana sam fakror mutlak lebih penting dibanding faktor lainnya
6. Angka dua (2), empar (4), enam (6), dan delspan (2) adalah nilai tengah dard 2 pemimbangan di atas
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Alternatif Solusi Hotspot Pada Cirata Reservoir Karena Penggunaan Solar
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9 8 7 ] 5 4 3 2 1 2 3 4 5 ] 7 3 9
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el ls] =l EE EICDE EEEEE EE
Penpgrunaan pontoon unnik " Modifikasi bucket excavatar
mobilisasi excavaior D D D D D D D D D D D D D D D D menjadi tucket skeleton
Alternatif Solusi Hotspot Pada Turbin Karena Penggunaan Ol Pelumas
Rekomendasi Alternatif Solusi Pertimbanzan Dari Sisi Bixva Rekomendasi Alternatif Solusi
a 8 7 [ 3 4 3 2 1 2 3 4 5 [ 7 2 9

. . Pengzunaan oli pelumas
s == 0|D|0|0|0|0|0|0|®|0|0|0|0|0|0|0 |0 |l dmee
telmolog] filtrasi biodegradable hubricant
Perbailean seal ik it Li pelx deng
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Rekomendssi Alternatif Solusi _ __ Pertimbanzan Dari Sisi Dampak Linglongan _ Rekomendssi Alternatif Solusi
a 8 7 [ 3 4 3 2 1 2 3 4 5 [ 7 F [

. . Penzzunasn oli pehumas
Reuse oli pehamas dengan :

e E ggOo0o0)j0)/=e00|/0(O0|0|0(0O|0| 0 |swovesionsl degn
telmolog filmasd biodegradable hibricant
Derbailean sealing system untuk Reuse oli pelumas dengan
mensurangi cecegnu:_ oli D D D D D D D D D D D D D U D D telmolozi %Jmasl )
Bengeumzan ul.l pelumas Perbaikan sealing system untuk
Korensional dengan O|ojOojo|o|o|o|0|0|®e|0|0|0|0|0|0|0 s
bicdegradable lubricant = -

- . . Dertimbangzan Dari 5151 Kemudahan Pelaksanaan . . . .
Bekomendasi Alternatif Solusi 2 A I 5 3 3 2 1 2 3 n 3 5 = 3 o Rekomendasi Alternatif Solusi

. . Pengzunaan oli pelumas
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mmre et | 0000|0000 |0 O0|0|10|0|10|0|0 | e e
Penggunzan ul.l pelumas Perbaikan sealing system untuk
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Alternatif Solusi Hotspot Pada STP

Rekomendasi Alternarif Solusi o D Sl . Rekomendasi Altematf Solusi
Pengzunaan water efficisncy . B
= b Perubahan perilalng pengzunam
davice 52507 ke ; i
e O|o|o|o|o|&|0|o|0 O | O | (dengan kempanye bemat s
air dan timbalan air limbah atan SOP penggunaan air)
Reuse greywater mnik kepiatan Penzp water efficiency
domestik (memyiram Bnaman. gloig|g a ﬂz&ms q!mm" egungnn air
frush tedler, 411
dan timbulan air limbah
Perubaban perilakn pengzunasm Reuse greywater unmk keriatm
i (denpan kampanye hemat air aOloig 0O damestil (menyiTam @Anaman.
atam SOP pengzunasn air) fiush todlet. dll)
Rekomendasi Alternatf Solusi Fertliaps D e Demik Linghanenn . Rekomendasi Altermati Solusi
2 = = 2 ]
Pengzunaan water efficiency
= £ Perubahan perilaln penprunamm
device £2nsar ket -
e O|o|o|o|o|®|o|o|o 00 | O oty o i
air dan timbalan air limbah Lleny PenEFunaAn AT
. Pepemunaan water efficiency
Reuse greywater unik kepiatan == 6
= = device (38 sensor keran)
e s i O|0|@|0|O|O|o|o|D s e gotengspese e i
. dam timbulam air limbah
Perubaban perilaly penpzunam Reuse greywater wmmk kerianm
i (denpan kampanye hemat air D D D D D o D D D damestil (menyiTam @Anaman.
atan SOP pengzunasn air) fiush rodlet, dll)
Reskomendasi Alematif Schusi : “m4 3 Do Sast Hf'“’ﬂ;"'“ ';‘"'“4““'5 . Rekomendasi Altematif Schusi
Pengzunaan water efficiency
= 3 Perubahan perilalng penprunam
device 52n5aT ke,
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. Penegmmaan water efficiency
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dam fimbulan air limbah
Perubaban perilaky pengzunam Rleuse greywater unmk keriatm
air (dengan kampanye 1t air domestik (menyiram Anaman.
atan S0P pengzunaan air) finsh rodlet. dll)
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MNama: Bambang Irawan
Jabstan: Officer Rendal (hperas)

