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TYPE III - OTHER PROJECT ACTIVITIES

Project participants shall take into account the general guidance to the methodologies, information on
additionality, abbreviations and general guidance on leakage provided at
http://cdm.unfccc.int/methodologies/SSCmethodologies/approved.html.

IIL.S. Introduction of low-emission vehicles to commercial vehicle fleets

Technology/measure

1. This methodology is for project activities introducing low-greenhouse gas emitting vehicles
for commercial passenger and freight transport, operating on a number of identified fixed routes.

2. Types of low-emission vehicles to be introduced include but not limited to:
o Compressed natural gas (CNG) vehicles;
e Electric vehicles;
e Liquid petroleum gas (LPG) vehicles;

e Hybrid vehicles with electrical and internal combustion motive systems.

3. Types of vehicles covered by the methodology include:
e Busses (public transport);
e  Trucks (freight transport).

4. Project participants must demonstrate that:

e The project activity is unlikely to change the level of service provided on each route
before the project activity.'

e There is no significant change in tariff discernible from their natural trend, which could
lead to change in patterns of vehicle use;

e The project activity does not include measures to bring about a modal switch (e.g. shift
from bus transport to underground train system) in transport.

5. Project participants shall identify the following parameters:
e The fixed routes along which the vehicles operate;
e The distances and characteristics of those routes;

e The level of service on each route, for example the average/total number of passengers or
tonnage transported and the average distance the passengers or freight was transported on
that route on an annual basis;

" E.g. by showing that the frequency of operations is not decreased by the project activity, the characteristics of
the travel route - distance, start and end points and the route itself and /or that the capacity introduced by the
project activity is sufficient to service the level of passenger/freight transport previously provided.
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e The vehicles that are in use on that each fixed route before and after project
implementation.

6. Measures are limited to those that result in emission reductions of less than or equal to 60 kt
CO; equivalent annually.

Boundary

7. The project boundary includes the following:
e Fleet to which low emission vehicles are introduced;

e The geographical area covering the fixed physical route along which these vehicles
operate (start to end point);

e Auxiliary facilities such as fuelling stations and workshops and service stations that are
visited by the vehicles in the feet.

The conditions which govern the operation of the fleet (e.g. tariffs, regulations) should be
homogeneous within the project boundary.

Baseline

8. The first step to determine the baseline emissions is to calculate a baseline emission factor
per passenger or per tonne of goods per kilometre for the baseline vehicle (BEFi). The baseline
emission factor is determined by dividing the emissions from the total annual distance travelled by
each baseline vehicle before the project begins (Di) by the total annual passengers or volume of
goods transported by each baseline vehicle (P 1) times the annual average distance of transportation
per person or tonne before the project begins.

ZjZ]Di *Npry; * NCV, *EFp,

BEF, = (1)
P *dp,

Where:

BEF; Baseline emission factor per passenger or ton of goods per kilometre for the baseline
vehicle i (tCO,/passenger km or tCO,/ton km)

P; Total annual passengers or tons of goods transported by each baseline vehicle i
(passengers or tons)

dp; The annual average distance of transportation per person or tonne of freight by each
baseline vehicle i (km)

D; Total annual distance travelled by each baseline vehicle i (km)

1BLvi Fuel efficiency of baseline vehicle i (qty of fuel/km, See paragraph 12)

NCV; Net calorific value of fuel j (MJ/Unit qty of fuel)

EFco; CO, emission factor of fuel used by baseline vehicle (tCO,/energy content of fuel,

country specific data or IPCC default value).
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9. In the baseline calculations the remaining lifetime of the vehicles replaced shall be taken into

account in accordance to the guidance provided by the Board (EB 22 annex 2).

10. If electricity is used by the vehicles, the associated emissions shall be estimated in
accordance with paragraphs of category AMS 1.D.

1. The total baseline emissions are calculated on an annual basis using the monitored data as

below.

BEy - 2P, «* BEF;* dp;, ?2)

Where:

Piyx Total annual passengers or tons of goods transported by each project vehicle i in year
y on route k taking into account provisions of paragraph 20

BE, Total baseline emissions in year y (tCO2/yr)

dpiy Annual average distance of transportation per passenger or tonne of goods by project

(135

vehicle “i” in year “y” (km) taking into account the provisions of paragraph 20

12. The baseline vehicle fuel efficiency (npLv) is determined as follows (in order of preference):

Can a baseline vehicle with similar operating conditions be identified?

+ Yes No +

Option a) Can the fuel efficiency figure be obtained from a control
group or existing report whose source is similar or
conservative compared with the baseline?

+ Yes No +

Option b) Option ¢)

(a) When a specific baseline vehicle can be identified, i.e. a vehicle used along the same
route and therefore with similar operating conditions and this vehicle will not be
replaced over the life of the project, the following applies: 77z, is determined from
average operational data of the vehicle under baseline operating conditions, using at
least one year of operational data, if that data is available. Otherwise data on fuel
efficiency can be obtained from manufacturer’s specification, if it can be
demonstrated that the value is conservative given the operating conditions of the
baseline vehicles.

Such cases may include the situations where the project activity is the introduction of new
vehicles, and the baseline vehicle is also new and of the same capacity.

(b) If no specific baseline vehicle can be identified or appropriate operational data is not
available, then fuel efficiency should be obtained through a statistically significant
control group or existing statistics. Such group or the source of data must have

3/10
Analisa keekonomian ..., Hapsari Reinnette, FT Ul, 2009



UNFCCC/CCNUCC UNFCCC ‘
A ’

CDM - Executive Board lll.S./Version 01
Sectoral Scope: 07
EB 36

similar or conservative characteristics with respect to vehicle age (equal or newer),
traffic conditions (equal or better), and air conditioning. The choice of such control
group will be, in descending order:

e Fleet of the same company operating simultaneously with the project activity;

e Fleet of company with similar operations operating simultaneously with the
project activity;

e Host country statistics;

e [PCC or other international data.

Under this option fuel efficiency is monitored throughout the project crediting period thus
gradual efficiency improvements of the fleet or gradual deterioration of driving conditions
would automatically be incorporated into the project efficiency levels.

() Other cases. Where neither option a) or b) is not feasible then baseline fuel
efficiency is determined by using the fuel efficiency of top 20% of the fleet before
project activity, as determined according to travel distance of each vehicle for the
previous three years. If no data exists for the time period, a shorter period can be
chosen, with a minimum period of one year.

Note that under all options a) till ¢), if the identified baseline vehicle does not have air
conditioning then the data used should also be from vehicles without air conditioning.

Project Activity Emissions

13. Project emissions are determined by monitoring the consumption of fuel or energy consumed
by the vehicles introduced, according to the following formula:

PE, =) > FC, *NCV *EF.;,, &)

Where:

PE|: Total project emissions in year y (tCO,/yr)

FCijy: Consumption of fuel j by vehicle 7 in year y (quantity of fuel)

NCV;: Net calorific value of fuel j (as obtained by country specific data or [PCC default
value)

EFcosy: CO, emission factor of fuel used by baseline vehicle (tCO,/energy content of fuel,

country specific data or [PCC default value). .

