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LAMPIRAN 

Lampiran 1. Surat Keterangan Penelitian 
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Lampiran 2. Check Seat Data Penelitian 

Proses Tanggal 
Data Penelitian 

Ke-1 Ke-2 Ke-3 Ke-4 

Carbody Blasting Underframe 
13-05-2024  √  √     

14-05-2024      √  √ 

Primer Coat Interior Carbody 
13-05-2024  √  √     

14-05-2024      √  √ 

Floor Construction 

15-05-2024  √       

16-05-2024    √     

17-05-2024      √   

20-05-2024        √ 

Bituminous 
21-05-2024  √  √     

22-05-2024      √  √ 

Fitting Carbody Insulation 

23-05-2024  √       

24-05-2024    √     

27-05-2024      √   

28-05-2024        √ 

Fitting Spindle Pin 
28-05-2024  √  √     

29-05-2024      √  √ 

Sealant Carbody 
28-05-2024  √  √     

29-05-2024      √  √ 

Black Coat 
30-05-2024  √  √     

31-5-2024      √  √ 

Fitting Window 

03-06-2024  √  √     

04-06-2024      √   √ 

06-60-2024        √ 

Fitting of Alumunium 

Ekstruksi 

03-06-2024  √  √     

04-06-2024      √  √  
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Proses Tanggal 
Data Penelitian 

Ke-1 Ke-2 Ke-3 Ke-4 

Fitting Of Entrance Door 

03-06-2024  √  √     

04-06-2024      √   

06-06-2024        √ 

Fitting of AC 
06-06-2024  √  √     

08-06-2024      √  √ 

Fitting of Hand Rail Door 
07-06-2024  √  √     

08-06-2024      √  √ 

Fitting Cable Duct 
07-06-2024  √  √     

08-06-2024      √  √ 

Floor Covering 
07-06-2024  √  √     

08/06-2024      √  √ 

Fitting of Brake Ridging 
10-06-2024  √   √     

13-06-2024      √  √  

Fitting Coupler 
10-06-2024  √   √     

13-06-2024       √   √ 

Fitting of Brake System 

Underframe 

13-06-2024  √  √     

14-06-2024      √  √ 

Fitting Electric Component 
17-06-2024  √  √     

18-06-2024      √  √ 

Fitting Of Modular Partition 
17-06-2024  √  √     

18-06-2024      √  √ 

Fitting ALL ACP/GFRP Panel 
17-06-2024  √  √     

18-06-2024      √  √ 

Fitting Rack Module 
17-06-2024  √  √     

18-06-2024      √  √ 

Fitting Outside Body Lattering 
19-06-2024  √  √     

20-06-2024      √  √ 
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Proses Tanggal 
Data Penelitian 

Ke-1 Ke-2 Ke-3 Ke-4 

Fitting Passanger Seat 
19-06-2024  √   √     

20-06-2024       √  √  

Fitting Emergency Brake 
21-06-2024  √  √      

24-06-2024      √   √ 

Fitting Safety Equipment 
24-06-2024  √  √      

25-06-2024      √    √ 

Fitting Electric Equipment 
24-06-2024  √    √     

24-06-2024        √  √  

Fitting Accessories Interior 
25-06-2024  √   √      

26-06-2024       √   √ 

Fitting Inside Body Lattering 
25-06-2024   √   √     

26-06-2024      √    √ 

Connecting Electric Panel 
25-06-2024   √  √      

26-06-2024       √   √ 

Fitting of Hand Brake 
27-06-2024  √    √     

28-06-2024      √   √  

Fitting of Apron 
27-06-2024   √   √     

28-06-2024       √   √ 

Fitting of LBS Door 
01-07-2024   √   √     

02-07-2024       √   √ 

Fitting of Stripping Sticker 
01-07-2024   √   √     

02-07-2024       √   √ 

Bogie to Carbody 
01-07-2024   √  √      

02-07-2024      √    √ 
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Lampiran 3. Data Penelitian  

No Proses  Detail Proses 

Data Penelitian (Jam) 

Jumlah Pengambilan Data (Jam) 

