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Studi Kasus

Gelas plastik diproduksi di Jerman dari butiran dengan cetakan injeksi (injection molding)
dengan menggunakan listrik dan udara terkompresi. Untuk menghasilkan | kg produk gelas
plastik dengan cetakan injeksi, diperlukan 1,05 kg butiran (granulate). Jenis butiran plastik
adalah PP (polypropylene). Konsumsi energi dari proses ini adalah 6 MJ listrik dan 5 Nm3
udara terkompresi per kg produk (tekanan 7 bar, efisiensi tinggi). 0,05 kg butiran berakhir
sebagai limbah dan dibuang ke pembakaran limbah. Setelah dibuat, gelas diangkut dengan truk.
Tabel dan ilustrasi di bawah ini merupakan gambaran proses keseluruhan, goal and scope, dan

aliran input output.

Dengan menggunakan CML 2001 sebagai metode LCIA, maka:
|. Apa sumber terbesar pemanasan global (global warming)?
2. Apa sumber terbesar untuk pengasaman (acidification)?

3. Apa sumber terbesar toksisitas manusia (human toxicity)?

Goal
Mengevaluasi dampak lingkungan dari siklus hidup gelas plastik yang meliputi dampak global
\ warming, acidification, dan human toxicity.
Butiran plastik
Injection e ——— S co p e
Idi
i ") o' T WL L. WL . . —
L Fungsi sistem produk: digunakan untuk menampung air atau cairan untuk diminum
/ i Distribusi Unit fungsional: 1 kg gelas plastik sebagai tempat menampung air untuk minum sekali pakai

Batasan sistem: dari proses produksi sampai transportasi

Tenaga listrik

Polypropylene granulate Massa 1,05 Measured
Energi listrik Energi 6 Ml Calculated
Udara terkompresi Volume Calculated
Limbah plastik Massa 0,05 Estimated

Gelas plastik Massa 1 kg Measured



Langkah-Langkah

I.  Kilik dua kali pada ikon software GaBi di desktop.

2. Tunggulah beberapa saat hingga tampilan depan GaBi terlihat seperti di bawah ini.

GaBi ts DATABASE ~ EDIT e thinkstep — (] X
EEENDBBKW QO ?IS -
= & Gadits >
Education database 2020 [C:\ProgramDat - - A
GaBi ts

GaBi ts

GaBi ts is the leading LCA modeling software for
‘ product sustainability, with over 10,000 users across
companies, industry associations and academic
institutions.

= ==

Create New Object

Edit Existing Object

Active Database (No Database Active)

Activazas (No Active User)

History Statistics

View History

3.  Klik kanan pada ‘Education Database 2020’, kemudian klik ‘Open database’. Tunggulah

beberapa saat hingga database plans GaBi terbuka.

GaBi ts DATABASE ~ EDIT ~ VIEW  TOOLS  HELP thinkstep  —
= -
CEETRID K QRS ?| & o -
3its
Education_database_2020 [C:\ProgramData\thy el = ~
Open database .
Close database GaBits
Instal content updates GaBi ts is the leading LCA modeling software for
Q Search Ctrl+F | ‘ product sustainability, with over 10,000 users across
History companies, industry associations and academic
tituti 3
Database information institutions.
Show in Explorer ~ MG T s ey ]
Export 4
Import v [t

Publish Database
Update from server
Submit changes

Unink database
(No Database Active)
Rename database
Copy database (No Active User)
Remove database
Delete database

History Statistics

View History

Open the selected Database.




4.  Klik ‘Project’, kemudian buatlah project baru (contoh nama project: Latihan GaBi).

Kemudian klik ‘Activate project’.

2 Latihan GaBi [Projects] -- DB Projects
Object Edit View Help

- x
CERXxMOE E o9 ? search ]
Project administration
Mame

~
Latihan GaBi 0O _Achvahe project . — inactive —
N~——
150 documentation Object list

Nation Name Type Source @ Parent folder QA Last change

System: No changes.

R Search

Last change: System27/05/2021 08:45:58

GUID: {DEEB395F -493E-45 11-8385-09BECE5696FE}

5. Pastikan project sudah dalam keadaan ‘active’. Kemudian klik close (x).

&2 Latihan GaBi [Projects] -- DB Projects
Object Edit View Help

R Do vEH oo ?

Project administration

Name
Latihan GaBi

15O documentation Object st

Nation Name Type Source @ Parent folder QA Last change

System: No changes.

O Search

Last change: System27/05/2021 08:45:58

GUID: {DEEB399F -493E-4511-83B5-09BECE5696FE}




6.  Klik ‘Plans’, kemudian klik kanan pada ruang kosong di sebelah kanan dan pilih ‘New’.

GaBi ts DATABASE EDIT VIEW TOOLS HELP e thinkstep — x
EEERDhD MW RO? G E—1
System: No project
B > GaBits -
= & Education_database_2020 [C:\ProgramDz Nation Name Type Source @ QA Last change
B Projects
= .4 Modeling Plans 2
T units 5
& Clobal parameter h Tutorial Model LC # 25/02{2020
<4 Quantities h SPOILER - Tutorial Model - DONE s 7 75/02/2020
[ 2 Flows
# & Processes
Product model &
& Open
= [ Assessment E
® In Normalization History
I weighting Activate project
| Balances @ New CtrleN
Documentation D G =
s Administration P PODV érl ‘;
aste tri+
G Delete De
Add to active project
Change QA status 4
¥ Calculate resuks
Q Search Ctri+F
Usage
Send process to LCA Hub
New folder

H R Search

7. Isilah nama plan sesuai model LCA yang ingin dirancang, misalnya ‘Life Cycle of a Plastic
Cup’. Kemudian, klik ikon ‘Save’ untuk menyimpan plan. Jika ingin mengganti nama plan,

ubahlah pada kolom nama plan kemudian klik ikon ‘Save’ kembali.

g%y Life Cycle of 3 Plastic Cup <LC> [Plans] - DB Plans b
Objeer—&glit View Help
- e
@E)% D B e #(PED BlkicQo?
Name |Nab'of \([ufe Cydle of a Plastic Cup ) Source | Life cyde v‘
search QI TTite Cycle of a Plastic Cup Selection: New ¥ |
oh New The rames of the bask- precesses are shvn.

Instances: 0 Parameters: 0 i &
System: No changes. Last change: System27/05/2021 09:53:56 GUID: {ECOBDAS2 7633 430E 851D 15CSCEAEAZA)

O Search




8.  Ruang plan yang sudah terbentuk dapat diisi dengan berbagai proses dan flow yang

diinginkan. Klik kanan pada ruang kosong, kemudian pilih ‘New process’.

& Life Cycle of  Plastic Cup <LC> [Plans] -- DB Plans
Object Edit View Help

UEADhD T

Name |nstior - 1ife Cyde of a Plastic cup Source | Life cyde ~]
Life Cycle of a Plastic Cup Selection: New Y|
£h New The mmesof the bos: processesare shown
Life Cycle of a Plastic Cup
Plan settings
Location of storage
P Parameters... Cul+P
Show parent plan
Adopt defaul colors
X Cut Curl+X
I Copy Cerl+C
% Paste
@ Delete CurkDel
£ New process
Instances: 0 Parameters: 0 i L
System: No changes. Last change: System27/05/2021 09:53:56 GUID: {ECDBDAS52-7539-43DE-BB51-D15CSCEAEA2A}
R Search

oy Life C

ommrsrd.rt View HE\;
BB X5 S|

Name |N:3170f \/lufe Cyde of a Plastic Cup

Source | Uife cyde \/‘
Life Cycle of a Plastic Cup Selection: New ¥ |

£h New The mImesof the bask: processesare shown.

Select - [m} X

Please select a folder.

