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Executive summary

Linear assets can provide numerous complications for
maintenance departments. With pipelines or cabling
stretching tens, hundreds or thousands of miles long,
completing an effective maintenance plan can be
challenging.

This white paper will provide an insight into how SAP®
Linear Asset Management (SAP LAM) will enable you
to reduce maintenance complication by designing and
operating effective linear asset maintenance systems.

Using the SAP LAM solution, maintenance personnel
can not only produce a data technical structure more

closely resembling the physical actuality, but also produce

more accurate recordings due to upgraded condition
monitoring and confirmation of functionality.

Ultimately, SAP LAM can enable many millions to be
saved through more targeted and effective maintenance
of linear assets.

SAP LAM solution delivers:

« Asimplified method of defining the detailed technical

structure of linear assets

» The functionality to build asset networks, allowing

users to define and display how any relevant assets are

connected

» Enhanced classification functionality for differing
characteristics to be defined across sections of an
asset

Executive summary

The means to plan and execute work at an exact point
of the asset, with precise maintenance shift handovers

Improved condition based maintenance planning,
monitoring and reporting

Effective integrity reporting, allowing the condition
of assets to be analysed along a specific section, or the
entire length of an asset, over a period of time
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Introduction

SAP LAM functionality is designed to specifically address
the requirements of maintenance teams responsible for
maintaining and operating linear assets.

Oil and gas companies which own linear assets should be
able to answer these questions if they are to effectively
manage their maintenance:

*  What linear assets do I have?

*  Where are linear assets physically located?

* How are they connected?

» What condition are they in?

* What maintenance has been carried out and where?

*  Where, exactly, do they currently require maintenance?
« CanlIensure the integrity of assets?

» How do I know the assets are operating at optimum
performance?

SAP LAM enables maintenance supervisors to readily
answer these questions. Maintenance departments find
that creating a technical structure to accurately represent
the linear assets in their infrastructure network is a highly
complex process. Therefore creating maintenance and
inspection strategies can be difficult to both accurately
plan and report. Yet maintaining the integrity of these
assets is to ensure performance optimisation and
compliance with HSE regulations.

Failure of these assets can have a catastrophic impact,
such as:

 Financial loss due to production downtime, and
increased costs to repair/ replace equipment failure

« Damage due to corporate reputation, particularly if
there is an environmentally sensitive or safety critical
asset failure

« Lost time injuries or even loss of life

Therefore, it is essential to have a system capable of
easily defining, maintaining and monitoring linear assets,
providing simple asset condition reporting and facilitating
a proactive response to integrity management in order to
reduce the risk of ‘fix on failure'.

What new functionality does SAP LAM provide?
« Enhanced functionality for technical objects

« Enhanced classification to support the definition of
any particular asset attribute

« Enhanced work order processing to cater for linear
work definition, planning, execution and confirmation

« Enhanced functionality for condition monitoring,
providing additional measurement points, counters
and documentation

« Enhanced reporting capability for all relevant objects,
providing the ability to search and report on all linear
asset attributes



Defining linear assets

Due to length, liner assets need to be maintained in
segments, such as subsea pipelines and topside pipe
networks.

Measurements are defined along the asset to specify
where work is to be carried out, conditions monitored or
metering results recorded.

How does segmentation work?

Reference patterns allow segmentation, specifying
positions on an asset by defining markers. These markers
can simply represent an exact position by using functional
location, or using equipment locations. Markers specify
the absolute position from the starting point of the linear
asset and the length of the marker.

Defining linear assets

Distances between markers can be uniform, or can be
defined as individual distances. Using markers, it is
possible to identify the absolute position or section.

Maintenance plans specify when, how often and
what work must be performed. Work orders identify
maintenance requirements and allow the work to be
planned and executed at exact positions.

B B & B B E3

Unear Data
Start Poirt |2.0150
Length 10.0000
St.Marker 2
Dist.5t.M. 0.0150 Dist End Marker

7KM

KN
KNI
0.0000 UoM  EN |
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Positional offsets can be used to specify a position of an
asset in three dimensions. Here we use a perpendicular
offset and a vertical offset to represent a specific location
on a sign gantry:

* 4.6km along a linear asset
» Vertical offset of 4.75m vertically on the asset

» Perpendicular offset of 2.15m

Linear Data
LinRefPaten AD =
Start Point 4, 6608 1 EndPont 4 6900 ""’u
Lengh 0. 0600 Unitof Measure <11 |
StMarksr | End Marker
Dist St | DistEnd Marker ue [
| Oftset 1 |

Type Oftset 1 PO Perpendicular Offset -

o S - .
| Ofiset2

Type Offset2 VO Varical Offset

Onseal 2 4,7500



Condition monitoring

Condition monitoring

Measuring points are used to specify the type of
inspection that is required on an asset and contains:

» Information relating to the measurement to be
performed

» Tolerances
» Target values
* Position

« Unit of measure

Measurement points can be set up fora | Tolerances can be defined to inform when the performance of an asset is
section of an asset. deteriorating.