Petmnjuk Cars Penglsian Kuesioner

3 Anm %y ndalsh kondisi di ma

. Angks dea (2), epapar (4), enamn (&), dan delspan (3) adalah nilai v

Kriteria Perbalkan Lingkungan
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2 sara fakior bebih penting dibanding fakeor lainnya
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Lampiran 5. Hasil Permodelan Expert Choice

Hasil Pembobotan Kriteria Dan Prioritas Menggunakan Expert Choice Pada
Hotspot Cirata Reservoir

unaan excavator amphibi

47 0% Modifikasi bucket excavator menjadi bucket skeleton

30,6% Dampak Lingkungan

32,5% Kemudahan Pelaksanaan 40.3% Penggunaan ponts untuk mobilisasi t

P _ Priorities with respect to: Combined
Goal: Alternatif Solusi Hotspot 1 Cirata Reservoir

Biaya -3¢0 I
Dampak Lingkungan ,306 | I
Kemudahan Pelaksanaan 325 I

Inconsistency = 0,0003
with 0 missing judgments.

Priorities with respect to: | Combined
Goal: Alternatif Solusi Hotspot 1 Cirata Reservoir
>Biaya
P hibi 103 I
Modifikasi bucket di bucket skel ,509 |
untuk mobilisasi excavator 387 [

Inconsistency = 0,00687
with 0 missing judgments.

I"liorih"witl‘! rﬁﬁecl.h: ) ) ] Combined
Goal: Alternatif Solusi Hotspot 1 Cirata Reservoir
>Dampak Lingkungan

difikasi bucket jadi bucket skel »528 |
untuk mobil t 338 I

Inconsistency = 0,02
with 0 missing judgments.

Priorities with respect to: ] Combined
Goal: Alternatif Solusi Hotspot 1 Cirata Reservoir
>Kemudahan Pelaksanaan

hibi 147 I
difikasi bucket jadi bucket skel 470 I
P untuk mobilisasi excavator 47+ |

Inconsistency = 0,00002
with 0 missing judgments.



Hasil Pembobotan Kriteria Dan

Hotspot Turbin

xlvii

Prioritas Menggunakan Expert Choice Pada

30,6% Dampak Lingkungan

32,5% Kemudahan Pelaksanaan

32 4% Penggunaan biodegradable lubricant

129,3% Perbaikan sealing untuk mengurangi ceceran oli

L _Priorities with respect to:
Goal: Alternatif Solusi Hotspot 2 Turbin
>Biaya

Reuse oli pelumas

Perbaikan sealing untuk mengurangi ceceran oli
Inconsistency = 0,01
with 0 missing judgments.

Priorities with respect to:
Goal: Alternatif Solusi Hotspot 2 Turbin
>Dampak Lingkungan

Reuse oli pelumas
Penggunaan biodegradable lubricant
Perbaikan sealing untuk mengurangi ceceran oli
Inconsistency = 0,00021
with 0 missing judgments,

Priorities with respect to:

Goal: Alternatif Solusi Hotspot 2 Turbin
>Kemudahan Pelaksanaan

Reuse oli pelumas
Penggunaan biodegradable lubricant
Perbaikan sealing untuk mengurangi ceceran oli
Inconsistency = 0,03
with 0 missing judgments.

Combined

Combined

327 I
+462 | I
211
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Hasil Pembobotan Kriteria Dan Prioritas Menggunakan Expert Choice Pada

Hotspot STP

30,6% Dampak Lingkungan

32.5% Kemudahan Pelaksanaan

30,12 Penggunaan water efficiency device

30.6% Reuse

39,3% Perubahan perilaku

Priorities with respect to:
Goal: Alternatif Solusi Hotspot 3 STP
>Biaya

Penggunaan water efficiency device
Reuse greywater
Perubahan perilaku
Inconsistency = 0,00578
with 0 missing judgments.

Priorities with respect to:
Goal: Alternatif Solusi Hotspot 3 STP
>Dampak Lingkungan

Penggunaan water efficiency device
Reuse greywater
Perubahan perilaku
Inconsistency = 0,0018
with 0 missing judgments.