1 & Processes ~
& Agricuiture forestry fishing
& Aundliary processes
O Benefication
i Construction industry
Disposal
& Ecoinvent
& End-ofife reatment
Energy conversion
& mdustry data
& Manufacturing
™
Recovery
Repairing
4@ Transport
& US LCI Datzbase -

(=) | o=

~—~

Instances: 0 Parameters: 0 L
System: No changes. Last change: System27/05/2021 09:53:56 GUID: {ECOBDA52-7889-43DE-BB51-D 15C 5CEAEARA}

O Search




0. Isilah nama proses sesuai kebutuhan, misalnya ‘Plastic Cup Production’ dan klik ikon

‘Save’ untuk menyimpan proses tersebut. Kemudian, klik close (x).

leee Plastic Cup Production <u-so> [Production] -- DB Processes — @
dit View Help

xMOiE o ddvE ?

i Search Q
Name Natior ~(([Plastic Cup Production Source | u-s0 - Unit process, single operat | [

Parameters -
Parameter  Formula Value Minimur Maximur Standar Commer
Completeness | Mo statement. ~
Inputs -
Flows Quantities Amount  Units  Tre Standar Origin Comment
Outputs .
Flows Quantities Amount  Units Tz Standar Origin Comment
Flows
Please enter one or mare characters,
Shift+Return creates new flow
Ctrl+Return searches for a flow
System: No changes Last change: System27/05/2021 10:11:54 GUID: {5750 20E4-4025-43CC-A176-26D38064C05E }
. 1013
R Search " A %

27/05/2021 D

I'l. Agar nanti aliran input dan ouput tidak berubah-ubah saat dihitung, maka skala faktornya

harus sama dengan | (satu). Klik kanan pada box ‘Plastic Cup Production’, kemudian

pilih ‘Local Setting’.

g8 Life Cycle of a Plastic Cup <LC> [Plans] - DB Plans *

- X
Object Edit View Help
EE %D e (P RO aQ@? a
Name Natior . |Life Cydle of a Plastic Cup Source | Life cyde ~
search Q| Life Cycle of a Plastic Cup Selection: Plastic Cup Produ [.] ¥
Process plan: Mass (ka]
= ghy Life Cyde of a Plastic Cup The mamesof the bask: processssare shown.
i Plastic Cup Production
. . .
_I::sm Cup Pmdu:xmn‘_
-so»
[ " Plastic Cup Production
Local settings
Database settings
Location of storage
Show parent plan
4 Cut Cr+X
D Copy Crl+C
) Paste Crl+v
@ Delete Curl+Del
v’ Consistency check
Inputs: 0 Qutputs: 0 Parameters
System: Changed, Last change: System27/05/2021 17:52:30 GUID: {ECDBDAS52-758943DE-BB51-D15CSCEAEAA}
518
O Search

28/05/2021 D



2. Tulis ‘Scaling factor’ sama dengan | (satu) dan centanglah checkbox ‘Fixed’. Kemudian,
klik OK.

&

Object Edit View Help

CE X MO g | EPADMK O] ?

Search Q
Name it Plastic Cup Production <u-so> -- Process settings. [m} x | v|ufeeyde ~
Search | Localname  |Plastic Cup Production <u-so ] @ Noimage Selection: Plastic Cup Produ [.] ¥
Lfe Cydl
Esh Y O Localsetings @ Lcc
it Plas
Gealing factor: |1
Free parameTe pFreeParams +
Fixed parameters pFixedParams +
Inputs Show only valuables |- outputs Show anly valuables |-
ParametFlows Quantites Amount  Units__ Tre ParametFlows QuantitesAmount  Units_ Tre
Data quality
Technique Location Time
No statement | o statement | [No statement ~
Grouping
Mation Type Enterprise User defined
| [production | lexternal ~ ~
Inputs: 0 Qutputs: 0 Parameters
System: Changed. Last change: System27/05/2021 17:52:30 GUID: {ECDBDAS52-7539-43DE-BB51-D15CSCEAEA2A}

518
R Search

28/05/2021 D
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13. Di dalam proses ‘Plastic Cup Production’, diperlukan aliran input dan output (input and
output flows) agar proses tersebut dapat dihitung dampak lingkungannya. Aliran input dan
output ini disebut Life Cycle Inventory (LCI). Masukkan data LCI (lihat halaman 1) ke dalam

kolom aliran input ouput. Klik kanan pada ‘Plastic Cup Production’, kemudian pilih

‘Database setting’.

g8 Life Cycle of a Plastic Cup <LC> [Plans] - DB Plans *

- X
Object Edit View Help
. ™ :
EE XMOTE| [ #EPADHK OIS ? search ]
Name | Natior . |Life Cyde of a Plastic Cup Source | Life cyde ~
search Q] | Life Cycle of a Plastic Cup Selection: Plastic Cup Produ [.] ¥
Process plan: Mass [ka]

=l gh Life Cyde of a Plastic Cup The ramesof the base processesare shown,
M@t Plastic Cup Production

:Iusmcw ; i’

aduction < Plastic Cup Production

- 1 Local settings
Database settings
Location of storage

Show parent plan

Cut Crl+X
Copy Ctri+C
Paste Curl+V
Delete Ctri+Del

L BGEx

Consistency check

Inputs: 0 Qutputs: 0 Parameters
System: Changed Last change: System27/05/2021 17:52:30 GUID: {ECOEDAS2-7B35-43DE-B851-D15C5CEAEA2A}

O Search
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4. Ketiklah nama aliran input seperti di bawah

tekan ‘Enter’.

leee Plastic Cup Production <u-so> [Production] -- DB Processes
Object Edit View Help

CExHE 0o @BV & 7?

ini, misalnya ‘compressed air’, kemudian

x

Name ‘Msb'ar v|Plasnc Cup Production Source | u-s0 - Uriit process, single nperat\/l 0
Parameters
Farameter  Formula Value Minimur Maximur Standar Commer
Parameter
2 1cA @ wccioeR S LowE [ Documentation
Completeness | Mo statement ~
Quantities Amount  Units e Standar Origin Comment
<
Qutputs
Flons Quantities Amount  Units  Tee Standar Origin Comment
Flows

<

System: No changes.

R Search

Last change: System27/05/2021 10:11:54

GUID: {575D20E4-4025-43CC-A 176-26D38954C0%E ]

I5. Pilih aliran input sesuai kebutuhan, misalnya

kemudian klik ‘Accept’.

gl Life C

Object

! Object Edit View Help

Chgm st oo 6B R[?

Search ]

}

‘Compressed air 7 bar,

x

N —
lame oy R Search
EEmm- Local content (40)  Available datasets (0) Purchasable datasets (0) k=
B ghUfe P Nation Name Type Source @ Parent folder QA Last change
A
Lo = Compressed air, 7 bar, average efficiency valuable Mechanical energy ' 01/01/2020 ~
production mix, at plant | average power consumption | 7 bar, average effidency
t Conl o ; - = Compressed air, 6 bar, average efficiency valuable Mechanical energy & 01/01/2020
Compiete object name (parts of name) praduction mix, at plant | average power consumption | 6 bar, average effiency
1P | compressed air |
™ =4 Compressed air, 10 bar, low efficiency valuable Mechanical energy " 01/06/2018
=) Type of object production mix, at plant | hich pawer cansumption | 10 bar, low effidency
Flow ~
‘ ons ‘ =4 Compressed air valuable Mechanical energy + 01/11/2012
Searchin production mix, at plant | low power consumption | 10 bar, high effidgency
Flows = = Compressed air, 14 bar, low efficiency valuable Mechanical energy " 01/06/2019
When has the object been changed? production mix, at plant | high power consumption | 14 bar, low efficency
What text is contained? ¥ =1 Compressed air, 14 bar, high efficiency valuable Mechanical energy ' 01/06/2019
T — 4, | production mix, at pant | low power consumption | 14 bar, high efficiency
. =
Which QA status is set? v = Compressed air, 7 bar, low efficiency valuable Mechanical energy ' 01/06/2019
out production mix, at plant | high power consumption | 7 bar, low efficency
Further options
efficiency Mechanical ener;
+ higt
= RER: compressed air, average generation, <30kw, B Compressed air generat + 01/11/2012
= RER: compressed air, optimised generation, <30kW BE Compressed air generat ' 01/11/2012
= RER: compressed air, average generation, <30kw, B Compressed air generat + 01/11/2012
v
@ Search thinkstep content Databases Close
T
Instances; &

System: No Lo e changes.

e

£ Type here to search

Last change: System3/06/2021 11:23:52

GUID: {575D20E4-4025-43CC-A176-26D339B4C098]
. e Raee

— e




6. Selanjutnya, isilah jumlah (amount), tracked flow, dan sumber/asal (origin) sesuai studi

kasus yang ada. Karena udara terkompresi

flow diberi tanda (X).

leee Plastic Cup Production <u-so> [Production] -- DB Processes
Object Edit View Help

CExMHE 0o @BV & 7?

