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Appendix A-6.5 Mean Monthly Rainfall
N, Station Name _‘ ) Month
' ' ‘1234|886 7| 8] 9|10 11|12 Total
Lengkong 272.4] 318.9 260.8 1701 048 400 188 4d 248 246 1182 203.6 1,550
5 [rerusan Mojokeitd 314.0) 307.5 287.5] 1740 1067 362 214 7 202 320 1309 2267 1,677
Sambiroto 371.0] 320.1] 285.1] 180.1] 1069 485 261] 120 asel 52| 1455 220.8] 1,708
25 |Bakalan 352.3 362.7] 326.1 191.1] 138.3 sod 208 97 08 587 142.5 2009 1,987
27 [Krikilan . 368.6 520.1) 2618 187.5 1951 783 304 109 27.3 426 1363 3157 1923
28 {Botokan 3289 330.6 285.7] 153.6) 1603 718 277 84 258 27.7 1205 267.4 1,806
34 [Krtan 3502 363.9 206.5 1701 1502 67 27.¢ 9.8 317 479 142.1] 2802 1047
36 |Cepiples 3so.d 572.5 302.8 187.9] 1149 4885l 221 s 18d 208 1419 2657 1.867
|37 |Pramibon | 346.4) 331.9 285.4§ 170.1] 1159 450f 176 4 88 283 1253 2254 1,713
38 [Sruni 364.8 315.4 2709 180.7] 1367 518 109 128 209 6o 182.0 252.4) 1,702
153 |Gunungsar 3352 235.7] 255.8 173.8| 131.7] 667 250 106 311 463 1424 lzss.ZI 1,707
Appendix A-6.6 - Average Number of Monthiy Rainy Déys
‘No. Station Name _ Month _
' 1l 2t sl al sl 6] 78| 910} 11}12|Toa
Lengkong 184 1740 170 o8 57 35 14 of 174 31 81} 131 9.9
5 ITerusan Mojokertd 17.5 17.1] 158 102{ - 694 25 13 of 13 24 83 12¢ 951
Sambiroto 184 174 154 o2 ed 3d 174 11 21 29 85 133 9.7
25 |Bakalan 154 142 1231 80 59 29 10 OF L3 211 &g 114 815
27 {Krikilan 184 172 161 10d sd a8 14 od 14 25 7o 1341025
28 |Botokan 168 170 154 04 7o 49 1d o7 13 19 7| 131 %69
34 |[Krian - 19| 181 178 104 81 42 19 o9 15 30 87 144 1070
36 |Cepiples 163 158 1290 871 5d 27 11 o8 11 14 67 113 831
37 JPrambon 182 169 155 98 69 ‘38 L3 04 O8 20 7.1 134] 655
a8 |sruni 151] 144 12d 871 7d 34 13 os o8 14 54 109 8L
53 |Gunungsari 159 13.3 14 102 78 49 17 oo 16 24 79 124 921
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| Appendix A-9.1 Baslc Strength and Allowable Stress of Materials

'Materlals and Basic Strengths

1} Cohcrete

" The use of each class of concrete and req{xired strengths are as shown in Table-

Al and Table-A2, respectively.

2}  Reinforcing Steel

Type, designation and yield strength of reinforcing steel for concrete structures

are specified in Table-A3.

3) Prestressing Steel

Norminal dia_hneter and yield and breaking strengths of prestressing steel are
shown in Table-A4.

Allqwable Stresses

1} Concrete

The allowable stresses of cach class are as shown in Table-A5 and Table-A6.

9)  Reinforcement

. The allowable stress for each type and designation of reinforcing steel is as

shown in Table-A7.

3) - Prestressing Steel

The altowable stresses for each typé of presiressing steel are as shown in Table-

A8,
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Table-Al . .. Concrete Class and Use

Class of Us_e of Each Class of Concrete
Concrete | ' - '
A-1 Prestressed concrete box girders

Prestresses concrete hollow slabs

Precast prestressed concrete I-girders

Precast prestressed concrete hollow core slab units
Precast prestressed concrete T- girders

' Reinforced concrete slabs and cross beams of prestressed concrete I-
girder bridge '

B-2 Cast in place reinforced concrete pﬂes
B-3 Pipe culverts
B-4 Reinforced concrete for bridge deck s]ab
B-5 Reinforéed concrete for pier colummns and cantilevered pier heads
except for pedestrian bridge
Cc-1 Stairs of pedestrian bridge
C-2 Reinforced curbs .
C-3 Piers for pedestrian bridge
Cc-4 Abutment, piers except for columns, approaeh slabs retaining walls
foundation of street lighting poles
C-5 Box culverts including wing walls
D Gravity {ype retaining walls, non-reinforced curbs
E Levelling concrete, backlill concrete in masonry structure
AA Prestressed concrete piles '
Table-A2 Concrete Class Strength
Class of Concrete Minimum Compressive Strength at 28 days
- . ‘By Cube Test By Cylinder Test
A-11{0 a5 400 . 346
B-1toB-5 350 290
C-1to C-5 250 210
D 150 - - © 130
E 100 _ 80
AA ' 600 R B0
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Table-A3 -  Type, Designation and Yield Strength of

Relinforcing Steel
Indonesian
o . JIS G 3112 ASTM A 615 Standard
. Type Designation |  Yield Designation | - Yield'
o : I Strength _ B Strength
Round Bar - SR 24 24 - Grade 40 - 28 As applicable
Deformed Bar SD30 30 Grade 60 A2 As applicable
Table-A4  Notation, Nominal Diameter and Strength of
i . Prestressing Steel '
: Nominal | Yield _ | Breaking |
Notation Diameter | Strength | Strength | applicable Standard
(mm) | (kg/mm?) | (kg/mm) JIS ASTM
PC Wire SWER 1 7 135 155 (3536
PC Wire SWPR 1 8 130 150 G3536 A421
PC 7-Wire Strand SWPR 7A T12.4 150 175 (3536 A416
| PC 7-Wire Strand SWPR 7B T12.7 160 190 G3536 A416
PC 9-Wire Strand SWPR 19 T19.3 162 189 G3536 A416
PC 9-Wire Strand SWPR 19 T21.8 161 187 G3536 | A416
S | 23 80 95 G3109 | A422
PC Bar SBPR 80/95
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Table-AB A!lowable Stress of Conerete for Prestressed
' Concrete Structure © ° -

(kg/cm?)

