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Abstract. An Accommodation Work Barge in Makassar Strait attaches to a Tension Leg Platform
(TLP), a floating offshore platform operating in deep-water oil and gas field for a well intervention
project. The mooring system are tied up to the north mooring lines of the vessel, whilst hawsers
from the TLP connected to the south lines of the vessel. The TLP is fitted with two “TH” lines on
its south side. However, these “TH” lines fail due to the unknown reason. The purpose of this study
is to evaluate mooring performances to support the TLP operation by using API RP2SK
recommendation, which suggests line tension limit, TLP offset, and minimum clearance between
facilities. This study assesses reliability index (𝛽𝛽) of the recommended design to evaluate whether
the TH lines are required or could be eliminated. Mooring analysis is performed using ORCAFLEX
for intact and damaged condition, while Monte Carlo simulation is performed to get system failure
probability with minimum breaking strength ratio (%MBS) as required parameter. From the results,
it is found that TH lines could be eliminated, as they do not affect significantly to the system. The
analysis delivers a very secure index (𝛽𝛽=14.676) with probability of failure below 10-5.

1 Introduction
The purpose of this paper is to verify the mooring
performances of the vessel connected to the TLP in
Makassar Strait, Indonesia and the impact of the mooring
forces on the TLP offset performances. More precisely to
evaluate required mooring pattern, configuration, and
properties, provide separation distance to ensure safe
clearance
between
facilities,
and
provide
recommendation as to whether TH mooring legs are
required or could be eliminated. This study also provide
basis for required mooring accessories to be prepared.
One criteria in designing a floating offshore structure
is about its mooring system [1,2]. A Tension Leg Platform
(TLP) as one of the floating offshore oil and gas platform
is suit to operate in deep water (1000 m – 1500 m). Once
in its lifetime, a well intervention usually needed to make
an improvement to the well. This long process needs extra
facilities to support accommodation.
An Accommodation Work Barge (AWB) is working
at TLP in Makassar Strait, Indonesia for a well
intervention project. The system installed with 4 mooring
lines D1 to D4 which tied up to the north of the vessel,
whilst 4 hawser lines connect TLP to the south lines of the
vessel and is fitted with 2 lines TH1 and TH2 on the south
side. However, the TH lines are having a failure issue due

to unknown reason. Therefore, a mooring analysis
performed to evaluate required mooring pattern,
properties to support this operation using American
Petroleum Institute Design and Analysis of Station
keeping Systems for Floating Structures (API RP2SK)
recommendation. The criteria suggest the line tension
limit, TLP offset, and minimum clearance between
facilities. This API practices requires that the design load
for floating platform is 100yr, return period wave height
combined with associated wind and current [3,4].
To achieve those objectives, the mooring analysis will
determine:
- Recommended mooring pattern and vessel position.
Hawser configuration (length, diameter, breaking load)
- Require length of mooring line out of the fairlead
- Initial line tension
- Limiting environment for storm conditions (100-YRP)
- Results comparison of line tension, TLP offset, and
clearance with and without TH1 and TH2 mooring lines
to ensure that the system is within acceptable limit for
both conditions.
In this paper, reliability analysis will provide
reliability index (β) of design recommendation whether
TH mooring lines are required or could be eliminated.
This analysis will cover the presence of uncertainty in its
structural capacity and the environmental load that occur
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- 𝑓𝑓𝑥𝑥 , 𝑓𝑓𝑦𝑦 , and 𝑚𝑚𝑧𝑧 are the drag force in the x- and ydirections and moment about z- direction
- 𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 , 𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 and 𝐶𝐶𝑦𝑦𝑦𝑦𝑦𝑦 are the surge, sway and yaw
drag coefficients for the current or wind direction
relative to the low frequency vessel heading
- 𝜌𝜌 is the water density (for current) or air density (wind)
- 𝑣𝑣 is the relative velocity of the sea or air past the vessel

[5]. Therefore, we can assess the probability of failure in
this system and know how secure the system is.