Search Q
Name: Natior . |Plastic Cup Production

merupakan intermediate flow, maka tracked

Source | u-s0 - Unit process, single operat .~ | [7]
Parameters

Parameter  Formula Value Minimurr Maximur Standar Commer
Parameter

1A ® ccioER E LowE [ Documentation

Completeness | No statement ~

Inputs

Flons Amount  Units  Tracked flows/  Standar O Comment
= Compressed air [Mechanical tandard volu 5 Hm3 X 0% Cakulated
Flows

Quantities Amount  Units  Tre Standar Origin

Comment

Please enter one or more characters|
Shift+Return creates new flow
Ctrl+Return searches for a flow

System: No changes.

R Search

Last change: System23/05/2021 05:

GUID: {575D20E4-4025-43CC-A176-26D38984C09E}

17. Kemudian, isilah aliran input selanjutnya, misalnya ‘electricity’, kemudian tekan ‘Enter’.

lst Plastic Cup Production <u-so> [Production] -- DB Processes *
Object Edit View Help

ERxMHE 0o @BV E|?

Search Q
Name Natior | Plastic Cup Production

- s

Source | U0 - Unit process, single operat | [
Parameters

Parameter  Formula Value Minimurr Maximur Standar Commer
Par

£ 1cA ® Lcc:0EUR B LoWE [ Documentation

Completeness | No statement ~

Inputs

Flows

Quantities Amount  Units  Tracked flows/  Standar Origin Comment
i standard volui 5 Hm3 X 0% Calulated

 Energy (net ca 0 Mmoo x 0%  (Hostatement)

essed air [Mechanical ene

Cutputs

Flows

Flows

Quantities Amount  Units  Trz Standar Origin Comment.

System: Changed, Last change: System28/05/2021 05:29:17

GUID: {575D20E4-4025-43CC-A 176-26D38984C09B}

O Search




I8. Pilih ‘Electricity consumption mix’ dan pilih ‘Accept’.

—

Object it View HE\pV 7
ERxhDhE oS BV E ?
Name: Plashc cuf R Search - o X Jo - Unit process, single operat .| 7]

Local content (683)  Available datasets (0) Purchasable datasets (0)

Parameters
'Z’ZTZ“Z’ s Nation Name Type Source B Parent folder
P’y
LA @ ccioEr Lo
=) Flows 1/683
Completeness | No statement
=1 Coke oven gas (exported for electricity production, iivaluable Other fuels

puts ject name (parts of name) T N
- { electrici

Electric power

Flows
2a aiel o Dreshefect

Flows o
electrity | | = Electricity (product) valuable Electric power
Flows Search in
Flows | = Electricity (credit) valuable Electric power
When has the object been changed? ¥
What text is contained? ¥ =2 Electricity valuable Electric power
Which objects are used? <, | consumption mix, at consumer | | AC
-
Cutputs Which QA status is set? v = Electricity o valuable Electric power .
consumption mix, at consumer | 1kV - 60KV | AC
Flows Further options ¥
= =2 Electricity from nuclear energy valuable System-dependent
Tows
= Electricity from lignite valuable System-dependent
= Electricity from hard coal valuable System-dependent
= Electricity from natural gas valuable System-dependent
v
@ Search thinkstep content Databases Close.
System: Changed Last change: System2#/05/2021 05:29:17 GUID: {5750 20E4-4025-43CC-A176-26D38064C05E

R Search

9. Kemudian, isilah jumlah (amount), tracked flow, dan sumber/asal (origin) sesuai studi kasus
yang ada. Karena energi listrik merupakan intermediate flow, maka tracked flow diberi

tanda (X).

lst Plastic Cup Production <u-so> [Production] -- DB Processes * - X
Object Edit View Help

ERxEHET 00 @B B ?

Name |mestir | Plastic Cup Production Source | =50 - Unit process, single operat | [
Parameters -
Perameter  Formula Value Minimu Maximur Standar Commer
Parameter

£ 1cA ® Lcc:0EUR B LoWE [ Documentation
Completeness | No statement ~

Inputs

Amount Comment

Flows Quantities tandar Origin
= Compressed air [Mechanical ene .:} standard
= Electricity [Electric power] Energy (né
o

0% Calculated

Please enter one or more characters =

Quiputs Shift+Return creates new flows
Flows Quantities Amount  Units ¥z Standar Origin Co Ctrl+Return searches for a flow
Flows

System: Changed, Last change: System23/05/2021 05: GUID: {575D20E4-4025-43CC-4176-26D038384C098}

O Search



20. Isilah aliran input selanjutnya, misalnya ‘polypropylene’, kemudian tekan ‘Enter’.

Jee Plastic Cup Production <u-so> [Production] -- DB Processes * - X
Object Edit View Help

ERxOHT o2 @@V B ?

Name: ‘Navbr \/lPIashc Cup Production Source U-s0 - Unit process, single nperat\/l 0
Parameters -
Farameter  Formula Value Minimur Maximur Standar Commer
Parameter

£ cA @ Lcc:0ELR “E+ LcWE [ Documentation

Completeness | No statement ~

Inputs -
Flons Quantities Amount  Units  Tracked flows/  Standar Origin Comment
= Compressed air [Mechanical enc ;i Standard volu 5 Nm3 X 0% Calculated

Energy (net ca 6 Mmoox 0% Calculated
polypropylene]

< >
Outputs .
Flons Quantities Amount  Units  Tre Standar Origin Comment
Flows
< >
System: Changed. Last change: System28/05/2021 05:29:17 GUID: {575D20E4-4025-43CC-A 176-26D38384C098}

R Search

21. Pilih ‘Polypropylene granulate (PP) dan klik ‘Accept’.

e o Production <u-so> [Production] - D

Object Edit View Help

EARxEET 0 @B E|?

Name stior - [Plaste Cu Q search - o X o - Unit process, single operat | 7]
Parameters Local content (15)  Available datasets (0)  Purchasable datasets {0) -
F:’E'”E“E’ Rt n Name Type Source B Parent folder
Parameter
~
&£ A ® LecoER F Lo
=) Flows 1/15
Completeness | No statement
- =2 Polypropylene compound (PP) valuable Plastics
Complete object name (parts of name) o
Inputs
|potypropyiens ]
Flons
= air [ icl Type of object
o ) Flow: ~
2 Flectricity [Flectric power] | [F2ns | = Polyprapylene fibers (FF) valuable Flastics
polypropylene search in
Flows = Folypropylene part (PF) valuable Plastic parts
When has the object been changed? 2
What text is contained? ¥ =1 Polypropylene injection moulding part (FF) valuable Plastic parts
< Which objects are used? ¥ ?
= ’
outputs Which QA status is set? 2| & Folypropylene-film (oriented) (PF) valuable Plastic parts -
y Further options
Fp'”“s = Folypropylene pipe (FF) valuable Plastic parts
ons
= Polyprapylene film (PF) valuable Plastic parts
= Chimney polypropylene valuable Other home applian
= Polypropylene (PP, unspecified) waste Consumer waste
v
@ Search thinkstep content Databases Accept Close.
< >
System: Changed. Last change: System28/05/2021 05:29:17 GUID: {575D20E4-4025-43CC-A175-26D38984C09B}

O Search




22. Kemudian, isilah jumlah (amount), tracked flow, dan sumber/asal (origin) sesuai studi kasus

yang ada. Karena plastik merupakan intermediate flow, maka tracked flow diberi tanda (X).

