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Abstract

PT SILO executed a smelter project on Sebuku Island, South Kalimantan, worth US$ 51.5 million to process 4,725,000
WNMT/year of iron laterite ore into 1,701,325 DMT/year of Sponge Ferro Alloy. The Smelter was built to increase the
added value of minerals in accordance with UU No. 4/2009 on mineral and coal mining. Financial analysis is carried out
to determine the feasibility of the project and its investment capability in providing benefits. Furthermore, fast tracking
analysis is carried out to determine the opportunities for accelerating the project completion schedule and its effect on
project feasibility. The results showed that the project was financially feasible with an NPV of US$ 86,209,478; IRR of
16.18%; PBP for 12.76 Years; BCR of 1.0520; and BEP at US$ 253.51/ton for the production of 1,617,000 DMT/year.
Projects can be fast tracked to accelerate the duration of up to 4 months while maintaining financial feasibility.
Keywords: PT SILO executed, project feasibility, steel industry, production.
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INTRODUCTION

The steel industry in Indonesia has a very high
growth potential, but currently the amount of domestic
steel production is known to be only around 55% and
the rest is fulfilled through imports [1]. To deal with
this, the Government of Indonesia requires mining
companies to increase the added value of mineral and/or
coal in Law No. 4/2009. PT Sebuku Iron Lateritic Ores
(SILO) has a mining permit (IUP) on Sebuku Island,
South Kalimantan, which has abundant mineral
resources in the form of laterite deposits (Fe, Ni, Co).
The Smelter Project was executed to process 4,725,000
WMT/year of laterite iron ore into 1,701,325 DMT/year
of Sponge Ferro Alloy with Fe content > 72%. The
project requires a cost of US$ 51,528,888 with a
construction period from June 2018 to June 2023 in
several stages. The integration between mining and iron
processing in the country will ultimately increase the
contribution of this sector to the national economy [2].
Financial analysis was conducted to determine the
feasibility of the project and its investment capability in
providing benefits to the amount of capital [3, 4].
Furthermore, fast tracking analysis is carried out to

determine the opportunity to accelerate the project
completion schedule and its effect on project feasibility
[5,6]. This study aims to determine the financial
feasibility and how it will affect if the project can be
completed more quickly. Novelty of this research is to
combine the financial feasibility analysis of a project
while considering the opportunity to accelerate its
completion, especially in the smelter construction
project.

LITERATURE REVIEW
Normal and Crash Project [Cost & Time]

The acceleration of the duration of the work is
done using the crashing method, which reduces the
duration of a job by increasing the number of work
shifts, the number of working hours/overtime, the
number of labor, the amount of material availability, or
using more productive equipment and faster installation
methods (Husen, 2013). Resources are generally
allocated to direct costs, so the crashing method will
add direct costs for a project. Crashing methods can
only.
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Figure 1: Relationship of Time and Costs in the Crashing Method
Source: Husen, 2013

Although in terms of cost fast tracking If one of the critical paths late will affect Other critical
methods are cheaper, but the risk of applying the fast paths (Stefanus et al., 2017).
tracking method is that the contractor must provide
sufficient resources for critical work that will be done
by fast tracking. In addition, it is necessary to
coordinate regularly so that there is no delay. The more
critical paths done by fast tracking, the greater the risk.

According to Stefanus et al., (2017), in terms
of cost, the fast tracking method will be cheaper than
crashing. This is because the fast tracking method is not
necessary to add labor or overtime hours, while the
crashing method requires it so that there is an additional
cost.
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Figure 2: Comparison of Fast Tracking Crashing
Source: Brainbok, 2022

Project Management needed in the form of resource management,

In the Triple Contestraint theory, we can see environment, risk and information systems. The
costs, quality and time (schedule) are interrelated as management activities are realized through planning
part of the triangle side. If one side changes, it will have activities  (planning),  organizing  (organizing),
an impact on the other side. That is why it takes a implementation (actuating), and controlling. This can be
management of these three things. In addition to cost seen in Figure 3 below:

management, quality and time, management is also

SCOPE

©

>

COST TIME
Investment results in the future. Investment can also be interpreted
According to Bambang Mulyana and Eddy as an activity of procurement of assets to build or
Nugroho [1] there is an investment which means the increase the company's operating capacity.

time dimensioning which is to hold assets today to get
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Capital bugeting

According to chad J. zutter and Scott b smart
[5] Capital budgeting is the process of evaluating and
choosing long-term investments that contribute to the
company's goal of maximizing owner's wealth.