Moxungpornt 348 . Soe N L dkds | Measurement Range Limits

MaaPosItion o 1 ; - o . o
on Wall thackrees chck | Eyf Iy e |

::;um. :::—:;xfw:-u: e Upper range lirnit SBuﬁd

Description Ppeine Secton 01 [ _|

Uit Lower range limit 40.00

S e T e e || MeasurmntRangeUnit ‘1m ' Milimeter

Decwnal places 2 FloatPortEsp.

Multiple measurements can be recorded at different positions along the asset.

| Document data

MeasurementTime 07.05.2014 /7 16:38:08 | |Docurntd after task
Characteristic |Z_PIPE_WALLTHICKNESS | pipeline wall Thickness
CharactUnit mm | Millimeter

MeasRdg il a7.25

Target value + = !

Waluation code
Text ' & Oona tex

| Linear Data

Start Point [3.0125 End Point 3.0125 =]
Length [10.0000 1 UM e
Start Marker EIM3 | End Marker

Easy to monitor condition over the length of an asset.

Display Measurement Documents: Measurement Document List
E7EEGDAYT FIn & L] Measwement Document  Measuring Pont [ &

[EY 5 MeasDoc.  MeasPoint Description of measuring point | Date T Meas/TCRdg Unit Start Pont  Start Marker  End Paint | End Marker Length Order
MRES 349 Pipe Wall thickness check 07.05.2014 47.00 mm 3045 KM3 3.045 10,000

502 399 Pipe Wall thickness check 07.05.2014 46.92 mm 3.050 KM3 3.050 10.000

603 340 Pipe Wall thickness check 07.05.2014 46,84 mm 3055 KM3 3.055 10,000



Absoft White Paper Optimised linear asset management for oil and gas

Measurement readings indicate what condition the asset
is in and how it is performing. Readings are taken and
entered against the measuring point. These ongoing
readings then allow the condition of the asset to be
monitored over time.

By performing regular measurements, any deterioration
in the condition of the asset can be identified before the
point of failure.

Condition is monitored by taking measurement readings
and evaluating them against upper and lower parameters.

For measuring points created to cover a section of the
asset, readings can be taken and entered at multiple
points along the asset. This allows monitoring and
reporting along the entire length of an asset from one
measuring point.

The readings above show a series of measurements for
checking the wall thickness of the pipeline, carried out
at different positions on the linear asset. It clearly shows
degradation and erosion as wall measurements become
thinner moving along the length.



Technical structure and networks

Technical structure and networks

Technical structure

The technical structure shows what linear assets exist,
with SAP LAM making it easier to identify characteristics
such as length, equipment locations, start points and end
points.

Functional Location Structure: Structure List
FQAERE %= tevesbove Epandwhoe = @

Functional loc. ABZ-SFO1-DFD1-PL Valid From 07.05.2014
Description Pipeline Sections length 100KM
Y f ABZ-5F01-DFO1-PL Pipeline Sections length 100KM i %
~ &P  ABZ-SF01-DFO1-PL-01 Pipeline Section 01 =
© @ 0.000 10. 000 10,000 KM
* @& 10000143 Flow Transmitter FTX-0000001 % =
- 5. 000 5.000 0.000 KM
7 ﬁ 10000153 Pressure Transmitter PT¥-000001 o]
- 0.020 0.020 0.000 KX
~ @ 10000154 Pressure Transmitter PTX-000002 %
G 9. 080 9,080 0.000 KX
o f ABZ-SF01-DF01-PL-02 Pipeline Section 02 = % w2
« G@ 10.000 20.000 10.000 KM
¥ ﬁ 10000144 Flow Transmitter FTX-0000002 % =
- 15.000 15,000 0.000 KM
~ @ 10000155 Pressure Transmitter PTX-000003 % =
- 10. 020 10.020 0.000 KM
~ @ 10000156 Pressure Transmitter PTX-000004 %
N 19.080 13,080 0,000 KX
~ &  ABZ-SFOL-DF01-PL-03 Pipeline Section 03 B Y
. @ 20.000 30. 000 10,000 KM
~ @ 10000145 Flow Transmitter FTX-0000003 %
- 25.000 25.000 0.000 KM
> & 10000157 Pressure Transmitter PTX-000005 %
o 20,020 20,020 0,000 KN
@ 10000158 Pressuce Transmitter PTX-000006 %
© @@ 29,080 29,080 0,000 KNI

Lists report all asset relevant data, available to search and
display in reports.