Jee Plastic Cup Production <u-so> [Production] -- DB Processes * - X
Object Edit View Help

COH XxMhET o @Bv H|? seah Q

Name Netior ~ [Plastic Cup Production Souree ~| us0 - Unit process, single operat | [0
Parameters
Parameter  Formula Value Minimurr Maximur Standar Commer

P 1A @ ccioER S Lewe [ Documentation

Completeness | No statement ~
Inputs
Flows Quantities Amount Units  Tracked flows Standar Origin Comment
= Compressed air [Mechanical e ndard volu 5 Nm3 X 0% Caloulated
2 Electricity [Electric power] ergy (netca6 Ll
2 Polypropylene granulate (PP) [ ss 1,05 kg X 0% {Measured
Flows
Outputs
Flows Quantities Amount Units Tz Standar Origin Comment
Fows
System: Changed. Last change: System28/05/202105:29:17 GUID: {575D20E4-4025-43CC-A176-26D38984C098}
= i 552
‘ ~ D)
£ Search s 28/05/2021 L

23. Setelah mengisi semua aliran input, maka langkah selanjutnya adalah mengisi aliran
output. Output dari proses produksi gelas plastic ada dua, yaitu gelas plastik yang sudah
jadi sebanyak | kg dan sisa limbah plastik sebanyak 0,05 kg. Aliran output berupa gelas
plastik merupakan aliran produk jadi yang tidak terdapat di database GaBi. Aliran ini
dapat dibuat menggunakan aliran tiruan/kosong (dummy flows). Ketik ‘Plastic Cup’ pada

aliran output, kemudian tekan ‘Enter’.

e Plastic Cup Production <u-so> [Production] -- DB Processes - X
Object Edit View Help

EE XxDhOHG o2 @B E ? search Q

Name atior ~ |Plastic Cup Production Source * | u-sa - Unit process, single operat | [
Parameters
Parameter  Formula Value Minimurm Maximur Standar Commer

2 1cA @ wccioeR S LowE [ Documentation

Completeness | No statement ~
Inputs
Flows Quantities Amount  Units  Tre Standar Origin Comment
= Compressed air [Mechanical ene i Standard volu' 5 Nm3 X 0% Cakulated
= Electricity [Electric power] Energy (net ca 6 Ml X 0% Calculated
= Polypropylene granulate (PP) [P i Mass 1,05 kg X 0% Measured

Flows

Cutputs

= Quantities Amount  Units  Tre Standar Origin Comment
Plastic Cup

System: No changes Last change: System02/06/2021 10:31:47 GUID: {575D20E4-4025-43CC-A176-26D38384CD9B}
- b 10:35
I A 5 7 D)
£ Type here to search & D) 02/06/2021 t




24. Pilih ‘Create new object’.

ol Life C c odluctio B s - o X - X
Object b opject Edit View Help
A
Uhgmxhbe oo oédv E|? a
Name - . . Source | Life cyde ~]
Hame [ atiar . [Plastic Cun Production [ 50 | us - Unit process, singe uperat\/‘ 0
G [— Question ] X Selection: Plastic Cup Produ [..] ¥
B ghUfe  Perami Nomaf ; Plastic Cup”. What do you want to do? i Standar Commer
™
Create pew object Search Cancel
= N1
G No statement ~
Inputs -
Flows Quantities Amount  Units  TrzStandar Origin Comment
= Compressed air [Mechanical en Nm3 X 0% Calculated
2 Electricity [Electric power] M) X 0% Calculated
T Polypropylene granulate (PP) [P 1,05 kg X 0% Measured
Fows
c >
Qutputs -
Flows Quantites Amount  Units Tz Standar Origin Comment
Plastic Cup
1 . =
Tnouts: 31, o o -A176-26D389B4C035) .
System: No O fages. o 12nges: i - 260 i

A Type here to search

25. Pilih jenis aliran (flow type) berupa ‘outputs’ dan reference flows berupa

ukuran gelas plastik berdasarkan massa). Kemudian, klik ikon ‘Save’.

£B1 L= O 22 New [Others] -~ DB Flows * - o x - “
Object b op gt View Help
Hhgm Ko oo ?
Name e [tver emsc o |Saun:e | Life cyde \/‘
Search | Reference quantity [€1D) Q| Fowtype Selection: Plastic Cup Produ [.] ¥ |
| 5 gh Lifd i Quantites ® Lcc [ Documentation
Quantity 1hg=* Unit 1 [Quantity] Comment
sty
Inputs: 3 &
System: g 25 Changed. Last change: System02/06/2021 10:38:45 GUID: {p000DDOD-0DDO-D000-00D-D00DDO0DD00D}

£ Type here to search




26.

&
“©H

Name

Search

Bl ghLife
™

Inputs: 3_1

System: No Crarmge.

27.

Pilihlah folder untuk mengklasifikasikan aliran baru, misalnya pilih ‘Others’ dan klik OK.

Aliran dummy untuk output gelas plastik sekarang sudah terbentuk.

dee
Object Edit View Help
il e Seard:
CEHIXxMEE oS @B v B|? searn Gl 2
- - | Source | Life cyde ~
Name Natior | Plastic Cup Production Source | u-sa - Unit process, single aperat | [] =
s - Selection: Plastic Cup Produ [.] ¥
Parameter Formula Value Minimurr Maximur Standar Commer
P A ® ec:oER % Lewe [ Documentation Select - o X
Completeness | No statement ~ Plezse select a folder.
Inputs
2R
Flows Quantities Amount  Units : esources
g (5172 Valuable substances
= Compressed air [Mechanical ene ;:i Standard volu 5 Nm3 | D ent
= Electricity [Electric power] Energy (netca 6 3 =
= Polypropylene granulate (PP) [P .:: Mass 1,05 ke = .
= Polypropylene g 5 9 T Production residues in ife cycle
Flows = Depasited goods
= Emissions to air
= Emissions to fresh water
= Emissions to sea water
= Emissions to agricultural soil
= Emissions to industrial soil
Outputs [ 7 USLCI Database
Flows Quantities Amount Units
Plastic Cup
( OK , Cancel
T
System: No changes. nge: System02/06/2021 10:31:47 380B4C098) -

fiE s en

10:38

A Type here to search o)
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Karena gelas plastik merupakan produk yang akan diangkut menggunakan truk nantinya,
maka aliran ini merupakan intermediate flows dan harus diberi tanda X’. Klik beberapa
kali pada kolom ‘Tracked flow’ sampai tandanya berubah menjadi X’. Kemudian, isilah

jumlah (amount) dan sumber (origin) sesuai studi kasus yang ada.

Jet Plastic Cup Production <u-so> [Production] -- DB Processes *
Object Edit View Help

ERxMHE 0o @BV E|?

Q

Search

Name atior ~ |Plastic Cup Production Source * | u-sa - Unit process, single operat | [
Parameters -
Parameter  Formula Value Minimur Maximur Standar Commer
£ 1ca ® ccioeR % LcwE [ Documentation
Completeness | No statement ~
Inputs -
Flows Quantities Amount  Units  Tracked fiows /  Standar Origin Comment
= Compressed air [Mechanical en Hm3 X 0% Cakulated
= Electricity [Electric power] Mmoo x 0% Calculated
= Polypropylene granulate (PP) [| kg X 0% Measured

Flows

Cutputs
Flows Quantties Tracked flows
siiMass kg X

= Plastic Cup [Others]

System: Changed, Last change: System02/05/2021 10:31:47

£ Type here to search

Standar Origin
0%

Comment

GUID: {575D20E4-4025-43CC-A 176-26D38984C09B}
1051
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28. Aliran output terakhir adalah sisa atau limbah dari proses produksi gelas plastik. Ketik

‘Plastic’ pada aliran output., kemudian tekan ‘Enter’.
leee Plastic Cup Production <u-so> [Production] -- DB Processes — el
Object Edit View Help

EExMHT o2 @ v B 7?

Name ‘Navbr \/lPIashc Cup Production Source | u-s0 - Uriit process, single nperat\/l 0
Parameters -
Farameter  Formula Value Minimur Maximur Standar Commer
Parameter

£ cA @ Lcc:0ELR “E+ LcWE [ Documentation
Completeness | No statement -

Inputs
Flons Quantities Amount  Units  Tracked flows ¢ Standar Origin Comment

Standard volui5 nm3 X 0% Calculated

Energy (net ca 6 Mmoo x 0% Calculated

Mass 1,05 kg X 0% Measured

= Compressed air [Mechanical ene
= Electricity [Electric power] o
= Polypropylene granulate (PP) [P .