14. For electric vehicles, the emissions from the production of electricity used will constitute the
project emissions. This will be determined in accordance with the relevant sections of category
AMS 1.D.

15. For hybrid vehicles that can run on fossil fuels and electricity, the emissions resulting from
the fossil fuel use should also be included in the direct emissions, in addition to emissions from
electricity used.
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16. In the case where electric vehicles consuming grid electricity are introduced project activity

emissions are calculated as follows:

PE, = Z,- > EC *NCV,*EF,, @)

Where:

PE, Total project emissions in year y (tCO2/yr)

EC;, Consumption of electricity by vehicle 7 in year y

EF,. CO, emission factor of electricity, as determined as per the methods of AMS I-D.

17. In project activities where the project vehicles have air conditioning whereas the baseline

vehicles do not, then leakage of HFC shall be taken into account. If data is available this should be
calculated for the specific AC units and operating conditions of the vehicles in questions. Otherwise
a default value of 400 kg of CO,e/year should be used for each vehicle.

Leakage
18. No leakage calculation is required.
Monitoring

19. The following shall be monitored:

Abbr. [ " lemjunit . | . Monitoring method /item
DTpy; i | Total distance travelled by vehicle i | Driver logs and route maps, confirmed by
in year y on route k (km/yr) odometer reading.
TBLyi Efficiency of baseline vehicle As detailed in paragraph 12
(km/quantify of fuel)
FCyj, Consumption of fuel j (or electricity) | Purchase or consumption records, whose higher
EC;, by vehicle 7 in year y (quantity of fuel | value is taken to ensure conservativeness.
or electricity consumed)
NCV; Net calorific value of fuel j (energy Country specific data or IPCC default value.
content of fuel / quantity of fuel).
EFco;; | CO, emission factor of fuel or Country specific data or [PCC default value.
EF,.. electricity used by baseline vehicle

(tCO2/ energy content of fuel).

P, Total annual passengers or goods
transported by each baseline vehicle

Monitored data before project begins.

Total annual passengers or goods
transported by each project vehicle in
year y on route k

Monitored data during the project e.g. driver logs
and route maps, plus sales receipts

D; Total annual distance travelled by
each baseline vehicle

Monitored data before project begins.

Annual average distance of
transportation per person or tonne of

Monitored through company records
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Abbr. Item, unit Monitoring method / item
freight by each baseline vehicle i
dpiy Annual average distance of Monitored through company records

transportation per person or tonne of
freight by each project vehicle i

Dy, Distance of route £ in year y. Monitored through company records

SLi, Service level in terms of total Monitored for each route, from company records,
passengers or volume of goods on e.g. driver logs and route maps, plus sales receipts.
route k in year y.

N Service level in terms of total Determined from company records, e.g. driver logs
passengers or volume of goods and route maps, plus sales receipts.

carried on route k before the
beginning of project.

20. Service level determined by number of passengers or volume of goods times the average
distance of transportation per person or tonne of freight (SLy ) shall be capped at baseline level
(SLpLx )- Emission reductions beyond this level will not be counted.

Project activity under a programme of activities

The following conditions apply for use of this methodology in a project activity under a programme
of activities:

21. In case the project activity involves fossil fuel switching measures leakage resulting from fuel
extraction, processing, liquefaction, transportation, re-gasification and distribution of fossil fuels
outside of the project boundary shall be considered. The guidance provided in the leakage section of
ACMO0009 shall be followed in this regard.

22. In case the project activity involves the replacement of equipment, and the leakage effect of
the use of the replaced equipment in another activity is neglected, because the replaced equipment is
scrapped, an independent monitoring of scrapping of replaced equipment needs to be implemented.
The monitoring should include a check if the number of project activity equipment distributed by the
project and the number of scrapped equipment correspond with each other. For this purpose scrapped
equipment should be stored until such correspondence has been checked. The scrapping of replaced
equipment should be documented and independently verified.
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Annex 1

(GUIDANCE ON LEAKAGE BELOW CONCERNS PROJECT ACTIVITY UNDER A
PROGRAMME OF ACTIVITIES)

Leakage

1. Leakage may result from fuel extraction, processing, liquefaction, transportation, re-
gasification and distribution of fossil fuels outside of the project boundary. This includes mainly
fugitive CH4 emissions and CO, emissions from associated fuel combustion and flaring. In this
methodology, the following leakage emission sources shall be considered:

e Fugitive CH4 emissions associated with fuel extraction, processing, liquefaction,
transportation, re-gasification and distribution of natural gas used in the project plant and
fossil fuels used in the grid in the absence of the project activity.

e In the case LNG is used in the project plant: CO, emissions from fuel combustion /
electricity consumption associated with the liquefaction, transportation, re-gasification
and compression into a natural gas transmission or distribution system.

Thus, leakage emissions are calculated as follows:

LEy = LECH4,y + LELNG,Coz,y

Where:

LE, Leakage emissions during the year y in t CO,e

LEcyy, Leakage emissions due to fugitive upstream CH, emissions in the year y in t CO,e
LE NG, cozy Leakage emissions due to fossil fuel combustion / electricity consumption associated

with the liquefaction, transportation, re-gasification and compression of LNG into a
natural gas transmission or distribution system during the year y in t CO5e

Note that to the extent that upstream emissions occur in Annex I countries that have ratified the
Kyoto Protocol, from 1 January 2008 onwards, these emissions should be excluded, if technically
possible, in the leakage calculations.

Fugitive methane emissions

For the purpose of determining fugitive methane emissions associated with the production — and in
case of natural gas, the transportation and distribution of the fuels — project participants should
multiply the quantity of natural gas consumed in all element processes i with a methane emission
factor for these upstream emissions (EF yg,upsweam crs), and subtract for all fuel types £ which would be
used in the absence of the project activity the fuel quantities multiplied with respective methane
emission factors (EFy ,psieam cra), as follows:

* The Meth Panel is undertaking further work on the estimation of leakage emission sources in case of fuel
switch project activities. This approach may be revised based on outcome of this work.
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LECH4,y = |:FFproject,y ' NCVNG,y : EFNG,upxtream,CH4 - Z FF}Jaseline,k,y : NCI/k : EF}\',upA'treanz,CH4:| : GWPCH4 (2)
k

with

FFproject,y = ZFFproject,i,y and (3)
FE)aseline,k,y = ZFEmseline,i,k,y (4)
Where:

Ly Leakage emissions due to upstream fugitive CH, emissions in the year y in t CO,e
FFoiecy Quantity of natural gas combusted in all element processes during the year y in m?
FFyojectiy Quantity of natural gas combusted in the element process i during the year y in m?
NCVy:, Average net calorific value of the natural gas combusted during the year y in MWh/m?

