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Abstract: In this work, three basic approaches for removing offshore facilities-piece small, piece large and single lift
methods were considered and applied to six different platforms (A, B, C, D, E and F) using data obtained from Proserv
Offshore. The aim is to ascertain the decommissioning costs, salvage values and the onshore real value of each platform in the
future when decommissioning will take place. The decommissioning cost for piece large obtained was used to generate piece
small and single lift decommissioning costs exploiting analytical method/using relevant relations. The annual interest rate was
derived from the data which was provided for 2010 and 2014 and the future decommissioning costs for each method was
estimated for all the six platforms. The decommissioning costs (in million US dollars (M$)) for the six platforms A, B, C, D, E
and F with respective weights 2012, 15128, 42100, 54660, 112392 and 130178 tons for piece small method are respectively
25.1, 164.5, 851.7, 1321.3, 5051.4 and 6196.5. The salvage values (in M$) for these platforms using the piece small method
are 105.76, 217.87, 468.04, 570.64, 1099.47 and 1169.77 respectively while the onshore real values after decommissioning are
80.66, 53.37, -383.66, -750.66, -3951.93 and -5026.73. Results were also obtained for the other two methods. Comparing the
results of the different methods it was observed that the most appropriate decommissioning option for Nigeria offshore is piece
large with decommissioning cost, salvage Value and onshore real value of 16.7 M$, 100.2 M$ and 83.5 MS$ respectively for
platform A.
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than 20 tons but not more than 5000 tons. It can allow re-use
of assemblies up to the size of complete module. Single lift
being the third option is the removal of the platform topsides
as a single entity, with the jacket also being removed in a

end of their life of operation. It is a huge process that can last similar manner. With thi's approach, there 'is high tendency
several years. In 2009, Minerals Management Service for the full platform topsides to be reused in a new place or

(MMS) realises that all the platforms located in the pacific assembli.es up to module size could be re-used after
outer continental shelf (POCS) will reach the end of their dismantling in the 'sh(')re _[1]' L .

useful life between 2015 to 2030 time period at which point Before decommissioning activities is embarked upon, it is
they must be decommissioned and either removed or pertinent to ensure that the platform is fully ready for pick by
transferred to alternate use. Piece-small method of the Heavy Lift Vehicle (HLV). For this to be achieved, where
decommissioning is defined to involve breaking down of drilling rig is installed, it must be remoYed, top§ide module
offshore platforms in smaller sections not greater than 20 should be ready for removgl, the processing equipment must
tons [1]. This option limits the size of components that can be be free of hydrocarbon ﬂ1'11ds and the d.eck has to ready to be
decommissioned for either re-use or re-sale. Piece large dctached from the steel jacket [2]. Different approaches to

involves the removal of offshore platform in sections greater decommissioning and the d'ecommlssmnlng O_f large offshgre
structures as well as legal issues and regulations concerning

1. Introduction

Decommissioning of offshore platform is the partial or
complete removal and disposal of outdated installations at the



12 Saturday Ebigenibo Genuine and Amusat Waheed Olaide: Comparative Economic Analysis of
Offshore Platform Decommissioning Methods

decommissioning have been investigated [3-7]. The
deducibility of decommissioning costs / assignment of
decommissioning responsibility and other relevant issues
concerning decommissioning have also been considered [8].
Legal considerations for offshore oil and gas based
infrastructure decommissioning have been addressed, also,
reliable and innovative approach for decommissioning have
been presented [9-10].

Platform decommissioning need approval from regulatory
agencies and a number of issues associated with
decommissioning alternatives. California Natural Resources
Agency initiated 3-phase process to investigate issues on
decommissioning alternatives together with the costing
analysis [11]. Decommissioning costs are high and
decommissioning cost estimations have been carried out [12].
Also, means of reusing offshore jacket platforms have been
studied and presented [13]. Burns and McDonnell [14]
posited that offshore facilities location that resulted in the
greatest total distance should be considered as part of the
basis of the decommissioning cost estimates. There are also
studies concerning leaving offshore platforms as reefs for the
natural habitat instead of decommissioning [15-16]. As the
age of an offshore structure increases its structural integrity
decreases and chances of failure set in unless it is properly
maintained [17]. Thus, there is need to decommission
platforms quickly and reuse as many parts as possible. But at
present, no decommissioning has been carried out in the
Nigerian oil and gas sector and cost implications associated
with different decommissioning methods are not available.
This work thus seeks to provide such relevant information for
the nearest future.