2 Study Cases
2.1 Mooring analysis

For the AWB, wind and current drag coefficients,
were used from the vessel’s data [7]. The drift forces and
vessel motions were obtained by a hydrodynamic analysis
using MOSES computer program.
For the TLP, wind and current drag coefficients also
used from the TLP data. TLP hydrodynamic motions
RAOs and Quadratic Transfer functions are generated by
a hydrodynamic analysis using MOSES. The TLP actual
mechanical properties (actual tendons and riser tensions)
are given by TLP data. The tendons and risers’ tensions
are used to define the TLP motions and offsets, but it is
not the intention of this paper to verify the tension in the
riser and tendons.

To evaluate the proposed mooring system of the AWB at
the north face of the TLP, we have run a mooring analysis
following the API RP 2 SK recommendations. The
mooring analysis has been performed with the computer
program ORCAFLEX from Orcina using a coupled model
of the TLP and the AWB.
There are various loading mechanisms acting on a
moored floating vessel [1]. For this study, the excitation
forces caused by current are assumed temporarily
constant, with spatial variation depending on the current
profile and direction with depth. Wind loading is taken as
constant, at least, in initial design calculations, though
gusting can produce slowly varying responses. Wave
forces result in time-varying vessel motions in the six
rigid body degrees of freedom of surge, sway, heave, roll,
pitch, and yaw [2]. This illustration as depicted in Fig. 1.

2.2 Reliability analysis
To assess probability of failure of the recommended
design, we performed reliability analysis using Monte
Carlo Simulation [5]. This analysis is used to cover
numerous sources of uncertainty in the load and resistance
related parameters of a designed structure. (See Fig. 2
below).

Fig. 1. Environmental forces on a moored vessel

The drag loads due to translational velocity of the sea
and air past the vessel are calculated using the standard
OCIMF method outlined below [6]. This method
calculates the surge, sway, and yaw drag loads on a
stationary vessel. ORCAFLEX extends this to a moving
vessel by replacing the current (or wind) velocity used in
the OCIMF method with the relative translational velocity
of the current (or wind) past the vessel. More precisely,
the relative velocity is that of the current (or wind),
relative to the low frequency primary motion of the
vessel, at the current (or wind) load origin. In other words,
the relative velocity includes the current but not the
waves, and it includes the low frequency primary motion
of the vessel, but not the wave frequency motion or the
superimposed motion.
The drag loads due to surge and sway relative velocity
are calculated as given by the following OCIMF
formulae.
1
𝑓𝑓𝑥𝑥 = 𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 . 𝜌𝜌|𝑣𝑣|2 𝐴𝐴𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
2
1

Where:

𝑓𝑓𝑦𝑦 = 𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 . 𝜌𝜌|𝑣𝑣|2 𝐴𝐴𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
2
1

Fig. 2. Load and resistance distribution

Where the uncertainties in the load and resistance
variables are expressed in the form of the probability
density functions, we can express the measure of risk in
terms of the probability of the failure event or P(R<S) as
this formula:
𝑝𝑝𝑓𝑓 = 𝑃𝑃(𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓) = 𝑃𝑃(𝑅𝑅 < 𝑆𝑆)
∞ 𝑠𝑠
(2)
= ∫0 [∫0 𝑓𝑓𝑅𝑅 (𝑟𝑟)𝑑𝑑𝑑𝑑]𝑓𝑓𝑆𝑆 (𝑠𝑠)𝑑𝑑𝑑𝑑
∞
= ∫0 𝐹𝐹𝑅𝑅 (𝑠𝑠)𝑓𝑓𝑆𝑆 (𝑠𝑠)𝑑𝑑𝑑𝑑
Where 𝐹𝐹𝑅𝑅 (𝑠𝑠) is the Cumulative Distribution Function of
R evaluated at s. The probability of failure in terms of the
safety index can be obtained as:
(3)
𝑝𝑝𝑓𝑓 = Φ(−𝛽𝛽) = 1 − Φ(β)
Load parameter is constant, and the resistance parameter
is based on line tension minimum breaking load (MBL).
The event failure is when loads occur on the line are
greater than its capacity. So, the performance function [5]
is written as:

(1)

2

𝑚𝑚𝑧𝑧 = 𝐶𝐶𝑦𝑦𝑦𝑦𝑦𝑦 . 𝜌𝜌|𝑣𝑣| 𝐴𝐴𝑦𝑦𝑦𝑦𝑦𝑦
2

2
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ൌ(𝑅𝑅, 𝑆𝑆) = 𝑅𝑅 − 𝑆𝑆     ሺͶሻ
We performed 50 simulations to assess distribution of the
MBL percentage for each simulation.

software is performed for the coupled model of TLP and
AWB (see Fig.4).