A7ABRAT VI 4B G Cousout for chastensts

B S Functional Locaton Description of functional lncation PRy Start Point End Pont Length
[ ABZ-SFOLOFOLAL Ppeine Sections kength 100KM VB,
ABZ-SFOL.DFOL-PL01 Ppeine Section 01 VB 0,000 10.000 10.000
ABZ-SF01-DFOL-PL02 Ppelne Section 02 B 10.000 20.000 10.000
ABZ-SFOL-DFOL-PL03 Ppelne Section 03 B, 20000 30.000 10.000
ABZ-SFO1-DF01-PL-04 Ppelna Section 04 Ve 30.000 40.000 10.000
ABZ-SFOL-DFOL-PL-0S Ppelne Section 05 VB 40,000 50,000 10.000
ABZ-SFOL-DFOL-FL-06 Ppeine Section 06 VB, 50,000 60,000 10.000
ABZ-SFO1OFOL-PLO7 Ppeine Section 07 E. £0.000 70,000 10.000
ABZ-SFOL-OFOL-AL08 Ppeine Saction 08 VB, 70.000 £0.000 10.000
RBZ-SFO1-DFOL-PL09 Ppeina Saction 09 VB, 20000 %0.000 10.000
ABT-SF01-0OF01-FL-10 Ppodna Section 10 YB S0.000 100.000 10.000
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Graphical representation

It is possible to produce a graphical display of the
network, showing all objects their length and where they
are located.

Networks

Networks show how assets are connected. When
networks are created, all objects created can be reported
upon as an entire network, a section, or one specific
point. Network reports list all object links, notifications,
work orders and measurement documents created by
individual objects which clearly defines the point or
section they were created.



mmrwmmmmm
QB [ @ @D ™=k Ewhoe [

S5F0l1 Pipeline Nerwork PI_OIL Dil Pipelines PIPE P!.ne.l.!.me:l
100.000 100. 000 KM
Pipeline Section 01
10. 000 10.000 KM
- ﬁ) 4002096 PHOL Carry Out Pipe thickness Inspection CRTD MANC NMAT FRC
= 3. 000 4. 000 10.000 K
st Q} 4003100 PHMOL FPipe Wall Thickness Checks FEL MANC NMAT PRC SETC
= 0.000 5.000 10.000 K
- Q 4002120 PMOL  Pipe Uall Thickness Checks REL MANC NHAT PRC SETC
= 5.000 10.000 10.000 KN
- % 4002122 PMOL  Routine Pipeline Inspection CRTD MANC NMAT PRC
= 2.000 3.000 10.000 KM
i*. Q 4002123 PHMOL Routine Pipeline Inspection CRTD MANC NMAT PRC
= 3.000 4,000 10.000 FH
o ‘i} 4002124 PHOL Foutine Pipeline Inspection CRTD MANC NMAT PRC
= 4.000 5. 000 10.000 K
> Q 4002125 PHOL Rourtine Pipeline Inspaction CRETD MANC WMAT PRC
= 5.000 6.000 10.000 ¥
Pipe Wall thickness check Z_PIFE_WALLTHICENESS
3.000 4. 000 10.000 5§
45.00 il 23.04.2014
3. 000 4,000 10.000 KM
44.91 mn 23.04.2014
3. 000 4,000 10.000 M
40.00 mm 23.04.2014
3. 000 4.000 10.000 FH
ML Pipeline Thickness check
3.008 5.000 10.000 Fn NS
HL Carry Out Fipe thickness Inspection
3.000 4.000 10.000 KM
ML Carry Out Pipe thickness Inspection
3.000 4.000 ' 10.000 KM
- mm n Carry Out Pipe thickness Inspection
0.000 10.000 10.000 b
- ﬂm Point to point using no linked object  PI_OTL 0il Pipelines  PIPE Pipeline
0.000 ~ 1oo.o05 ' 100.000 EM D ' -

g p————

Reporting

SAP LAM provides enhanced reporting capability, with
the ability to search or display data on any of the new
linear asset fields. The additional functionality enables
maintenance, condition monitoring or asset integrity
reporting to be carried out at a greater level of detail.
Reports can be produced for either a certain section or
exact point of any linear asset.

Technical structure and networks

1.010 Fn
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Classification and confirmations

Enhanced classification system

Enhanced classification functionality allows you to
monitor differing conditions at various points along an
asset. For example you may have a 30km pipeline, from 0
to 10km the wall thickness is 15mm, from 10km to 20km
the wall thickness is 20mm and from 20km to 30km

it may be 30mm. Alternatively, you may have a 10km
pipeline, which has no incline for 2km distance and then
have a 5 degree angle of incline for 8km.

The following diagram below shows how the
classification system can specify this information.