EF NG, upstream,CH4

F F baseline,k,y

FF, baseline,i,k,y

NCV

EF kupstream, CH4

GWPcpy

Emission factor for upstream fugitive methane emissions from production,
transportation and distribution of natural gas in t CHy per MWh fuel supplied to final
consumers

Quantity of fuel type k& (a coal or petroleum fuel type) that would be combusted in the
absence of the project activity in all element processes during the year y in a volume
or mass unit

Quantity of fuel type & (a coal or petroleum fuel type) that would be combusted in the
absence of the project activity in the element process 7 during the year y in a volume
or mass unit

Average net calorific value of the fuel type k (a coal or petroleum fuel type) that
would be combusted in the absence of the project activity during the year y in MWh
per volume or mass unit

Emission factor for upstream fugitive methane emissions from production of the fuel
type k (a coal or petroleum fuel type) in t CHy per MWh fuel produced

Global warming potential of methane valid for the relevant commitment period

Where reliable and accurate national data on fugitive CH, emissions associated with the production,
and in case of natural gas, the transportation and distribution of the fuels is available, project
participants should use this data to determine average emission factors by dividing the total quantity
of CH, emissions by the quantity of fuel produced or supplied respectively.” Where such data is not
available, project participants may use the default values provided in Table 2 below. In this case, the
natural gas emission factor for the location of the project should be used, except in cases where it can

> GHG inventory data reported to the UNFCCC as part of national communications can be used where country-
specific approaches (and not IPCC Tier 1 default values) have been used to estimate emissions.
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be shown that the relevant system element (gas production and/or
processing/transmission/distribution) is predominantly of recent vintage and built and operated to
international standards, in which case the US/Canada values may be used.

Note that the emission factor for fugitive upstream emissions for natural gas (EF g upsweam, cr#) Should
include fugitive emissions from production, processing, transport and distribution of natural gas, as
indicated in the Table 2 below. Note further that in case of coal the emission factor is provided based
on a mass unit and needs to be converted in an energy unit, taking into account the net calorific value
of the coal.

Table 2: Default emission factors for fugitive CH, upstream emissions

Default Reference for the underlying emission
Activity Unit emission factor range in Volume 3 of the 1996
factor _ Revised IPCC Guidelines
Coal
Underground mining t CH4 / kt coal 13.4 Equations 1 and 4, p. 1.105 and 1.110
Surface mining t CH4 / kt coal 0.8 Equations 2 and 4, p.1.108 and 1.110
Qil
Production tCH4 / PJ 2.5 Tables 1-60 to 1-64, p. 1.129 - 1.131
Transport, refining and storage tCH4 / PJ 1.6 Tables 1-60 to 1-64, p. 1.129 - 1.131
Total tCH4 /PJ 4.1
Natural gas
USA and Canada
Production tCH4 / PJ 72 Table 1-60, p. 1.129
Processing, transport and distribution tCH4 / PJ 88 Table 1-60, p. 1.129
Total tCH4 / PJ 160
Eastern Europe and former USSR
Production tCH4 / PJ 393 Table 1-61, p. 1.129
Processing, transport and distribution tCH4 / PJ 528 Table 1-61, p. 1.129
Total tCH4 / PJ 921
Western Europe
Production tCH4 /PJ 21 Table 1-62, p. 1.130
Processing, transport and distribution tCH4 /PJ 85 Table 1-62, p. 1.130
Total tCH4 /PJ 105
Other oil exporting countries / Rest of world
Production tCH4 /PJ 68 Table 1-63 and 1-64, p. 1.130 and 1.131
Processing, transport and distribution tCH4 / PJ 228 Table 1-63 and 1-64, p. 1.130 and 1.131
Total tCH4/PJ 296
Note: The emission factors in this table have been derived from IPCC default Tier 1 emission factors provided in Volume 3 of the 1996 Revised
IPCC Guidelines, by calculating the average of the provided default emission factor range.

CO; emissions from LNG

Where applicable, CO, emissions from fuel combustion / electricity consumption associated with the
liquefaction, transportation, re-gasification and compression of LNG into a natural gas transmission
or distribution system (LE yg,co2,) should be estimated by multiplying the quantity of natural gas
combusted in the project with an appropriate emission factor, as follows:
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LELNG,COZ,y = FFpl‘q/ecz‘,y ’ EFCOZ,upsz‘ream,LNG (5)
Where:
LEnG,cozy Leakage emissions due to fossil fuel combustion / electricity consumption

associated with the liquefaction, transportation, re-gasification and compression of
LNG into a natural gas transmission or distribution system during the year y in
t COze

FFE ety Quantity of natural gas combusted in all element processes during the year y in m?

EFco2upsweamivg  Emission factor for upstream CO, emissions due to fossil fuel combustion /
electricity consumption associated with the liquefaction, transportation, re-
gasification and compression of LNG into a natural gas transmission or distribution
system

Where reliable and accurate data on upstream CO, emissions due to fossil fuel combustion /
electricity consumption associated with the liquefaction, transportation, re-gasification and
compression of LNG into a natural gas transmission or distribution system is available, project
participants should use this data to determine an average emission factor. Where such data is not
available, project participants may assume a default value of 6 t CO,/TJ as a rough approximation.”

History of the document

Version Date Nature of revision
01 EB 36, Annex 23, Initial adoption
30 November 2007

* This value has been derived on data published for North American LNG systems. “Barclay, M. and N. Denton,
2005. Selecting offshore LNG process. http://www.fwc.com/publications/tech_papers/files/[LNJ091105p34-
36.pdf (10th April 2006)”.
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Karakteristik Trayek

Tabel 3.1

. Kalideres - Bekasi - Cibinong -
Karakteristik Trayek Depok Blok M Grogol
Jarak tempuh per rit (Km) 79.6 52.8 100.6
Frekuensi rit per hari 4 4 4
Hari operasi per bulan 25 25 25
Kapasitas angkut (tempat duduk 55 55 55
Penumpang per rit 90 90 90
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Tabel 3.2

Data-Data Masukan Baseline (per annum)

Trayek

Nomor
Bus

Rute Yang Dilalui

D,
(Km)

dp
(Km)

P;
(passangers)

1 BLVi
L/Km

NCV
MJ/kg

EFCOQ/
ton CO2/Mj

=

Kalideres - Depok

AC 01

- Daan Mogot

- Grogol

- Slipi

- Gatot Subroto

- Pasar Minggu

- Lenteng Agung
- Margonda

- Terminal Depok

95,520

9.7

72,000

0.455

43

0.0000741

N

Bekasi-Blok M

AC 02

- Terminal Bekasi
- Cawang

- Gatot Subroto

- Tendean

- Wolter Monginsid
- Trunojoyo

- Palatehan

- Terminal Blok M

63,360

9.7

72,000

0.455

43

0.0000741

w

Cibinong-Grogol

AC 03

- Terminal Grogol
- Slipi

- Gatot Subroto

- Tol Cawang

- Tol Jagorawi

- Jalan Raya Bogor|

- Cibinong

120,720

9.7

72,000

0.455

43

0.0000741
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Tabel 3.3
Data-Data Masukan Rute Kalideres-Depok (p.a)