According to Eugene f. brigham and Michael
C. Ehrhardt [6]. Capital budgeting is a planned
summary of the entire project analysis process and
decides which will be accepted and thus included in the
capital budget.

There are 5 commonly used methods for investment,
that is
1. Payback Peeriod (PP)

According to Lawrence J. Gitman and Chad J
Zutter [4] is the time it takes for a company to cover the
initial investment in a project, calculated from the Cash
Inflow used formula:

_ Investment Value

PP Net Cash Flow X year ...l (1)

According to Lawrence J. gitman and chad J
zutter [5] Decision criteria in the PP Method are when
the return period is used to make a accept-reject
decision, the following decision criteria apply:

a. |If the return period is less than the maximum
acceptable return period. Accept the project.

b. If the return period is greater than the maximum
acceptable return period, reject the project.

Discounted payback period (DPP)

According to Bambang Mulyana and Eddy
Nugroho [1] this method is a modification of the
repayment method so that it is slightly different from
the payback period method, namely by including the
time value of money method.

The completion steps are

a. Calculate the length of discounted cash flow for
return on investment.

b. Set the investment payback period.

c. ifitem (a) is smaller than item (b), it means that the
investment plan is feasible, but if on the contrary,
the investment plan is rejected

As a guide in making decisions on the proposal of an

investment, the information that must be considered is:

a. Initial investment notated with C,

b. Year cash flow to — i which is notated with C;
where i can 1,2,3,...n

c. Period of return of investment notated with t.

d. The age of the project is n, can be greater than t or
can be also smaller than t,

e. PV total cash flow during the n investment period
_ G Cy & _yn G
PV TRt | GrR? | CGrRn AU TR 2)

Discounted payback period calculated based
on how long the value of item (e) exceeds the value of

item (a) if the value of item (e) is smaller than item (a),
and then the investment proposal is rejected.

Net Present Value (NPV)

According suad husha and suwarsono
Muhammad [3]. This method calculates the difference
between the present value of investment and the present
value of net cash receipts (operational or terminal cash
flow) in the future.

Formula
NPV = Present value of cash inflows — initial
investment (3)

_ o c, Cy Cn
NPV ~ Co+ (1+R)? (1+R)? - AR (4)
Or summarized into
_ n !
NPV ~ Co+ Xy (A+R) o, %)
Where is

C, = Initial Investment C; = year cash flow to i i =
project age, from year i to n
R = discount rate

However, the most commonly used formulas are
Ci

— n
NPV~ Zi=o  Trew 6)

Where is

C, = Initial Investment

Ciget>0o0r<0,if

Ci > 0 or positive, means the cash inflow is greater than
the investment

C; < 0 atau negative, means the cash inflow is smaller
than the initial investment i = project age, from year i to
n

R = discount rate

The criteria contained in the NPV method are

a. Ifthe NPV> 0, the investment proposal is accepted.

b. If the NPV <0, the investment proposal is rejected.

c. If NPV =0, the value of the company is fixed even
if the investment proposal is accepted or rejected.

Internal rate of return (IRR)

According to Bambang Mulyana and Eddy
Nugroho [1]. This method is an approach to calculate
the interest rate that can equalize the present value of all
cash inflows with the cash flow of an investment. The
principle of this method is used to calculate the real rate
of return and look for it using trial and error because the
yield is obtained from investment cash flow, not from
external factors, then this yield is called IRR

Formula

_ym Ax
IRR <=0 a+nf @)
Information

A = cash flow for the period t.
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r = the interest rate that will make the present value of
the proceeds equal to the investment value (capital
outlays)

n = the last period of expected cash flow

The criteria contained in the IRR method are

a. If IRR> discount rate, then the investment proposal
is accepted

b. If IRR < discount rate,
proposal is rejected

then the investment

Profitability Indeks (PI)

According to Bambang Mulyana and Eddy
Nugroho [1] The PI method, also called desirability
index, is a method that calculates the ratio of PV cash
flow after initial investment (Proceeds) divided by the
amount of initial investment (outlays). The formula
used for the Pl method.