Ke-1 Ke-2 Ke-3 Ke-4 

1 
Carbody Blasting 

Underframe 

Carbody Blasting 

Underframe 
4 4.3 4.4 4.8 

2 
Primer Coat Interior 

Carbody  

Primer Coat 

Interior Carbody  
3 3.5 3.1 3.4 

3 Floor Construction Floor Construction 10.5 11 10 9.5 

4 Bituminous Bituminous 5 5.3 5.1 5.2 

5 
Fitting Carbody 

Insulation 

Fitting Carbody 

Insulation 
8.5 8 8 8.5 

6 Fitting Spindle Pin Fitting Spindle Pin 3 4 4 3 

7 Sealant Carbody Sealant Carbody 3 3 2 3 

8 Black Coat Black Coat 6 6 6.5 6 

9 Fitting Window Fitting Window 4 4.5 4 4 

10 
Fitting of Alumunium 

Ekstruksi 

Fitting of 

Alumunium 

Ekstruksi 

2 2 2.1 2.1 

11 
Fitting Of Entrance 

Door 

Fitting Holder 

Ceiling Profile 
1 1.2 1.1 1.1 

Fitting od Door 

Engine Entrance 

Door 

1 1.3 1.1 0.9 

Fitting of Entrance 

Door Modular 
1 1 1 1 

12 Fitting of AC Fitting Ducting AC 1.3 1.5 1.2 1.2 



123 
 

 

No Proses  Detail Proses 

Data Penelitian (Jam) 

Jumlah Pengambilan Data (Jam) 

Ke-1 Ke-2 Ke-3 Ke-4 

Fitting of Air 

Conditioner 
1.2 1.3 1.3 1.4 

13 
Fitting of Hand Rail 

Door 

Fitting Exterior 

Handrail 
1 1 1 1.1 

14 Fitting Cable Duct 

Fitting of Cable 

Duct 
0.8 0.6 0.7 0.8 

Routing Cable on 

Ceiling 
0.7 0.8 0.6 0.7 

Routing Cable 

Underfram 
1 1.1 1.2 0.8 

15 Floor Covering 

Plane Radius Profil 1 1.2 1.1 1.1 

Fitting Floor 

Covering 
1 1.1 1.1 1.2 

16 
Fitting of Brake 

Ridging 

Fitting of Case 

Exhaust Lavatory 
1 0.9 0.8 1.2 

Fitting Side Wall 

Bottom Holder 
4 4 4 4.1 

17 Fitting Coupler Fitting Coupler 3.6 4 3.6 3.2 

18 
Fitting of Brake 

System Underframe 

Fitting of 

Equipment Beneath 

Underframe 

6.5 6 6.2 6.5 

19 
Fitting Electric 

Component 

Fitting Running 

Text Exterior 
0.5 0.6 0.6 0.7 

Fitting Side Light 0.7 0.5 0.6 0.6 

20 
Fitting Of Modular 

Partition 

Fitting Of Modular 

Partition 
0.5 0.6 0.8 3.6 
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No Proses  Detail Proses 

Data Penelitian (Jam) 

Jumlah Pengambilan Data (Jam) 

Ke-1 Ke-2 Ke-3 Ke-4 

Fitting Curtain 0.7 0.8 0.5 0.4 

Fitting Ceiling 

Panel Passanger 

Area 

0.8 0.7 0.7 0.8 

Fitting Ceiling 

Lamp 
0.5 0.4 0.4 0.7 

Fitting Sliding 

Gangway Door 
0.5 0.6 0.6 0.6 

21 
Fitting ALL 

ACP/GFRP Panel 

Fitting Janitor 

Cabinet 
1 1.2 1.2 1.5 

Fitting Base Plate 

Distribution Panel 
1.3 1.5 1.2 1 

Fitting Base Plate 

Multimedia 
1.7 1.3 1.6 2 

22 Fitting Rack Module 
Fitting Rack 

Module 
4 4 4.6 5 

23 
Fitting Outside Body 

Lattering 

Fitting Outside 

Body Lattering 
1.5 1.2 1.5 1.4 

24 Fitting Passanger Seat 
Fitting Passanger 

Seat 
4 4.5 4.8 4.7 

25 
Fitting Emergency 

Brake 

Fitting Emergency 

Brake 
1.5 1.8 2.0 1.5 

26 
Fitting Safety 

Equipment 

Fitting Safety 

Equipment 
1.0 1.1 1.2 1.5 

27 
Fitting Electric 

Equipment 

Fitting Electric 

Equipment 
1.2 1.1 1.2 1.3 
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No Proses  Detail Proses 