CNG Bus Type Nev D FC iy NCV; EF coy
kg/km km kg MJ/kg ton CO2/MJ
1|Daewoo 0.23 95,520 21,970
2|Hyundai 0.31 95,520 29,611 48 1 0.0000561
3|IMAN* 0.77 95,520 73,550
Tabel 3.4
Data-data Masukan Rute Bekasi-Blok M (p.a)
CNG Bus Type ey Di FC sy AR EF coy
kg/km km kg MJ/kg ton CO2/MJ
1|Daewoo 0.23 63,360 14,573
2|Hyundai 0.31 63,360 19,642 48 1 0.0000561
3|IMAN* 0.77 63,360 48,787
Tabel 3.5
Data-data Masukan Rute Grogol-Cibinong (p.a)
CNG Bus Type Mev D; FC ijy NCQ EF coy
kg/km km kg MJ/kg ton CO2/MJ
1|Daewoo 0.23 120,720 27,766
2|Hyundai 0.31 120,720 37,423 481 0.0000561
3|IMAN* 0.77 120,720 92,954
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BEF;/each vehiclg

Trayek Nomor Bus o COy e b
1|Kalideres-Depok |AC 01 1.5E-04
2|Bekasi-Blok M |AC 02 1.0E-04
3|Cibinong-Grogol [AC 03 1.9E-04

* Specific volumes fc 1 L diesel = 0.757 Kg Natural Gas

BE, . Total BE,
Trayek Nomor Bus Qty of Vehicl
ton CO,/year ton CO,/year
1|Kaliders-Depok |AC 01 145.6 5 728.0
2|Bekasi-Blok M [AC 02 96.6 5 482.9
3|Cibinong-Grogol |AC 03 184.0 5 920.0
Trayek Nomor Bus 2 Qty of Vehicl N
v ton CO,lyear ton CO,/year
1|Kaliders-Depok  [AC 01 145.6 10 1,456.0
2|Bekasi-Blok M |AC 02 96.6 10 965.8
3|Cibinong-Grogol [AC 03 184.0 10 1,840.1
PE, | Total PE, ER
Year Trayek Nomor Bus Qty of vehicle
ton CO,/year ton CO,/year|ton CO,/year
1 2010|Kalideres-Depok |AC 01 59.2 5 295.8 432.2
2 2011|Kalideres-Depok |AC 01 59.2 5 295.8 432.2
3 2012 |Kalideres-Depok |AC 01 59.2 5 295.8 432.2
4 2013 |Kalideres-Depok |AC 01 59.2 5 295.8 432.2
5 2014 |Kalideres-Depok |AC 01 59.2 5 295.8 432.2
6 2015|Kalideres-Depok |AC 01 59.2 10 591.6 864.4
7 2016 |Kalideres-Depok |AC 01 59.2 10 591.6 864.4
8 2017 |Kalideres-Depok |AC 01 59.2 10 591.6 864.4
9 2018 |Kalideres-Depok |AC 01 59.2 10 591.6 864.4
10 2019 |Kalideres-Depok |AC 01 59.2 10 591.6 864.4
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PE, i Total PE, ER
Year Trayek Nomor Bus Qty of vehiclg

ton CO,/year ton CO,/year|ton CO,/year

1 2010(Bekasi-Blok M |AC 02 39.2 5 196.2 286.7
2 2011 |Bekasi-Blok M |AC 02 39.2 5 196.2 286.7
3 2012 |Bekasi-Blok M |AC 02 39.2 5 196.2 286.7
4 2013 |Bekasi-Blok M |AC 02 39.2 5 196.2 286.7
5 2014 |Bekasi-Blok M |AC 02 39.2 5 196.2 286.7
6 2015|Bekasi-Blok M |AC 02 39.2 10 3924 573.4
7 2016 |Bekasi-Blok M |AC 02 39.2 10 3924 573.4
8 2017 |Bekasi-Blok M |AC 02 39.2 10 3924 573.4
9 2018 |Bekasi-Blok M |AC 02 39.2 10 3924 573.4
10 2019 |Bekasi-Blok M |AC 02 39.2 10 392.4 573.4

PE, i Total PE, ER
Year Trayek Nomor Bus Qty of vehicle

ton CO,/year ton CO,/year|ton CO,/year

1 2010|Grogol-Cibinong |AC 03 74.8 5 373.8 546.2
2 2011|Grogol-Cibinong |AC 03 74.8 5 373.8 546.2
3 2012|Grogol-Cibinong |AC 03 74.8 5 373.8 546.2
4 2013|Grogol-Cibinong |AC 03 74.8 5 373.8 546.2
5 2014|Grogol-Cibinong |AC 03 74.8 5 373.8 546.2
6 2015|Grogol-Cibinong |AC 03 74.8 10 T47.7 1,092.4
7 2016|Grogol-Cibinong |AC 03 74.8 10 T47.7 1,092.4
8 2017|Grogol-Cibinong |AC 03 74.8 10 T47.7 1,092.4
9 2018|Grogol-Cibinong |AC 03 74.8 10 T47.7 1,092.4
10 2019|Grogol-Cibinong |AC 03 74.8 10 747.7 1,092.4
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Nomor CNG Consumption o Fuel _
Trayek BUS (Daewoo) Multiplier Consumption
Kg L of petrol
1|Kalideres-Depok |AC 01 21,969.60 1.496 32,866.52
2|Bekasi-Blok M AC 02 14,572.80 1.496 21,800.91
3|Cibinong-Grogol |AC 03 27,765.60 1.496 41,537.34
Trayek N Daewoo Multiplier
Bus
L of petrol (LSP)/yr
1|Kalideres - Depok [AC 01 32,866.52
2|Bekasi-Blok M AC 02 21,800.91 1.496
3|Cibinong-Grogol |AC 03 41,537.34
TrayCR Nomor Daewoo Diesel Bus
Bus Rplyear Rplyear
1|Kalideres - Depok |AC 01 87,096,282.24 | 195,577,200.00
2|Bekasi - Blok M |AC 02 57,772,408.32 | 129,729,600.00
3|Cibinong - Grogol |AC 03 110,073,944.64 | 247,174,200.00
BBG (Rp/LSP) 2,650.0
Diesel (Rp/Liter) 4,500.0
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Trayek Nomor | Daewoo : Diesel Bus
Bus %
1{Kalideres - Depok |AC 01 0.55
2|Bekasi - Blok M |AC 02 0.55
3|Cibinong - Grogol |AC 003 0.55
Trayek Nomor Daewoo Diesel Bus
Bus MMBTU/year MMBTU/year
1{Kalideres - Depok |AC 01 944.69 1,390.77
2|Bekasi - Blok M |AC 02 626.63 922.52
3|Cibinong - Grogol JAC 03 1,193.92 1,757.68
1Kg Nat Gas = 0.043 MMBTU
1L Solar = 0.032 MMBTU
TrayCR Nomor Daewoo Diesel Bus
Bus Rplyear Rplyear
1|Kalideres - Depok |AC 01 44,560,970.44 65,602,399.35
2|Bekasi - Blok M |AC 02 29,558,030.64 43,515,159.37
3|Cibinong - Grogol |AC 03 56,317,005.35 82,909,565.01
1 MMBTU = 5.00 USD
1USD = 9433.96 Rupiah
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No O&M Unit Harga Total
Biaya Variabel Biaya Tetap (Juta Rupiah) (Juta Rupiah)
1|Bahan Bakar AC03 5 110.07 550.37
2|Pembelian Ban 5 15.12 75.60
3|Pemeliharaan, servis dan reparasi 5 270.50 1,352.50
4|0Overhaul Mesin (per 5 tahun) 5 20.00 100.00
5 Retribusi terminal 5 3.00 15.00
6 Retribusi ijin trayek 5 0.10 0.50
7 KIR 5 0.08 0.40
8 PKB 5 78.00 390.00
9 Asuransi 5 15.60 78.00
Total OPEX minus overhaul 2,462.37
No O&M Unit Harga Total
Biaya Variabel Biaya Tetap (juta Rupiah) (juta Rupiah)
1|Bahan Bakar AC03 10 110.07 1,100.74
2|Pembelian Ban 10 15.12 151.20
3|Pemeliharaan, servis dan reparasi 10 270.50 2,705.00
4|Overhaul Mesin (per 5 tahun) 10 20.00 200.00
5 Retribusi terminal 10 3.00 30.00
6 Retribusi ijin trayek 10 0.10 1.00
7 KIR 10 0.08 0.80
8 PKB 10 78.00 780.00
9 Asuransi 10 15.60 156.00
Total OPEX minus overhaul 4,924.74
O&M N Harga Total
No Salary Jenis S (Juta Rupiah) (Juta Rupiah)
1|{Gaji Pokok Supir Bus 10 24.00 240.00
2|Gaji Pokok Mekanik 5 33.00 165.00
3|Gaji Pokok Penyelia Mekanik 3 39.60 118.80
Total OPEX minus overhaul 523.80
O&M . Harga Total
No Salary Jenis Unit (Juta Rupiah) (juta Rupiah)
1|{Gaji Pokok Supir Bus 20 24.00 480.00
2|Gaji Pokok Mekanik 10 33.00 330.00
3|Gaji Pokok Penyelia Mekanik 5 39.60 198.00
Total OPEX minus overhaul 1,008.00
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No O&M Unit Harga Total
Biaya Variabel Biaya Tetap (Juta Rupiah) (Juta Rupiah)
1|Bahan Bakar AC01 5 87.10 435.48
2|Pembelian Ban 5 15.12 75.60
3|Pemeliharaan, servis dan reparasi 5 270.50 1,352.50
4|0Overhaul Mesin (per 5 tahun) 5 20.00 100.00
5 Retribusi terminal 5 3.00 15.00
6 Retribusi ijin trayek 5 0.10 0.50
7 KIR 5 0.08 0.40
8 PKB 5 78.00 390.00
9 Asuransi 5 15.60 78.00
Total OPEX minus overhaul 2,347.48