' : ’ - Class of'Concjrete h
‘Designation - | - laafoo |

SN . laalsa|asiaalas|Br
Allowable Compressive Stress due to-Bending I EETRTN RN D S ,
- Temporary Stress before Losses due to Creep and 210 152 152 162"_ 1527|143 |-

Shrinkage 7 '

- Stress at Servme ‘Load aftel Losses have| 170 119 1181291119} 117
occurred : :

Allowable Axial Compressive Stress _ R s
- Temporary Stress before Losses due io Creep and' 160 121 [ 121} 121 | 121 ] 107
Slmnkage

- Stress at Service Load after Losses have| 135§ 93 593' 93 1 93 | B3
occurred : : ) ' : '

Allowable Tensile St“ess due to Bendmg

- Temporary Stress beiore Losses du€ to Creep and| - |12.9]129 12.9112.9111.7
Shrinkage . : _ - _ :
- Due to Deal Load and Supenmposed load | -]lolo}jo}o]o
- Due to Dead Load, Superimposed and Live Load | - ‘|129}129{129|120]11.7]
Allowable Shearing Stress ' IR R R o R
- Stress at Service Load . | -]48la8laslas)aa
- Stress at Ultimate Load due to Shear Force or - 44 | 44 | 44 | 44| 39
Torsional Moment - : e .
- Stress at Ultimate Load due to Shear Forceand | - | 52 | 52 | 52 | 52 | 47

Torsional Moment

Allowable Diagonal Tension Stress

- Stress at Service Load due to Shear Force or | - |86 86|86}86|84
Torsional Momént : ' : o i N
- Stress at Service Load due to Shear Force and - |11ef116]11.6{11.8]11.0]

Torsional Moment
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.'I‘able_\-,AQ - Allowable Stress for Reinforced and Plain

- Cornicrete Structure
kg/cm?)
o Class of Concrete
" Designation
B2 [B3-5{Cl15| D
Allowable Compressive Stress duej 77 97 70 31
o - . .
Bending
Allowable  Axial Compressive] 63 82 55 31
| Stress '
Allowable Shearing Stress 3.8 4.4 36 -
Table-A7 .. Allowable Stress of Reinforcement
(kg/cm?)
Designation SR 24 SD 30
Allowable Tensile Stress
- General Use- 1400 1800
< Under Water 1400 1600
Allowable Compressive Stress 1400 1800
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Table-A8 Allowable Stréss of Prestressing Steel

(kg/mum?)
_ PCWire' | PCWire | PCWire | PC Wire
Designation SWPR1 | SWPR1 | SWPR 7A | SWPR 7B
7 mm 8mm |T12.4 mm| Ti2,7mm
Initial Prestressing Work 122 117 | 135 145
Immedia@tely after Prestressing Work 108 105 123 133
Stress at Service Load after Losses have 93 90 105 114
occurred ' o
o PC Wire PCWire | PCBar
Designation SWPR1% | SWPR19 | SBPR80/95
' T19.3 mm T21.8 mm 23 mm
Initial Prestressing Work - 146 145 72
Imme'diately after PréStj'essing Work 132 131 66.5.
Stress at Service Load after Losses have | 113 112 57 °
occurred ' L o
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Appendix A-9.4 List of Waterway Culverts
s : ‘wiota {0
NO.| STATION CROSSING | XHEIGHT. {' LENGTH - REMARKS :
' 1 ANGLE" ) - ) -
1 0 + 570.. 750 - 33%3 - 186 Irrigatjon
2 0+ 620 - 85°  3x2 . 106 ‘|Drainage
3 0.+ 780 8D 2x15 . 75 |Drainage .
4 1 + 070 . 80° S 3x2 55 ° . ‘|Dralnage |
5 1 + 300 S 90° - 3x2 25 . . |Irrigation, crosses relocated
_ R ) © |Desa Road )
6 Y+ 825 | o700 _3x2 {135  llrrigation
7 1+ 745 .65° 2-3x3. | 65 ", Draihage -
8 1+ 810 60° 45%251 - B0 |lrigation
9 2+ 375 40° 4.5% 2.5 .90 . 'i|Drafnage -
10 5 + 580 7B 3x2 . ‘36, :|Irrigation
11 8 + 150 85° 3x3 .40 - |Drainage
12 9 + 707 g0 2-3x 3 45" Drajnage
13 13 + 630 _ A5° 2-3x3 70 frrigation .
14 13 + 940 45° 4.5%2.5 - B0 - |Streami- o
151 14 + 990 “30° - 4.5%x2:5 90 - |Stream -
16] 17 + 827 90° 4.5%2.5 60 |Stream
17} 18 + 3260 | 90° 3x2 80 Stream
18] . 20 +510 90° 4.5x25" . 5B {Stream ©
19 23 + 315 ..75° 2x1.5 120 Jlrrigation
20 23 + 785 90° 2x 1.5 - 55 Irrigation
217 24 + 213 80° 2x L5 .} . BO . |Stream
22 25 + 440 90° 45%x25 {45 .7 lirrgation
23| 26+ 110 - 85° . 2x1.5 -}, 120 . |Drainage
24 27 + 318 . 00° 3x2 45 . i{Stream .
25 28 + 400 90° 2x L5 45 °  |Stream
26 29 + 095 80° 2x 1.5 . 50 |irrigation
27 31 + 185 80° 45x25 50 Stream
28| 34 + 485 - 45° 3x2 90  Jirrigation
29 34 + 670 - 90° 2x 1.5 55 Irrigation
30 35 + 735 90° 2x 1.5 45 (Dratnage
31 35+ 070 90° " 2x1.5 45 {Drainage
32| 36 + 530 90° 2x 1.5 "85 |Drainage
33 a8 + 787 .- 90° 3x2 B - Dramage
2-3x3 4 locations 315
4.5x 2.5 8 locations 510 m
3x2 g locations T 806 m
3x3 1 location - T 40m. -
2x 1.5 11 lovations - 715 m
Total 33 locations 2186 m
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Appendix A-9.8