Data Penelitian (Jam) 

Jumlah Pengambilan Data (Jam) 

Ke-1 Ke-2 Ke-3 Ke-4 

28 
Fitting Accessories 

Interior 

Fitting Accessories 

Interior 
2.0 2.0 2.1 2.3 

29 
Fitting Inside Body 

Lattering 

Fitting Inside Body 

Lattering 
1.4 1.4 1.6 1.8 

30 Fitting of Hand Brake Hand Brake Assy 2.1 2.2 2.4 2.2 

31 Fitting of Apron 

Fitting of Apron 

Unit 
0.7 0.8 0.6 0.8 

Fitting of 

Harmonika 
0.8 1 0.9 0.6 

33 
Connecting Electric 

Panel 

Connecting 

Electric Panel 
4.2 4.3 4.1 4.8 

32 Fitting of LBS Door 
Fitting of Adaptor 

Wall 
3.2 3.4 3.5 3.3 

34 
Fitting of Stripping 

Sticker 

Fitting of Stripping 

Sticker 
1.2 1.1 1.3 1.1 

35 Bogie to Carbody 

Fitting Side Barier 1.5 1.5 1.5 1.5 

Fitting Bogie to 

Carbody 
1.5 1.5 1.5 1.5 
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Lampiran 4. Data Penelitian Proses Finishing Sebelum Perbaikan dengan 

menggunakan Metode Large Candidate Rules 

Sebelum dilakukan Perbaikan  

Nama Proses 

Waktu 

Siklus 

(Jam) 

Total Waktu 

Siklus (Jam) 

Line 

Efficency 

(%) 

Idle 

Time 

(Jam) 

Balance 

Delay 

(%) 

Smoothness 

Index (%) 

Stasiun 

Kerja 

1 

Carbody 

Blasting 

Underframe 4.38 

17.88 57.59 7.90 42.41 0.99 Primer Coat 

Interior Carbody  3.25 

Floor 

Construction 10.25 

Stasiun 

Kerja 

2 

Bituminous 5.15 

25.78 83.04 0.00 16.96 0.00 

Fitting Carbody 

Insulation 8.25 

Fitting Spindle 

Pin 3.50 

Sealant Carbody 2.75 

Black Coat 6.13 

Stasiun 

Kerja 

3 

Fitting Window 4.13 

11.98 38.58 13.80 61.42 1.73 

Fitting of 

Alumunium 

Ekstruksi 2.05 

Fitting Of 

Entrance Door 3.18 

Fitting of AC 1.60 

Fitting of Hand 

Rail Door 1.03 

Stasiun 

Kerja 

4 

Fitting Cable 

Duct 2.10 

23.43 75.47 2.35 24.53 0.29 

Floor Covering 3.13 

Fitting of Brake 

Ridging 4.03 

Fitting Coupler 3.60 

Fitting of Brake 

System 

Underframe 6.30 

Fitting Electric 

Component 4.28 
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Sebelum dilakukan Perbaikan  

Nama Proses 

Waktu 

Siklus 

(Jam) 

Total Waktu 

Siklus (Jam) 

Line 

Efficency 

(%) 

Idle 

Time 

(Jam) 

Balance 

Delay 

(%) 

Smoothness 

Index (%) 

