
REDUCING COSTS
WITHOUT AFFECTING PRODUCTION

Well-intentioned maintenance budget cuts often lead to reliability 
problems and production deferments, because it is hard to predict 
how maintenance changes affect future output. 

Now there is an alternative.

www.mach10ltd.com



The oil and gas industry has experienced significant pressures over the past years. A prolonged 
period of high oil prices has been followed by a collapse over a relatively short period mainly 
because the global oil market was oversupplied. In an attempt to preserve cashflow, many of 
the cost reduction programs are focusing on short-term expenditure reductions by cutting non-
essential costs such as travel, minimizing inventories, postponing maintenance, deferring asset 
rejuvenation, and renegotiating service contracts. However, with the current focus on short-term 
actions and the ‘easy’ procurement savings achieved, the industry faces key questions: “Where 
will additional cost savings come from?” or “How sustainable are further rate reductions likely to 
be?”. The method proposed by MACH10 to identify and implement sustainable cost savings applies 
a probabilistic approach based on previous experience and data in order to predict the future 
performances of the asset and assess the consequences of each saving initiative. The target is to 
identify a path to more efficient operations.

The main problem that manag-
ers of Oil&Gas companies are fac-
ing since the oil price collapse is 
the identification of sustainable 
cost saving initiatives. Minimizing 
inventories, postponing mainte-
nance, and deferring asset reju-
venation have all the intrinsic risk 
of generating false savings. Initial 
cost reductions are often followed 
by a drop in asset reliability that 
requires additional investments to 
be recovered.  
Postponing maintenance could 

generate increasing failure rates, 
minimizing inventories could 
have the adverse effect of rising 
the MTTR (Mean Time To Repair). 
To identify the above risks and 
define a sustainable plan of saving 
initiatives, MACH10 uses a tool 
based on RAM analysis (Reliability, 
Availability and Maintainability 
analysis).
A RAM model has the capability to 
predict the plant performance 
in the future and to simulate the 
effect of saving initiatives over 

the required timeframe with high 
accuracy. 
MACH10 already performed 
this type of analysis for several 
customers; previous projects 
demonstrate a high degree of 
accuracy of such approach. In the 
present brochure we will show the 
potential outcome of our analysis 
for a gas injection platform for 
EOR and the effects of some cost 
saving initiatives in a timeframe of 
20 years.

Introduction



The platform is designed with 
three compressor trains each 
composed by a centrifugal com-
pressor and a gas turbine driver. 
Train 1&2 have 25% capacity re-
spectively while Train 3 contrib-
utes by 50% of the total flow.
The processing systems included 
in the study are: Gas Compressor 
Train 1&2 (2x25%); Gas Compres-
sor Train 3 (1x50%); Instrument/
Plant Air System; Nitrogen Sys-

tem; Fresh Water System; Fuel Gas 
System; Flare System; Drain Sys-
tem; Power Supply (normal and 
emergency). The model includes 
the scheduled maintenance and 
inspections of the critical equip-
ment (gas injection compressors 
and gas turbines), the asset-wide 
planned maintenance, the com-
position of the maintenance staff, 
the terms of OEM service agree-
ments (i.e. mobilization time) and 

the spare parts inventory (in-
cluding but not limited to how 
the parts are made available on 
site, the replenishment time, the 
min and max quantity in stock 
and unit cost). All of the above 
data have been extracted by the 
Company CMMS and validated 
by dedicated review sessions 
with the Company managers 
and engineers.

Study Basis

Study Targets
The study assesses the mainte-
nance plans, the spare parts stock 
composition, and the mainte-
nance staff and provides advice 
on how to achieve savings with 
no or limited impact on produc-
tion efficiency. But on top of this, 
the tool has a key role simulating 
the cost saving initiatives drawn 
by the Customer and testing them 
over a 20-year timeframe.  
The most value-adding feature is 
the capability of identifying eco-
nomic and production-related 
consequences of operating strat-
egy changes and budget cuts. 
In addition, the assessment over 
20 years discloses the long term 
effects of cost cuts revealing the 
false savings that achieve a re-
duction of costs in the very short 
term but have bad operating and 
economic consequences over the 
medium- and long-term and on 
the asset integrity.