. List of Roadway Culverts

NO.| STATION | CROSSING | xHEIGHT LENGTH REMARKS
b ] ANGLE | . (m) (m)
1] 04724 75° - 6X3.5 ‘80 "IDesa Road
21 .. 0+975 80° 3x3 55 Farmers Path
3 3+300 | BB 6X35 40 Desa Road
4 -4-+.020 - 90° - '3x3 .35 FFarmers Path
5 B 4 475 65° 6x3.5 35 Desa Road
6 8 + 160 B5® 3x3 35 Farmers Path
7 - 8 + 805 . 90°. 6x 3.5 . 35 Desa Road
8 - g + 020 90° 6x 3.5 36 Sugarcane Railway
9] 104195 | 75 3x3 36 Farmers Path
101 -12°+833 | - 80° 3x3 40 ‘|Farmers Path
11 13+045 - 65° 3x3 . 40 Farmers Path
121 13 4+ 870 g0° 6x3.5 . .36 Desa Road
131 15 +983 ap° 3x3 35 Farmers Path
14} 16 +.430 85° 3x3. 35 Farmers Path
15] 16°% 880 ‘85 3x3 35 Farmers Path
16 17 + 300 802 3x3 36 Farmers Path
171 17 + 450" age . 6x3.5 35 Desa Road
18§ 17 +.795 “9o° -8x35 35 Desa Road
19 18 + 065 a0° 8x3.5 a5 Desa Road
20 [ 18 +.515° Q0° 6x3.5 35 ‘IDesa Road
211 18 + 723 - 80° 3x3 36 Farmers Path
22 19 + 325 ag° 3x3. 35 Farmers Path
23 19 + 500" "90° 6x 3.5 35 Desa Road
24 | 20 +255 [ 75° 3x3 36 Farmers Path
25 21 + 870" . 80° 3x3 35 Farmers Path
26 22 + 243 ‘80° 3x3 35 Farmers Path
27 23 + 775 . 90° 3x3 35 Farmers Path
28 24 + 220 '80° 3x3 36 Farmers Path
29 24 +865 '} 90° 6x3.5 .36 |Desa Road
30 - 26 + 4456 ape 6x3.5 35 Desa Road
a1 26 +-830 70° - 3x3 37 Farmers Path
32| - 27 + 510 750 3x3 36 Farmers Path
33 27 + 765 90° | 6x3.5 36 Desa Road -
34| 28 + 300 90° 3x%3 35 Farmers Path
.35 29 +.090 '80°. 3x3 36 Farmers Path
36} 30 +115° 65° 6x35 36 Desa Road
374 - 32 .+ 150 ‘a0° 3x3 " 35 Farmers Path
38 33 + 400 “80° 3x3 36 Farmers Path
-39 36 + 415 - 90° 6x3.5 35 Desa Road
B6x3.5 12 locations 615 m
3x3 23 locations 845 m
Total 35 locations 1460 m
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Appendix A-9.6 List of Pipe Culverts

NO.| STATION | CROSSING | DIAMETER | LENGTH | =~ REMARKS

] ANGLE m) | - (m G
1 |Mojokerto IC. . 90° 1,0 ‘40 - ISide Ditch -

2 [Mojokerto IC 700 1.0 '30 . |Side Ditch

3 [Mojokerto 1C 70° Lo 30 - |sidé Ditch -

4 [Mojokerto IC - 700 2x 1.0 60 ° . |Drainage -

5 C 0+ 722 75° 1O 80 .. |Side Ditch

8 0.+ 727 | .75 1.0 ‘80 |Side Diteh . -
7 0.+965 | . 80° 2x 1.0 120 Iirigation . -
8 2 + 100 - 90° 1.0 " 50  |LocalTrrigation’
9 2 + 700 90° 1.0 .. 50 Local Irrigation -
10 4 + 750 90° 1.0 55 Local Irrigation
11 B+730 |  35° 1.0 70 Irrigation |
12 5+ 735 350 1.0 95 - |Side Diich .
13 5 + 925 . 90° 2x%1.0 250 . lrrigation

14 8 + 400" C90° 1.0 © 45 . [Local Irrigation
15 6 + 605 -35° 0.6 .90 Irigation”.
16 6+ BOO 90° 1.0 50 Irrigation

17 7+ 130 - B5° 1.0 55 . |lrrigation

18 7 + 833 70° 1.0 70 Drainage

19 10 + 200 80° 1.0 . 55 Drainage .

20 11 + 973 " 80° 1.0 70 Irrigation .
21 12 + 200 90° 1.0 50 {Local Irrigation
22 12 + 700 90° 1.0 A Local Irrigation _
23 13 + 560 90° 1.0 . 45 Iside Ditch

24 1. 13 + 605 45° 1.0 95 - |Side Ditch

25 15 + 300 90° . 1.0 45 ‘|Depressed Area
26 15 + 600 . 70° 2% 1.0 110 - . |Stream

27| 15 + 665 _ B5° 2x10 140 Stream
28 15 + 750 90° 1.0 60 - {Local Irrigation
29 16 + 250 . 80° 1.0 50 Depressed Area
30 17 + 100 " 90° 1.0 ‘55 Depressed Area
31 17 + 400 a0° 1.0 50 Depressed Area
32 18 + 020 90°- 2x1.0° 160 Stream

.33 18 + 600 90° 1.0 50 Depressed Area
34 18 + 850 . 90° 1.0 55. Depressed Area
35 19 '+ 100 'aQ° - 1.0 ~50 . |Depressed Area
36 21 + 720 90° 1.0 50 Drainage '
37 24 + 870 - 90° 1.0 75 Side Ditch

38 24 + B8O Q0° 1.0 ‘45 |Side Ditch

39 24 + 965 00° ‘1.0 45 - |Drainage

40 25 4 875 35° 1.0 120  '[Side Ditch
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Appendix A-9.6 -~ List of Pipe Culverts

NO. STATION |} CROSSING DIAMETER LENGTH REMARKS
_ - ANGLE (m) (m)

41] 26 + 390 80° 1.0 80 Side Ditch
42| 28 + 450 85° 1.0 40 Depressed Area
43| .28 + 2580 a0° 1.0 50 Depressed Area
44 28 + 833 65° 0.6 55 Irrigation’
45 29 + 585 - 90° 1.0 45 Depressed Area
46 30 + 160 45° 1.0 100, Drainage
47 30 + 700 900 - . 2x1.0 156 - |Depressed Area
48 32 + 175 90° 1.0 60 Depressed Area
49 33 + 430 90° 1.0 50 Depressed Area

201.0° 7 locations 990 m

8l.0 42 locations 2335 m

¢0.6 ~ 2 locations 145 m

Total 49 locations 3470 m
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Appendix A-9.7 - . Design of Fiexible Pavement
Al Thlckness Design
“This appendix deseribes the thickness deslgn of ﬂexible pavement of the Toll Read
based on the AASSHTO Guide for Design of Pavement Stmcture 1986 '
The design was pre’b'ar_ed fer two design_eections as fdllows:
Design Seetidn Deslgn CBR
1 : Sta. 0+000 - Sta. 26+000 and 10
Sta. 34+000 - Sta. 38+300
2 :  Sta. 25+000 - Sta. 344000 5
A.1.1 Common Conditions for Design Section 1 and 2
1) Time Constraints
- Analysis period 20 years
-  Two-stage construction
- Performance Period of initial stage = 10 years
- Perfonnance_Period of gecond stage = 10 years .
2) Traffic
- Traffic Forecast (ADT) in Representative Seetlon ' ' Co
: Year 1995  Year 2005 - Year 2015
P/C, Mini Bus, Pick-up 4,820 25,930 57,550 . -
Large Bus - 1,270 1,470 2,070
Middle Truck 3,310 7.680 12,170
Large Truck (2-axle) 1,800 4,190 6.640
Large Truck {3-axle) 720 - 1,680 2,660
Drawbar Trailer .90 210 330
Semi-Trailer 90 210 330
Total 12,100 41,370 81,750

- Directional distﬁbi:tion factor = 0.50.
- -+ Lane distribution factor =0.90 (2-1ane}’

= (.70 (3-lane)

- 10% contingency is incorporated in estimating ESAL,

- Estimated two-way 18 kip equivalent single axle load (ESAL) applications

{Refer to Table 1) _
In 1995 = 1.60 x 106
In 1995 = 3.22 x.106

In 1995 = 3.93 x 105 .
- Cumulative 18 kip ESAL refer to Fig.-1
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Al2

3)  Reliability

- . Design reliability for each stagé = 95%
- QOwerall standard deviation = 0,45

.4)  Environmental Impac'ts

" There is not enough data to differ the environmental impacts between
Design Sections 1 and 2. The following. average values which were
estimated based on the limited data were used for the’ entire length of the
Toll Road _ : :

- Swell'rate constant = 0.077
. - Poiéntial vertical rise = 1.45 inch
- Swelling. probability = 71%
- Environmental serviceability loss for swelimg conditions considered
- refer to Fig.- 2 .