No O&M D i Harga Total
Biaya Variabel Biaya Tetap (juta Rupiah) (juta Rupiah)
1|Bahan Bakar AC01 10 87.10 870.96
2|Pembelian Ban 10 15.12 151.20
3|Pemeliharaan, servis dan reparasi 10 270.50 2,705.00
4|Overhaul Mesin (per 5 tahun) 10 20.00 200.00
5 Retribusi terminal 10 3.00 30.00
6 Retribusi ijin trayek 10 0.10 1.00
7 KIR 10 0.08 0.80
8 PKB 10 78.00 780.00
9 Asuransi 10 15.60 156.00
Total OPEX minus overhaul 4,694.96

No O&M : Unit _ Harga. _ Total .

Salary Jenis (Juta Rupiah) (juta Rupiah)
1|{Gaji Pokok Supir Bus 10 24.00 240.00
2|Gaji Pokok Mekanik 5 33.00 165.00
3|Gaji Pokok Penyelia Mekanik 3 39.60 118.80
Total OPEX minus overhaul 523.80

O&M . Harga Total
No Salary Jenis Unit (juta Rupiah) (juta Rupiah)
1|{Gaji Pokok Supir Bus 20 24.00 480.00
2|Gaji Pokok Mekanik 10 33.00 330.00
3|Gaji Pokok Penyelia Mekanik 5 39.60 198.00
Total OPEX minus overhaul 1,008.00
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No O&M Unit Harga Total
Biaya Variabel Biaya Tetap (Juta Rupiah) (Juta Rupiah)
1(Bahan Bakar AC02 5 57.77 288.86
2|Pembelian Ban 5 15.12 75.60
3|Pemeliharaan, servis dan reparasi 5 270.50 1,352.50
4|0Overhaul Mesin (per 5 tahun) 5 20.00 100.00
5 Retribusi terminal 5 3.00 15.00
6 Retribusi ijin trayek 5 0.10 0.50
7 KIR 5 0.08 0.40
8 PKB 5 78.00 390.00
9 Asuransi 5 15.60 78.00
Total OPEX minus overhaul 2,200.86
No O&M Unit Harga Total
Biaya Variabel Biaya Tetap (Juta Rupiah) (Juta Rupiah)
1(Bahan Bakar AC02 10 57.77 577.72
2|Pembelian Ban 10 15.12 151.20
3|Pemeliharaan, servis dan reparasi 10 270.50 2,705.00
4|Overhaul Mesin (per 5 tahun) 10 20.00 200.00
5 Retribusi terminal 10 3.00 30.00
6 Retribusi ijin trayek 10 0.10 1.00
7 KIR 10 0.08 0.80
8 PKB 10 78.00 780.00
9 Asuransi 10 15.60 156.00
Total OPEX minus overhaul 4,401.72
O&M : Harga Total
No Salary Jenis o (Juta Rupiah) (Juta Rupiah)
1|Gaji Pokok Supir Bus 10 24.00 240.00
2|Gaji Pokok Mekanik 5 33.00 165.00
3|Gaji Pokok Penyelia Mekanik 3 39.60 118.80
Total OPEX minus overhaul 523.80
O&M . Harga Total
No Salary Jenis Unit (Juta Rupiah) (juta Rupiah)
1|Gaji Pokok Supir Bus 20 24.00 480.00
2|Gaji Pokok Mekanik 10 33.00 330.00
3|Gaji Pokok Penyelia Mekanik 5 39.60 198.00
Total OPEX minus overhaul 1,008.00
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Proyek Penggantian 30 Unit Bus BBG

Data & Assumptions
Emission reduction is assumed constant.