Cutputs
Flons Quantities Amount  Units  Tracked flows | Standar Origin Comment

"= Plas¥§c Cup [Others] siMass 1 kg X 0% Measured
Plastid
Al

lease enter one or more characters
Shift+Return creates new flow
Ctrl+Return searches for a flow

System: No changes. Last change: System02/05/2021 10:52:07 GUID: {575D20E4-4025-43CC-A 176-26D38384C098}

A Type here to search

29. Karena aliran ini merupakan limbah hasil produksi, maka pilih ‘Plastic (unspecified)’

dengan jenis sumber ‘waste’, kemudian klik ‘Accept’.

—

Object Edit View Help

EERxMHET 0o BV B ?

Name Flastccuj Q Search - o X o - Unit process, single operat | 7]
Parameters Local content (61)  Available datasets (0) Purchasable datasets (0) -
P:’E'”E“E’ Foath Nation Name Type Source B Parent folder
Parameter
& ca @ LecoElR F Lo = Carbon fiber thermoplastic tape PAG valuable Plastics ~
Completeness | No statement
- 2 Plasticizer valuable Organic intermediat
Complete object name (parts of name) o
Inputs
|Plstic ]
Flows =2 Plastic part (unspecified) valuable Plastic parts
2c airl Type of object
= Hectrici = Fiaws ~
2 Electricity [Electric powerl | | | = Flastic film (unspecified) valuable Flastic parts
= Polypropylene granulate (F searchin
Flows: w )
Flows | =2 Flastic band valuable Plastic parts
When has the object been changed? ¥
What text is contained? £ = ‘Window handle plastic valuable Plastic parts
Which objects are used? 3
-
utputs Which QA status is set? v = Paper Plastic Composite valuable Flastic parts -
’ Further options ¥
_ ner waste
= Plastic Cup [Others]
Plastic
= Packaging waste (plastic) waste Consumer waste
= Landfill of plastic waste waste Consumer waste
at landfill site | landfil including landfil gas utilisation and leachate treatment and without collection, transport and pre-treatment
= Product waste (plastics) waste Consumer waste
v
@ Search thinkstep content Databases @ Close
System: No changes Last change: System02/06/2021 10: GUID: {5750 20E4-4025-43CC-A176-26D330B4C09E}

£ Type here to search



30.

31.

Karena limbah plastik termasuk jenis aliran elementary flow, maka harus diberi tanda “*.
Klik beberapa kali pada kolom ‘Tracked flow’ sampai tandanya berubah menjadi .
Kemudian, isilah jumlah (amount) dan sumber (origin) sesuai studi kasus yang ada. Setelah
semua aliran input dan output terisi, maka klik ikon ‘Save’ untuk menyimpan data LCI,

kemudian klik close (x).

Mt Plastc Cup Production cu-s03 [Productian] -- OB Processes ™ - 8 x

EF ADDE 00 @Y E 7

hiame Nssor - [Plasse Cup Producson Source 40 - Lint process, s cperst
Earameters
Parameter  Formia Vabe Mot Masimus Standar Commer

P ea @ ecioar B owowe D) pocumentason
Competeress | statement
ouis
Flans
= Compressed air [Mechanical &
= Hectricry [Flectric power]
= Palypropylene granulate (PF)

Qutputs
Fio
= plastic Cup [Others]
2 Plassc (repecified) [Cormumer o

System: Changed, st change: System02/08/2021 10:52:07 GUID: {S7SDI0E4-4025-43CC - 175250 333540098}

B Type here to search

Langkah selanjutnya adalah membuat proses yang mendukung proses produksi gelas
plastik. Untuk melihat keterangan aliran input dan output, pilih “‘View’, kemudian
centanglah ‘Show tracked in/outputs’, ‘Show flow names’, ‘Show flow quantities’, dan
‘Show basic names’. Perhatikan, terdapat tiga titik merah di sebelah kiri box dan satu
titik merah di sebelah kanan box. Hal tersebut menunjukkan bahwa proses produksi
gelas plastik memerlukan tiga proses sebagai input dan satu proses sebagai output dengan
jenis aliran intermediate flows. Tiga proses input yang diperlukan, yaitu proses pembuatan

plastik granula, proses penyediaan energi listrik, dan udara terkompresi.

8 Life Cycle of a Plastic Cup <LC> [Plans] -- DB Plans - x

Object  Edit | View | Help

[@) | JO DB manager ki D I v o Q rd search Q
Location of storage

Name: e R Source | uife eycle ~

Search Show tracked infoutputs Plastic Cup Selection: Life Cydle of a P[] ¥

& gh Ufe fis v Show flow names
\ Show flow quantiies

Show basic names:

how process imagg;

Sesare shown,

Show providers

Warnings »
Load settings

Save settings

Inputs: 3 Qutputs: 2 Parameters
System: No changes. Last change: System02/06/2021 16:43:43 (GUID: {ECOBDAS2-7589-43DE-6851-D15CSCEAEAZA)

- = b 20:25
L Type here to search G oz D) =3
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32.

Untuk menampilkan proses tersebut, dapat dilakukan dengan cara drag and drop. Klik

ikon ‘Search’. Kemudian, ketik ‘polypropylene’ dan tekan ‘Enter’, maka akan muncul

banyak pilihan jenis plastik polypropylene. Karena berupa butiran plastik (granula), maka

pilih ‘Polypropylene granulate (PP) mix’. Kemudian lakukan langkah drag and drop dengan

cara mengklik proses tersebut dengan left button dan menariknya ke ruang plan (sambil

menahan left button), kemudian lepaskan left button.

g8 Life Cycle of a Plastic Cup <LC> [Plans] -- DB Plans
Object Edit View Help

UEIXAThD T

PO

2 |

£
fich (Ctri+F)|

Name |nstior | Life Cyde of a Plastic cup

psiabad i Sl
Seurce

| ife cyde

=l gy Life Cyde of a Plastic Cup
g Plastic Cup Production

The mamesof the bask: processesare shown.

Inputs: 3 Outputs: 2 Parameters| ¢

Life Cycle of a Plastic Cup

xhid"

iPlastic Cup
Production <u-sa>

Selection: Life Cyde of aP[..] ¥

System: No changes.

A Type here to search

i bite e

Object Edit Help

UEIADhD T

View

PO

Last change: System02/05/2021 16:49:43

GUID: {ECOBDAS2-7859-43DE-BE51-D 15C5CEAEAZA}

w oQ4?

Name

[atior - |uife Cyde Q Search

= ghy Life Cyde of a Plastic Cup
i Plastic Cup Production

mplete ol niame (parts of name)

Local content (10)  Available datasets (0) Purchasable datasets (0)

Nation Name Type Source B Parent folder

=) Processes

- b OE Polypropylene / Ethylene Propylene Diene Elastomer agg ts

1/10
Plastic production

|pn\ypmpy\ena )

| Froduction from propene and ethene in gas phase | consumption mix, to consumer | 40% ethylene content

TypETTEC

Plastic production

[Medue Plans, Processes)

b Eu-28 Polypropylene fibers (PF)

Search in

Plastic production
crude oil based | production mix, at plant | without additives

Moduies (plars, processes)

£ o Polypropylene GMT part s

When has the object been changed?
What text is contained?

Which objects are used?

Which QA status is set?

Further options

@ Search thinkstep content Databases

agg Part production
hot roling, from polypropylene and glass fibres | production mix, at plant | 30% glass fibre content

¥ DE Polypropylene (PP) in waste incineration plant p-agg ts Incineration

- | waste-to-energy plant with dry flue gas treatment, without collection, transport and pre-treatment | production mix (region spedific plants), ..

@ EU-28  Folypropylene (PP) in waste incineration plant p-agg ts Incineration
waste-to-energy plant with dry flue gas treatment, without collection, transport and pre-treatment | production mix (region spedific plants), ..

£ RrRua

Polypropylene resin, at plant wso  USLCI Plastics Material and R
£ RER Polyprapylene film (PF) agg  PlasticsEurop: PlasticsEurope
technology mix | production mix, at producer | extended PP
£ RER Polyprapylene injection moulding part (PP) agg  PlasticsEurop: PlasticsEurope
technology mix | production mix, at producer
L Rrer Polypropylene granulate (PP) p-agg ELCD/Plastics = Version 2018

o
technology mix | production mix, at plant

Close.

cyde

on:Life Cydeof aP[.] ¥

Inputs: 3 OQutputs: 2 Parameters| *

System: No changes. Last change: System02/06/2021 16:43:43

£ Type here to search

GUID: {ECOBDAS2-7889-43DE-BB51-D15C5CEAEARA}




e Life C Cup <LC

Object Edit View Help

UBIXxhD o

PO W OQO?