Priorities with respect to:
Goal: Alternatif Solusi Hotspot 3 STP
>Kemudahan Pelaksanaan

Penggunaan water efficiency device
Reuse greywater
Perubahan perilaku
Inconsistency = 0,00307
with 0 missing judgments.

Combined

Combined

Combined
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Lampiran 6. Dokumentasi In Depth Interview
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Lampiran 7. Surat Izin Penelitian

KEMENTERIAN PENDIDIKAN, KEBUDAYAAN
RISET, DAN TEKNOLOGI

R UNIVERSITAS DIPONEGORO Te.
SEKOLAH PASCASARJANA h
MAGISTER ILMU LINGKUNGAN

Nomor : 20/UN7.M1.6/MIL-SPen/04/2025
Hal : Ijin penelitian dan pengambilan data

Yth. PT PLN Nusantara Power UP Cirata
J1. Desa Cadas Sari, Kec. Tegal Waru, Plered
Purwakarta

Sehubungan dengan akan dilaksanakannya penyusunan tesis bagi mahasiswa Program Studi
Magister Ilmu Lingkungan, Sekolah Pascasarjana Universitas Diponegoro, bersama ini kami
mohon Bapak/Ibu dapat memberikan 1jin kepada mahasiswa:

nama ‘Rimala Zahra Wibowo

NIM :30000123420023

program studi :Magister Ilmu Lingkungan

Judul ‘Life Cycle Assessment (LCA) Untuk menentukan Dampak Lingkungan Pada

Proses Pembangkit Listrik Tenaga Air (PLTA) PT. PLN Nusantara Power UP Cirata
untuk dapat melakukan penelitian dan pengambilan data di Instansi Bapak
Atas perhatian dan kerjasamanya kami sampaikan terima kasih.

Semarang, 21 April 2025
Ketua Program Studi,

Dr. Eng. Maryono ST, M.T
NIP197508112000121001
Tembusan :

1. Yth: Dekan Sekolah Pascasarjana

2. Mahasiswa yang bersangkutan



Lampiran 8. Surat Persetujuan Penelitian

Nomor
Lampiran
Sifat

Hal

% PLN

Nusantara Power

:0339/335/PLNNP030004/2025 14 Mei 2025

: Segera - Biasa

: Pemberitahuan Pelaksanaan Penelitian dan Kepada

Pengambilan Data Universitas Diponegoro

Yth. Ketua Program Studi
Universitas Diponegoro
Dr. Eng. Maryono ST, M.T
Jalan Imam Bardjo, S.H. No. 5
Semarang Kode Pos 50241
Tel. (024) 8453635

Sehubungan dengan surat saudara yang disampaikan :

Nomor : 20/UN7.M1.6/MIL-SPen/04/2025
Tanggal : 21 April 2025
Perihal : ljin penelitian dan pengambilan data

Maka dengan ini Mahasiswa yang disebut sebagai berikut : '
No Nama [ NIM Topik Tesis Penempatan |
1 Rimala Zahra Wibowo 30000123420023.Life Cycle Assessment (LCA)  Lingkungan |
‘ Untuk menentukan ‘

! Dampak Lingkungan Pada

; Proses Pembangkit Listrik

E Tenaga Air (PLTA) PT. PLN
i ' Nusantara Power UP Cirata |
Mahasiswa tersebut diatas dapat melaksanakan Penelitian dan Pengumpulan Data Mulai
Tanggal 23 Juni s/d 10 Juli 2025 dengan ketentuan menandatangani Pakta Integritas
diatas Materai bahwa Jurnal tidak dipublikasi tanpa sepengetahuan pihak PLN NP UP
Cirata dan wajib untuk mengirimkan hasil penelitian yang dibuat setelah selesai, jam
masuk menyesuaikan dengan waktu kerja di Perusahaan yaitu hari Senin-Jumat pukul

07.30 WIB s/d 16.00 WIB.

Hal yang perlu diperhatikan selama kegiatan berlangsung adalah :

Selama kegiatan berlangsung tidak disediakan Akomodasi maupun Transportasi;

Mahasiswa menyerahkan fotocopi kartu/data kepesertaan asuransi;

Mahasiswa menyerahkan photo 3x4 dan 2x3 masing-masih 1 lembar;

Mahasiswa membawa kartui dentitas diri, pakaian lapangan dan perlengkapan lain

yang diperlukan;

5. Mahasiswa membuat SKCK (Surat Keterangan Catatan Kepolisian) dariPolsek/Polres
tempat domisili;

6. Mahasiswa wajib menerapkan Protokol Kesehatan di area lingkungan PLTA Cirata;

$ WEN

PT PLN NUSANTARA POWER

UNIT PEMBANGKITAN CIRATA

ec. Tegal Waru, Kab. Purwakarta 41162 PO. BOX 7 Plered

li



o PLN

Nusantara Power

7. Apabila terjadi hal-hal yang tidak diinginkan selama praktek berlangsung, maka
tanggungjawab kami hanya sebatas peraturan dan prosedur yang berlaku di PT PLN
Nusantara Power.