CASH FLOW (DALAM JUTA RUPIAH)

Year 2009 [ 2010 2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 2016 2017 [ 2018 [ 2019

CAPEX + DEBT
Capex (4,950.00) - - - (6,317.60) - - - - -
Installment (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
ANNUAL REVENUE

Bus Availability 0 5 5 5 5 5 10, 10 10, 10 10,
Passanger 0 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
Bus Tariff 0 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00
Emission Reduction (tCO,) 0 432.19 432.19 432.19 432.19 432.19 864.38 864.38 864.38 864.38 864.38
Carbon Credit Price (juta Rupiah/tCO,), 0 - - - - - - - - - -
Salvage 0 0 0 0 0 0 0 0 0 0 1,237.50
Penjualan aset - 1,000.00 - - - - 812.50 - - - -
Revenue 0 5,750.0 4,750.0 4,750.0 4,750.0 4,750.0 10,312.5 9,500.0 9,500.0 9,500.0 10,737.5
ANNUAL COST
O/M - (2,347.48) (2,347.48) (2,347.48) (2,347.48) (2,447.48) (4,694.96) (4,694.96) (4,694.96) (4,694.96) (4,894.96)
Salary (523.80) (523.80) (523.80) (523.80) (523.80) (1,008.00) (1,008.00) (1,008.00) (1,008.00) (1,008.00)
Interest - - = - - - - - - -
Natural Gas cost < < - - - - - - - -
Installment = (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
Cost - (3,861.28) (3,861.28) (3,861.28) (3,861.28) (3,961.28) (6,966.48) (6,966.48) (6,966.48) (6,966.48) (7,166.48)
CFBT (4,950.00) 1,888.72 888.72 888.72 888.72 788.72 3,346.02 2,533.52 2,533.52 2,533.52 3,571.02
Depreciation (337.5) (337.5) (337.5) (337.5) (337.5) (675.0) (675.0) (675.0) (675.0) (675.0)
Tl = 1,551.22 551.22 551.22 551.22 451.22 2,671.02 1,858.52 1,858.52 1,858.52 2,896.02
Tax - 434.3 154.3 154.3 154.3 126.3 747.9 520.4 520.4 520.4 810.9
CFAT (4,950.0) 14544 7344 7344 7344 662.4 2,598.1 2,013.1 2,013.1 2,013.1 2,760.1
PROJECT INTERNAL RATE OF RETURN WITH CDM BENEFIT

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Profit after Tax 1,454.38 734.38 734.38 734.38 662.38 2,598.13 2,013.13 2,013.13 2,013.13 2,760.13

Depreciation 337.50 337.50 337.50 337.50 337.50 675.00 675.00 675.00 675.00 675.00

Interest on term loan - - - - - - - - - -

Cash out flow (4,950.00) (6,317.60)

Net Cash Flow (4,950.00) 1,791.88 1,071.88 1,071.88 1,071.88 (5,317.72) 3,273.13 2,688.13 2,688.13 2,688.13 3,435.13
Project IRR 19.2%|
NPV 486.46
Average 1,446.25
PBP 5.55

Keterangan :
i= 17%
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Year Cash Outflow Cash Inflow

2009 (4,950.00) 0 (4,950.00) (4,950.00)
2010 - 1,791.88 1 1,791.88 1,531.52
2011 - 1,071.88 2 1,071.88 783.02
2012 - 1,071.88 3 1,071.88

2013 - 1,071.88 4 1,071.88

2014 (6,317.60) 999.88 5 999.88

2015 - 327313 6 3

2016 - 2,688.13 7

2017 - 2,688.13 ¢

2018 - 2,688.13

3,435.13

Juta Rupiah
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(4,950.00)
(3.418.48)
(2,635.46)
(1,966.21)
(1,394.20)
(938.15)
337.84




Proyek Penggantian 30 Unit Bus BBG

Data & Assumptions
Emission reduction is assumed constant.

CASH FLOW (DALAM JUTA RUPIAH)

Year 2009 [ 2010 2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 2016 2017 [ 2018 [ 2019

CAPEX + DEBT
Capex (4,950.00) - - - (6,317.60) - - - - -
Installment (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
ANNUAL REVENUE

Bus Availability 0 5 5 5 5 5 10, 10 10, 10 10,
Distance 0 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
Bus Tariff 0 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00
Emission Reduction (tCO,) 0 286.68 286.68 286.68 286.68 286.68 573.36 573.36 573.36 573.36 573.36
Carbon Credit Price (juta Rupiah/tCO,), 0 - - - - - - - - - -
Salvage 0 0 0 0 0 0 0 0 0 0 1,237.50
Penjualan aset - 1,000.00 - - - - 812.50 - - - -
Revenue 0 5,750.0 4,750.0 4,750.0 4,750.0 4,750.0 10,312.5 9,500.0 9,500.0 9,500.0 10,737.5
ANNUAL COST
Oo/M - (2,200.86) (2,200.86) (2,200.86) (2,200.86) (2,300.86) (4,401.72) (4,401.72) (4,401.72) (4,401.72) (4,601.72)
Salary (523.80) (523.80) (523.80) (523.80) (523.80) (1,008.00) (1,008.00) (1,008.00) (1,008.00) (1,008.00)
Interest - - = - - - - - - -
Natural Gas cost < < - - - - - - - -
Installment - (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
Cost - (3,714.66) (3,714.66) (3,714.66) (3,714.66) (3,814.66) (6,673.24) (6,673.24) (6,673.24) (6,673.24) (6,873.24)
CFBT (4,950.00) 2,035.34 1,035.34 1,035.34 1,035.34 935.34 3,639.26 2,826.76 2,826.76 2,826.76 3,864.26
Depreciation (337.5) (337.5) (337.5) (337.5) (337.5) (675.0) (675.0) (675.0) (675.0) (675.0)
Tl = 1,697.84 697.84 697.84 697.84 597.84 2,964.26 2,151.76 2,151.76 2,151.76 3,189.26
Tax - 475.4 195.4 195.4 195.4 167.4 830.0 602.5 602.5 602.5 893.0
CFAT (4,950.0) 1,559.9 839.9 839.9 839.9 767.9 2,809.3 2,224.3 2,224.3 2,224.3 2,971.3
PROJECT INTERNAL RATE OF RETURN WITH CDM BENEFIT

Year 2009 2010 2011 2012 2013’ 2014 2015 2016 2017 2018 2019
Profit after Tax 1,559.94 839.94 839.94 839.94 767.94 2,809.26 2,224.26 2,224.26 2,224.26 2,971.26
Depreciation 337.50 337.50 337.50 337.50 337.50 675.00 675.00 675.00 675.00 675.00
Interest on term loan - - < = - - - - - -
Cash out flow (4,950.00) (6,317.60)

Net Cash Flow (4,950.00) 1,897.44 1,177.44 1,177.44 1,177.44 (5,212.15) 3,484.26 2,899.26 2,899.26 2,899.26 3,646.26
Project IRR 22.0%|
NPV 1,132.30
Average 1,604.59
PBP 473

Keterangan :
i= 17%
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Year Cash Outflow Cash Inflow

2009 (4,950.00)

2010 - 1,897.44

2011 - 1,177.44

2012 - 1,177.44

2013 - 1,177.44 £

2014 (6,317.60) 1,105.44 5

2015 - 3,484.26 S .

2016 - 2,899.26 E

2017 - 2,899.26

2018 - 2,899.26

2019 - 3,646.26
0 (4,950.00) 4,95 4,950.00) ‘ '
1 2
2 46
3 (1,732.95
4
5
6
7
8
9
10

8,000.00
6,000.00
4,000.00
2,000.00

Juta Rupiah

(
(2,000.00)

(4,000.00)
(6,000.00)
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Proyek Penggantian 30 Unit Bus BBG

Data & Assumptions
Emission reduction is assumed constant.