Stasiun 

Kerja 

5 

Fitting Of 

Modular 

Partition 3.55 

19.68 63.39 6.10 36.61 0.76 

Fitting ALL 

ACP/GFRP 

Panel 4.13 

Fitting Rack 

Module 4.40 

Fitting Outside 

Body Lattering 1.40 

Fitting 

Passanger Seat 4.50 

Fitting 

Emergency 

Brake 1.70 

Stasiun 

Kerja 

6 

Fitting Safety 

Equipment 1.20 

6.02 19.39 19.76 80.61 2.47 

Fitting Electric 

Equipment 1.17 

Fitting 

Accessories 

Interior 2.10 

Fitting Inside 

Body Lattering 1.55 

Stasiun 

Kerja 

7 

Connecting 

Electric Panel 4.35 

12.64 40.71 13.14 59.29 1.64 

Fitting of Hand 

Brake 2.21 

Fitting of Apron 1.55 

Fitting of LBS 

Door 3.35 

Fitting of 

Stripping 

Sticker 1.18 

Stasiun 

Kerja 

8 

Bogie to 

Carbody 
3.30 

3.30 10.63 22.48 89.37 2.81 
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Lampiran 5. Data Penelitian Proses Finishing Setelah Perbaikan dengan menggunakan 

metode Large Candidate Rules 

Setelah dilakukan Perbaikan  

Nama Proses 
Waktu Siklus 

(Jam) 

Total 

Waktu 

Siklus 

(Jam) 

Line 

Efficency 

(%) 

Idle 

Time 

(Jam) 

Balance 

Delay 

(%) 

Smoothness 

Index (%) 

Stasiun 

Kerja 

1 

Carbody 

Blasting 

Underframe 4.38 

23.03 62.89 3.78 37.11 0.47 

Primer Coat 

Interior 

Carbody  3.25 

Floor 

Construction 10.25 

Bituminous 5.15 

Stasiun 

Kerja 

2 

Fitting 

Carbody 

Insulation 8.25 

26.80 

    
Fitting 

Spindle Pin 3.50 

89.78 0.00 10.22 0.00 

Sealant 

Carbody 2.75 

Black Coat 6.13 

Fitting 

Window 4.13 

Fitting of 

Alumunium 

Ekstruksi 2.05 

Stasiun 

Kerja 

3 

Fitting Of 

Entrance 

Door 3.18 

21.23 71.10 5.58 28.90 0.70 

Fitting of 

AC 1.60 

Fitting of 

Hand Rail 

Door 1.03 

Fitting 

Cable Duct 2.10 

Floor 

Covering 3.13 
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Setelah dilakukan Perbaikan  

Nama Proses 
Waktu Siklus 

(Jam) 

Total 

Waktu 

Siklus 

(Jam) 

Line 

Efficency 

(%) 

Idle 

Time 

(Jam) 

Balance 

Delay 

(%) 

Smoothness 

Index (%) 

Fitting of 

Brake 

Ridging 4.03 

Stasiun 

Kerja 

4 

Fitting 

Coupler 3.60 

21.85 73.20 4.95 26.80 0.62 

Fitting of 

Brake 

System 

Underframe 6.30 

Fitting 

Electric 

Component 4.28 

Fitting Of 

Modular 

Partition 3.55 

Fitting ALL 

ACP/GFRP 

Panel 4.13 

Stasiun 

Kerja 

5 

Fitting Rack 

Module 4.40 

22.25 74.54 4.55 25.46 0.57 

Fitting 

Outside 

Body 

Lattering 1.40 

Fitting 

Passanger 

Seat 4.50 

Fitting 

Emergency 

Brake 1.70 

Stasiun 

Kerja 

6 

Fitting 

Safety 

Equipment 1.20 

6.17 20.66 20.63 79.34 2.58 

Fitting 

Electric 

Equipment 1.17 

Fitting 

Accessories 

Interior 2.10 
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Setelah dilakukan Perbaikan  

Nama Proses 
Waktu Siklus 

(Jam) 

Total 

Waktu 

Siklus 

(Jam) 

Line 

Efficency 

(%) 

Idle 

Time 

(Jam) 

Balance 

Delay 

(%) 

Smoothness 

Index (%) 

Fitting 

Inside Body 

Lattering 1.55 

Stasiun 

Kerja 

7 

Connecting 

Electric 

Panel 4.35 

14.19 47.52 12.62 52.48 1.58 

Fitting of 

Hand Brake 2.21 

Fitting of 

Apron 1.55 

Fitting of 

LBS Door 3.35 

Fitting of 

Stripping 

Sticker 1.18 

Stasiun 

Kerja 

8 

Bogie to 

Carbody 
3.30 3.30 11.06 23.50 88.95 2.94 

 

 

 

 

 

 

 

 