8. Penilaian dan Surat Keterangan akan diberikan apabila Mahasiswa sudah menyerahkan
Laporan dan disetujui oleh Pembina;

9. Apabila terjadi hal-hal yang tidak diinginkan selama praktek berlangsung, maka
tanggung jawab kami hanya sebatas peraturan dan prosedur yang berlaku di PT PLN
Nusantara Power.

Untuk informasi lebih lanjut bisa menghubungi bagian SDM, Mifta Agnesia Putri ext.
3059, 3060.

Tembusan :

1. MAN BENDUNGAN SIPIL DAN LINGKUNGAN UP CIRATA PLN NP
2. ASMAN LINGKUNGAN UP CIRATA PLN NP

3. ASMAN SDM, UMUM DAN CSR UP CIRATA PLN NP

4. Aziz Bachtiar Cendikiawan

PT PLN NUSANTARA POWER
UNIT PEMBANGKITAN CIRATA

JI. Desa Cadas Sari, Kec Tegal Waru, Kab, Purwakarta 41162 PO. BOX 7 Plered

lit
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ENVIRONMENTAL IMPACT ASSESSMENT IN HYDROPOWER
GENERATION: A LIFE CYCLE ASSESSMENT AT PT PLN
NUSANTARA POWER UP CIRATA, PURWAKARTA, INDONESIA

Rimala Zahra Wibowo'*, Suherman®, Muhammad Helmi®, Arti Hapsari®
!Environmental Science Master Program, School of Post Graduate Studies. Universitas Diponegoro, Indonesia
*Departemen of Chemical Engineering, Faculty of Engineering. Universitas Diponegoro, Indonesia
‘Departement of Marine Science, Faculty of Fisheries and Marine Science, Universitas Diponegoro, Indonesia
*PT PLN Nusantara Power UP Cirata

E-mail: iimalazahra24@students undip ac.id'*
Received : 01 February 2026 Accepted : 08 March 2026
Revised : 11| February 2026 Published  : 30 March 2026
Abstract

PT PLN Nusantara Power UP Cirata is one of the largest hydropower plants in Indonesia, with an installed capacity
of 1.008 MW, and plays a strategic role in supporting national electricity supply security. Although classified as
renewable energy, hydropower operations are not entirely free from environmental impacts, including greenhouse
gas emissions from biomass decomposition in the reservoir and waste generated from turbine and generator
maintenance. This study aims to analyze the environmental impacts of electricity generation using the Life Cycle
Assessment method with a cradle-to-gate system boundary. The assessment was conducted using SimaPro 9.5.0.2
with the CML-1A Baseline method, where the functional unit was | kWh of electricity. The main hotspot within the
cradle boundary is the Cirata Reservoir due to diesel consumption, contributing | .21E-04 kg CO2-eq/kWh to global
warming potential, 2.35E-11 kg CFC-ll-eq/kWh to ozone depletion potential, 3.52E-07 kg 502-eqg/kWh to
acidification potential, and 3.32E-06 kg PO4-eq/kWh to eutrophication potential. Within the gate boundary, hotspots
were identified in the turbine, where used oil contributed 1.91E-05 kg CO2-eq/’kWh to global warming potential,
turbine oil contributed 2.63E-12 kg CFC-1l-eq/kWh to ozone depletion and 3.97E-08 kg S502-eqkWh to
acidification potential, and the sewage treatment plant contributed 3.49E-07 kg PO4-eq/kWh to eutrophication
potential.