Name |nstior ~|1ife Cyde of a Plastic cup

=l ghy Life Cycle of 2 Plastic Cup
g Plastic Cup Production
Jad Polypropylene granulate

Life Cycle of a Plastic Cup

The mamesof the basi: processsare shown.

< >

Inputs: 861 Outputs: 1213 Parar| *

DE: Palypropylene
aranulate (PP) mix ts

Q Search

Module (Plans, Processes)

- [m] X

Local content (10)  Available datssets (0) Purchasabledate <

Nation Name

=) Processes 1/10

b DE Polypropylene [ Ethylene Propylene Dien
Production from propene and ethene in gas phase | consumption

Searchin

b EU-28

crude of based | production mix, at plant | without additives

Polyprapylene fibers (PP)

Modules (plans, processes)

When has the object been changed?
‘What text is contained?

Which objects are used?

‘Which QA status is set?

Further options

@ Search thinkstep content Databases

« @

| & o
hot roling, from polypropylene and glass fibres | production mix, at

Polypropylene GMT part

DE Folypropylene (PF) in waste incineration
waste-to-energy plant with dry flue gas treatment, without

EU-28  Polypropylene (PF) in waste incineration
waste-to-energy plant with dry flue gas treatment, without
& RNA Polypropylene resin, at plant

£ Rer Polypropylene film (PP)
technology mix | production mix, at producer | extended PP

& RER Folypropylene injection moulding part (F
technology mix | production mix, at producer

& RER Folypropylene granulate (PP}
technology mix | production mix, at plant

Open Close.

yylene [..]

System: Changed. Last change: System02/05/2021 16:43:43

£ Type here to search

33.

GUID: {ECOBDAS2-7B89-43DE-BB51-D15CSCEAEAZA}

Cara yang sama juga dapat dilakukan untuk proses penyediaan energi listrik dan udara

terkompresi. Ketik ‘electricity’, kemudian pilih ‘Electricity grid mix, consumption mix,

to consumer’ karena energi listrik yang kita perlukan adalah energi listrik siap pakai.

Kode DE artinya energi listrik tersebut diproduksi di negara Jerman. Kemudian,

lakukan langkah drag and drop.

&

Object Edit View Help

B4 DT

PO QO ?

Name |Nab'of \/lufe Cyde of a Plastic Cup

= ghy Life Cyde of a Plastic Cup
Electricity grid mix
i Plastic Cup Production
i Polypropylene granulate

Life Cycle of a Plastic Cup

The mamesof the basi: processsare shown.

< >

Inputs: 857 Qutputs: 1210 Parar| *

DE: Polypropylens g
aranulate (PR) mix ts

DE: Elsctricity arid
mix ts

[ Modue (plans, Processes)

AC, technolagy mix | consumption mix, to consumer |
~]

Searchin

PL Electricity grid mix
AC, technology mix | consumption mix, to consumer |

Modies (plans, processes)

<

When has the object been changed?
What text is contained?

Which objects are used?
\ Which QA status is set?

@ Search thinkstep content Databases

IR

NL Electricity grid mix
AC, technology mix | consumption mix, to consumer |

LU Electricity grid mix

AC, technology mix | consumption mix, to consumer |
LT Electricity grid mix

AC, technology mix | consumption mix, to consumer |
v Electricity grid mix

AC, technology mix | consumption mix, to consumer |

m Electricity grid mix
AC, technology mix | consumption mix, to consumer |

E Electricity grid mix
AC, technology mix | consumption mix, to consumer |

Open

Q Search _ B
Local content (607)  Available datasets (0) Purchasable datasets (0)
Nation Name
SK Electricity grid mix
AC, technalogy mix | consumption mix, to consumer |
AampletRuprect name (parts of name) M RO Electricity grid mix
((ctrety ) ] |5 technalogy mix | consumption mix, to cansumer |
n hiect PT Electricity grid mix

Close

System: Changed. Last change: System02/05/2021 16:43:43

£ Type here to search

GUID: {ECOBDAS2-7889-43DE-BB51-D15C5CEAEA2A}




34. Ketik ‘compressed air’, kemudian pilih ‘Compressed air 7 bar, high effieciency’. Karena
kode DE tidak tersebut, maka dapat menggunakan kode EU-28 yang artinya proses
penyediaan udara terkompresi tersebut relevan digunakan di seluruh Eropa. Kemudian,
lakukan langkah drag and drop. Kemudian, klik close (x).

&

Object Edit View Help

EF XD #H PPN AR 0] ? a

Name Natior | Life Cyde of a Plastic Cup | Q search - O X ]
Search Q| | Life Cycle of a Plastic Cup Local content (15} Available datasets {0) Purchasable datasets (0)
Process plan: Mass k] R
Bl gh Life Cyde of a Plastic Cup The namesof the bask: processes are shown. Nation Name
Compressed air
~
Electridty grid mix GLO Compressed air 14 bar (low power consumptic © |
Ji Plzstc cup Producton 14bar, high efficiency | consumption mix, at plant | low slectricity
Jad Polypropylene granulate . —
- GLO Compressed air 14 bar (high power consumpti
OIETEDbject name (parts of name)
14 bar, low effidency | consumption mix, st plant | high power consumption
compressed air
EU-28 Compressed air
pe-aas 10 bar, low efficiency | production mix, at plant | high power consumption ]
Module {Plans, Processes) -
3 EU-28 Compressed air
DE: Polypropylens  J Searchin 10 bar, high efficency | production mix, at plant | low electricity H
granulate (PP} mix ts -
Modules {plans, processes) FU-28  Compressed air
When has the object been changed? ¥) | 14bar, low efficency | production mix, at plant | high power consumption ]
DE: Electricity grid 1 " What text is contained? ¥ EU-28 Compressed air
mix ts Which objects are used? %) | 14bar, high effidency | production mix, at plant |low electridty
Which QA status is set? 3 EU-28  Compressed air t
7 bar, low efficency | production mix, at plant | high power consumption
Further options ¥
* B cmp'mm d - = Compressed air ]
-t ts I " & = 7 bar, high effidency production mix, at plant low electricity consumption
. - k GLO Compressed air 7 bar (medium power consum ]
Tarik dan 1epaskan | reum o oo s esimcry |
GLO Compressed air 10 bar (medium power consur
10 bar, medium efficiency | consumption mix, at plant | medium electricity ]
GLO Compressed air 14 bar (medium power consur
14bar, medium efficiency | consumption mix, at plant | medium electridty
@ Search thinkstep content Databases Open Close
Inputs: 856 Outputs: 1202 Parar
System: Changed. Last change: System02/06/2021 16:43:43 GUID: {ECDBDAS52-7539-43DE-BB51-D15CSCEAEA2A}

A Type here to search

35.  Untuk menghubungkan tiap proses, maka klik box ‘Polypropylene granulate (PP) mix’
hingga muncul dua garis merah. Klik garis merah sebelah kanan dengan left button,
kemudian tariklah ke tengah-tengah box proses ‘Plastic Cup Production’, maka aliran
penghubung akan terbentuk. Langkah yang sama juga dilakukan pada proses penyediaan

energi listrik dan udara terkompresi.