CASH FLOW (DALAM JUTA RUPIAH)

Year 2009 [ 2010 2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 2016 2017 [ 2018 [ 2019

CAPEX + DEBT
Capex (4,950.00) - - - (6,317.60) - - - - -
Installment (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
ANNUAL REVENUE

Bus Availability 0 5 5 5 5 5 10, 10 10, 10 10,
Passangers 0 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
Bus Tariff 0 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00
Emission Reduction (tCO,) 0 546.21 546.21 546.21 546.21 546.21 1092.42 1092.42 1092.42 1092.42 1092.42
Carbon Credit Price (juta Rupiah/tCO,), 0 - - - - - - - - - -
Salvage 0 0 0 0 0 0 0 0 0 0 1,237.50
Penjualan aset - 1,000.00 - - - - 812.50 - - - -
Revenue 0 5,750.0 4,750.0 4,750.0 4,750.0 4,750.0 10,312.5 9,500.0 9,500.0 9,500.0 10,737.5
ANNUAL COST
O/M = (2,462.37) (2,462.37) (2,462.37) (2,462.37) (2,562.37) (4,924.74) (4,924.74) (4,924.74) (4,924.74) (5,124.74)
Salary (523.80) (523.80) (523.80) (523.80) (523.80) (1,008.00) (1,008.00) (1,008.00) (1,008.00) (1,008.00)
Interest - - = - - - - - - -
Natural Gas cost < < - - - - - - - -
Installment - (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
Cost - (3,976.17) (3,976.17) (3976.17) (3,976.17) (4,076.17) (7,196.26) (7,196.26) (7,196.26) (7,196.26) (7,396.26)
CFBT (4,950.00) 1,773.83 773.83 773.83 773.83 673.83 3,116.24 2,303.74 2,303.74 2,303.74 3,341.24
Depreciation (337.5) (337.5) (337.5) (337.5) (337.5) (675.0) (675.0) (675.0) (675.0) (675.0)
Tl = 1,436.33 436.33 436.33 436.33 336.33 2,441.24 1,628.74 1,628.74 1,628.74 2,666.24
Tax - 402.2 122.2 122.2 122.2 94.2 683.5 456.0 456.0 456.0 746.5
CFAT (4,950.0) 1,371.7 651.7 651.7 651.7 579.7 2,432.7 1,847.7 1,847.7 1,847.7 2,594.7
PROJECT INTERNAL RATE OF RETURN WITH CDM BENEFIT
Year 2009 2010 2011 2012 2013’ 2014 2015 2016 2017 2018 2019

Profit after Tax 1,371.66 651.66 651.66 651.66 579.66 2,432.69 1,847.69 1,847.69 1,847.69 2,594.69

Depreciation 337.50 337.50 337.50 337.50 337.50 675.00 675.00 675.00 675.00 675.00

Interest on term loan - - < = - - - - - -
Cash out flow (4,950.00) (6,317.60)

Net Cash Flow (4,950.00) 1,709.16 989.16 989.16 989.16 (5,400.44) 3,107.69 2,522.69 2,522.69 2,522.69 3,269.69
Project IRR 16.9%|
NPV -19.60
Average 1,322.17
PBP 6.44

Keterangan :
i= 17%
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Year Cash Outflow Cash Inflow

2009 (4,950.00)

2010 - 1,709.16

2011 - 989.16

2012 - 989.16

2013 - 989.16

2014 (6,317.60) 917.16 5

2015 - 3,107.69 5.

2016 - 2,522.69 ©

2017 - 2,522.69 3

2018 - 2,522.69

2019 - 3,269.69

T

0 :
1 (3489.18)
2 59 66.59)
3 "
4 (1,621.1
5 (1,202.80)
6 8.70
7 5
8
9

[N
o

6,000.00

4,000.00

2,000.00

Juta Rupiah

(2,000.00)

(4,000.00)

(6,000.00)
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Proyek Penggantian 30 Unit Bus BBG

Data & Assumptions
Emission reduction is assumed constant.

Calculation
Year [ 2009 [ 2010 2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 2016 2017 [ 2018 [ 2019

CAPEX + DEBT
Capex (4,950.00) - - - (6,317.60) - - - - -
Installment (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
ANNUAL REVENUE

Bus Availability 0 5 5 5 5 5 10, 10 10, 10 10,
Passangers 0 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
Bus Tariff 0] 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00
Emission Reduction (tCO,) 0 432.19 432.19 432.19 432.19 432.19 864.38 864.38 864.38 864.38 864.38
Carbon Credit Price (juta Rupiah/tCO,), 0 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Salvage 0 0 0 0 0 0 0 0 0 0 1,237.50
Penjualan aset - 1,000.00 - - - - 812.50 - - - -
Revenue 0 5,797.5 4,798.1 4,798.1 4,798.1 4,798.1 10,408.8 9,596.3 9,596.3 9,596.3 10,833.8
ANNUAL COST
Oo/M - (2,347.48) (2,347.48) (2,347.48) (2,347.48) (2,447.48) (4,694.96) (4,694.96) (4,694.96) (4,694.96) (4,894.96)
Salary (523.80) (523.80) (523.80) (523.80) (523.80) (1,008.00) (1,008.00) (1,008.00) (1,008.00) (1,008.00)
Interest - - = - - - - - - -
Natural Gas cost < < - - - - - - - -
Installment - (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
Cost - (3,861.28) (3,861.28) (3,861.28) (3,861.28) (3,961.28) (6,966.48) (6,966.48) (6,966.48) (6,966.48) (7,166.48)
CFBT (4,950.00) 1,936.26 936.86 936.86 936.86 836.86 3,442.29 2,629.79 2,629.79 2,629.79 3,667.29
Depreciation (337.5) (337.5) (337.5) (337.5) (337.5) (675.0) (675.0) (675.0) (675.0) (675.0)
Tl = 1,598.76 599.36 599.36 599.36 499.36 2,767.29 1,954.79 1,954.79 1,954.79 2,992.29
Tax - 447.7 167.8 167.8 167.8 139.8 774.8 547.3 547.3 547.3 837.8
CFAT (4,950.0) 1,488.6 769.0 769.0 769.0 697.0 2,667.5 2,082.5 2,082.5 2,082.5 2,829.5
PROJECT INTERNAL RATE OF RETURN WITH CDM BENEFIT

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Profit after Tax 1,488.61 769.04 769.04 769.04 697.04 2,667.45 2,082.45 2,082.45 2,082.45 2,829.45

Depreciation 337.50 337.50 337.50 337.50 337.50 675.00 675.00 675.00 675.00 675.00

Interest on term loan - - < = - - - - - -

Cash out flow (4,950.00) (6,317.60)

Net Cash Flow (4,950.00) 1,826.11 1,106.54 1,106.54 1,106.54 (5,283.06) 3,342.45 2,757.45 2,757.45 2,757.45 3,504.45
Project IRR 20.11%|
NPV 698.13)
Average 1,498.19
PBP 5.25

Keterangan :
i= 17%

Analisa keekonomian ..., Hapsari Reinnette, FT Ul, 2009
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Proyek Penggantian 30 Unit Bus BBG

Data & Assumptions
Emission reduction is assumed constant.