Keywords: Cradle-to-Gate, Environmental Impact, Hotspot, Hydropower Generation, Life Cycle Assessment

INTRODUCTION

PT PLN Musantara Power UP Cirata is one of the largest hydropower generation units in Indonesia, located
in Purwakarta Regency. West Java, with an installed capacity of 1.008 MW, making it the largest hydropower plant
in the country (Bagaskara et al., 2024). The electricity generated is distributed to the Java, Madura, and Bali regions,
thereby playing a strategic role in maintaining national electricity supply security. From a physical perspective, the
environmental impacts associated with hydropower are generally lower than those of fossil fuel-based power plants.
However, hydropower operations are not entirely free from environmental impacts. Maintenance activities involve
the use of materials such as oil and lubricants in turbine and generator units, generating waste that requires collection
and transportation to treatment facilities, which indirectly contributes to greenhouse gas emissions (Pant et al., 2016).
Changes in land use and human activities in the generation process can increase the entry of sediment and suspended
material into water bodies, which has the potential to reduce water quality. increase sedimentation, and affect the
balance of aquatic ecosystems (Ridarto et al., 2023; Avasy et al.,, 2023). In addition, resource consumption and
supporting operational activities may also contribute to various environmental impact categories. One approach that
can be employed to comprehensively evaluate these impacts is Life Cycle Assessment (LCA). LCA is a data-based
method used to assess the environmental impacts of a system throughout its life cycle. from raw material extraction
to the final stage (Jung et al.. 2022). Although LCA has been widely applied in the electricity generation sector,
specific studies on large-scale hydropower plants in Indonesia, particularly at PT PLN Nusantara Power UP Cirata,
remain limited.
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ENVIRONMENTAL IMPACT REDUCTION IN HYDROPOWER GENERATION: A LIFE CYCLE ASSESSMENT
AT PT PLN NUSANTARA POWER UP CIRATA, PURWAKARTA, INDONESIA
Rimala Zahra Wibowo et al

This study aims to analyze the potential environmental impacts of the electricity generation process using
the LCA method within a cradle-to-gate system boundary and to identify hotspots across impact categones. The
cradle-to-gate scope was selected as it represents upstream and core production processes that generally contribute
dommantly to environmental impacts, allowing the analysis to focus on the most significant stages. Through this
approach. the study 1s expected not only to enrich the LCA literature on the hydropower sector in Indonesia but also
to provide practical contributions toward improving environmental performance and supporting national energy
transition and emission reduction agendas.

METHODOLOGY

This study emploved a quantitative approach using the Life Cycle Assessment (LCA) method in accordance
with ISO 14040 and ISO 14044 standards. The analysis was conducted within a cradle-to-gate system boundary
covering upstream and core electricity generation processes. The LCA framework consisted of goal and scope
defimition, Life Cycle Inventory (LCI) development, Life Cycle Impact Assessment (LCIA), and mterpretation of
results. Data processing and impact calculations were performed using SimaPro version 9.5.0.2 with the CML-IA
Baseline method, adopting 1 kWh of electricity as the functional unit. The impact categories assessed included
Global Warming Potential (GWP), Ozone Depletion Potential (ODP), Acidification Potential (AP). and
Eutrophication Potential (EP). The impact assessment results were subsequently analyzed to identify environmental
hotspots at each process unit)

RESULTS AND DISCUSSION
Life Cycle Inventory

The inventory analysis stage involves identifying and documenting all mput and output flows from each
process unit within the defined system boundary. The system boundary includes raw material extraction from the
reservolr, production and transportation of supporting materials, and hydropower plant construction activities, which
comprise the powerhouse. intake. headrace tunnel, penstock. turbine, generator, and utilities process. The inventory
was conducted by recording all material and energy flows entering and leaving the system. Input data mcluded raw
matenials, electricity consumption, and water use, while output data comprised emissions, wastewater, hazardous
waste, non-hazardous waste, and the electricity generated from the power production process. Life cycle mventory
can be seen in figure 1.

v L s

Uity Provasy

Figure 1. Life Cycle Inventory of The Power Generation Process
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ENVIRONMENTAL IMPACT REDUCTION IN HYDROPOWER GENERATION: A LIFE CYCLE ASSESSMENT
AT PT PLN NUSANTARA POWER UP CIRATA, PURWAKARTA, INDONESIA
Rimala Zahra Wibowo et al

Life Cycle Impact Assessment (LCIA)

The impact assessment was conducted using the CML-IA method implemented in SimaPro software for the
impact categories of Global Warming Potential Ozone Depletion Potential, Acidification Potential, and
Eutrophication Potential The CML-IA method was selected because 1t 15 a midpoint-based approach widely applied
m Life Cycle Assessment studies to quantitatively and systematically evaluate environmental impacts. The
characterization stage was carried out by converting all input and output inventory data into equivalent environmental
mmpact units through multiplication by the charactenzation factors corresponding to each impact category. These
characterization factors represent the potential contribution of each substance or flow to a specific impact category.
The impact results can be seen in table 1.