__ PV cash flow after initial investment

Pl Initial Investment

Kriteria yang terdapat pada metode Pl adalah

a. If Pl > 1, then the investment proposal is accepted

b. If Pl <1, then the investment proposal is rejected

c. If PI = 1, No problem projects are accepted /
rejected

RESEARCH METHODOLOGY

PT SILO provided the secondary data to be
analysed using several financial parameters. The data
obtained include project planning documents (scope,
schedule, cost), as well as estimates of operational costs

[ START |

Project Data

|

& revenues from the Smelter. Several financial analysis
that being used are Net Present Value (NPV), Internal
Rate Return (IRR), Payback Period (PBP), Benefit Cost
Ratio (BCR), and Break Event Point (BEP). NPV is
calculated as difference between discounted cash flows
from a project's expenses and revenues, and the project
is determined as feasible if it has a positive NPV value
[3, 12, 13]. IRR shows how much cash flow is capable
of returning its capital, where the project is determined
as feasible if IRR > discount rate [3, 7]. PBP shows
how long does it take to achieve the net benefit from the
cost of capital that has been spent [3, 8]. BCR is
comparison between the present value of future inflows
of funds with the investment value, and the project is
determined as feasible if it has a value of BCR > 1 [3,
9]. BEP is used to find out the price or production
volume where the company does not make a profit or
suffer a loss [3, 10].

Schedule acceleration can be done using the
Crashing and/or Fast Tracking method [11]. The fast
tracking method has the advantage that it usually does
not require additional costs, because it only shifts the
start time of a job without requiring additional resources
[6]. Therefore, the fast track method was applied in this
study. The project schedule modelling is carried out
with the Microsoft Project program to determine the
total project duration & critical path, so that fast
tracking analysis can be carried out to accelerate project
completion. The research flow is shown in Figure 4 as
follows:

=
-
[ =
l —
Financial Data & Indonesia Government Project Scope &
Law (UU, PP, Permen, Perpres) Schedule Data
P T T 3 '
Capital Sustaining Working Capital Revenu Schedule simulation using
Cost Capital & Operating Cost evenue Microsoft Project
[ I | I !
=
]
Financial Analysis ; l m
1. Net Present Value (NPV) A . | w
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Figure 1: Research flow consisting of input - process — output
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RESULTS AND DISCUSSION
Financial Analysis

The cost required for the Sponge Ferro Alloy
Smelter Construction Project at PT. Sebuku Iron
Lateritic Ores includes: (1) Capital Cost, (2) Sustaining
Capital, and (3) Working Capital & Operating Cost.
The capital cost is used for the construction costs of the
smelter project, which is US$ 51,528,888. The
sustaining capital is used for maintenance of equipment
needed to maintain continuity of operations and
production targets. The working capital & operating
cost consists of electricity cost, coal purchasing, iron
ore mining cost, maintenance cost, daily consumables
cost, and labour cost. Straight line depreciation &
amortization is calculated for 10 years from the end of
the project and the salvage value of equipment and
buildings is considered zero.

The source of funding used by PT SILO is an
equity of 30% and a loan of 70%. The smelter has a
production capacity of 1,701,325 DMT/year which will
be achieved gradually as the project is completed.
Based on the price trend of sponge ferro alloy, PT SILO
determines the price of its product at US$ 266.7/ton in
2019, US$ 272.8/ton in 2020, and it is assumed that the
price will continue to increase by 1% per year.

For the financial analysis, the Discounted Cash
Flow (DCF) timeframe is set for 20 years (2018-2038)
and Indonesian Rupiah - US Dollar exchange rate is
assumed at Rp. 14,500. Also, 25% tax is applied to the
company profits. The process of financial analysis is
shown in Table 1 as follows:

Table 1: Financial analysis of Sponge Ferro Alloy Smelter Projec

Tahun
e S T B S S B
pong Y 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Revenue
+ Produksi Juta Ton 0284 0425 0567 0567 0851 1276 1560 1701 1701 1560 L1701
¥ Harga Produk US$/ Ton 2667 2728 2755 2783 2811 2839 2867 2896 2025 2954 2984
+ Total Penjualan Juta US$ 7562 11603 15625 15782 23000 36222 44715 49267 49760 46070 507.60
Cost
~Initial Capital JtaUSS | (2961) (L02) (6.08) (803) (599) (081
- Working Capital Juta US$ (21.43)
- Sustaining Capital Juta US$ (4.27)
“Operating Cost Juta US$ (129.86) (131.16) (132.47) (133.80) (270.27) (400.46) (413.56) (417.69) (421.87) (390.58) (430.35)
- Depreciation &
Amorie Juta US$ (1.04) (L04) (L04) (209) (313) (313) (3.13) (3.13) (3.13) (3.13) (2.09)
Barning WtaUS$ | (20.61) (77.73) (2225) 1471 1594 (36.12) (50.37) 3046 7185 7260 6272 7516
(before Interest & Tax) uta (2961) (77.73)  (22.25) ’ ) (85.12)  (30.37) ’ ) ) ’ ’
+ Debt JWtaUS$ | 2073 1571 426 562 419 057
“Primary Debt Payment Juta US$ 207  G64) (407 (463 G0 61D 610 610 610 GI1D) G0
Interest Payment Juta US$ (104) (182) (203) (232) (253) (255) (256) (255) (255) (255) (152)
Barning JutaUS$ | (8.88) (65.13) (2345) 1423 1318 (42.13) (58.03) 22.80 6419 6494 5506  70.61
(before Tax) . ’ : . . ’ ’ ’ : : . .
“Tax (25%) Juta US$ (356)  (3.29) (570) (16.05) (1624) (13.76) (17.65)
Cashflow JitaUSS | (888) (65.13) (2345) 1068 988 (42.13) (5803) 1710 4815 4871 4129 52.96
Net Profit + Depreciation | JutaUSS$ | (8.88) (6409) (2241) 1172 1197 (39.00) (5490) 2023 5128 5184 4442 5505
Present Value
(Discount Rate 10%) JutaUS$ | (8.88) (5826) (1852) 880 818 (2421) (30.99) 1038 2392 2198 1713  19.29
Net Present Value US$ 86,209,478

First, revenue is calculated based on the
estimated total production per year multiplied by the
product price. Earnings are obtained from total revenue
subtracted by total cost, and then also subtracted from
debt & interest payment. 25% tax is applied when the
company makes profit. Present value is calculated with
a 10% discount rate. Based on the table 1, the NPV
value of the project is US$ 86,209,478. Another
financial parameter is calculated with the result of IRR
16.18%; PBP for 12.76 Years; BCR of 1.0520; and BEP

at US$ 253.51/ton for the production of 1,617,000
DMT/year. The result of financial analysis is
summarized in the Table 4 below.

Schedule Fast Tracking

The Smelter Construction Project runs from
June 2018 to June 2023. The data is obtained when the
project progress has reached 71.23% with some
preliminary work and supporting infrastructure
completed. The smelter consists of 3 Lines. Line #1 is
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already finished, Line #2 targeted in February 2023, and
Line #3 targeted in May 2023. Lastly, Completion of
Coal Mill Backup targeted in June 2023. Based on the
initial plan and the progress of the project, there is an
opportunity to accelerate the completion of Line #3 and
Fki\ﬁh

W8S Task Name Stat

Coal Mill Backup. Schedule acceleration is carried out
using the Fast Tracking method so that the duration &
resource needed for each task does not change. The
Microsoft Project program is used to perform schedule
fast tracking, as shown in Figure 2 as follows:

Half 1, 2021 Half 2 2021 Ky, 202 Half 2 2022 Half 1, 202
| FIMIAIM ) LA 0 Dl fIMIAIMI)I)]A yINIDIJIFIMiaAlM
0 Spouge Fervo Aloy Suwelter Comstraction Project - PTSILO  Fn 010121 Mo 200123 4 ]
1 INITIAL PREPARATION (Finished) Fn010121  Fn01OI21 § 01/01
R PROJECT PREPARATION (Finished) 010121 FnOlOI21 ) 01/01
8 SMELTER PRIMARY WORKS 010121 WeddOn2 1 l
il Procurement FHOIIR  Sun 31071202 J
32 Construction FriOI0I21  Ted 300122 1
4 UTILITY WORKS Moa 010221 Fn 311221
i1 Procurement Mon 010221 Wed 300621 [—
W2 Construction Mon 010221 Fr 311221 L
J SUPPORTING INFRASTRUCTURE (Finished) 010121 Fn 010121 01/01
6 COMMISSIONING & START UP ProI0I21  Mon 3001723 J
6l Matertal Preparation (Fintshed) Fri0I0I21  Fn0l0i21 5 01/01
a2 Raduetion Kiln 0] & 2 System and Finish Product (Fintshed) Fri 010121 Frt 010121} 01/01
Y] Sun 01082)  Mow 30082 )
o4 Sun 0108721 Mom 280222 | | \
65 Mon /11121 Mon 310122 e — !
0o Tue ONII2Y Mo 3001723 B —
47 Tue0l/1122  Mon 30012 i —
s Coal M1 Backup (Raymond Mil) Thu 011222 Mow 3001123 ' —
T PROJECTFINISH Mon 300123 Mow 300123 % 30/01 {

Figure 4: Gantt Chart from Ms Project to simulate schedule acceleration usin'g fast tracking method

The project can be accelerated for 4 months
using the fast tracking method, with the completion
target shifting from June 2023 to January 2023. Total
capital cost and production capacity have not changed.

Operating cost & revenue in 2023 will increase,
because the operational phase in that year can be started
more earlier. Comparison of project parameters is
shown in table 2 as follows:

Table 2: Comparison between initial plan and accelerated plan with fast tracking

Accelerated Plan

No. Parameter Initial Plan with Fast Tracking Deviation Note
1 Project Duration 60 months 56 months - 4 months Fast Tracking implemented for Line #3 and Coal
2 Target Finish June 2023 January 2023 - 4 months Mill Backup works
4 Capital Cost US$ 51,528,888 Not changed Capital °°§5th[‘oﬁaﬁffﬁﬁéﬁfcieﬁzg’jij“e“‘ isno
5 Operating Cost (year 2023) ~ US$ 270.27 million ~ US$ 389.30 million  + US$ 119.03 million

Cost & revenue increased because the operational

Revenue (year 2023) US$ 239.09 million  US$ 358.64 million

+US$ 119.55 million phase in 2023 can be started more earlier

The increase of operating cost & revenue in
2023 will affect the project financial analysis. The NPV
value of accelerated plan is increased to US$
86,532,879. Another financial parameter is calculated

with the result of IRR 16.20%; PBP for 12.74 Years;
BCR of 1.0584; and BEP at US$ 258.61/ton for the
production of 1,650,000 DMT/year. The process of
financial analysis is shown in table 3 as follows.
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Table 3: Financial analysis of Sponge Ferro Alloy Smelter Project with schedule fast tracking applied

Sponge Ferro Alloy Sl Yeor
ponge Pefro Alloy Smeler @ 1 2 3 4 5 5 7 8 9 W U D B ¥ B 1B 0 B 19 0