4 Life Cycle of a Plastic Cup <LC> [Plans] -- DE Plans *
Object Edit View Help

EEXDOE % PRDMAK SO ? a

Name Natior ~Life Cycle of a Plastic Cp Source | fe cye -

search Q| | Life Cycle of a Plastic Cup Selection: DE: Polypropylene [..]
E gh, Life Cyde of a Plastic Cup Ther ;;:vzlsﬂ(:fm!:;ﬁ]w((eiaime shown.
Compressed ar
Electricity grid mix
i Plastic Cup Production
i Polypropylene granulate

- Polypropylene i iPlastic Cup X"
"R onulate PRI mices " Froducti o0
DE: Elsctricity grid
i ts
EU-28: Compressed
air ts
Inputs: 861 Outputs: 1213 Parat
System: Changed. Last change: System02/06/2021 16:43:43 GUID: {ECOBDAS?-7889-43DE-BB51-D15CSCEAEARA}
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g8 Life Cycle of a Plastic Cup <LC> [Plans] - DB Plans *

X
Object Edit View Help
CE XD e POD Q8 ? searh ]
Name |Natior - |Life Cyde of a Plastic Cup Source | Uife cyde ~
Search Q| Life Cycle of a Plastic Cup

Selection: Compressed air, 7 [..] ¥

Process pian: Mass [kg]
=l gh Life Cydle of 2 Plastic Cup The namesof the basi processes are shown.
Compressed air
Electricty grid mix
g Plastic Cup Production
i Polypropylene granulate

DE: Polypropylens i
aranulate (PP} mix ts

fPlastic Cup b1y
Production <u-sox

105 kg

DE: Electricity arid

Electricity ==
mix ts Olg

EU-28: Compressed
air ts

Inputs: 856 Outputs: 1202 Parat
System: Changed Last change: System02/06/2021 16:43:43 GUID: {ECOEDAS2-7E35-43DE-B851-D15CSCEAEA2A}

£ Type here to search

36. Untuk proses penyediaan udara terkompresi, jika muncul box seperti di bawah ini, maka
pastikan antara Sources dan Sinks merupakan proses dan aliran yang sesuai. Jika sudah
sesuai, maka klik OK. Semua proses dan aliran input sekarang sudah terhubung. Langkah

selanjutnya adalah membuat proses output dan menghubungkannya dengan proses

produksi.

22

Object Edit View Help

EE %D G o] 3P R0 aQ@? a
Name Natior - |Life Cyde of a Plastic Cup Source | Uife cyde ~
search Q| | Life Cycle of a Plastic Cup

Selection: EU-28: Compressed [ ¥

Process plan: Mass (ka]
= gy Life Cyde of a Plastic Cup The mamesof the bask: processssare shown.
Compressed air
Electricity grid mix
i Plastic Cup Production
i Polypropylene granulate

Connect flows X
Dominant flow: | Compressed air, 7 bar, high effidency [Mechanical energy] ~
SoupEe Sinks
5 ﬁwr bar, high efficiency [Mec | = = Compressed air [Mechanical energ
= 2 High radioae 1] 2 Elaciicit, ek pewert
= = Low radioactive wastes [Radioactive waste] = = Polypropylene granulate (PP) [Plastics]
= = Medium radioactive wastes [Radioactive waste]
= =*Radioactive taiings Radioactive wastel
@ seres

Inputs: 856 Outputs: 1202 Parat
System: Changed Last change: System02/06/2021 16:43:43 GUID: {ECOEDAS2-7B39-43DE-BB51-D15C5CEAEA2A}

£ Type here to search




g8 Life Cycle of a Plastic Cup <LC> [Plans] - DB Plans *
Object Edit View Help

CE XD e

Name Natior - |Life Cydle of a Plastic Cup

POD

Search

Q| Life Cycle of a Plastic Cup

Process pian: Mass [kg]
=l ghy Life Cycle of a PlasticCup || The rames of the basi: processesare shown,
Compressed air

Electricty grid mix
g Plastic Cup Production
Jad Polypropylene granulate

Inputs: 856 Outputs: 1202 Parat

System: Changed. Last change: System02/06/2021 16:43:43

£ Type here to search

37.

w 0Q3?

DE: Polypropylens Mt

{Plastic Cup
aranulate (PP} mix ts

Production <u-sox

DE: Electricity arid 1
=erietty an Elsctricity -
mix ts Cka

. . .

125 compresed 'Compressed air, 7
rts

. .

GUID: {ECOBDAS2-7B89-43DE-BB51-D15CSCEAEAZA}

Search
Source | Life cyde ~

Selection: EU-28: Compressed [...] ¥

Output yang pertama adalah gelas plastic (produk jadi) | kg. Karena proses ini tidak

tersedia di database GaBi (sama seperti flow), maka kita harus membuat proses

tiruan/kosong (dummy process). Klik kanan pada ruang kosong di plan, kemudian pilih

‘New process’.

g8 Life Cycle of a Plastic Cup <LC> [Plans] -- DB Plans
Object Edit View Help

EE XD e}

Name Natior . |Life Cydle of a Plastic Cup

PO

Search

Q| | Life Cycle of a Plastic Cup

Process plan: Mass (ka]
=l gh Life Cyde of a Plastic Cup The rmamesof the base processesare shown,
Compressed air

Electricity grid mix
i Plastic Cup Production
i Polypropylene granulate

Instances: 4 Parameters: 0

System: No changes. Last change: System02/06/2021 21:51:25

£ Type here to search

w 0QD3?

DE: Polypropylens  Jidd Plastic Cup
granulats (PR} mix ts Production cu-sox

DE: El=ctricity arid mix
o S ——

EU-28: Compressed air
o S,

GUID: {ECOBDAS2-7889-43DE-BB51-D15C5CEAEARA}

™

T

O <

‘o B

Search Q
Source | Life cyde ~

Selection: Life Cydeof aP[.] ¥

Life Cycle of a Plastic Cup
Plan settings

Location of storage
Parameters. .. CtrkP
Show parent plan

Adopt default colors

Cut Ctr+X
Copy CriC
Paste

Delete CtrkDel
New process




38.

Object Edit Help

@E]‘%[h;ﬁﬁ‘mu%v

Natior - |Life Cydle of a Plastic Cup

Pilih ‘Production’, kemudia

View
ass

Name

Search Q| Life Cycle of a Plastic Cup
Process plan:Mass [kg]

El ghy Life Cyde of a Plastic Cup The mamesof the bast- processes are shown.

Compressed air

Electricty grid mix

n klik OK.

PAOEkK OO ?

Search

Q
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Tulislah nama prosesnya, misalnya ‘Plastic Cup’. Kemudian isilah aliran input dan output

dengan aliran yang sama (aliran yang sudah dibuat sebelumnya akan otomatis keluar),

yaitu ‘Plastic Cup’. Isilah jumlah (amount), tracked flows, dan sumber/asal (origin) sesuai

studi kasus yang ada. Karena aliran ‘Plastic Cup’ bukan limbah, maka dia digolongkan

dalam jenis intermediate flow, maka berilah tanda X’ pada tracked flows. Setelah selesai,

klik ikon ‘Save’ dan close (x).
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40. Langkah selanjutnya adalah menyediakan proses pembuangan sisa limbah plastik di
area pembuangan sampah. Klik ikon ‘Search’, kemudian ketik ‘plastic’ dan tekan
‘Enter’. Karena plastic sudah berupa limbah di area pembuangan sampah, maka pilih
‘Plastic waste on landfill’. Lakukan langkah drag and drop dan klik close (x).
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41. Untuk menghubungkan tiap proses, maka klik box ‘Plastic Cup Production hingga muncul
dua garis merah. Klik garis merah sebelah kanan dengan left button, kemudian tariklah ke
tengah-tengah box proses ‘Plastic Cup’, maka aliran penghubung akan terbentuk.

Langkah yang sama juga dilakukan pada proses sisa limbah di area pembuangan sampah.
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42. Untuk proses sisa limbah plastik, jika muncul box seperti di bawah ini, maka pastikan
antara Sources dan Sinks merupakan proses dan aliran yang sesuai. Jika sudah sesuai, maka

klik OK. Semua proses dan aliran output sekarang sudah terhubung.
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43. Langkah selanjutnya adalah menggambarkan model produk gelas plastik diangkut
menggunakan truk. Diasumsikan truk yang digunakan adalah truk kecil berbahan bakar

diesel. Lakukan langkah drag and drop, kemudian klik close (x).
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44. Pada box ‘Truck’ terdapat dua titik merah di sebelah kiri, artinya proses ini memerlukan

dua input, yaitu produk jadi yang akan diangkut dan bahan bakar yang dibutuhkan. Klik

box ‘Plastic Cup’ hingga muncul dua garis merah. Klik garis merah sebelah kanan dengan

left button, kemudian tariklah ke tengah-tengah box proses ‘“Truck’.