Table 1. Impact Result from Hydropower Generation

Global Warming Ozone Depletion Acidification Eutrophication
Process Unit Potential Potential Potential Potential
(kg CO2ek/kWh) (kg CFC-11 ek/kWh) (kg SO2ek/kWh) (kg PO4ek/kWh)
Cradle
Cirata 1.21E-04 2.35E-11 3.52E-07 3.32E-06
Feservolr
Supporting
Material 2.11E-05 4. 19E-12 1.35E-07 1.15E-07
Production
Supporting
Material 5 69E-07 0 89E-14 2.21E-09 3 86E-10
Transportation
Core
Hydropower 0.00E+00 0.00E~+00 0.00E+00 0.00E+00
Construction
Intake,
Headrace
0.00E+00 0.00E+0D0Q 0.00E+00 0.00E+00
Tunnel.
Penstock
Turbine 1.91E-05 2 63E-12 3 9T7E-08 4 80E-09
Generator 3.16E-06 1.12E-12 1.70E-08 2.05E-09
Core Utility

EDGDCC T97E-06 1.55E-12 2.33E-08 4 17E-09
EDG _
Firehvdrant 4 8TE-07 9.49E-14 1.43E-09 2.55E-10
EDG 4.64E-06 9.03E-13 1.36E-08 2.42E-09
Switchyard
Office 3.78E-06 2.07E-14 1. 45E-09 2.20E-09
STP 0.00E+00 0.00E+0Q0 0.00E+00 3 49E-07
Hazardous
Waste 0.00E+00Q 0.00E+00Q 0.00E+H00 0.00E+D0
Management
Waste 0.00E-+00 0.00E+00 0.00E+00 0.00E+00
Management

a. Global Warming Potential
In the cradle boundary, the Global Warming Potential (GWP) results show that the largest contribution
comes from the Cirata Reservoir unit at 1.21=10™* kg CO:z-eq/kWh, followed by Supporting Material
Production at 2.11x107° kg CO:-eq/kWh, reflecting the impact of the production of lubricating o1l, paper,
and rags. Supporting Material Transportation has the lowest impact at 5.69=107" kg CO:-eq/kWh. indicating
a relatively small role compared to material production. In the dovwnstream boundary (gate boundary). the
turbine unit shows the highest GWP value at 1.91x10~* kg CO:-eq/kWh, followed by the generator at
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8.16x107¢ kg CO:-eq/kWh. Among the utility units, EDG DCC contributes the largest GWP (7.97x10~¢ kg
CO:-eq’kWh), while EDG Switchyard and EDG Firehydrant contribute 4.64x107 and 4.87x1077 kg CO--
eq/kWh, respectively, and office units contribute 3.78x107¢ kg CO:-eq/kWh. Meanwhile, hydropower plant
construction, inlet—water channel tunnel-penstock, wastewater treatment plant (STP). and hazardous and
non-hazardous waste management show zero GWP in the initial stage due to the absence of additional
greenhouse gas emissions, energy consumption, or to avoid double counting. as the waste impact has been
allocated to the oniginal turbine and generator units.

b. Ozone Depletion Potential
The largest Ozone Depletion Potential (ODP) in the cradle boundary, impact comes from the Cirata
Reservoir process unit at 2.35 x 107** kg CFC-11 ek/kWh, which arises not from the direct use of ozone-
depleting substances, but from the indirect contribution of upstream processes such as the production and
distribution of fuel and supporting materials (van den Oever et al, 2024). The Supporting Matenal
Production unit contributes 4.19 x 1072 kg CFC-11 ek/kWh. while Supporting Material Transportation has
the smallest impact on the cradle scope. namely 9.89 x 107** kg CFC-11 ek/kWh. At the gate scope, the
hydropower construction unit and the intake—headrace tunnel-penstock have a zero value because only water
flow occurs without other input or output. The turbine and generator units contribute 2.63E-12 and 1.12E-
12 kg CFC-11 ek/kWh, respectively. In the utility group, EDG DCC has an impact of 1.55E-12 kg CFC-11
ek’kWh, EDG Switchyard 9.03E-13 kg CFC-11 ek/’kWh. and EDG Firehydrant 9 49E-14 kg CFC-11
ek/kWh. The STP unit does not show an ODP contribution because the inventory 1s only in the form of liquid
waste without an ODP charactenization factor in the CML-IA method, while waste transportation provides
a very small contribution of 2.92E-14 kg CFC-11 ek/kWh.

