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TS Removal (%) =  
initial TS−final TS

initial TS
 × 100%

(NH3 − N) = (NH4
+ − N) [1 +
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−1
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2725
T

)
]

−1

+ 1)

pH = 9.43 − 2.02 
VFAs

TAN

 

λ

y(t) = ym. exp {− exp [
μ.e

ym
 (λ − t) + 1]} , t ≥ 0 

y(t) =  ym (1 − exp(−k. t)), t ≥ 0 

MAPE =
1

n
∑ (

|Measured biogas−Predicted biogas|

|Measured biogas|
)n

i=1 ×

100%
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No MSME 

Roof 

Structure 

Material 

Coordinates Width 

(m) 

Length 

(m) 
Tilt (degree) 

Azimuth 

(degree) 

Surrounding 

Object(s) 
x y 

1. Asri 

Rotan 

Wood Block 472.372 9.161.527 6 15 27 90 Buildings 

2. Putra 

Jaya 

Wood Block 471.616 9.161.761 8 24.2 32 0 Trees & Buildings 

3. Surya 

Rotan 

Canal C 

Steel 

471.662 9.161.825 12.2 57 18 180 Buildings 



 

 

 



 

 

 

𝑴𝒊𝒏𝒊𝒎𝒖𝒎 𝒑𝒂𝒚𝒎𝒆𝒏𝒕 = (𝟒𝟎 𝒉𝒐𝒖𝒓𝒔 ×  𝒆𝒍𝒆𝒄𝒕𝒓𝒊𝒄𝒕𝒚 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 𝒎𝒆𝒕𝒆𝒓 ×  𝒕𝒂𝒓𝒊𝒇𝒇) (1)



 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 

 



 

 

 



 

 

Alternative 1 



 

 

 

Parameter 
Influent 

(mg/L) 
Collection Tank Neutralization Tank 

Preliminary 

Sedimentation 
Anaerobic Digester 

Aeration Tank and 

Final Sedimentation 

Standard 

(mg/L) 

  Efficiency 
Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 
 

BOD5 

(mg/L) 
3.292 0%1 3.292 0% 3.292 25%2 2.469 75%3 617.25 85%6 92.59 75 

COD 

(mg/L) 
8.442 0%1 8.442 0% 8.442 25%2 6.331.5 72%3 1.772.82 85%6 265.92 100 

TSS (mg/L) 1.335 0% 1.335 0% 1.335 40%2 801 66%4 352.4 90%6 35.5 100 

Alternative 2 

Parameter 
Influent 

(mg/L) 
Collection Tank Neutralization Tank 

Preliminary 

Sedimentation 
Anaerobic Biofilter 

Aeration Tank and 

Final Sedimentation 

Standard 

(mg/L) 

  Efficiency 
Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 
 

BOD5 

(mg/L) 
3.292 0%1 3.292 0% 3.292 25%2 2.469 84%5 395.04 85%6 59.26 75 

COD 

(mg/L) 
8.442 0%1 8.442 0% 8.442 25%2 6.331.5 81%5 1.202.985 85%6 180.45 100 

TSS (mg/L) 1.335 0%1 1.335 0% 1.335 40%2 801 90%5 80.1 90%6 8.01 100 

Alternative 3 

Parameter 
Influent 

(mg/L) 
Collection Tank Neutralization Tank ABR 

Aeration Tank and 

Final Sedimentation 
 

Standard 

(mg/L) 

  Efficiency 
Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 
Efficiency 

Efluent 

(mg/L) 

 

 

BOD5 

(mg/L) 
3.292 0%1 3.292 0% 3.292 95%2 164.6 85%6 24.69 75 

COD 

(mg/L) 
8.442 0%1 8.442 0% 8.442 95%2 422.1 85%6 63.32 100 

TSS (mg/L) 1.335 0%1 1.335 0% 1.335 80%2 267 90%6 26.7 100 



 

 

 



 

 

 



 

 

Criteria 
Effluent Meets 

Quality Standard 

Does Not Require 

Large Land 

Easy Operation and 

Maintenance 
Low Construction Cost 

Effluent Meets Quality 

Standard 
1 3 5 7 

Does not require large land 1/3 1 5 5 

Easy Operation and 

Maintenance 
1/5 1/5 1 3 

Low Construction Cost 1/7 1/5 1/4 1 



 

 

 



 

 

1 5 7

1/5 1 3

1/7 1/3 1

1 1/6 1/7

6 1 1/3

7 3 1



 

 

 

 
Effluent Meets 

Quality Standard 

Does Not Require 

Large Land 

Easy Operation and 

Maintenance 

Low Construction 

Cost 
Criteria Result 

Anaerobic 

Digester 
0.08 0.72 0.07 0.72 0.54 0.31 

Anaerobic 

Biofilter 
0.19 0.19 0.30 0.08 0.29 0.20 

ABR 0.72 0.08 0.63 0.19 0.11 0.50 

 0.06  



 

 

 

 



 

 

 

 

 

 



 

 



 



 

 

 

 

 



 

 

 

%𝑌𝑖𝑒𝑙𝑑 =  
𝑚𝐶−𝑆𝑃𝐹 − 𝑚𝐶𝑁𝐶

𝑚𝐶−𝑆𝑃𝐹
 𝑥 100

 

α λ

θ

𝐶𝑟𝐼 =  
𝐼002−𝐼𝑎𝑚

𝐼002
 𝑥 100
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N modules = 
p area 

p module 
 x 

l area 

l module 

Peak Power = N modules × P max modules 

 

 

E =  Peak Power x Peak Sun Hour 

 

 



 

 

No. Code Payment Date Rate Power (Va) Usage (kWh) Total Bill (Rp.)

1 201901 16 Jan 2019 P2 865000 80.130 86.042.245

2 201902 13 Feb 2019 P2 865000 79.390 84.892.529

3 201903 13 Mar 2019 P2 865000 68.860 73.669.852

4 201904 11 Apr 2019 P2 865000 77.280 82.417.015

5 201905 13 May 2019 P2 865000 72.500 77.486.701

6 201906 17 Jun 2019 P2 865000 76.900 82.655.244

7 201907 9 Jul 2019 P2 865000 70.540 76.052.147

8 201908 12 Aug 2019 P2 865000 86.990 92.961.255

9 201909 11 Sept 2019 P2 865000 103.120 111.341.172

10 201910 10 Oct 2019 P2 865000 104.880 112.361.414

11 201911 12 Nov 2019 P2 865000 104.910 112.288.910

12 201912 10 Dec 2019 P2 865000 95.980 103.531.390
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