2.3 Methodology
The step of this study is shown in flowchart Fig. 3 below.

Fig. 4. Coupled model of TLP and AWB

The analysis results present the maximum tension in the
vessel and TLP mooring lines, the vessel and TLP offset
and motions as well as the clearance between the two
vessels. The tendon and riser tensions are excluded.
The model has been validated by checking its stability
and response frequency in regular waves.
From the analysis, it is recommended to change the
AWB mooring lines connected to the TLP with new
IWRC 54mm wires with MBL 174 tonnes from EEIPS 38
mm wires with MBL 90 tonnes [9].
After this replacement in the mooring properties to
increase strength, we compared the results using dynamic
analysis with and without TH1 & TH2 lines for intact and
damaged condition. The criteria which been compared is
the maximum line tension, TLP offsets and clearance
between two vessels.

Fig. 3. Flowchart of the study

Mooring analysis performed for intact and damaged
condition using API recommendation for dynamic
analysis. For intact condition, dynamic analysis safety
factor for tension limit is 60%, and offset limit is 3% water
depth. For damage condition, it is 80% MBL and 5%
water depth. The horizontal clearance recommendation
between facilities is 10 m for both operating and storm
condition [3].

3 Results and Discussion
3.1 Mooring analysis Results
The simulations are performed for eight different
environmental heading cases as shown in Table 1 [8].
Table 1. Environmental heading cases, 100YRP

3.1.1 Line Tension
Results comparison between line tension for each
condition show in figures below. The vertical coordinate
represents value of the line tension in tonnes and
horizontal coordinate represent each environmental
heading cases. Results for analysis where TH lines are
included is connected by continuous lines and for
condition where TH lines are excluded is connected with
dotted lines.
For intact condition, the graph shows the line tension
comparison for mooring lines connected to the north of
vessel (D1 – D4) as shown in Fig.5, and for hawser lines
(H1 – H4) which connect the vessel to the TLP as shown
in Fig.6 below.

For each dynamic analysed case, a time domain
simulation is performed with 3-hour duration each and a
time step of 0.1-s [1]. The analysis using ORCAFLEX
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Fig. 5. D1 – D4 line tension comparison, intact condition

Fig. 7. D1 – D4 line tension comparison, Damaged condition

Fig. 6. H1 – H4 line tension comparison, intact condition

Fig. 8. H1 – H4 line tension comparison, Damaged condition

From the graphs above, we see that there is no
Whilst for damaged condition is shown in Fig.7 and
significant
effect to the line tension for intact or damaged
Fig.8. For these graph, zero (0) value of the line tension
condition, whether TH lines is included or excluded.
means condition for the failed line which occur at
Detailed results for both conditions shown in Table 2
different lines depends on each environmental heading
below.
case.
Table 2. Line tension results comparison, with and without TH1&TH2
ŶǀŝƌŽŶŵĞŶƚ
,ĞĂĚŝŶŐ
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EŽƌƚŚ
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ĂŵĂŐĞĚ
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Ϯ Ϯ