5) Serviceabﬂlty

Initial servxceabihty 4. &
Terminal servtceability 2. 5
Overall design semceability 2.1

6} Pavement' Layer Materials Characterization

Asphalt concrete EAC = 4()0.000 psi :
- Granular Base EBs = 30,000 psi.
~ Granular Subbase  ESB = 14,000 psi

b

7) Lé.ye_:r Coefficient

- Asphalt concrete al =0.42
- Granular Base a2=0.14
- Granular Subbase a3=0.10

3) Drainagé Coefficient _
- Granular Base m
Granular Subbase m

Do
nn.
homd s
e
o

Pavement thickness for Design Section 1
(Sta. 0+000 - Sta. 25+000 and Sta, 34+000 Sta. 38+300)

1)  Effective Roadbed Soil Resilient Modulus
MR = 10,000 psi (Design CBR = 10)

2) Initial Stage Design

- Serviceability loss due to traffic = 1.91
- 18Idp ESAL = 23.4x 108
- Initial structural number (SN) =
- Asphali concrete surface thmkness
= 3.6/0.42 = 8.57 inches (or 22 cm = 8, 66 inches)
SNl =042x866=364
- ' Base course thickness .
={5.2 - 3.64)/(0.14 x 1.1} = 10. 13 mches (or 25 cm = 9.84 inches)
- No Subbase course
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3)

4)

Overlay Design

Serviceabﬂity loss due to traffic = 2,01

18 kip ESAL = 36.0 x 108

PSR =2.1-0.09=2.01

SNy = 5.5

Remaining life factor {Fry) -

Rix = 43% loriginal SN = 5.2, Pt = 25)

Nify = 60 x 106 (PSITR = 2. 51)

Rpy =0. 403 T

FRL 071 . '

Effective SN of the original pavement at overlay (SNxeff}
SNyeff = Cx X SNo = 0.86 X 5.2 = 4.47

SNor, = SNy - (FRL % SNyeff} = 5.5 - (0.71x4.47) =2.33
Asphalt concrete overlay thickness = 2,.33/0. 42 5.55 inches {or 14 ctn)

Summary
initial Stage
Asphalt Concrete - 22¢cm
Granular Base - 25 ¢m
Second Stage : .
Asphalt Concrete Overlay : 14cem -

Pavement thickness for Design Sectlon 2
{Sia. 25+000 - Sta. 34+000)

1)

2)

3)

Effective Roa(lbed Soil Resilient Modulus

MR = 7,500 psi (Design CBR = 5)

Initial Stage Design

Serviceability loss due to traffic = 1.91
18 kip ESAL = 23.4 x 106
Initial structural number (SN) =
Asphalt concrete surface’ thickness ,
= 3.6/0.42 = 8.57 inches (or 22 cm = 8.66 inches)
SN1=042x8.66=3.64
Base ¢ourse thickness :
= (4.7 - 3.64)/{0.14x 1.1) = 6.88 inches (or 20 cm ‘7 87 inches)
SN*2 =787x0.14x1.1=121
Subbase course thickness
={5.9 - (3. 64 +1.21)/(0.10x 1.1} = 9 55 inches (or 25 cm = 9.84 inches)

Overlay Design:

Serviceability loss due to traffic = 2.01
18 kip ESAL = 36.0x 108

PSITR 2.1-009=2.01

SNy =6.0

Remaining life factor (Frp}

Rix = 47% (original SN = 5.9, Pt = 2.5)
Nfy = 55 x 108 (PSIfp = 2.51)

Rry = 0.349

Frr,=0.69
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- Effective SN of the original pavement at overlay (SNxeff)
SNyeff = Cxx SN0 =088x59=5.19
- SNot, = SNy - (FR1, X SNgeff) = 6.0 - (0.69 x 5.19) = 2.42
- Asphalt concrete overlay thickness = 2.42/0.42 = 5.76 inches {(or 15 cm)

4 Summary

" Initial Stage - | Lo
’ Asphalt Concrete . - " 2%cm

Granular Base = - © . . 20cm
© . Granular Subbase ' : 25 cm
. Second Stage '

Asphalt Concrete Overlay T 15em
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Appehdix A-13.3 Pyrchase Cost of Maintenance Equipment

DNt COST (RPY T

RWMOUNT (1,000 AF)

DESCRIPTION UNIT | QTITY TOTAL | TAXDUTY TOTAL | TAXDUTY

NE T} INGLUBED LT - INCLUDED

1. Sedan _ each 4 [ 58,200,000 | 5,290,000 232,800 21,160

2 Station Wagon each 6 | 27.600,000 | - 2,500,000 165,000 15,000

3 Pick-tp 2ach 4 | 20900000:] 1,900,000 83,600 ' 7,600
4  Ambulance each 2 | 20,300,000 | . 2,750,600 . 60,600 5,500
5 DumpTruck, 6ion gach 1| 108,200,000:1 32,500,000 108,200 32,500
6 Light Truck, 4ton.. _ R Cn e . . L
wi2.5 ton Crane . eath 1 1 | 88800000} 26,700,000 88,800 26,700

7 Waler Tanker, 6000 ltr each | "2 | 108,800,000 | 32,700,000 - 217,600 * 65,400
8 - Vib. Compactor, 100 kg sdch 2 4,150,000} . 1,250,000 8,300 2,500
"'9  Tamper, 100kg each 2 4,280,000 | 1,280,000 8,560 2,560
10 Air Gompressor, 2.5 m3min each 2 24,200,000} 7,300,000 48,400 14,600
11 Concrete Cutter, 45 cm Blade - | each 2 14,000,000 4,200,000 28,000 8,400
12 Concre;e Breaker, 30 kg gach 2 1,940,000 400,000. 2,580 800
13 - Grass Culler each 5 1,130,000 340,000 5,650 1,700
14 Generator, 50 KVA each 2 | 41,200,000 | 12,400,000 82,400 " 24,800
TOTAL 1,140,590 229,230
Appendix A-13.5 Utility Relocation Cost

T I —UNIT GOST (Bp) ~ TAMOUNT {1.000 Rp} .