c. Acidification Potential
The largest contribution of Acidification Potential (AP) impact in the cradle scope comes from the Cirata
Reservoir process unit of 3.52E-07 kg SO2ek/kWh, in the Supporting Material Production process unit 1t
produces an AP mmpact of 1.35E-07 kg SO2ek/kWh, and the smallest contribution 1s from the Supporting
Material Transportation process unit of 2.21E-09 kg SO2ek/kWh. In the gate scope. it 1s known that the
turbine process unit has the largest impact in the AP impact category. which 1s 3.97E-08 kg SO2ek/kWh.
The second largest impact comes from the EDG DCC process unit with an impact value of 2.33E-08 kg
SO2ek/kWh, another process unit, namely the generator, produces an impact of 1.70E-08 kg SO2ek/kWh.
In the EDG Switchyard and Firehydrant process units, each produces an AP mmpact of 1.36E-08 kg
SO2ek/kWh and 1.43E-09 kg SO2ek/kWh. In the office process unit, it produces an AP impact of 1 45E-09
kg SO2ek/kWh. In the waste transportation process unit, it produces an AP impact of 6.53E-10 kg
SO2ek/kWh.

d. Eutrophication Potential
Eutrophication Potential (EP) value in the cradle scope 1s dominated by the Cirata Reservoir process unit
with a value of 3.32E—06 kg PO+*~ eq/kWh. The second largest impact comes from the Supporting Material
Production process unit at 1. 15E—07 kg PO+*~ eq/kWh and followed by the third largest impact from the
Supporting Material Transportation process unit with an impact of 3.86E—10 kg PO+*~ eq/kWh. The impacts
resulting from these two process units are relatively small due to the limited nutrient emissions released. In
the gate scope. the largest impact comes from the Sewage Treatment Plant (STP) process unit with a value
of 3 49E-07 kg PO+*~ el/kWh, the turbme and generator process unit also contributes an EP impact of 4. 80E-
09 kg PO4ek/kWh and 2.05E-09 kg PO4ek/kWh, the Emergency Diesel Generator (EDG) process unit also
contributes an EP of 4.17E-09 kg PO4ek/kWh at the EDG DCC. 2.55E-10 kg PO4ek/kWh at the EDG
Firehydrant, and 2 42E-09 kg PO4ek/kWh at the EDG Switchyard. and produces an impact of 2.20E-09 kg
PO4ek/kWh.

Interpretation (Hotspot Analysis)

Hotspot analysis falls within the interpretation stage of an LCA analysis. Hotspot identification 1s performed
for each impact category. Hotspot identification 1s performed to identify the impacts that contribute most
significantly to each impact category from each process unit. The Impact Contribution Percentage can be seen in the
table 2.
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Table 2. Impact Contribution Percentage
Process Unit Global Warming Ozone Depletion  Acidification  Eutrophication
Potential Potential Potential Potential
Cradle
Cirata Reservoir 84 84% 84.59% 71.89% 96.63%
Supporting Material 14.76% 15.05% 27.65% 3.36%
Production
Supporting Material 0.40% 0.36% 0.45% 0.01%
Transportation
Core
Hydropower 0.00% 0.00% 0.00% 0.00%
Construction
Intake, Headrace 0.00% 0.00% 0.00% 0.00%
Tunnel, Penstock
Turbine 43.11% 41 .40% 40.86% 1.31%
Generator 18.42% 17.70% 17 48% 0.56%
Core Utility
EDG DCC 17.98% 24 40% 24.04% 1.14%
EDG Firehydrant 1.10% 1.49% 1.47% 0.07%
EDG Switchyard 10.48% 14.22% 13.99% 0.66%
Office 3.52% 0.33% 1.49% 0.60%
STP 0.00% 0.00% 0.00% 95.61%
Hazardous Waste 0.00% 0.00% 0.00% 0.00%
Management
Waste Management 0.00% 0.00% 0.00% 0.00%