CASH FLOW (DALAM JUTA RUPIAH)

Year [ 2009 [ 2010 [ 2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 2016 [ 2017 [ 2018 [ 2019
CAPEX + DEBT
Capex (4,950.00) - - - (6,317.60) - - - - -
Installment (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
ANNUAL REVENUE
Bus Availability 0 5 5 5 5 5 10, 10 10, 10 10,
Passangers 0 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
Bus Tariff 0 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00
Emission Reduction (tCO,) 0 286.68 286.68 286.68 286.68 286.68 573.36 573.36 573.36 573.36 573.36
Carbon Credit Price (juta Rupiah/tCO,), 0 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Salvage 0 0 0 0 0 0 0 0 0 0 1,237.50
Penjualan aset - 1,000.00 - - - - 812.50 - - - -
Revenue 0 5,781.5 4,781.5 4,781.5 4,781.5 4,781.5 10,375.6 9,563.1 9,563.1 9,563.1 10,800.6
ANNUAL COST
oM = (2,200.86) (2,200.86) (2,200.86) (2,200.86) (2,300.86) (4,401.72) (4,401.72) (4,401.72) (4,401.72) (4,601.72)
Salary (523.80) (523.80) (523.80) (523.80) (523.80) (1,008.00) (1,008.00) (1,008.00) (1,008.00) (1,008.00)
Interest - - = - - - - - - -
Natural Gas cost < < - - - - - - - -
Installment = (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
Cost - (3,714.66) (3,714.66) (3,714.66) (3,714.66) (3,814.66) (6,673.24) (6,673.24) (6,673.24) (6,673.24) (6,873.24)
CFBT (4,950.00) 2,066.87 1,066.87 1,066.87 1,066.87 966.87 3,702.33 2,889.83 2,889.83 2,889.83 3,927.33
Depreciation (337.5) (337.5) (337.5) (337.5) (337.5) (675.0) (675.0) (675.0) (675.0) (675.0)
Tl = 1,729.37 729.37 729.37 729.37 629.37 3,027.33 2,214.83 2,214.83 2,214.83 3,252.33
Tax - 484.2 204.2 204.2 204.2 176.2 847.7 620.2 620.2 620.2 910.7
CFAT (4,950.0) 1,582.6 862.6 862.6 862.6 790.6 2,854.7 2,269.7 2,269.7 2,269.7 3,016.7
PROJECT INTERNAL RATE OF RETURN WITH CDM BENEFIT
Year 2009 2010 2011 2012 2013’ 2014 2015 2016 2017 2018 2019
Profit after Tax 1,582.65 862.65 862.65 862.65 790.65 2,854.67 2,269.67 2,269.67 2,269.67 3,016.67
Depreciation 337.50 337.50 337.50 337.50 337.50 675.00 675.00 675.00 675.00 675.00
Interest on term loan - - < = - - - - - -
Cash out flow (4,950.00) (6,317.60)
Net Cash Flow (4,950.00) 1,920.15 1,200.15 1,200.15 1,200.15 (5,189.45) 3,529.67 2,944.67 2,944.67 2,944.67 3,691.67
Project IRR 22.6%|
NPV 1271.21
Average 1,638.65
PBP 459

Keterangan :
i= 17%

Analisa keekonomian ..., Hapsari Reinnette, FT Ul, 2009
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Proyek Penggantian 30 Unit Bus BBG

Data & Assumptions
Emission reduction is assumed constant.

CASH FLOW (DALAM JUTA RUPIAH)

Year 2009 [ 2010 2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 2016 2017 [ 2018 [ 2019

CAPEX + DEBT
Capex (4,950.00) - - - (6,317.60) - - - - -
Installment (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
ANNUAL REVENUE
Bus Availability 0 5 5 5 5 5 10, 10 10, 10 10,
Passangers 0 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
Bus Tariff 0 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00 9,500.00
Emission Reduction (tCO,) 0 546.21 546.21 546.21 546.21 546.21 1092.42 1092.42 1092.42 1092.42 1092.42
Carbon Credit Price (juta Rupiah/tCO,), 0 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Salvage 0 0 0 0 0 0 0 0 0 0 1,237.50
Penjualan aset - 1,000.00 - - - - 812.50 - - - -
Revenue 0 5,810.1 4,810.1 4,810.1 4,810.1 4,810.1 10,432.7 9,620.2 9,620.2 9,620.2 10,857.7
ANNUAL COST
O/M = (2,462.37) (2,462.37) (2,462.37) (2,462.37) (2,562.37) (4,924.74) (4,924.74) (4,924.74) (4,924.74) (5,124.74)
Salary (523.80) (523.80) (523.80) (523.80) (523.80) (1,008.00) (1,008.00) (1,008.00) (1,008.00) (1,008.00)
Interest - - = - - - - - - -
Natural Gas cost < < - - - - - - - -
Installment - (990.00) (990.00) (990.00) (990.00) (990.00) (1,263.52) (1,263.52) (1,263.52) (1,263.52) (1,263.52)
Cost - (3,976.17) (3,976.17) (3976.17) (3,976.17) (4,076.17) (7,196.26) (7,196.26) (7,196.26) (7,196.26) (7,396.26)
CFBT (4,950.00) 1,833.91 833.91 833.91 833.91 733.91 3,236.41 2,423.91 2,423.91 2,423.91 3,461.41
Depreciation (337.5) (337.5) (337.5) (337.5) (337.5) (675.0) (675.0) (675.0) (675.0) (675.0)
Tl = 1,496.41 496.41 496.41 496.41 396.41 2,561.41 1,748.91 1,748.91 1,748.91 2,786.41
Tax - 419.0 139.0 139.0 139.0 111.0 717.2 489.7 489.7 489.7 780.2
CFAT (4,950.0) 14149 694.9 694.9 694.9 622.9 2,519.2 1,934.2 1,934.2 1,934.2 2,681.2
PROJECT INTERNAL RATE OF RETURN WITH CDM BENEFIT
Year 2009 2010 2011 2012 2013’ 2014 2015 2016 2017 2018 2019

Profit after Tax 1,414.92 694.92 694.92 694.92 622.92 2,519.21 1,934.21 1,934.21 1,934.21 2,681.21

Depreciation 337.50 337.50 337.50 337.50 337.50 675.00 675.00 675.00 675.00 675.00

Interest on term loan - - < = - - - - - -

Cash out flow (4,950.00) (6,317.60)

Net Cash Flow (4,950.00) 1,752.42 1,032.42 1,032.42 1,032.42 (5,357.18) 3,194.21 2,609.21 2,609.21 2,609.21 3,356.21
Project IRR 18.1%|
NPV 245.05
Average 1,387.06
PBP 5.94

Keterangan :
i= 17%

Analisa keekonomian ..., Hapsari Reinnette, FT Ul, 2009
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SENSITIVITY ANALYSIS CDM AC 03
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