DESGRIPTION UNIT | QTITY TOTAL | TADUTY |- TOTAL TAXDUTY

L .l NCLupED. . INCLUDED

Pylon for Transmission Line each | 15 { 150,000,000 | 13,620,000 2,250,000 204,300
25 KVA Electric Cable, Aerial w1 3,700 - 70,000 6350 | . 250,000 23,495
25 KVA Eleclric Gable, Underground m 2,000 250,000 22,700 500,000 45,400
Telopnone Line, Aerial m 2,200 80,000 7,300 176,000 ~ 16,060
Telophone Line, Underground. m [ 100 300,000 27,300 | 30,000 27,300
TOTAL 3,215,000 291,085
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Appendix A-13.4 Land Acquisition and Compensation Cost

DESGRIPTION UNIT RATE AREA AMOUNT
_ : (RP./M2) {M2) (1,000 RP.)
" Kab. Mojokerto o
Developed Area : 75,000 0 0
vitiage Area 56,200 25,500 1,433,100
Farmland 16,500 409,900 { 6,763,350
~ Vacant Land ‘ 6,000 ~ 10,200 61.200
Kab. Sidoarjo - _
Developed Area - 210,000 0 ‘ 0
Village Area : 157,500 © 51,700 8,142,750
Farmiand 36,000 307,500 | 11,070,000
Vacant Land o 25,000 6,300 157,500
Kab. Gresik _
Developed Area 75,000 0 0
Village Area . 30,000 135,100 4,053,000
- Farmland 8,500 1,280,400 | 10,883,400
- VacantlLand _ 3,000 43,900 131,700
Kod. Surabaya ' _ . _ :
Developed Area 303,000 49,800 | 15,089,400
Village Area 178,000 47,900 | 8,526,200
Farmland 32,000 236,900 | 7,580,800
Vacant Land 12,000 128,400 1,540,800
TOTAL 2,733,500 | 75,433,200
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Appendix A-14.1 ' Economlc.lﬁ-qj'ect C_oét-Floivs .

L neeioo (Millign Rp. at 1991 prices)

Year Construction| Maintenance || Land Acg.’, | Engingering | :lnvésiment | Operation &
" Costs Equipment jCompe.&Utilt.] Services. ;|- Cost Total | Maintenance
1981 K T .4,5260 1,526] .
1992 . 43,096 3,559] . 46,658
1993 76,266 43,008) 2288l - 121,849)
1994 101,688 3,060 104,738
1995 76,265 1,002 ~2,288] 79,555 R
1996 ) o 4,209
1997 4,209
1098 4,209
- 1999 14,200
2000 4,200
2001 - 4,209
2002 : . : 4,209
2003 11,741 5,143 352 17,236 4,209
2004 _ S 4,209
2005 13,616 0 408 . 14,026 4,209
2006 ' ' . ' 4,209
2007 _ 4,209
2008 4,698 471 141 5,310 4,209
2009 . _ - . 4,209
© 2010 22,990 0 640 23,680 4,209
2011 ' 4,630
2012 4,630
2013 4,630
2014 _ ; _ 4,630
2015 15,856 168 476] 18,500 4,630
. 20186 : 4,630
2017 4,630
2018 4,630
2018 4,630
2020 _ o : 4,630}
Initial Cos 254,219 1,002 86,191 12,7141 354,123
- Total . i
Overlay , 68,903 5,782 2,067 - 76,752
Widen. & L.C. ' o
Grand Total 323,122 1,002 91,973 14,778 430,875 109,435
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Appendix A-14.8 Tax Combonent' of Market 'Saiés_‘P_ri'c'e of Vehicles

<l> Taxeson Sedan S ' B Cos_t‘s . . Taxes
(1) CIF Price of CKD Parts . - 1.0000A
(2) Import Duty . (1} x 100% o s T.0000A - 1.000
(3) Assetnbly and Other Costs =~~~ 0.7000A =
(4) PPN Import -~ ((1)+{2)+(3) x30% ~ 0.8100A. 0810
(5) VAT ((1)+(2)+(3)) x 10% . 0.2700 A - 0.270
(6) Dealer/Distributor Price Sum ({1)-(5)), . B7800A '
{7) Dealer Commision B x10% - - 0.3780 A
(8) SalesPrice = (6) +(7) 4.1580 A S
(9) Registration Fee (8) x 10% . 0.4158 A 0.415
{10} Total Price 8+ ..~ 45b738A - 2,495
TaxRatlo - =  2.4958/45738 = - 85%
<2> Taxes on Commercial Vehicle : Costs Taxes '
~ {1).CIF Price of CKD Parts - | 1.0000 A )
(2) Import Duty ~ 0.0000A 0.000
{3) Assemnbly and Other Costs - _ ' 4.5000 A : :
(4) PPN Import  ((1)+{2)+(3) x 10% _ 0.5500A 0.550
(5) VAT (BN x 10% - 0.5500A | 0550
(6) Dealer/Distributor Price Sum ((1)-(5)} - .. 6.6000A :
(7) Dealer Commision (6) x 10% : 0.6600 A
(8) Sales Price &)+ (7 7.2600 A o
- {9) Registration Fee (8) x 10% - 0.7260 A . 0.726 .
(10) Total Price (8) +(9) | 7.986 A 1.826
Tax Ratio = 1.826/7.986 = .23% '
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Appendix A-14.4 '. Equations for Vehicle Operating Costs

A)

B)

&)

D}

Equations of Fue] Consumption' :

Sedan/Van Y =0,08719 S*S - 4.19966S + 175.9911
- Mintbus (Public) Y =0.06846 $*S - 8.02087S + 340.6040
Large Bus Y =0.12292 S*S - 13.68742S + 541.0279
Medium Truck Y =0.06427 5*S - 70613085 + 318.3326
Large Truck Y =0.11462 $*'S - 12.855045 + 503.7179
where: Y = Fuel consumption (Iiter/ 1,000 Em)
5= Running speed (Km per hour)
Note) Sedaﬁ/Van includes Sédan/Miﬁibus’{Private) /Pick-up
Equations of Engine Oil Consurnption _
Sedan/Van Y =0.00025 $*S - 0.02664S + 144171
Minibus (Public) Y =0.00057 S$*S - 0.06130S + 3.31753
Large Bus Y =0.00130 $*S - 0.12068S +  7.06239
Medium Truck Y =0.00048 S*3 - 0.06608S + 3.07383
Large Truck Y =0.00100 S*S. - 0.1171568 + 6.40962

-where: Y = Engine Oli consumption (liter/ 1,000 Km)