ŝŶƚĂĐƚ
ĂŵĂŐĞĚ

^ŽƵƚŚ

Ϯ Ϯ

ϰ ϰ

ŝŶƚĂĐƚ
ĂŵĂŐĞĚ

ϰ ϯ

^ŽƵƚŚtĞƐƚ ŝŶƚĂĐƚ
ĂŵĂŐĞĚ
tĞƐƚ

ϰ ϰ

ŝŶƚĂĐƚ
ĂŵĂŐĞĚ

ϰ ϰ

EŽƌƚŚtĞƐƚ ŝŶƚĂĐƚ
ĂŵĂŐĞĚ

ϯ ϯ

ϯ ϯ

ϳϴ͘ϴ ϳϴ͘Ϯ ϰϱ͘ϯй ϰϰ͘ϵй

Ϯ͘Ϯϭ

ϭ͘ϲϳ

Ϯ͘ϮϮ

Ϯ͘ϬϬ

ϰ ϰ

ϴϳ͘ϵ ϴϲ͘Ϯ ϱϬ͘ϱй ϰϵ͘ϲй

ϭ͘ϵϴ

ϭ͘Ϯϱ

Ϯ͘ϬϮ

ϭ͘Ϯϱ

Ϯ
ϭ
Ϯ
ϭ
ϰ
ϯ

Ϯ
ϭ
Ϯ
ϭ
ϰ
ϯ

ϲϵ͘ϰ
ϲϳ͘ϲ
ϳϳ͘ϴ
ϴϳ͘ϭ
ϱϳ͘ϭ
ϲϮ͘ϴ

ϲϳ͘ϱ
ϲϰ͘ϱ
ϳϲ͘ϰ
ϴϱ͘ϲ
ϱϱ͘ϲ
ϲϭ͘ϯ

ϯϵ͘ϵй
ϯϴ͘ϴй
ϰϰ͘ϳй
ϱϬ͘Ϭй
ϯϮ͘ϴй
ϯϲ͘ϭй

ϯϴ͘ϴй
ϯϳ͘ϭй
ϰϯ͘ϵй
ϰϵ͘Ϯй
ϯϭ͘ϵй
ϯϱ͘Ϯй

Ϯ͘ϱϭ
Ϯ͘ϱϳ
Ϯ͘Ϯϰ
Ϯ͘ϬϬ
ϯ͘Ϭϱ
Ϯ͘ϳϳ

ϭ͘ϲϳ
ϭ͘Ϯϱ
ϭ͘ϲϳ
ϭ͘Ϯϱ
ϭ͘ϲϳ
ϭ͘Ϯϱ

Ϯ͘ϱϴ
Ϯ͘ϳϬ
Ϯ͘Ϯϴ
Ϯ͘Ϭϯ
ϯ͘ϭϯ
Ϯ͘ϴϰ

Ϯ͘ϬϬ
Ϯ͘ϬϬ
ϭ͘Ϯϱ
Ϯ͘ϬϬ
ϭ͘Ϯϱ

ϰ
ϯ
ϰ
ϯ
ϰ
ϯ
ϯ
ϰ

ϯ
ϯ
ϰ
ϯ
ϰ
ϯ
ϯ
ϰ

ϱϳ͘ϯ
ϱϵ͘ϴ
ϲϯ͘ϴ
ϲϴ͘ϲ
ϳϬ͘ϳ
ϴϭ͘Ϯ
ϲϵ͘ϯ
ϴϯ͘ϰ

ϱϯ͘ϴ
ϱϴ͘ϱ
ϱϵ͘ϱ
ϲϲ͘ϭ
ϲϵ͘ϱ
ϳϵ͘ϱ
ϲϴ͘Ϯ
ϳϵ͘ϰ

ϯϮ͘ϵй
ϯϰ͘ϯй
ϯϲ͘ϳй
ϯϵ͘ϰй
ϰϬ͘ϲй
ϰϲ͘ϳй
ϯϵ͘ϴй
ϰϳ͘ϵй

ϯϬ͘ϵй
ϯϯ͘ϲй
ϯϰ͘Ϯй
ϯϴ͘Ϭй
ϰϬ͘Ϭй
ϰϱ͘ϳй
ϯϵ͘Ϯй
ϰϱ͘ϲй

ϯ͘Ϭϰ
Ϯ͘ϵϭ
Ϯ͘ϳϯ
Ϯ͘ϱϰ
Ϯ͘ϰϲ
Ϯ͘ϭϰ
Ϯ͘ϱϭ
Ϯ͘Ϭϵ

ϭ͘ϲϳ
ϭ͘Ϯϱ
ϭ͘ϲϳ
ϭ͘Ϯϱ
ϭ͘ϲϳ
ϭ͘Ϯϱ
ϭ͘ϲϳ
ϭ͘Ϯϱ

ϯ͘Ϯϯ
Ϯ͘ϵϳ
Ϯ͘ϵϮ
Ϯ͘ϲϯ
Ϯ͘ϱϬ
Ϯ͘ϭϵ
Ϯ͘ϱϱ
Ϯ͘ϭϵ

Ϯ͘ϬϬ
ϭ͘Ϯϱ
Ϯ͘ϬϬ
ϭ͘Ϯϱ
Ϯ͘ϬϬ
ϭ͘Ϯϱ
Ϯ͘ϬϬ
ϭ͘Ϯϱ

The worst results as show in table 2 above, is the
maximum line tension occurs at line D4 with 50.5% MBS
for damaged (1-line failure) condition.