2. Materials and Methods

The most cost-effective method for decommissioning
operations that could be applicable to six different platforms
in Nigeria is sought. Data about decommissioning is first
obtained from the field for different platforms and applied to
the platforms considered based on the total weight (in tons)
of the platforms. The data is obtained for two different years
(2010 and 2014) and the annual increase in decommissioning
cost is estimated. The decommissioning cost for a future time
is estimated based on the annual increase in
decommissioning cost. The data available in one
decommissioning method is transferred to the other
decommissioning methods using basic assumptions and
information obtained from those with good experience in
decommissioning operations.

2.1. Decommissioning Data from the Field

The six platforms considered are in the Eastern operational
zone of Nigeria but here represented with letters A, B, C, D,
E and F. Cost of decommissioning from piece large method
for the years 2010 and 2014 were obtained [18] for six
different fields outside Nigeria which total weight fall in the
category of the six fields considered in this research and are
presented in Table 1.

Table 1. Input decommissioning data per platform.

Decommission Cost M$

Platform Platform weight (ton) Year
2010 2014

LA 2012 12.0 16.7
II,B 15128 29.6 344
111, C 42100 67.9 73.9
1V, D 54660 80.3 90.1
V,E 112392 149.6 173.6
VL F 130178 155.9 184.7
2.2. Data Analysis

The data presented in Table 1 is the cost of platform
decommissioning using piece large (PL) method. Platform
weights in tons and their corresponding decommissioning
costs are provided. The corresponding costs in piece small
(PS) and single lift (SL) methods are to be derived from this
data. This is the first task. Subsequent analysis involves
projecting the decommissioning cost in in the next future
where actual decommissioning will take place in some of the
platforms considered. The different decommissioning costs
are then compared to see the kind of decommissioning costs
that will be economically viable for the different platforms
and to ascertain the decommissioning costs to be incurred
when the platforms considered and similar platforms will be
decommissioned in the future.

ABB [1] propounded the following tonnage limits for
different decommissioning options:

Piece small (PS) - x < 20 tons (1)
Piece large (PL) - 20 <x < 5000 tons )
Single lift (SL) - 5000 <x < 48,000 tons 3)

where the term x represents the possible tonnage of platform
applicable  to  decommissioning  methods. Other
considerations arising from probable severity of damage in
each decommissioning option includes:

Piece small (less damage) - 5% loss; Piece large (moderate
damage) - 10% loss and Single lift (more damage) - 20%
loss. Using proprietary information from the agency who has
been involved in decommissioning right from the onset
informs the following basic assumptions:

i. Using piece small when the load is less than 20 tons, 0.5%
of the cost per ton is incurred on each additional crane trip

ii. If the load is less than 48,000 tons, using a single lift
should incur additional cost of 10% of that of piece large
decommissioning cost

iii. For load greater than 48,000 tons, the cost for single lift
is 90% of piece large value.

Thus, the decommissioning cost for PS when the load is
greater than 20 tons derived from PL decommissioning cost
is given by Equation (4),

Cps= CpL+ {1% * Cpr * Np * L} “4)
where Cpp is
decommissioning

decommissioning cost for PL, Cpg is
cost for PS, Cpr is the required
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decommissioning cost per ton, Nt is the number of trips and
L is the load (in tons). In the same vein, cost for SL option
for the load less than 48,000 tons will be 10% higher as a
result of factors like cost of hiring crane, technical know-how
among others. Whereas for load above 48,000 tons, there will
be a reduction factor of 0.9 compared to piece large
decommissioning cost. The SL decommissioning cost
derived from PL cost for the two cases are given in Equations
(5) and (6) respectively:

CSL: 1'1CPL (5)
CSL: O.9CPL (6)

where Cgp is the SL decommissioning cost. Cost incurred in
decommissioning a given offshore platform (DC) equals to
the predetermined 15% cost of the platform (PC);

DC =0.15 PC (7)

Thus, the cost of each platform obtained from the
decommissioning cost value available is in the form;

DC

The platform salvage values (SV) are taken as 95%, 90%
and 80% of platform costs for piece small, piece large and
single lift respectively based on the damage values provided.
Platform onshore real value (ORV) and salvage value after
decommissioning are related as,

ORV = SV — DC 9)

The decommissioning cost in the future (2030 in this case)
can be obtained from the present value in the form,

FV=PV(1 +r)" (10)

where FV is the future value, PV is the present value, r is
annual interest rate (%), n is duration (years). The annual
interest rate is obtained from the decommissioning cost data
for 4 years as,

r:{%}m -1 (11)

DCz010

The analysis was applied to the data provided in Table 1
and most suitable decommissioning method for the different
platforms is presented in the results in the next section.