Equations of Tyre Wear

Sedan/Van Y = (0.0008848 S - 0.0045333)
Bus = (0.0012356 S - 0.0064667)
Truck Y = (0.0011553 S - 0.0059333)

where Y = Total tyre wear of vehicle equated as wear of one tyre /1,000Km

Equations of Maintenance Cost

(1) Maintenance Cost on Par_t_s

(0.0000064 S + 0.0005567)

Sedah/Van Y = :
Bus Y = {0.0000332 S + 0.0020891)
Truck Y = {0.00001581 S + 0.0015400)

where: Y = Maintenance parts equated as'the dépreciable value of vehicles/1,000Km

(2} Maintenance Hour of Labour

Sedan/Van Y = (0.00362 S + 0.36267)
~ Bus Y = (0.02311 S + 1.97733)
Truck Y = (0.01511 S+ 1.21200)

where: Y = Hours of maintenance lahour /1,000 Km



E) Equations of Depreciation

- Sedan/Van Y =1/(2.500 8+ 125) .
Bus _ Y = 1/(8.756 S + 350).
Track Y =1/(61205+245)

where: Y Depreciation per 1 OOO Km equated as the depreciab]e value of vehicles

F Equations of Interest

.Sedan/Van' =(0.15% 1000)/( 500 S)
Bus = (0.15 x 1000)/{2571 8):
Truck _ Y =(C. 15 x 1000)/(1714 S)

where: Y = Inferest per 1 00{) Km, equated as one half the value ef vehicles
(interest rate = 15% per annum) .

G) Equations of Insurance - _ .
Sedan/Van = {0. 035 x 1000 x 0. 5)/( 500 35)

Bus = (0.040 x 1000 x 0.5)/(2500 S}
Truck - Y = (0,060 x 1000 x 0.5)/(1750 S)

where: Y = Insurance cost per 1,000 Km, equated as one half the value of the vehicles

H) Equations-ef Travelling Hours for Wages

Bus Y =1000/8
Truck 'Y = IOGQ/S

where: Y = Travelling time /1 000 Km
Average crew size per vemele 3

Conductor: 1.7 |

Minibus (Public) = . Driver : 1

Large Bus = Driver: 1 Conductor: 2.0

Medium Truck = Driver: 1 Assistant: 1.0
Large Truck = Driver: 1 ‘Assistant: 2.0 -

B Overhead
Bus = 10% of subtotal of A) to H) above
Truck 10% of subtotal of A) to H) ab__ove _

Assumption on "Equations for Vehicle Operating Cosis" -

Parameters o : Sedan/Van " Bus _- Truck
Average Year-Round Speed (Km/hour} - . .50, . 40 L -~ 40
Average Annual Distance Travelled (Km) 25,000 100,000 . .70.0_00 '
Average Service Life (yeers) ' '1{). 7. 7

Life Time Distance Travelled (Km) 250,000 700,000 490,000
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Appendiz A-14.5 1991 Unit Vehicle Operating Costs

1891 Vehicle Operating Costs _
Financial Vehicle Qperating Costs (Rp./Km)

Speed 'Sédan” Mifibus < Minibus  Pick-up  Large: Medtum  Large

(Km/Hour) {Private}  (Public) Bus  Truck Truck
©10 1,359 650 538 510 1,724 605 1,214
18 7 - 10190 403 421 389 - 1486 475 968
20 .0 839 408 361 323 1,293 407 839
25, . 725 353 324 280 1,211 365 761

- 80 - 644 :© 314 300 250 1,163 337 709
'35 B85 - 285 283 227 1,135 317 . &74
40 538 . 263 . 271 209 1,121 303 . 650
45 502 245 263 195 1,117 294 635
50 472 231 259 185 1,121 287 626

55 - 448 220 257 176 1,131 284 622

. 60 429 212 257 170 1,147 283 623
65 - 414 206 259 166 1,168 284 628

70 . - 401 201 263 164 1,193 286 637

75 392 199 268 163 1,222 291 648
80 385 198 275 163 1,254 297 663

85 380 199 283 165 1,289 304 680
90 877 201 293 168 1,327 313 700
95 . 377 204 - 304 172 1,368 323 723
100 377 209 316 178 1,412 335 747

*'Economic Vehicle Operating Costs (Rp./Km)

‘Spéed  Sedan ~ Minibus Minibus Pick-up large Medium Large

(Km/Hour) P {Private)  {Public). Bus Truck Truck
10 642 500 477 402 1,403 513 1,000 -
15 487 387 369 308 1,160 400 792

20, 403 . 321 313 256 1,039 . 341 684
25 . 349 278 279 292 ° 970 304 618
30 311 - 248 256 198 028 279 574
35 283 225 . 240 180 903 262 544
40 261 207 228 166 = 889 250 523
45 . 244 193 221 156 884 241 510
50 231 182 216 147 886 235 502
55 221 174 213 140 894 232 498
60 212 168" 213 136 906 231 499
65 207 163 214 133 922 232 503
70 203 160 216 131 g41 234 510
75 200 159 221 131 964 237 519
80 199 158 226 132 990 242 532
85 200 160 233 . 134 1,018 249 546
90 - 202 162 241 137 1,050 256 563
95 205 165 250 141 1.083 265 582
100 209 170 261 146 1,120 275 603
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Appendix A-15,1 ) Finﬁz_;ciai Pi'gijéct_ Cost Flows (CdnSta_x_ﬂ: Price)

_(Million Rp. at 1991 prices)

Year

Gonstruction

Maintenance

Utility |

Enginesting | lnvestment | Opsration & |
o Costs: _Equipment | Relocation. | Services | Gost Total | Maintenance
1991 ' - 1,737 1,737
1992 C 1,769 4,054 5,822{
1993 .'86,854| - 1,768 2,608[ . . 91,227
1994 115,806 L 3,474 119,280
. 1995 86,854| - 1,258] 2,608 90,716] .
1996 N N 4,676
1997 - 4,878
1998 4,676
1999 4,676
2000 4,676
2001 4,676
2002 1 ' R | 4,676
2003 - 13,255) 33s} 13,653 4,676
2004 ' : - 4,676
2005 16,954 509 17,463 4,676
20086 q 4,676
2007 . 4,676
2008 ' 5,835 161 5,496 4,876
2009 . ' _ ' 4,676
2010 26,609 799} . 27,408 4,678
2011 : : 5,144
2012 5,144
2013 5,144
2014 : 5,144
2015 19,433 582} .. 20,015 51441
2016 ' 5,144
2017 5,144
2018 5,144
2019 5,144
: 2020 , : 1 5,144
Initial Cost 289,513 1,255 13,537 . 14,476 308,781 -
Total : ' ) ’ ' :
Overlay , - 81,586 2,449 84,035
Widen. & I.C. : . S :
371,099 1,255 3,537].. 16,925 392,816 121,580

Grand Total
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. Appendix A-15.2 Financial Project Cost Flows (Current Price)