Constnuction ot aPTSILO. —oe—rs o 1 02 @3 0B 05 0% N0 A% 08 AW N0 A 0% 0% 0% 0% 00 0%
Revenue
+ Smeltr Producion | il Ton 020 045 07 0% 176 LZ% Lo0 Ll L L0 L1 L LWL L0 L0 Ll Ll LW Lol Lol
 ProductPrice UssTTon W7 28 755 783 BLL 289 b1 W6 15 M54 M4 N3 W4 W4 305 dBs 367 389 381 353
ol Revente il USs T6 160 165 8 86l 302 MWD M6 W76 070 5076 51268 S8l 419M0 JAN0 5RE0 SEE 52 5RE Sl
Cost
Tl Capid WSS | (26) 10) 60 60 6% 08
- Waorking Capital mill. US$ (2143
- Sustaining Capital mill. Us§ (@21 (4.40)  (440)
~Operaiing Coxt il USs (I2960) (13L16) (132.4) (I3300) (38030) (200.46) (A1350) (AL759) (42L87) (39058) (630.5) (A3455) (430.00) (A064d) (£I050) (5230) (95652) (doL39) (e6o0l) (1067
- Depreciation & )
ot il US§ L) (L) () QM) (B BB G1) BB (1B A1) 20 0 0 (LY
Earning )
e e Tag | MVUSS | () (77 (@229 WL 5% () () W6 LB MO @M BH BN WL 6L KD HA Q0 BB 66 U
+Dabt WU | B B 4% 58 4§ 05
~Primary Debt Payment | mill USS 70 o) 60 68 G0 B B 6L 6L GO G0 (L 10 08 00
e Payment il USs ) @) 00 00 59 0 05 05 05 0% (5 09 0% 04 00
Earnin
(bemregTaX) mUSS | @89) (513 (845 123 1318 (AL6D) (5803 280 6419 6494 506 7061 T35 T5l6 6680 6921 8L 8201 283 6365 844D
T %) Tl USs FBINER) 70 (60 (52 (379 (06 B4 (79 [0 1) @8 @5 @71 @9 @0
Catfon US| 68 (B1) (26 D& %8 (lo) (60) TN B85 B A8 n% Hi 55 N0 50 @0 65l wn ©d 8
NeLProfi + Dereciaion | WL USS | (689 (G409 (2] L2 1L (69 (0% 22 5B 5l W& mB 540 B LU 5L W% 6Ll en od 6N
PresentVlue ILUSS | (88 (625 (185) 880 815 (B89 (099 103 BY A¥ B 1929 182 BB LY LB BB LT U 0% 98
(Discount Rate 10%) i (%) (o) (85) & 1B (@8 (%) 10, : : ' ‘ : : : : : : : : :
Net Present Value Us$ 86,532,879

In general, the results of the financial analysis
between the initial plan and the accelerated plan both
show that the project is economically feasible. Both of
the Net Present Value have positive value, and the
percentage of Internal Rate of Return exceeds the Cost
of Capital. Pay Back Period is shorter than the project

lifecycle, and Benefit Cost Ratio reaches more than 1.
Break Even Point can be used as reference for the
minimum selling price & total production target.The
result of financial analysis (initial plan & accelerated
plan) is shown in Table 4 as follows:

Table 4: Result of financial analysis (initial plan & accelerated plan)

. . Accelerated Plham with Fast . _
Na Param eter Iwitial Flam ) Deviaticn Nate
Tradimg
1 Net Present Volue U85 85 200 4TS 38 86,532 879 +HISS 313,401 Feasile NEV >0
1 Intermel Rate of Rawrm 15.1%% 16.210% Hi01% Feasible; IRR. > Cost of Capifial
. , \ - - i Fessible PRPIs shoder than e
3 Pay Bock Periond 1276 yeas 1274 vears 002 wears A .
- - eoomo mic Bizofike project

4 BengliCost Ratio 10520 L5 1 006

5% 253.51/%oa at prodecion af prodedion +HUJS% 510 and fiokal

rde of 1617000 DM Tyear

rafe of L630.000 DMT vz

+33.000 DMT! year

The project is economically feasible based on
the parameter of NPV, IRR, PBP, and BCR [3, 4, 12].

Schedule acceleration can be done by pushing forward
the start date of several tasks with the same productivity
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so that it does not require additional resources or costs
[11]. Thus, the operational phase of the smelter can be
started earlier. Further studies can be conducted to
analyze the risks that arise as a result of schedule
changes, for example related to the availability of work
space on the site and the availability of electricity and
heavy equipment [5, 6].

CONCLUSIONS

The Sponge Ferro Alloy Smelter Construction
Project at PT Sebuku Iron Lateritic Ores is feasible
from a financial perspective with a Net Present Value
(NPV) of US$ 86,209,478; Internal Rate Return (IRR)
of 16.18%; Payback Period (PBP) for 12.76 Years;
Benefit Cost Ratio (BCR) of 1.0520; and Break Event
Point (BEP) at US$ 253.51/ton for the production of
1,617,000 DMT/year.

The acceleration scenario using the fast
tracking method has the opportunity to cut the project
duration for 4 months, from the target finish at the end
of June 2023 to the end of January 2023. The project
with the acceleration scenario is feasible from the
financial aspect with a Net Present Value (NPV)
amounting to US$ 86,532,879; Internal Rate Return
(IRR) of 16.20%; Payback Period (PBP) for 12.74
Years; Benefit Cost Ratio (BCR) of 1.0584; and Break
Event Point (BEP) at US$ 258.61/ton for the production
of 1,650,000 DMT/year.
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