 

Figure 1 - Gas injection platform schematic.

Figure 2 - Spare parts inventory value.
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Figure 3  - Monthly production efficiency.

Expected Performance

The first step of the study is to cal-

culate the expected performanc-

es of the platform. The software 

predicted an overall mean pro-

duction efficiency of 90.3% and a 

mean gas flow of 361.2 MMSCFD. 

The monthly data of production 

efficiency is shown in Figure 3, 

where the small production drop 

spikes are due to the compressor 

trains’ planned maintenance and 

the deepest spikes occur during 

asset-wide maintenance. Before 

undertaking to the economic 

analysis, the plant performance 

predicted by the model has been 

validated versus the past recorded 

performance. The model demon-

strates excellent accuracy; the 

expected production efficiency, 

which is the key process parame-

ter, lies within the area defined by 

the previous performances of the 

asset (see Figure 4).

Production Loss Contributors

In order to identify areas for drill-

down and to focus the study ef-

fort on payable results, it is cru-

cial to understand which systems 

and components bring the main 

contribution to production loss. 

Figure 5 shows the platform sys-

tems that are responsible for the 

production efficiency gap and by 

how much. A similar analysis has 

been carried out at several hierar-

chy levels.

Actual volume produced over 20 years MMSCF 2,636,877

Actual volume produced/year MMSCF 131,844

Average loss/year MMSCF 14,156

Average efficiency 90.3%

Efficiency tolerance   +/-  0.3 %

Nominal gas flow MMSCFD 400.0

Actual gas flow MMSCFD 361.0

Results

Table 1  - General production data of the gas injection platform.
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Figure 4  - Predicted performance (red line) vs. actual performance measured in two different instances 
(grey lines). 
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Figure 5  - Production loss contributors. 
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The economic analysis is based on 
a parameter that puts in relation-
ship the production loss contribu-
tion and the costs for each system, 
equipment or component. We call 
this parameter Flexibility Index (Fi).
As an example, the higher the 
benefit is in terms of production 
efficiency of having a spare avail-
able when the equipment fails, the 
higher the Fi value. The same ap-
plies to the planned maintenance 
tasks or to the spare parts logistics 
or to any item deemed sensitive or 
valuable by the Customer. In this 
specific case, the study mainly fo-
cused on the maintenance plans, 
the spare parts stock composi-
tion, and the maintenance staff. 
For each of them, at any level of 
the hierarchy, a Fi value has been 
defined.

Planned Maintenance
The gas injection trains and as-
set-wide maintenance cause a 
2.6% production efficiency loss 
out of a total of 9.7%. During this 
study, MACH10 identified oppor-
tunities for extending inspection 
and maintenance intervals for 
an overall production efficiency 
increase of +0.3%, equivalent to 
about $2,800,000 of yearly profit 
increase. Extrapolating the effect 
of applying the same criteria to 
the other platforms of the off-
shore complex, to which the gas 
injection platform belongs, shows 
a potential profit increase of more 
than $11MM per year.

Spare parts inventory
The Customers had two objectives 
for this study: 
• Identifying realistic savings of 

spare parts expenditure that 
would not affect the overall 
production.

Economic Analysis

• Identifying the consequences 
of a budget cut of $500,000 
per year.

The spare parts list has been 
ranked by Fi and a conservative 
case  has been identified with sav-
ing of 13% (equivalent to $400,000 
based on $3,000,000 operating 
spare parts inventory) with no 
negative impact on production.