: : (Million _Rp.})
Year - | Construction| Maintenance Wtility | Engineering: | Investment | Operation &
Costs Equipment | Relocation Sarvices Cost Total | Maintenance
- 1991 e - : 1,737 1,737 :
1992 C 1,910 4,378 6,288
1993 101,306 2,062 3,040 106,408
1904 145,882 4,376 150,258
1995 118,164 1,708 3,545 123,416
1998 ' 6,871
1997 7.420
1998 8,014
1999 8,655
2000 9,347
2001 ' 10,095
2002 _ : 10,903
2003 - 33,378 1,002 34,381 11,775
2004 _ 12,717
2005 49,798 1,494 51,292 13,734
2006 : 14,833
2007 - 16,020
2008 19,740 598 20,335 17,301
2009 18,685
2010 114,836 3,448 118,285 20,180
2011 - 23,976
2012 25,894
2013 27,966
2014 36,203
2015 123,226 3,693 126,919 32,619
2018 : 35,229
2017, 38,047
2018 41,091
2019 44,378
2020 ' 47,928
initial Cost 365,352 1,708 3,972 17,075 388,107
Total -~ : '
Overlay |, 340,978 10,233 351,212
Widen. & L.G. . . '
706,330] 1,708 3,972 27,309 739,319 533,881

Grand Total
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Appendix A-15.3 FIRR (ROI) {Constant Price)

CoRmR s teew

SCNPY = -44,752 (at 15% of Discount Rate)
: o 7 {Unit: Million Rp)Y
© Year ~ Revenue : Construction.~ Q&M "Net Cash Flow -

' : Cost Costs for RO1 ..
1891 - 1,737 ‘ 1,737 -
1992 ' . 5,822 5,822 -
1803 '. 91,227 : , -91,227.:
1994 | 119,280 -119,280 -
1995 . - 80,715 _ -80,715
1996 18,482 : 4,676 - 13,816
1997 23,466 ' 4,676 18,790 -
1998 T 28,750 : 4,678 22,074
1999 30,033 : . 4,676 © 25,357
2000 - 36,258 4,676 . . 31,582 .
2001 39,827 4,676 . 35,151
2002 . 43,385 L 4,676 38,719 -
2003 51,719 13,653 4,676 33,390.
2004 55,649 ' 4,676 - 60,973
2005 59,580 17,483 4,678 . 37,441
2006 70,0186 4,676 65,340
2007 75,323 4,676 70,647
2008 80,631 5,496 4,676 70,459
2008 - 93,882 4,676 89,306
2010 99,792 27,408 4,676 87,708
2011 105,601 5,144 100,457
2012 122,145 o 5,144 - 117,001
2013 128,517 : 5,144 123,373

2014 134,888 . 5,144 . 129,744
2015 153,995 20,015 5,144 128,836, -
2016 153,995 - 5144 . 148,851
2017 . 153,995 R 5,144 . 148,851
2018 168,098 5,144 162,854
2019 168,008 5,144 162,954
2020 168,098 -218,060 5,144 381,014

Note:  FIRR......... Financial Internal Rate of Heturn
ROL...........Return on lnvestment
NPV.......... Net Present Value
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Appendix A-18.4 FIRR (ROI) {Current Price)

*FIRR = = 21.95%. o o
NPV = 361,845 (at 15% of Discount Rate)

. . L - {Unit:- Million Rp.}

Yoar . Revenue Construction O&M Net Cash Flow

S Cost - Costs for ROI
g1 0 . 0 1,737 ' . -1,737
1992 - - 6,288 -6,288
19983 _ 106,408 -106,408
1994, . 150,258 - -150,258
1695 : 123,416 _ -123,416
1996 23,678 6,871 16,805
1997 38,698 _ - 7,420 31,278
1998 -« . 44,100 ' 8,014 36,086
1999 - 49,502 8,655 40,847
2000 . 77,218 9,347 67,869
2001 84,814 10,095 74,719
2002 §2,411 10,903 81,508
2003 140,889 34,381 11,775 94,733
2004 - 151,594 _ 12,717 138,877
2005 . 162,209 .51,282 13,734 - 97,273
2006 246,248 ) " 14,833 231,415
2007 264,033 o 16,020 248,913
2008 . 283,617 20,335 17,301 245,981
2009 - 424,929 18,685 406,244
2010 451,182 118,285 20,180 312,727
2011 477,454 - 23,076 - 453,478
2012 . 707,781 25,894 681,887
2013 744,686 . 27,966 716,720
2014 781,591 30,203 751,388
2015 1,150,591 126,918 32,619 091,053
2016 1,150,591 _ 35,229 1,115,362
2017 1,150,591 38,047 1,112,544
.2018 1,615,625 ' 41,091 1,574,534
. 2019 1,615,625 44,378 1,571,247
2020 1,615,625 -469,924 47,928 2,037,621
MNote: FIRR......... Fipnancial Internal Raie of Return
ROL...........Return on Invesiment

NPV..........Net Presaent Value
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_Appendix A-15.5 " Debt Service of Longfterm Loan. (Constazit price)

~ (Loan Ratio = B 65%).

_ - SR Lo (Unit: Mitlion Bp.)
Year - Carried - Drawing " Balahce - Repdyment - Ending - Interest
. Ower . - dfter ' Balance™: ... .
R L __Drawing:. : S (15.00%)
1991 o 1320 1,120 0 1,128 . 85
1992 1,129 3,784 . 4,913 0 4,913 453
1993 - 4,613 . 59,208 64,211 0 64,211 . 5,184
1994 64,214 77,532 141,743 S0 141,743 15,447
1995 141,743 ' 68,965 200,708 o 200,708 25,684
1996 200,708 - . 200,708 T8 200,633 ° 30,101
1997 200,633 . - 200,633 =827 200,306 30,070
1998 200,306 _ 200,306 4,280 196,026 . 20,725
1999 . 196,026 - 195,026 (9,440 188,577 28,695
2000 . 186,577 © . 186,577 13,380 173,197 26,983
2001 173,197 173,197 13,380 159,817 24,076
2002 . 159,817 . 169,817 13,380 146,437 22,969
2003 ' 146,487 146,437 - 13,380 133,057 . 20,962
2004 133,057 133,057 1.13,380 119,677 ° 18,955
2005 119,677 119,677 13,380 106,297 16,948
2006 - 106,297 - 106,297 13,380 92,917, 14,941
2007 92,917 | 82,017 13,380 79,537 12,934
2008 79,537 _ 79,637 13,380 66,167 . 10,927
2009 . 66,157 66,157 ~'13,380 52,777 8,920
2010 52,777 52,717 13,384 39,303 - 6,813
2011 . 39,393 . 39,393 13,309 26,084 4,011
2012 - 25,084 26,084 13,056 13,028 2,833
2013 13,028 13,028 9,097 3,931 1,272
2014~ 3,931 3,931 3,031 o 295
2015 0 0 0 ] 0
2016 0 0 S0 0. 0 -
2017 0 0 .0 0 0
2018 0 0 0 -0 0
20189 0 ¢ 0 0 0
2020 0 0 0 0 0
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Append.ix A-1B.8 FIRR (ROE) (Constant price)