& Life Cycle of  Plastic Cup <LC> [Plans] -- DB Plans *

- x
Object Edit View Help
=
100% Search
:
Name |Natior . | Life Cyde of a Plastic Cup Source | Life cyde v
Search Q| [ g Plastic Cup Selection: Plastic Cup <u-so> ¥
I gh Life Cyde of aPlastic Cup | cessesare stown
Compressed air

Electricty grid mix
gt Plastic cup
g Plastic Cup Production
Plastic waste on landfill
s Polypropylene granulate
W Truck, Euro 3, up to 7.5t

DE:Palypropylens M|

iPlastic Cup Xl
granulate (PP) mix ts

.
b = , astic Cup <u-sox L "GLO: Truck, Bure 3, plily
Praduction <u-sos astic LU up to 7.5t aross

105k Tk

DE: Elsctricity arid

Electricity

mix ts Gha :
Plastic EU-28: Plastic waste
0,05 kgifizd) | on landfill £

EU-28: Compressed 1 f“m“’““d air, 7’

air ts

Inputs: 1 Outputs: 1 Parameters

System: Changed. Last change: System02/06/2021 21:51:25

GUID: {ECOBDAS2-7B89-43DE-BB51-D15CSCEAEAZA}

A Type here to search

g8 Life Cycle of a Plastic Cup <LC> [Plans] - DB Plans *

- X
Object Edit View Help
PO .
CE %O @ [ search Q
Name Natior ~|Life Cyde of a Plastic Cup Source | Ufe cyde ~
Search Q| "a Plastic Cup Selection: Plastic Cup <u-so> ¥
=l gh Life Cyde of a PlasticCup | |cessesare shown

Compressed air
Electricity grid mix

iy Plastic Cup

i Plastic Cup Production
Plastic waste on landfil

i Polypropylene granulate
Truck, Euro 3, up to 7.5t)

DE: Palypropylens

iPlastic Cup X!
granulats (PR) mic ts

Praduction <u-sox

"W 0: Truck, Eura 3, ’
Slastic Cul(} AL )

b ta 7.5 gross

DE: Electricity arid
SRty an o El sibricity
mix ts B

Plastic 'EU-28: Plastic waste
0,05 kaified) | on landfill £

EU-28: Comprassed 1 S“m“'““d ain 7

air ts "

Inputs: 1 Qutputs: 1 Parameters

System: Changed, Last change: System02/06/2021 21:51:25

GUID: {ECOBDAS2-7889-43DE-BB51-D15C5CEAEARA}

£ Type here to search




45.  Jika muncul box seperti di bawah ini, maka pastikan antara Sources dan Sinks merupakan

proses dan aliran yang sesuai. Jika sudah sesuai, maka klik OK. Aliran produk jadi yang

akan diangkut dengan truk sudah terhubung.
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46. Truk yang mengangkut barang pasti memerlukan bahan bakar. Dalam kasus ini, bahan
bakar yang dibutuhkan adalah diesel. Klik ikon ‘Search’, kemudian ketik ‘diesel’ dan
tekan ‘Enter’. Pilih ‘Diesel mix at refinery’ dengan kode DE (Jerman). Lakukan langkah

drag and drop, kemudian klik close (x).
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47. Hubungkan proses ‘Diesel mix at refinery’ dengan proses ‘Truck’ seperti langkah

sebelumnya. Sekarang, keseluruhan model LCA sudah selesai dan dapat dihitung dampak

lingkungannya.
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48.

Klik ikon ‘Save’ untuk menyimpan model LCA yang sudah dibuat. Jika ingin melakukan

perubahan, jangan lupa untuk selalu klik ikon ‘Save’ agar data tidak hilang.
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49. Klik ikon ‘Result calculation’ dan tunggulah beberapa saat sampai perhitungan selesai.

& Life Cycle of  Plastic Cup <LC> [Plans] -- DB Plans
Object Edit View Help

UEADhD T

PRDEWC]O?

Name [matior - [uie Cyce of a Plastic cup Results calculation ... (Cri+8)| Source e cycle ~
a Plastic Cup electon: o Dl mixat ]+ |
I gh Life Cyde of aPlastic Cup | cessesare stown
Compressed air
Diesel mix at refinery
Electricty grid mix
Plastic Cu . — -
i P E: Diesel mix at
g Plastic Cup Production ey "
Plastic waste on landfil I L
i Polypropylene granulate 10 00792 ka
W Truck, Euro 3, up to 7.5t Diesel
DE:Polypropylens  Jdd lastic Cup xh':‘ — 'Plastic Cup <u-so> i - GLO: Truck, Eura 3, piiy
aranulate (PP} mix ts Production <u-se= Seticioup astic LUP up to 7.5t gross
105k Tka kg
DE: Elsctricity arid 1
i Electricity =
mix ts Oka .
Plastic EU-28: Plastic waste
O‘OSkgW.Ed]. an landfill ts
EU-28; Compressed " LoTPrseed i T
L b
air ts Okg_;”
< > v
Inputs: 857 Outputs: 1211 Parar| * L
ystem: No changes ast change: System! :09: : £
System: No dh Last change: System03/05/2021 09:09: 11 GUID: {ECDBDAS52-7539-43DE-BB51-D15C SCEAEAA
A Type here to search

o it Cycl

Object Edit View Help

UEIAThD G| IPROOHK QRO ?

Hame |Nab'or vlufe Cydle of a Plastic Cup Source | Uife cyde
a Plastic Cup

= ghy Life Cyde of a Plastic Cup
Compressed air
Diesel mix at refinery
Electricity grid mix
i Plastic Cup s
i Plastic Cup Production -IF
Plastic waste on landfil

Selection: DE: Diesel mixat[.] ¥ |
cassasars shown,

Disssl mix at I'_
inery te
.
i Polypropylene granulate 10‘00792 ka
W Truck, Euro 3, up to 7.5t

Dissel
= Results

I A u-so: et GLO: Truck, Eura 3, pli
currently loading objects ... Glostic C”") up to 7.5 gross

Tka

aranulate (FP) mix ts

DE: Polyprapylens h[
1

L _______________________3§
DE: Electricity grid

mixts

waste

EU-28: Compressed o .
air ts o,

25 %Liency

<

Inputs: 857 Output:
System: No changes.

>

211 Parar| ¢

Last change: System03/06/2021 09

>
GUID: {ECOBDAS2-7589-43DE-BB51-D15C5CEAEA2A}

£ Type here to search




50. Hasil dari perhitungan dampak lingkungan dapat dilihat sekarang. Ada beberapa metode
LCIA yang dapat digunakan, seperti CML 2001, Environmental footprint, ReCiPe 2016,
dan lain sebagainya. Dalam kasus ini, kita menggunakan metode CML 2001 dengan tiga
kategori saja, yaitu global warming, acidification, dan human toxicity. Centanglah hanya
tiga kategori itu saja. Maka, di layar akan ditampilkan grafik dampak lingkungan dari ketiga

kategori tersebut.
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51.  Untuk melihat dampak terbesar dari setiap kategori, arahkan kursor ke batang grafik
yang tertinggi. Dapat dilihat bahwa dari ketiga kategori dampak lingkungan, dampak
terbesar berasal dari penggunakan polypropylene granulate, kemudian dampak terbesar
kedua berasal dari penggunaan energi listrik. Dengan melihat potensi dampak terbesar
melalui LCA, kita dapat merancang strategi perbaikan yang dapat dilakukan untuk

meminumkan dampak tersebut.
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52. Klik ikon ‘Save’ untuk menyimpan hasil perhitungan dampak lingkungan. Klik close (x)

jika ingin menutup window tersebut.
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53.  Untuk menutup software GaBi, klik close (x) dan pilih ‘Yes’ jika muncul pop-up box

beberapa kali seperti di bawah ini.

GaBits  DATABASE  EDIT  VIEW  TOOS  HEP e tokstep — [ | % l
v B AO? & q oF
System: Lathan Gafk
= Gamn
= 5 Eoucaton_ databass 2020 [C:\ProgramDe Nation Name Type Source B QA Last change
& o
3 Modeing Praas 1
R T - Tuonmibes w 7 o
f ® SPOLER - Tutoral odel - BONE r: 7 s

a Flastic Cup

@ da Adminraon

GaBi ts

ESTARDLIHEKAO? &

q o
System: Lathan GaBi
Nation Name Type Source B QA Last change

Confirm x

@) oo v s o of e o s

e

H P Type here 1o search