- Characteristic Values Linear Data

O2ED) (&)=L (S @

B Char. description Characteristic Value
- Angle of Inclination 0.00 deg

| Angle of Inclination 5.00 deg
' Diameter of Pipeline 1,500.00 mm
' Pipeline Wall Thickness 30.00 mm

| Internal Lining of Pipeline HDPE
- Construction material

10

Carbon Steel - 0.45% Carbon

0.000
2.000
0.000
0.000
0.000
0.000

StartPoint End Point

2.000
10,000
10.000
10.000
10.000
10.000

Length
2.000

8.000
10,000
10.000
10.000
10.000



Classification and confirmations

Work order confirmation

When work is being carried out on linear assets, it can be
continuous across several shift changes. To confirm work
that has been performed, SAP LAM allows the recording
of the start and end points. This means the following
shift team know exactly which point the work has been
completed, enabling work to be resumed from the exact
point the previous shift reached.

Enter PM Order Confirmation: Actual Data

S Goods Movements  Notification  Object List  Measurement Documents S

Order l4002141 Routine Pipeline Inspection
Oper,fAct, 10010 Pipeline Inspection
System Status REL
Confimation Data
Confrmation [as2z |
Pz e
Work Center l_‘l:ﬂ O] Mecharicdl
Personnel no. ‘Wape Type
Actual Work ( 2.0/HR | Activity Type [ Posting date 07.05.2014
“IFinal Confirmtn ~INo Remain. Work  Acctg Indicator
Clear Open Res. Remaining Waork 12.0/HR
‘Work Start 07.05.2014 00:00:00 Actual Duration 8.0 HR
Work Finish 07.05.2014]18:32:50/ Forecast End 24:00:00
Reaszon
Confirm, text [Long text exist =z
Linear Data
Start Point 0.0000 End Point 2.1450 [‘ﬂ
Length 2.1450 UoM En
Start Marker [ End Marker
Dist Start Mk Dist End Marker UoM

This is a simple and effective process to identify where
work was carried out, by whom and between which
points on the asset.

= Lst Edit Goto Completion confimation  Environment  Settings Systern Help

V] | dH C@Q DHR oo AR @@
Display Confirmations
TEDAY FE ERE oder completion confrmation off B &
E S Confimation , Counter Crested On Createdby  Crder Functional Location Start Point End Point  Length Actual work
1 4522 4 08.05.2014 GTAGGART 4002141 ABZ-SF01-DFO1-PL-01 2750 3150 0,400 4.0
] 4522 5 08.05.2014 GTAGGART 4002141 ABZ-SFO1-DFO1-PL-01 3150 4000 0850 4.0
4522 6 08.05.2014 GTAGGART 4002141 ABZ-SFO1-DFO1-PL-01 4000 4350 0350 4.0
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Conclusion

SAP LAM offers an effective solution for maintaining
linear assets. Its functionality allows an exact
representation of your linear assets. Planning and
executing maintenance for any part of your assets can be
achieved through condition based monitoring.

Multiple measurements along the length of the asset
allow for in-depth, time series monitoring. Enhanced
reporting functionality also enables better visibility of the
condition of all components contained within your linear
networks.

The solution allows a condition based maintenance
strategy that is capable of maintaining, inspecting and
reporting on performance and condition of your linear
assets, allowing any deterioration in condition to be
identified before the point of failure.

Ultimately, implementing SAP LAM will help you
streamline maintenance operations and provide
enhanced reporting for internal and statutory
requirements, and sustain the optimum condition and
performance of linear assets throughout their lifespan.

With all of this additional functionality, you can make
significant time and financial savings from your linear
asset maintenance.

If you would like to find out more about SAP LAM,
please call +44 (0)1224 707088 or
email info@absoft.co.uk
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About Absoft

Absoft is a dedicated SAP specialist, established in 1991.
Our SAP expertise, preconfigured templates, solutions
and accelerators mean we deliver the best business

and technical solutions for your individual needs to the
highest standards of quality, quickly.

We are the only SAP partner to specialise in upstream
oil and gas. We are working with leading players in
the industry and have been for over 20 years, uniquely
combining business process, oil and gas and SAP
expertise to deliver best practice solutions globally.

If you are working with SAP then Absoft can save your
business time and money, leading to increased revenue
and bottom line impact.

We enable:

» Highly tailored, best in quality SAP technical and
functional support

» The best SAP solutions for your oil and gas business,
implemented on time and on budget

» More cost efficient and profitable upstream
operations

» More value from your growth and acquisition activity
» Safe and compliant oil and gas operations

» Dedicated oil and gas SAP experts working as part of
your team for maximum performance

Absoft's track record for delivering value for upstream oil
and gas companies and our support clients is unrivalled.
Our customers praise our flexibility and ability to
integrate with their internal teams.

About Absoft
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