This worst case occurs when the system takes an
environmental force from north direction. All mooring
lines tension safety factor are satisfied with the new lines.
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3.1.2 TLP Offset and Clearance

vessel and TLP. The offset for intact and damaged
condition as shown in Fig. 9 below.

We compared the TLP offset performances due to impact
of the mooring lines and the separation distance between

d>WK&&^d/EddKDWZ/^KE

d>WK&&^dD'KDWZ/^KE
ϲϬ

ϰϬ
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EŽd,ϭΘd,Ϯ

tͲ 
tŝƚŚd,

>ŝŵŝƚϱй

EŽd,ϭΘd,Ϯ

Fig. 9. TLP offsets comparison for Intact and Damaged condition

The maximum TLP offset occurs in the 100 YRP
conditions from South, with and without TH lines where
the offset reach 28m to North. This number almost
exceeding the acceptance criteria (3% limit) 30 m for
intact condition.

The minimum clearance comparison for both intact
and damaged condition shown in Fig.10 below. The
analysis asses the minimum separation distance between
vessel surfaces during time simulation.

d>Wͬt DŝŶŝŵƵŵůĞĂƌĂŶĐĞŽŵƉĂƌŝƐŽŶ

Ϯϭ͘ϬϬ
ϮϬ͘ϬϬ

/ŶƚĂĐƚ
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d,ϭΘd,Ϯ

ϭϴ͘ϬϬ
ϭϳ͘ϬϬ

ĂŵĂŐĞĚ

ϭϲ͘ϬϬ
ϭϱ͘ϬϬ

ĂŵĂŐĞĚEŽ
d,ϭΘd,Ϯ
E

E



^

^

^t

t

Et

Fig. 10. AWB/TLP Clearance results comparison

Minimum clearance occurs when TH lines is included
during damaged condition, the minimum separation
distance recorded at 15.7 m when system took an
environmental force coming from East direction.
Although this result still satisfied the API acceptance
criteria 10m. The effect of the TH lines on the TLP offset
is practically quasi – static and the TLP may therefore

operate with the AWB connected and with a watch to the
offset in case of strong southerly current. From the tension
results, TLP offset and clearance results, we found that
there is no significant effect of the TH1 & TH2 lines for
the mooring lines system. Therefore, we can ignore the
option to replace or repair those lines. However, the
minor change of the vessel’s mooring properties is needed
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The K – S test given the two parameters for normal
distribution as mean (𝜇𝜇𝐸𝐸 ) = 0.684 m, and standard
deviation (𝜎𝜎𝐸𝐸 )=0.313 m. From this distribution
parameter, we generated 50 random northerly wave
height data (see Fig.13) to run on the simulation using
MATLAB application.
Mooring analysis using ORCAFLEX simulation
generated 50 simulations with 50 generated wave height
data as load parameter. The results will be 50 MBS (%)
data of line D4 from the recommended design.

to improve line tension capacity. The maximum line
tension occurred in line D4 for damaged condition in case
of strong northerly environmental forces.
3.2 Reliability analysis Results
In this study, we performed 50 Monte Carlo simulation to
assess probability of failure from line D4 as
representation from the recommended design. The wave
height variable acted as load parameter while Minimum
Breaking Load (MBL) of the line acted as resistance
parameter with no safety factor applied (safety factor = 1).
50 random northerly waves variable were developed
using Kolmogorov – Smirnov (K – S) test [5]. The K – S
test compares the observed cumulative frequency and the
CDF of an assumed theoretical distribution. The analysis
conducted using ORCAFLEX simulation for dynamic
mooring analysis in damaged condition without
TH1&TH2 lines. The failure criteria meet simply when
the load is greater than line D4 capacity (%MBS > 1).
From the observed data (see Fig.11), normal
distribution is closest (see Table.3) compared to data with
level of significance factor 15%.