a. Global Warming Potential
In the cradle scope. it 15 known that the Cirata Reservoir process unit is a hotspot with a contribution of
84 84%. This 1s due to the use of diesel fuel of 58,015.00 liters in this process for periodic cleaning of water
hyacinth growing in the reservoir using an excavator. This cleaning 1s carried out to maintain the reliabality
of the generating system to prevent blockages due to water hyacinth rotting at the bottom of the reservorr.
Due to the massive growth of water hyvacinth, cleaning activities using excavators must also be carried out
frequently so that the use of diesel fuel also increases. The combustion process of this fuel directly produces
greenhouse gas emissions such as carbon dioxide (CO-), methane (CHs) and nitrous oxide (N-0) which have
an impact on global warming (Gentilucei et al. |, 2025). In the gate scope, 1t 15 known that the Turbine process
unit 15 a hotspot with a contribution of 43.11% caused by the accumulation of used o1l of 6.05 tons due to
routine maintenance in the turbine to maintain the reliability of the generating process. This used o1l must
be processed. and this process can produce high greenhouse gas emissions. One method for processing used
o1l 15 burmning 1t 1 a kiln or mcimerator, which oxidizes the carbon content i the o1l and produces CO2,
mcreasing its potential for global warming (Garcia-Gutierrez et al., 2025).

b. Ozone Depletion Potential
In the cradle scope. it 15 knovwn that the Cirata Reservoir process unit 1s a hotspot with a contribution of
84.59% due to the use of diesel fuel of 58,015.00. Ozone depletion due to the use of diesel fuel 1s an 1mpact
that appears indirectly. The LCA cycle calculation takes into account upstream stages such as petroleum
exploration, refining processes, and the use of chemicals and other auxiliary materials where there is the
possibility of emissions of substances with the potential for ozone depletion in very small amounts, so that
when calculated using the ODP characterization method, the contributicn can still be calculated even though
the value 1s low (Heidari Maleni et al, 2024). In the gate scope, 1t 1s known that the turbine process unit 1s a
hotspot with a contribution of 41 40% due to the use of lubricating oil of 6.05 tons. Lubricating o1l causes
an indirect ODP tmpact because lubricating oil 1s a petroleum-based product so that the impact modeling in
the LCA analysis starts from crude o1l extraction, refining process, to lubricant formulation. This process
becomes background emissions which have an ODP characterization factor.

c. Acidification Potential
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In the cradle scope, it 15 kmown that the Cirata Reservoir process unit 1s a hotspot with a contribution of
71.89% due to the use of diesel fuel of 58,015.00 liters. The use of diesel fuel can cause an increase
Acidification Potential because the diesel combustion process produces emissions of acidic gases, especially
sulfur dioxide (S0:) and nitrogen oxide (NO;). These acidic compounds are then deposited onto the surface
of the land and water through acid deposition, thus contributing to an increase in the Acidification Potential
value (Brambilla and Girardi, 2025). In the gate scope, the turbine process unit 15 a hotspot with a
contribution of 40 86% due to the use of lubricating oil of 6.05 tons. The use of lubricating o1l can cause an
mndirect impact of Acidification Potential Lubricating oil 1s a derivative product of petroleum whose
production process mnvolves other processes and auxiliary materials that produce acid gas emissions such as
sulfur dioxide (50-) and nitrogen oxide (NQ.).
d. Eutrophication Potential

In the cradle scope, 1t 15 known that the Cirata Reservoir unit 15 a hotspot with a contribution of 96.63% due
to the use of diesel fuel of 58.015.00 liters. The use of diesel fuel will release MO, emissions that can
experience wet deposition (rain) or dry deposition. This nitrogen acts as a nutrient that can increase the
productivity of algae and aquatic plants, thereby contributing to eutrophication (Yau et al.. 2022). At the
gate scope, the STP process unit 15 a hotspot with a contribution of 95.61% because the wastewater effluent
still contains organic matter and nutrients, as indicated by the BOD and COD values. This organic material
will be degraded by microorganisms by consummg dissolved oxygen. while releasing mitrogen that
encourages algae growth and contributes to eutrophication (Ro'in and Dahalan, 2024).

CONCLUSION

The results of the LCA analysis with a cradle-to-gate scope show several process units that are hotspots. In
the cradle scope, the process unit that 1s a hotspot 15 Cirata Reservoiwr with an impact value of 1.21E-04 kg
CO2ek/kWh on global warming potential, 2.35E-11 kg CFC{11 ek/’kWh on ozone depletion potential, 3.52E-07 kg
502ek/kWh on acidification potential, and 3 32E-06 kg PO4ek/kWh on eutrophication potential Meanwhile, in the
gate scope, the turbine process unit was found to be a hotspot with an impact value of 1. 91E-05 kg CO2ek/EKWh
global warming potential, 2 63E-12 kg CFC-11 ek/kWh on the ozone depletion potential impact, and 3 97E-08 kg
502ek/kWh on the acidification potential impact. as well as the STP (sewage treatment plant) process unit with an
mmpact value of 3 49E-07 kg PO4ek/kWh on the eutrophication potential.
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