3. Results and Discussion

The decommissioning costs for the six platforms using the
PL method as presented in Table 1 are transferred to PS and
SL decommissioning costs and the three sets of results are
presented in Figure 1. The PS decommissioning cost is the
highest for all the platforms. It dwarfs the other
decommissioning costs. Comparison between the PS and PL
decommissioning costs is presented in Figure 2 for the
purpose of clarity. The PS decommissioning cost is suitable
for loads below 20 ton but the least platform weight

considered here is 2012 ton hence the decommissioning cost
derived from the PL cost values are very large.
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Figure 1. Comparison of PS, PL and SL decommissioning costs.
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Figure 2. Comparison of PL and PS decommissioning costs.

Table 2. General comparison of PS, PL and SL decommissioning costs.

Platform Platform weight  Cost for Piece Cost for Single
(ton) large (M$) Lift (M$)

A 2012 16.7 18.37

B 15128 34.4 37.84

C 42100 73.9 81.29

D 54660 90.1 81.09

E 112392 173.6 156.24

F 130178 184.7 166.23

The decommissioning costs for PL and SL methods are
comparable as shown in Table 2. SL decommissioning is
suitable for platform weight greater than 48000 ton. Thus,
from Table 2, the decommissioning cost using single lift
method is higher than the PL method for platforms A, B and
C where the platform weights are each less than 48000 ton.
For platforms D, E and F where the platform weights are
each greater than 48000 ton, the single lift method is more
economical to apply as the decommissioning cost associated
with the single lift method is lower for each of the platforms.

The worth of platform at the time of decommissioning
which is referred to as platform Cost (PC) and the Salvage
Value for the three decommissioning methods are provided in
Table 3.

Table 3. Comparison of salvage value for PS, PL and SL.

Platform Platform SV for PS SV for PL SV for SL
cost (M$) (M$) (M$) (M$)

A 111.33 105.76 100.2 89.06

B 229.34 217.87 201.4 183.47

C 492.67 468.04 443 .4 394.14

D 600.67 570.64 540.6 480.54

E 1157.34 1099.47 1041.6 925.87

F 1231.34 1169.77 1108.2 985.07
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The platform costs depends on the weight of the
platforms and hence the values increases from platform
A to F. PS method of decommissioning enables large
quantity of recyclable materials ranging from high grade
steel to other machinery to be in good shape for re-use,
hence PS decommissioning methods provides the highest
salvage values. But the real values of platform at the
shore after decommissioning referred to as onshore real
value (ORV) for piece small method is not economical as
it demands high decommissioning cost as shown in
Figure 3. Hence, the PS decommissioning method not
recommended for any of the platforms considered. Using
the PL and PS methods, substantial asset values could be

obtained.
2000
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Figure 3. Comparison of ORV for PS, PL and SL decommissioning methods.

The onshore real values are shown distinctively for
platforms A and F in Figures 4 and 5. For platform A where
the platform weight is low, the ORV for the PS method is
greater than that of the SL method but smaller than that of the
PL method. For platform F, the PS method gives negative
ORYV while those of the other two methods are comparable
but the PL method gives higher value.
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Figure 4. Comparison between onshore real value for PS, PL and SL in
platform A.
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Figure 5. Comparison between onshore real value for PS, PL and SL in
platform F.

4. Conclusion

In this study, three decommissioning methods (piece small,
piece large and single lift) were applied to six existing
platforms in Nigeria using decommissioning cost data from
Proserv offshore for two different years to ascertain the
decommissioning costs, salvage values and the onshore real
value of each platform in the future when decommissioning
will take place. It was observed from the results that piece
large is the most economically feasible method for Nigeria
situation followed by single lift option. The piece small
method gives the highest salvage value but gives extremely
high decommissioning cost values for five of the platforms.

No decommissioning of offshore platforms has taken place
in Nigeria so far, but the results obtained in this work will
give platform owners relevant information, especially
decommissioning costs they will incur in the future and
hence properly plan ahead. This work did not consider
limitations and the impacts of different decommissioning
options on the environment. Thus, further research is
required to give detail account of limitations surrounding
different decommissioning options. Also, the relative impacts
on the environment with the usage of the different
decommissioning methods need to be investigated.
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