Bringing to $500,000 the yearly 
cost savings (i.e. with an additional 
3.5% savings on top of the above 
mentioned $400,000 cut) would 
result in an efficiency reduction of 
0.6%, making such additional cut 
economically counter-productive.
Extrapolating to the other plat-
forms of the offshore complex, to 
which the gas injection platform 
belongs, shows a potential cost 
saving in the range of $3.5MM 

with no or limited impact of pro-
duction efficiency.
Other savings have been identi-
fied in the management of the 
maintenance staff and its logistics, 
in the mobilization time of tech-
nicians under OEM service agree-
ment and in the quality improve-
ment of the CMMS database. With 
regards to the last item, during 
the analysis of the register, we re-
corded inconsistencies, duplicates 
and discrepancies in the database. 
A consistent CMMS database pro-
vides the ability to drill down to 
the sources of performance vari-
ance at equipment and compo-
nent level and to take and extend 
the findings from the analysis to 
all similar assets across the Com-
pany. Significant cost savings are 
achievable by improving and up-
dating the quality of the CMMS 
database.

The oil & gas industry is experiencing significant pressures driven by the com-
bined impact of a decade of increasing operating costs followed by a sud-
den drop in oil price. Finding sustainable short-and long-term cost savings 
is essential for the competitiveness of operators. Oil companies need reliable 
and consistent tools to predict the behavior of the assets and to simulate 
new cost reduction initiatives, avoiding falling in the false savings trap. The 
tools developed by MACH10 and proven effective through decades of experi-
ence in supporting oil&gas operators, provide the right answer to operators 
that need to reshape their value chain and to become more cost-efficient.

Conclusions

Installed 
Quantity 
Oriented
Train 1 33%
Train 2 33%
Train 3 33%

Production 
Contribution 
Oriented
Train 1 25%
Train 2 25%
Train 3 50%Optimum Area

Apparent ADMA 
position

Effective ADMA position
(after spares cost normalization)

TOTAL OF SPARES EVAUATED

$ 13,099,400

CAPITAL SPARES
$ 10,015,000

NON CAPITAL SPARES
$ 3,084,400

TRAIN 1
$ 2,625,500

TRAIN 2
$ 2,625,500

TRAIN 3
$ 4,764,000

TRAIN 1
$ 477,875

TRAIN 2
$ 479,975

TRAIN 3
$ 1,332,050

OTHER PROD. REL. 
UNITS

$ 794,500

COMPRESSOR 
TRAINS

$ 2,289,900

COMPRESSOR TRAINS

Installed 
Quantity 
Oriented
Train 1 33%
Train 2 33%
Train 3 33%

Production 
Contribution 
Oriented
Train 1 25%
Train 2 25%
Train 3 50%Optimum Area

GT’s position
(23%-23%-54%)

Compressor position
(34%-30%-35%)

COMPRESSOR AND GAS TURBINES SPARE STOCK COMPOSITION 
AFTER PRIZE NORMALIZATION

Production 
Efficiency 
Recovery

Planned Maintenance

Spare Parts Inventory

Maintenance Staff

DOWNTIME PER ACTUAL PLANNED 
MAINTENANCE

2600 HRS per train

DOWNTIME PER IMPROVED PLANNED 
MAINTENANCE

2260 HRS per train

INCREASED YEARLY UPTIME

18 HRS per train
PRODUCTION INCREASE YEARLY

285,4 MMSCF3/4 DAY

PRODUCTION EFFICIENCY

previous 95,1%

improved 95,3%

YEARLY PROFIT INCREASE

2.878.282 USD

DOWNTIME PER ACTUAL PLANNED 
MAINTENANCE

2600 HRS per train
over 20 years

DOWNTIME PER IMPROVED 
PLANNED MAINTENANCE

2260 HRS per train
over 20 years

INCREASED YEARLY UPTIME

18 HRS per train
PRODUCTION INCREASE YEARLY

285.4 MMSCF

PRODUCTION EFFICIENCY

Increase +0.3%
YEARLY PROFIT INCREASE

$ 2,878,000

3/4 DAY



MACH10 (Cyprus) Ltd.
MACH10 is a specialized consul-
tancy firm based in the Nether-
lands and Cyprus, made by world-
class specialists with 30+ years 
of experience, with focus on ro-
tating equipment, reliability, and 
equipment lifetime extensions. 

We provide strategic technical 
consultancy to achieve equip-
ment reliability improvements, 
maintenance efficiency improve-
ments, and costs optimization 
through operational excellence.
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Please contact us for further in-
formation on how MACH10 can 
support you.