(Loan Flaio =  65%)  * FIRR 11.81%

{Interest Rate . 15%) * NPV = -48,191 (at 15% of Discount Rate)

. : {Unit; Million RBp.}
Year Revanue Equity O&M Loan Repay. Loan interest Net Cash Flow
' a : - Costs {Long-term) (Long-tarm} - for ROE
1991 S 808 ' a5 -693

T 1992 e - 2,038 _ 453 -2,491
1993 . ) 31,029 ' 5,184 -37,113
1984 o 41,748 15,447 -57,195
1995 o o 31,750 25,684 -57,434
1998 . 18,492 4,676 75 30,101 -16,360
.1097 23,466 . 4,676 327 30,070 -11,807
1998 .. 28,750 4,676 4,280 29,725 -11,931
1999 90,033 4,876 9,449 28,685 -12,787
2000 36,258, 4,676 13,380 26,983 -8,781

- 2001 " 39,B27. 4,676 13,380 24,976 -3,208
2002 - 43,308 . 4,678 13,380 22,969 2,370
2003 51,719, 4,676 13,380 20,962 12,701
2004 _ 56,649 _ 4,678 13,380 18,955 18,638
2095 .. 59,580 . 4,676 13,380 16,948 24,576
2006 70,016 _ 4,676 13,380 14,941 37,019
2007 75,323 4,678 13,380 12,934 44,333
2008 80,631 4,676 13,380 10,927 51,648
2009 © 93,982 4,676 13,380 8,920 67,006
2010 ... .98,792 4,676 13,384 6,913 74,819
2011 105,601 _ 5,144 13,300 4,911 82,237
20t2 122,145 5,144 13,058 £,933 101,012
2013 128,517, : 5,144 9,097 1,272 113,004
2014 - -134,888 : 5,144 3,831 . 295 125,618
2018 153,995 B 5,144 o 0 148,851
2016 153,995 5,144 0 o 148,851
2017 153,005 5,144 0 ) 148,851
2018 168,098 5,144 0 0 162,054
2019 168,008 5,144 0 0 162,954
2020 168,008 5,144 0 0 162,954
Note:  FIRR........Financial internal Rate of Return

- ROE......... Return on Equity
NPV.......c. Net Present Value

A-61



Appendix A-15.9 Debt Service of Long-term Loan (Cﬁrieht price)

{Loan Ratio = 65%)

. o U (Uit Million Bp.)

Year -~ . Carried - Drawing- Balanceé - . Repayment - Ending - Interest -

. Over . after. o " Balance .~ .

. : Drawing L : L (15.00%)

1991 0 1,128 1,120 0 1,129 T 88
1992 1,126 4,087 . 5216 0 5,216 - - . 476
1993 - 5,216 .. 69,165 74,381 L0, 748 " 5,870
1994~ 74,381 97,668 172,042 0" 172,049 18,482
1995 172,049 80,220 252,269 0 | 252,269 31,824
1996 252,269 . 252,269 © 787 252,194 37,835
1997 252,194 252,194 347 251,847 37,803
1998 251,847 | 251,847 . 4,958 246,889 37,405
1999 = 246,889 . 246,889 11,469 = 235,420 36,173
2000 235,420 ' . 235,420 16,817 = 218,603 34,052
2001 218,603 .. 218,603 16,817 201,786 31,529
2002 201,786 _ | .201,786 16,817 _ 184,969 29,007
2003 184,069 184,959 16,817 168,152 25,484
2004 . 168,152 168,152 16,817 = 151,335 23,062
2005. 151,335 151,335 18,817 134,518 21,439
2006 = 134,518 . 134,518 16,817 117,701 18,916
2007 117,701 . 117,701 16,817~ 100,884 18,394
2008 100,884 100,884 16,817 . 84,087 13,871
2009 84,067 84,067 16,817 67,250 11,349
2010 67,250 . 87,250 16,821 . 50,429 8,826
2013 50,429 50,429 16,749 33,680 6,308 -
2012 33,680 33,680 16,470 17,210 3,817
2013 17,210 17,210 11,862 5,348 1,602
2014 5,348 " 5,348 5,348 0 . 401
2015 0 - 0 o 0 0
2016 0. 0 0 0 0
2017 0 0 0 0 0
2018 0 0 0. 0 0
2019 0 o 0 0 0
2020 0 0 o 0 0
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Appendix A-15.12 FIRR (ROE)

(Current price)

ROE...coeune Return on Equity

NPV

.......... Net Present Valus

(Loan Ratip = 65%) *FIRR = 24.17%
(interest Rate - 18%) * NPV 372,255 {at 15% of Discount Rate)

: ' (Unit: Million Bp.}

Year Ravanug Eguity O&aM Loan Repay. Loan Interast Nat Cash Flow

S ' Costs (Long-term) (Long-term) for ROE
1891 608 85 -693
1992 g0 476 -2,677
1993 37,243 5,870 -43,213
1994 52,590 18,482 -71,072
1985 ) 43,196 _ 31,824 -75,020
1096 23,676 6,871 75 37,835 -21,106
1997 38,698 7,420 347 37,803 -6,872
1998 44,100 8,014 4,958 37,405 -6,277
1999 49,502 8,655 11,469 36,173 -6,795
2000 77,216 9,347 16,817 34,052 17,000
2001 84,814 10,095 16,817 31,529 26,373
2002 © 92,411 10,903 16,817 . 29,007 35,684
2003 140,889 11,775 16,817 26,484 85,813
2004 151,594 12,717 16,817 23,962 98,008
2005 162,299 13,734 16,817 21,439 110,309
2006 246,248 14,833 16,817 18,916 195,682
2007 264,933 16,020 16,817 16,394 215,702
2008 283,617 17,301 16,817 13,871 235,628
2009 424,929 18,685 16,817 11,349 378,078
2010 451,192 20,180 16,821 8,826 405,365
201t 477,454 23,076 16,749 6,308 430,421
2012 707,781 25,894 16,470 3,817 661,600
2013 744,686 27,965 11,862 1,692 703,166
2014 781,591 30,203 5,348 401 745,639
2015 1,150,591 32,619 0 0 i,117,972
2016 1,150,591 35,229 0 0 1,115,362
2017 1,150,591 38,047 g . 0 1,112,544
2018 1,615,625 41,091 0 0 1,574,534
2019 1,615,625 44,378 0 0 1,671,247
2020 1,615,625 47,928 0 0 1,667,607
Mote:  FIRR.........Flnancial Internal Rate of Return
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