Fig. 12. Generated waves data for simulation

From the simulation results (see Table.4), it is found
that none of the trials resulted in failure of the line, giving
the corresponding probability of failure to be zero. This
would happen when the number of simulation (N) is
relatively small (below 100 simulation). The maximum
MBS result occurs in trial no.39 with 48% MBS.
As there is no failure occur in the simulations, we still
managed to calculate the probability of failure by analyse
the PDF of MBS results (see Fig). The results data is
closest (see table) to lognormal distribution based on the
K-S test with level of significance factor reach 15%.
Fig. 11. North wave height observed data PDF

Table 3. 50-simulation results

The observed wave height data is a
height (H) and periode (T) data with
relation as shown in this formula.
𝑇𝑇 = 1.9308𝐻𝐻 + 2.9198
(5)
Table 4. K – S test result distribution

ŝƐƚƌŝďƵƚŝŽŶ
EŽƌŵĂů
ZĂǇůĞŝŐŚ
'ƵŵďĞůDĂǆ
>ŽŐŶŽƌŵĂů

<ŽůŵŽŐŽƌŽǀ^ŵŝƌŶŽǀ
ZĂŶŬ
E
Ϭ͘ϭϭϯϳ
Ϭ͘ϭϭϱϮϰ
Ϭ͘ϭϰϯϲϮ
Ϭ͘ϭϲϮϱϴ

ϭ
Ϯ
ϯ
ϰ
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The reliability index shows a very large value in
offshore platforms reliability criteria [10] with very small
probability of failure (below 10-7) on line D4 for damaged
condition without TH1 & TH2 lines.

4 Conclusions
To verify the mooring performances of an
Accommodation Working Barge on Tension Leg
Platform in Makassar Strait, this study has found that.
1) For the mooring configuration, all safety factors are
verified with and without TH lines with
recommendation to change the AWB mooring lines
connected to the TLP with new IWRC 54mm wires
with MBL 174 tonnes from EEIPS 38 mm wires with
MBL 90 tonnes. This change aimed to increase break
capacity when the storm 100YRP occurs. It is
advised to set the vessel wire loose (about 2m) when
the storm occurs.
2) In the 100 YRP storm conditions, the line tension
limit, TLP offset, and clearance between two vessels
satisfied all the API criteria.
3) The maximum tension limit occurs in line D4 (87.9
tonnes / 50.5%MBS) for strong northerly
environmental forces during 1-line failure condition.
The maximum TLP offset is 27.89 m in case of strong
southerly current, and the minimum clearance meet
API criteria (>10m) which is 15.7 m when easterly
environmental forces occur.
4) Based on the mooring analysis, the effect of the TH
lines on the system performances is practically nonsignificant. Therefore, the recommended design
should proceed without TH1&TH2 lines.
5) This study assesses reliability index of the
recommended design using Monte Carlo simulation.
The system has very high reliability index (14.68)
with probability of failure below 10-7.

Fig. 13. Line MBS (%) PDF
Lognormal distribution can be used to theoretically represent
line D4 tension MBS data with parameter:
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Standar Deviation 𝜉𝜉𝑀𝑀𝑀𝑀𝑀𝑀 = 0.06684

𝜆𝜆𝑀𝑀𝑀𝑀𝑀𝑀 = −0.98095

Table 5. K-S Test on MBS results

From the above PDF, probability of failure (P f) of D4
as representative from the recommended mooring design
can be calculated using the curve area where 1 ≤
%𝑀𝑀𝑀𝑀𝑀𝑀 < ∞. The area will be calculated using following
formulae.
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Then we calculate the probability of failure on line D4 as
shown in calculation below:
𝑝𝑝𝑓𝑓 = 𝑃𝑃(%𝑀𝑀𝑀𝑀𝑀𝑀 ≥ 1)
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Using the equation (3), the reliability index is calculated:
𝛽𝛽 = Φ−1 (Φ(14.676))
𝜷𝜷 = 𝟏𝟏𝟏𝟏. 𝟔𝟔𝟔𝟔𝟔𝟔
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